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PaGouas nporpamma ancumminsel «®u3nka» cocrasnena B 2021 roay 8 co-
orseTcTBHM ¢ Tpebosannsmu OI'OC BO no vanpasnenuio noarorosky 18.03.02 —

JHEpro- cypcocheperaromume n €CChl B XHMHUYECKOH TEXHOJOIMM Te-
XUMHH U OHOTEXHONOrHH, NPO(H/IL MOArOTOBKH «OxpaHa okpyalouei cpeibl U

PALHOHATLHOE HCTIOB30BAHNE NPUPOIHBIX PECYPCOB» (YPOBeHb: BaKanaspuar) ot
«07» aBryvera 2020 r. Ne 923,

lNamxumaromesos C.X. cr.npen. kadeapst ®KCuH

Pazpaborunku: xadeapa Guinkn KOHACHCHPOBAHHOIO cocron?ga H HAHOCHCTEM

Pabo4as nporpamMma QMCUHIUIMEBI 000peHa Ha 3aceanui DUIMKH KOHICH-
CHPOBAHHOTO COCTOAHMS W HaHOCHCTEM OT «Z¢ » € £  2021r., nporokon

Ne /..

L g
sl ¥ e
/ 3as. kadeapoii 2 }f/’/ 7 Pabananos M.X.
5% E

Ha 3acenaHun Meroanyeckoi KoMHccHH dusuyeckoro dakynsrera or «J¢ »
¢ & 2021r., nporokon Ne /¢

[Ipeacesarens Mypauesa A X.

Pabouas nporpaMma AMCUMIUIMHBI COrnacoBaHa ¢ Y4eOHO-METOINHYeCKHM
ynpaBneHHeM « 0¥ » €<  202]r,

Havanbiuk YMVY < Z;/ ~ ["acanramxuesa A.l'.
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AHHOTanuA padoyeil MPOrpaMmbl JTUCUUIIIIMHBI

JuctmiuimHa «@U3uKa» BXOIUT B 0a308Vk0 4acTh 00pa30BaTEIbHON POrpaMMBbl OAKa-
nasepuama 1o Hanpaieanio 18.03.02 «JHepro- u pecypco coeperawiiyue TeXHOJIOTHH B XH-
MHYECKON TEXHOJIO0IMH, HePTeXUMHUHN U OHMOTEXHOJIOT UMY .

JlucuuiuinHa peanu3yeTcs Ha XUMUYecKoM ¢akynbTere Kadeapoi (pu3nKu KOHIECHCH-
pPOBaHHOTO cocTOsiHUS M HaHocucTeM. CojepKaHue TUCHUTUIMHBI OXBATHIBAET KPYT BOIPOCOB,
CBSI3aHHBIX C M3YUYCHHEM OCHOB MEXaHUKH, MOJEKYJISIPHOW (DU3UKKU U TEPMOTUHAMUKHU, DJICK-
TPUYECTBA, MATHETU3MA, OLITUKU M aTOMHO-SJICPHON (U3UKH.

JucuumimHa HameneHa Ha (OPMUPOBAHHME CICIYIONIMX KOMIETCHIIMN BBITYCKHHKA!
obuienpodeccronanbabix — OIK -2.

[IpenogaBanue NUCHUIUIMHBI TIPEIyCMAaTPUBACT MPOBEACHUE CICAYIOMINX BHIOB y4eO-
HBIX 3aHATUH: JICKIIUU, Ja00PATOPHBIC 3aHATHUS, CAMOCTOSATENbHAs padoTa.

Pabouass mporpamma TUCIUIUIMHBEI MPEIyCMATPUBACT MPOBEACHHUE CIICIYIOIINUX BHJIOB
KOHTPOJISl YCIIEBAEMOCTH B (JOPME — KOHMPOAbHASL pAOOmMa, KOJLIOKSUYM, 3a4ema U IK3aAMEHd .

OO0beM JUCHHMIUTMHBI 8 3a4eTHBIX SIUHHUII, B TOM YHUCIIC, aKaJCMHISCKHUX 9acoB — 288.

Ce- Y4eOHble 3aHATHS ®opma npome-
MeCT B TOM YHCJIE KYTOUHOMH arTe-
p KonrtakTHas paboTta 00y4aronuxcsi ¢ npenogaBaTeiemM CPC, | crauuu (3auer,

Bce U3 HUX BTOM | JudpdepeHuu-
ro | Jlek- Jlabopa- | Ilpaktu- | KCP | koHCynp- | 4MCIe | POBaHHBIN 3a-
117071 TOPHBIC YecKue TaIUH 9K3a- 4eT, HK3aMeH
3aHSTHS 3aHSATHUS MEH
2 144 18 32 94 3a4er
3 144 18 34 36 56 9K3aMEH

1. Ilesan ocBOEHMSI AN CIUTIJIMHBI

Heasimu ocBoeHUs NTUCHUIUTUHBI «DPU3NKa» ABIAIOTCS: (OPMUPOBAHUE Yy CTYICHTOB CHU-
CTeMbl 3HaHUI 1o oOuIe (U3UKe U CBSI3U MEXAY MATEMaTUKON U (PU3UKOM; HCIIOJIb30BAHUIO
MaTeMaTHYeCKUX METOJIOB B ecTecTBO3HaHMM. Hacrosimas nporpamma no aucuuiuinie «dusu-
Ka» MpelHa3HayeHa Ui MOJrOTOBKU CIIELMAIUCTOB M0 HANPABICHUIO XUMHUECKOTro NMpoQuiisd B
B COOTBETCTBHHM ¢ TpeboBaHUAMH, oTpaskeHHbIMU B PI'OC BO.

B ocHOBY nporpaMMbl 0JI05K€HBI MPUHIUIBI PYHIAMEHTaIbHOCTH, HHTETPUPOBAHHOCTH U
JIOTIOJTHUTEITBHOCTH.
3agaum IMCHUILIMHBI:

e chopmupoBaTh MOHUMAHKUE POJIM (PU3MKH B €CTECTBEHHOHAYYHOM OOpa30BaHUM CIElHa-
JHCTA;

® [I0Ka3aTh MHTETpalMio PU3NKO-MaTeMaTUYECKUX 3HAHUM U pOJb MaTeMaTUku B (popmu-
poBaHMM 0a30BBIX 3HAHUH MO (QUBHKE;

® O03HAaKOMHTb C OCHOBHBIMU MOHSATHSIMM, ONPEIEICHUSIMH, BEINYMHAMHU U €IMHUIIAMH UX
WU3MEpEHMS;

e o0ecne4nTh YCBOEHNE OCHOBHBIX MPUHIIUIIOB OMKCAHUS SIBJICHHUM U MPOIECCOB;

e aTh oOlee MpeACTaBIEHUE O PA3IUYUHM OMUCAHMS JIBYX THUIIOB OOBEKTOB IMPHUPOIBI —
KOPITYCKYJIIPHBIX U BOJHOBBIX;

e chopMupoBaTh OCHOBHBIE YMEHHUS M HaBBIKU paOOTHl ¢ U3MEPUTEILHBIMU HHCTPYMEHTA-
MU U IpuOOpamMu, 00pabOTKH PE3yJIbTATOB JIA0OPATOPHBIX PAOOT M UX aHANIM3a, PEIICHUS
NPUKIAJHBIX 3a]ad, MPUMEHEHHUs (U3NYECKUX 3aKOHOB JJIs1 OOBSICHEHUH MPUPOIHBIX
MPOLECCOB U SIBJICHUI;
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e [loka3aTh, 4TO 3aKOHBI, a TaK XK€ SIBICHUS, HAOIIOAACMBbIC B )KUBOW M HEXXUBOM MIPUPOJIE
Y TIPUPOJIC Pa3BUTHS OOIIECTBA €IUHBI B CBOCH OCHOBE.

e B pesynprare mzydeHus Kypca (PU3MKH CTYAEHT JOJDKEH 3HAaTh OCHOBHBIE (hH3MUYECKHE
3aKOHBI U HUX CJIICACTBHA, (I)I/ISI/I‘ICCKI/Ie NPUHOUIIBI UCCIICAOBAHUSA XUMUYCCKHUX O6’beKTOB
Y U3MEPCHHUsI OTACIBHBIX UX XapaKTEPUCTHK, YMETh CO3/1aBaTh U aHAIM3UPOBATh HA OC-
HOBC 3THUX 3aKOHOB TCOPCTHYCCKUC MOJACIIN SIBJICHUU npupoanbl, MOJY4YUTb HABBIKU HC-
MOJIb30BaHUS B MPAKTUKE BAXKHEHIINX (PU3NUECKUX W3MEPUTEILHBIX MPUOOPOB U IpHe-
MOB.

Oco0EHHOCTh MPOrpaMMbl COCTOMT B (DYHIAMEHTAJILHOM XapaKTepe H3JI0KCHHsS JHCIIHU-
IINIMHBI C OCJIBKO HE TOJIBKO COO6IJ.I€HI/I$I CTyACHTaM OHpeI[eJICHHOfI CYMMbI KOHKPETHBIX CBCIC-
HUMN, HO U POPMHUPOBAHUS Y HUX (DU3UYECKOTO MHUPOBO33PECHHS KaK 0a3bl 00IIEro €CTECTBEHHO -
HAaY4YHOI'O pa3sBUTUA COOTBCTCTBYIOIICTO cn0c06a MBIIIJICHHU .

2. Mecto aucuumiaunsl B crpykrype OINIOII 6akanaBpuara

Jucuunnuna «®Pu3nka» BXOIUT B 0aA306y10 yacmp 0Opa30BaTEIIbHON MPOrpaMMbl Oa-
Kanaspuama 10 HanpasieHuto (cneruanbHocT) 18.03.02 «JHepro- U pecypcocdeperaouiue
NPOIecChl B XUMUYECKOI TEXHOJIOTHN, He)TeXMMUU U OMOTEXHOJOTHN)» U SBIIICTCS 00513a-
TEJIBbHOM I U3yUYECHUSI.

®duznyeckoe 00pa3zoBaHME SBIAETCS BAKHEUIINM 3JIEMEHTOM €CTECTBEHHOHAYyYHOro 00-
pPa30BaHMS U OJHOM M3 COCTABIISIIOLIMX MOATOTOBKU crnenuanucta. CoaepkareapHOe HaIolIHe-
HUE JUCHUTUIMHBI HAMPABJICHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHUS U CO-
3/1aHuE €MHON HAY4YHON KapTUHBI OKPYKAIOIIEro MHUpa, 00YCIOBIEHO 3aa4aMu, KOTOpPhIE pac-
CMaTPHUBAIOTCA B JAMCHUIUIMHAX €CTECTBEHHOHAYYHOT'O LUKJIA, U HEOOXOAMMOCTBIO YCTaHOBIIE-
HUS BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3EH.

B ycnoBusix MHTEHCHMBHOTO HAyYHO-TEXHHYECKOTO MpOrpecca M, CBA3aHHBIMH C ITHUM,
TpeOOBaHUS MOBBILICHUS YPOBHS €CTECTBEHHO - HAYYHOTO 00pa30BaHUsI, HEOOXOAUMO U3YyUEHUE
(Gu3MKH, HA OCHOBE KOTOPOU pa3BUBAIOTCS BCE HANpaBJICHUS TeXHUKU. B Henpax ¢usuku 3apo-
JUIMCH OCHOBOIIOJIATalOIINe UIEU COBPEMEHHON XUMUHU, OMOJIOTHH, KHOepHETHKH. J[OCTIKEeHUs
(GUBUKA TIOCIENHUX JACCATHUICTHH CTHUMYJIUPOBAIHM TOSBJICHHE HOBOW MEXIUCIUIUTMHAPHON
HAyKH - CHHepreTuku. M3ydenue pu3uku pacumpser oOumii Kpyro3op, pa3BUBaeT KPUTUUECKUI
MIOAXOJ K aHaJu3y HE TOJIBKO SIBJICHUW B JKMBOW M HEXKMBOW NMPHUPOJE, HO U 3aKOHOMEPHOCTEN
pa3BUTHUs 00IIECTBA.

CoBpeMeHHas (hU3MKa KaK HayKa SIBISETCS BOKHEUIIIUM JOCTHXKEHHEM OOIedeoBeye-
CKOH KynbTyphl B 1esioM. [locTosiHHOE oneprpoBaHue MOJAETSMHU MPU U3yUYeHUU (U3UKH BhIpa-
OaThIBaeT CIOCOOHOCTh K aOCTPAKTHOMY MBIIIJIEHUIO, BBIJCICHUIO B TOM WJIM WHOM SIBICHUU
[JIABHOTO, a NIMPOKOE MPUMEHEHNE MAaTEMATUYECKOI0 amnmapara Npuy4yaeT K CTpOroMy Hay4HO-
My Merony. COBpEeMEHHBIN CIENUATUCT JI000r0 Mpouis BCTPEUAETCs B CBOEH MPAKTHUKE C
OOJBIIMM YHCIIOM Pa3HOOOPA3HBIX MEXaHU3MOB, TPUOOPOB U METOMOB UccienoBaHus. [1oHATH
MIPUHITUTIBI TEWCTBUS OOJBITMHCTBA U3 HUX HEBO3MOXKHO 0€3 00I1ehn3uIeCcKOil OITOTOBKH.

B xone oOyuenust mucrtuminHe «DH3UKa» CTYACHTHI JOKHBI O3HAKOMUTHCS C OCHOB-
HBIMU pa3jiesiaMd Kypca o01me Gpu3nku: MexaHuka U MOJICKYJIsApHas (U3UKa; dIEKTPUIECTBO U
MarHeTu3M; OMNTHKa; aToMHas ¢u3uka u ¢usuka siapa. M3ydnTh 3aKOHBl KHHEMATHUKHU, TUHAMH-
KH, CTATHKH, (PU3UIECKHIE OCHOBBI MOJICKYJISIPHO-KHHETUYECKON TEOPHUH, TEPMOIMHAMUKH, DJTEK-
TPOMAarHeTu3Ma, MpoIecchl pacCIpoCTPaHEHHUs CBETA U €r0 B3aMMOJIEUCTBUS C BEIIECTBOM, KBaH-
TOBBIE TIPOSIBJICHHS CBETA, KBAHTOBYIO MTPUPOJTY CTPOSHHUS aTOMa, OCHOBBI PEHTTEHOCTPYKTYPHO-
ro aHaju3a, OOIIMe CBOMCTBA HYKJIOHOB, 3aKOHBI PAIMOAKTUBHOTO pacraja; BUABI, CBOWCTBA U
MPEACIbHO JOIMYCTUMBIE 103bI PAJAMOAKTUBHOTO U3ITYYCHHS.

Ponp ¢usuku B 001acTH BBICOKMX TEXHOJIOTUN odeBHIHA U OeccriopHa. CoBpeMeHHBIC
HAHOTEXHOJIOTUU OCHOBBIBAIOTCS] HA 3HAHUM OCHOB (PU3UKH, 0€3 4Yero HeBO3MOXKHO Pealin30BaTh
U OOBSICHUTH, B YACTHOCTH, XHMHUYECKHE PEAKIUU, MPOTEKAIOIINE MpU MpeoOpa3oBaHUM COJI-
HEYHOM Hepruu (POTOXUMUYECKUMH, (POTOINEKTPOXUMUYECKUMHU U (POTOKATATUTUYECKUMHU Me-
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togamu H T.1. Co3gaHue U MPOTHO3MPOBAHNE CBOMCTB HOBBIX MCTOYHHMKOB YHEPIUU, KOHCTPYK-
LMOHHBIX MaTEPHAJIOB, B TOM YHUCJIE€ XUMUUYECKUMHU METOJaMHU, BO3MOXHO TOJIBKO B pe3yJjbTaTe
MCIIOJIb30BaHUs OJIX0JI0B, Oa3UPYIOUINXCS HA 3HAHUSAX 3aKOHOB (DU3HKHU.

Jlist u3ydeHust JaHHOW y4eOHOU NUCHUTUTMHBI HEOOXOAUMBI CIIEAYIONINE 3HAHUS, YMCHHUS
U HaBBIKH, (OpMHUpyEeMbIe MPEIIECTBYOIINMMH TUCIUIUIMHAMU. Mamemamuxy, uHpopmamuxy.

3. Komnerenuun ody4yamouierocsi, opmupyemMbie B pe3yJbTaTe 0CBOCHH S THCUMIIJIMHBI
(mepeveHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHUsl).

Koa m HauMeHOBaHUe
KOMIEeTeHUHH 13

KOII H HAUMCHOBAaHHE HHIUKA-
TOpa JOCTHKCHUHA KOMIICTCH-

IInanupyemsble pe3yJbTaThl 00y4eHUs!

oIrocC BO unii (B coorBercTBuM ¢ I10-
OIl)
OIIK-2 OIIK-2.1. Ucnonws3zyer mate- | 3naem:
CrocoOHOCTBIO  HC- | MAaTHYECKHUE METOABI AJIsI pe- OCHOBHBIE ITIOHSITHS, OIIPEACIICHUSIMU,
NOJIb30BaTh  OCHOB- | mieHUsI 3a7a4  Npo¢eCcCHOo- | BEIUYUHBI U €IUHULIBI UX H3MEPEHUS;
HBIC 3aKOHBl €CT€- | HAJILHOM JCSATEIILHOCTH OCHOBHBIE€ CWJIbI M 3aKOHBI, JICHCTBYIO-
CTBEHHOHAYYHBIX L€ B IPUPOJAEC U UX CIEACTBUS, IPUH-

JUCLUUIUIMH B TIPO-
dbeccuoHanbHOM nes-
TEIBHOCTH, TMpPUME-
HSET METOAbl Mare-
MaTHYECKOro aHaJIu-
3a U MOJICTTUPOBAHMS,
TEOPETHUECKOTO Hu
SKCIEPUMEHTAIBLHOIO
HCCIICAOBAaHUS.

OIIK-2.2. Ucnons3yer ¢usu-
YeCKUE METObI ISl PeIICHHS

3aaq npodeccrnoHaIbHON
JeSITETIbHOCTH

OIIK-2.3.

Hcnons3yer ¢du3uKo-

XUMHYECKHEe W XHMHUYECKHE
MCTOJAbI I PCIICHHA 3ajayd
npoecCHOHANBFHON  JesTelNb-
HOCTH

IIUIIBI OMMCAaHUA SBJICHUM W (u3nue-
CKMX TIPOILIECCOB. YpaBHEHHUS JIBUXKE-
HUs, YpaBHEHHUS COCTOSHHS. XapaKTe-
PUCTUKH TPAaBUTAIMOHHOTO, DJICKTPH-
YECKOro, MAarHUTHOTO M DJIEKTpoMar-
HUTHOTO T10Jieli. OCHOBBI KBaHTOBOM
¢usukn. DusnyecKkue NTPUHIUIBI HC-
cIeI0BaHHUS XHMHUYECKHX, OHOJIOrhye-
CKHX, DKOJIOTUYECKUX OOBLEKTOB U W3-
MEpPEHUsl OTHENbHBIX HMX XapaKTepH-
CTHK.

Ymeem:

CO3/1aBaTh U aHAJIM3UPOBATh HA OCHOBE
(U3NYECKUX 3aKOHOB M HMX CIIEJICTBUI
TEOPETUYECKHE MOJIENH SBICHUN IMpH-
POJIBI; TIONYYUTh HABBIKH HCIIOJB30Ba-
HUSl B NPAaKTUKE BaXHEHIIMX (uU3nde-
CKMX M3MEPUTEIBHBIX TpPHOOPOB U
MIPUEMOB; peIlaTh TUITMYHBIE 3aJ]a4H 110
BceMy 00ImeMy Kypcy (QU3UMKH U TpH-
KJIa/IHbIe 3a/laud; MPUMEHSATh (U3ude-
CKHE 3aKOHBI UIsI OOBSICHEHUH TpH-
POIHBIX MTPOLIECCOB U SBICHUM.

Bnaoeem:

AJIEMEHTAapHBIMH HaBBIKAaMH 110 paboTe
C U3MEPUTETHHBIMU HHCTPYMEHTAMH U
npuOdopaMu, TOCTAaHOBKE (PHU3NIECKOTO
HKCHEPUMEHTa, 00pabOTKe pe3ybTa-
TOB, OIIEHKE TIOTPEIIHOCTEH IKCIIePH-
MEHTa; criocobamu 00paboTKH pe3yib-
TaTOB U3MEPEHUH C UCIOJIb30BaHUEM
CTaTUCTHUYECKUX METOAOB M COBPEMEH-
HOH BBIYHCIMTEILHON TEXHUKHU; ITaKe-




TOM MaTEMaTUYECKUX IIPOrpaMM s
IIPEJICTaBICHHS PE3YJIbTaTOB UCCIEN0-
BaHMsI; HaBbIKaMM [TOUCKa HHPOpMa-
LIMH 110 UHTEPHET — PeCypcaMm.

4. O0bem, CTPYKTYypa U coepsKaHue TUCHUILINHBI.
4.1. O0BbeM AUCIUIUIMHBI COCTABIISET § 3a4€THBIX eIUHMII, 288 akaJIeMHUYECKUX YacoB.
4.2. CTpyKTypa JUCLMILIMHBI.

Buasbi1 yueo. pao., ®opma Te-

Ne Pazgen nucuumiinHbI BKJIIOYAsl CAMOCT. pao. KyLIero

n/n CTY/I. U TPYA0EMKOCTH KOHTPOJIA
-4 (B yacax) x ycrneBaeMo-
o § . 2 CTH.
5| = & & (no Heoenam
o 8 . @ e
= = S & = cemecmpa.)
v E | B 3 S| E .| 8 ®opma
Ol < E © . 2 5| =
¢ < £ & | 58 5 NMPOMeE:IKY-
T | = 2 S | & = TOYHOI aT-
= = z TeCTAlNH
= (no Heoenam
cemecmpa)
PDu3nyecKkre OCHOBLI MeXaHUKHU. MoulekyasipHas (pu3nKa U TepMOANHAMUKA

1. | Moayne.1. Kunemaruka u 2| 1-3 6 - 8 - 24 PyGex.
JTUHAMUKA MaTepHATIbHON KOHTp. pao.
TO4kH. CHIIBI B IPUPOJE.

HeunepuuanbHblie cucTEMBI.
3aKOHBI COXPAaHEHUS.

2. | Moaynb.2. JIuHaMUKH 2|46 | 4 - 8 - 24 PyGex.
BpAILlaTEIbHOTO ABUKCHHUS. KOHTp. pad.
MexaHuKka KHIKOCTEN 1
ra3oB. [loBepxHocTHOE
HaTsDKEHHUE.

3. | Moaynb 3. Oueprusi epmo- | 2 | 6-8 | 4 - 8 - 24 PyGex.
JTUHAMUYECKOU CHCTEMBI. KOHTp. pao.
IlepBoe Hauaio.

4. | Monayns 4. Cratuctuyeckue | 2 | 9- 4 - 8 - 22 | KomnokBuym
pacnpenenenus. Bropoe 11
HAYaJI0 TePMOJUHAMUKHU.

SIBiieHus nepeHoca.
Hroro 3a 2ii cemecTp: 144 | 18 32 9 3auer
DJIeKTPUYECTBO U MATHETU3M

5. | Moayas 1. Dnekrpuyeckoe | 3 | 1-3 4 - 10 - 14 PyGex.

nose. Teopema Octporpan- KOHTp. pao.

ckoro-I'aycca. ITocTostHHBII
TOK.




6. | Moayas 2. MaruutHoeno- | 3 | 4-6 | 4 - 8 - 14 | KomokBuyMm.
ne. [lepeMeHHBIN TOK.
ONeKTpOMarHUTHbIE KOJle-
OaHus U BOJHBI

Onruka. AToMHas M siiepHast pusuka

7. | Moayas 3. IIpupona csera. | 3 | 7-9 4 - 8 - 14 PyGex.
Wutepdepennus ceeta. KOHTp. pad.
Hudpakmus Openens u
O®paynrodepa. Bzaumoneii-
CTBHE CBETA C BEIIECTBOM

8. | Moayasb 4. CriexTpsl u3- 3 | 10- 6 8 14 | KomiokBuym
aydyeHus Bojgoponaa. doro- 12
a¢dekT, TaBIeHnE CBETA.
Termosoe nznydenue. Jla-
3ep. PeHTreHoBckoe nsiny-
yenue. [ unoresa ne-
bpoins. YpoBHU dHEpPrum.
Bonnosas ¢pynkuusa. Ctpo-
€HHE aToMa U aTOMHOTO
anapa. SnepHble peakiuu

9. Monyas 5. 3| 13- [ToaroroBka k ’K3aMeHy DK3amMeH
IloaroroBka K 3K3amMeHy 17
Hroro 3a 3ii cemecTp: 144 | 18 34 56
HToro 3a aucuunjinny 288 | 36 66 150 36

4.3. Conepxanne JMCHHILIMHBI, CTPDYKTYPHPOBAaHHOE IO TeMaM (pa3jaesam).

Cemectp 2

Pdu3nyecKkue 0CHOBbI MEXaHUKHU
Moayab 1. Kunemamuxa u ounamuka mamepuaivhoi mouku. Cunvl 6 npupoode. 3aKonsl
COXpaHeHUs.
Tema 1. (2 uaca).
Beenenue. [Ipenmer ¢pusuku. Ousznueckas kapTuHa Mupa. 3HaueHue GU3NKHU s Xumun. Ouzn-
yeckass Mojenb. Pu3nyeckue BeIMUMHBI. MexaHnueckoe JBUKEHHE, MaTephalibHas TOouka, ab-
COJIFOTHO TBEPOE TeJO, ciuiomHas cpena. Kunemaruka, cratuka, fuHamuka. Cucrema oTcuera,
TpaekTopus, NyTb. KnuHemaTnka MarepuanbHON TOUKH. CKOPOCTh, YCKOPEHHE.
Tema 2. (2 uaca).
Junamuka mMarepuaibHOM Touku. MHepuuanbHble cucTeMbl oTcyeTa. 3akoH uHepuuu. Cuna u
Macca. YpaBHEHUE JUHAMUKH MOCTYNaTENbHOTO ABMXKeHUsA. IMITyibc MaTepuanbHON TOUKH.
Kunemarnka BpamiateinbHOrO JABMXKEHHS TBEPIOrO Tela. YTIJIOBbIE CKOPOCTh M YCKOpPEHHE.
CBsi3b MEXKy JIMHEHHBIMHU U YTJIOBBIMU CKOPOCTAMH U yCKopeHusiMU. [locTynarenbHoe U mioc-
KO€ JIBHKEHUS.
Tema 3. (2 uaca). Cunsl B npupoje. ['paButanionnsie cuibl. Cuna TsbkecTd, Bec Tena. Cuibl
tepaust. Cunel ynpyroctu. LlenTpobexnas cuna u cuna Kopuomnuca. 3akoH coxpaHeHUs. 3aKOH
COXpaHEHUS UMITyJIbca. DHEprusi, pabora, MoIHOCTh. KrHeTHYeckas U MOTEHIUAIbHAs DHEP-
rusi. 3aKoH coxpaHeHus >Hepruu. KoHcepBaTuBHBIE CUIIBI. MOMEHT CHUJIBI, MOMEHT UMITYJIbCA.
3aK0oH COXpaHEHUsI MOMEHTA UMITYJIbCA.
Moayab 2. /unamuxu epawiamenvrozo osudricenusn. Mexanuka scuoxocmen u  2azos. Ilo-
6EPXHOCMHOE HAMAIICCHUE.
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Tema 4. (2 uaca). Jlunamuku BpaaTeIbHOTO ABMKEHUSA. MOMEHT MHEPIMH. Y paBHEHUE JIUHA-
MUKH BpalaTelIbHOTO JABMKEeHU. KnHeTHYeckas sHeprus Bpalaromerocs teia. Pabora u mor-
HOCTb KpPYrOBOT'O JIBHKEHUS. YpaBHEHHUE JABIKEHUS (DU3MUECKOTO MasTHHKA M €ro pelleHue,
MaTeMaTHYECKUH MasTHUK. DHEPrusi rapMoHMYecKkux konebanuil. Konebanus m BomHbL. BbI-
HYKJICHHbIE KOJIEOaHUs U SBJIEHUE PE30HAHCA.

Tema 5. (2 uaca). Mexanuka xuakocteid u razoB. TpyOku Toka. YpaBuenue bepnymmm. Hcre-
YeHHe KHUAKOCTU U3 oTBepcTusa. O0TekaHue Tel KUIKOCThIo win ra3oM. [logbemHuas cuia. Ilo-
BEPXHOCTHOE HaTshkeHHE. KoadduiimeHT nmoBepXHOCTHOTO HATsHKEHUs. CHIIbI TOBEPXHOCTHOTO
HaTshkeHud. CmaunBaeMoCTh. KanuiuisipHoe JaBieHue.

MO.]'IeKyJ'IHpHaﬂ (l)I/I3PIKa H TEPpMOAUHAMHUKA

Monayab 3. Inepeuna mepmoounamuueckoii cucmemonl. Ilepeoe nauano.

Tema 6. (2 uaca).YpaBaeHue coctosiHus. Pa3nuyanasie (OpMBI IPECTABICHUS YPABHEHHS COCTO-
aHug. MoJienb uaeanbHoro rasa. Jlapienue ra3a Ha CTCHKY.

Tema 7. (2 uaca). OcHOBHOE ypaBHEHUE KMHETHUUYECKON TEOpUHU ra30B. DHEPIUsl TEPMOJUHAMMU-
yeckoi cucteMbl. BHyTpeHHss sueprusi. Pabora, coBepiiaemasi TelIOM MPU U3MEHEHUU 00beMa.
[TepBoe Hauano TepMOAMHAMUKU. TemI0eMKOCTh HAEAIBHOTO rasa.

Mopnyas 4. Cmamucmuueckue pacnpedenenusn. Bmopoe nauano mepmoounamuxu. fAenenusn
nepenoca.

Tema 8. (2 uaca).

Cratuctudeckoe pacmpeneneHus. MaremaTndeckue MOHSATHS cratudeckoil ¢usuku. Cpennee
3Ha4YeHUe AMCKPETHOH BennuuHbl. Pacnpenenenue Makcpesuia, pacnpenenenue I'u66ca. bapo-
MeTpuueckas popmyina, pacupeneneHue bonpmana.

Tema 9. (2 uaca). Bropoe Hauano TepMOAMHAMUKH. DHTPOIUS, TEPMOJIMHAMUKA OOPATUMBIX U
HeoOpaTUMBIX MporieccoB. TpeTbe Hayano TepmoanHaMuku. Onpenenenus Knaysuyca u Tomco-
Ha. PaboTa oOparumoii mammusl, KII/] TerutoBoii u xonoaunsHoi MamuHbl. Lukn. Kapao. SB-
JeHus nepeHoca. TemnonpoBoHOCTb, MU Yy3us, BI3KOCTb.

Cemectp 3

JIEKTPUYECTBO M MATHETHU3M.
Monyas 1. dnekmpuueckoe none. Teopema Ocmpozpaockozo-Iaycca. Ilocmoannutiit mok.
Tema 1. (2 uaca).
DnekTpuueckoe nosie. Bzanmoeiicteue 3apsanoB. HanmpsokeHHOCTH OIS, CO3AaHHOTO CUCTEMOM
TOUCUHBIX 3aps/ioB. ['paduueckoe nzoOpakeHue snekTpudeckoro mous. [lorok BekTopa HHIYK-
nuu. Teopema Octporpazackoro-I'aycca. Pabota cuit a1eKTpHIeCcKOro moJis 1o MePEeMEIIeHUI0
3apsiaa. CBsi3b NOTEHIMAJIA C HAIPSHKEHHOCTHIO 1o, [loTeHnan 351eKTpocTaTuYeCcKoro mois,
CO3JJaHHOTO CUCTEMOM TOYEHHBIX 3aPs/IOB.
Tema 2. (2 uaca). 11ocTOSHHBIN IEKTPUUYECKUN TOK. 3aKOHBI OCTOSHHOTI'O TOKa. DJIEKTPOCO-
pOoTHUBJIEHHE. MONTHOCTh. DJIEKTPUYECKUH TOK B ra3ax. JJIEKTPUYECKHHA TOK B BaKyymMe W B
anexkTpoiuTax. KoHTakTHbIE SIBJICHUSI.

Monyas 2. Maznummnoe none. Ilepemennstii mok. I1eKmpomazHunHvle KoJ1€0AHUA U 60IHbL
Tema 3. (2 uaca). MarauTHbIe B3aUMOJICHCTBUS TOKOB. MarHWTHas HANPsDKEHHOCTh. 3aKOH
®dapanes. DHEpruss MAarHUTHOTO TOJIS.

Tema 4. (2 uaca). IlepeMeHHBIN TOK. DIEKTPOMATHUTHOE TT0JIe. BUXpeBOE 31EKTpUYECKOE TOJIE.
3aKoHBI IEPEMEHHOT0 TOKa. Pezonanc. MoOIHOCTh NEPEMEHHOTO TOKA.

OnTuka. AToMHas u siiepHas pu3nka.
Monyas 3. Ilpupooa céema. Humepgepenyus ceema. /[luppaxyus @penena u @paynzoghe-
pa. Bzaumooeiicmeue ceema c geujecmeom
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Tema 5. (2 uaca). CetoBbie BoJMHBI. (CBETOBBIEC BOJHBI. 3aKOHBI TPEIOMJICHUS W OTPAYKEHUS
cBera. MHTepdepennus cBera. YCinoBus HHTEPPEPSHIMOHHBIX MaxX u Min. dudpakuus ceera.
JudpakumuoHHas perierka.

Tema 6. (2 uaca).

Hucnepcus csera. PaccessHue cBera MyTHbIMU cpefaMy. CIIeKTpbl MOIJIOUIEHUs I'a30B, KHUIKO-
cTeil u TBepapIX Teu. [[BoitHoe mydenpenomienue. 3akoH Maitoca. Bparienue miockoctu mos-
pU3alLHH.

Monyasb 4. Cnexkmput uznyuenusn 600opooa. @omoirgpghexm, oasnenue ceéema. Tennosoe u3-
ayuenue. Jlazep. Penmezenoeckoe usnyuenue. 'unomesa oe-bpoiina. Ypoeuu snepzuu. Boano-
easa pynkyusa. Cmpoenue amoma u amomnozo aopa. Aoepuvie peakyuu

Tema 7. (2 uaca). 3akoHbl TEIIOBOro M3nydeHus. [IpuHIMI AEHCTBYUS U OCHOBHBIE XapaKTepH-
ctuku nazepa. Pororpdexr. 3akonsr pororddexra. JlaBneHue cera.

Tema 8. (2 uaca). Ctpoenne atoma. OnsiT Pesepdopna. [Toctynarer bopa. ['umoresa ne-bpoits.
PentrenoBckoe uznydenue. Bunbsl peatrenoBckoro uznydenus. opmyna Bynsda u bperra.
Tema 9. (2 yaca). Atrom Bosiopoja. YpoBHH 3Hepruu aroma Bogopoaa. [Ipunnun Ilaymu. Mone-
m snep. SAnepusie cunbl. Buabl paanoaktuBHOTO M3nydeHus. Peakuuu a-, -, y- pacmanos. 3a-
KOH paJ0aKTUBHOIO pacrnaja.

4.3.3. Conep:xkanue JadOpaTOPHO 3aHATHI MO TUCIUILINHE.
Cemectp 2
Mooynw 1. Kunemamuka u ounamuka mamepuanvnou mouku. Cuivt 6 npupooe. 3aKoHwl co-
Xpanenus.
Tema 1. (4 uaca). Onpenenenue yCKOpEeHHst CBOOOTHOTO MaCHHUS C TIOMOIIBI0 YHUBEPCATHLHOTO

MasITHUKA.
Tema 2. (4 uaca). VIzyduenue cui cyxoro TpeHusl.

Mooynp 2. JIMHaMHMKHM BpalllaTENIbHOIO JIBMKEHUsA. MexaHuka kuakocted U rasos. [loBepx-
HOCTHO€ HATSKCHHE.
Tema 3. (4 uaca). VIzyuenue nprxeHus MmasiTHuka Makcsesa.

Tema 4. (4 uaca). Onpenenenre K03PGUIUEHTA BA3KOCTH KUIKOCTH METOJIOM KPYTHIBHBIX KO-
nebaHui.

Moodyap 3. DHeprus TepMoAuHaMHuecKoi cucteMsbl. [lepBoe Havao.
Tema 5. (4 uaca). Onpenenenue oraomenus: Cp/Cy 1151 BO3ayXa.
P

Tema 6. (4 uaca). Onipenenenue ko3 uUIEHTa TUHEHHOTO paclIMpeHus MeTalla.

Moodynp 4. Cratuctudeckue pacrpeneieHus. Bropoe Hadamo TepMoAnHAMHUKU. SIBIEHUs mepe-
HOCa.
Tema 7. (4 uaca). Onipenenenne IMHBI CBOOOTHOTO TIpodera u 3 (HEeKTUBHOTO aTuaMeTpa Mo-

JIEKYJ BO3/yXa.

Tema 8. (4 uaca). V3yuenue paboTsl TEpMOCTaTa U ONPENEICHUE CPETHETO 3HAUCHHS TEIIOTHI
HCIIapCHH BOOEI.

Cemectp 3
Mooynw 1. Dnexrpuueckoe nojie. Teopema Octporpanckoro-I'aycca. [1ocTOSAHHBII TOK.

Tema 1. (2 uaca). I3ydenue 351eKTpOCTATHIECKOTO OIS

Tema 2. (4 uaca). I3yuenue 37eKTpOMarHUTHBIX BOJIH B IByXIPOBOIHOW JIMHHH.

Tema 3. (4 uaca). 3yuenue 3akoHa Oma 1Jisl €€l MOCTOSIHHOTO TOKA U U3MEPEHUE IIEKTPO-
JIBUKYIIIEH CUITBI.
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Mooyns 2. MaruutHoe nosne. [lepeMeHHBIH TOK. DIeKTpOMarHuTHbIE KOJIeOaHUS M BOJIHBI
Tema 4. (4 uaca). OnpeneneHne ropu30HTAIBHON COCTaBIISAIONIEN BEKTOpAa MHAYKLIUH MarHuUT-
HOTO T10JISI 3EMJIU.

Tema 5. (4 uaca). I3mepeHue MOIIHOCTH TEPEMEHHOTO TOKa M caBHra ¢a3 MEXIy TOKOM U
HaAIPSKEHUEM.

Mooynw 3. Tlpupona cBera. Hutepdepenums cera. Hudpakuus dpenens u OpayHrodepa.
B3auMozeiicTBuE cBeTa ¢ BELLIECTBOM

Tema 6. (4 uaca). OnpeneneHue KOHIEHTPAMU MEIHOTO KYIOpoca U CHITHE €ro CHeKTpa Mo-
riomenust. Onpeaenenne nocTossHHON Ilnanka Ha ocHOBE UccieT0BaHUS (POTOXUMUYECKUX pe-
aKIUH.

Tema 7. (4 uwaca). Onpenenenue yaeinbHOTO BpAILEHUs TUIOCKOCTH MOJSPU3ALMH CaXapHOTO
pacTBopa ¢ nomolsio caxapumerpa CY-3.

Moodynp 4. Cuextpsl uznydenus Bogopona. ®orosddext, naBiaenue cera. TemmoBoe uznyde-
Hue. Jlazep. PentrenoBckoe uznyuenue. ['mnoresa ne-bpoiinsa. YpoBHu sHepruu. BomHoBas
¢byukusa. CTpoeHre aToMa M aTOMHOTO sijipa. SliepHbie peakiuu

Tema 8. (4 uaca). VIzyuenue 3akOHOB TEIIJIOBOTO U3Ty4EHUS.

Tema 9. (4 uaca). dorornexrpuueckuit 3G HeKT.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU
B mpomecce mpenomaBaHus — AUCHMIUIMHBI «DU3HKaY) TPUMEHSIOTCS CIEAYIONIHE 00-

pa3oBaTeNbHBIC TEXHOJIOTHH: Pa3BHBAIOIICe OOy4YCHHE, MPOOIEMHOE OOydYeHHE, KOJUICKTHBHAS
cucteMa oOydeHus, JEKIIMOHHO-3aueTHasl cucteMa oOydenus. [Ipu ureHnn gJaHHOTO Kypca MpH-
MEHSIOTCSI TaKWe BHJBI JICKIIMA, KaK BBOJHAfA, JIEKIUsA-UHGOpMaIus, 0030pHas, mpobdieMHas,
JEKIUA-BU3yain3anus. JIeKIuu conpoBOKIAIOTCA MPEACTABIEHUEM MAaTEPUATIOB BUJE MPE3EHTA-
LMW, BBIXOJ HA CAWTHI, TJI€ MPEJCTABICHBI COOTBETCTBYIOIIME WJUIKOCTPAUMHA W JIEMOHCTPALIMHU
JUISL M3J1araeMoro Marepuana.

VYnenbHbId Bec 3aHATUH, MPOBOAMMBIX B HHTEPaKTHBHBIX (opMmax (Jekuus-oecena,
JEKIUA-AUCKYCCHs, TEKIUA-KOHCYIbTalMs, TPOOJIEeMHAs JIEKIUs, JEKIUs-BU3yaTu3alus, JEKIHs
C 3alJIaHUPOBAHHBIMM OIIMOKAMU), OTIpeeNIieTCsl TJIaBHOM Lebio (MUCCHEH) IpOorpaMMBl, 0Co-
OEHHOCTbIO KOHTHUHI'€HTa 00YYaIOIUXCSl U COAEPKAHUEM KOHKPETHBIX JUCLUIUIMH, U B LIEJIOM,
B y4eOHOM TIpolecce Mo TaHHON AUCIUIUIMHE OHU JOJDKHBI COCTABJIATh HE MeHee 2(0) yacoB ayau-
TOPHBIX 3aHATHH. YUCIIO JEKIUi OT 00IIero uncia ayJuTOPHBIX 3aHITHH OMpeaesieH0 YIeOHOH
IIPOrPAMMON.

Jlnis BBIMOJNHEHUsT (PU3MYECKOTO MPAaKTHKyMa M MOJATOTOBKE K MPAKTUYECKUM (CEMHHAp-
CKUM) 3aHATHUAM H3JIaHbl yUeOHO-METOIMUeCKre MocoOus U pa3paboTKHU Mo Kypcy oOiel ¢pusu-
KU, KOTOpBIE B COUETAHUU C BHEAYJAUTOPHOU paboTON COCOOCTBYIOT (POPMUPOBAHUIO U PA3BU-
THUS TPO(PECCHOHANBHBIX HABBIKOB 00YUYaIOIIUXCS.

B pamkax s1abopamopnozo npakmukyma ucnioiib3yeTcsi yMEHUE CTYIE€HTOB MPOU3BOIUTh
pacueThl ¢ IOMOIIbIO CPEACTB BHIYMCIUTENBHON TEXHUKU U CTaHAAPTHBIX MPOrpaMM. JTO MO3-
BOJISIET CYIIECTBEHHO MPUOIU3UTh YPOBEHb CTATUCTUYECKON KYJIbTYphl 00pabOTKU pe3ylbTaToB
U3MEpEHUIl B MPaKTUKyMe K COBPEMEHHBIM CTaHAapTaM, MPUHITHIM B HayKe U MPOU3BOJICTBEH-
HOU nesitenpHOCTH. Ha 3Tux 3ansaTusx cryneHtsl yxe Ha I-1I kypcax mpuoOperaioT OmbIT UC-
MOJIb30BAHUSI CTATHCTUYECKUX METOJIOB OOpabOTKU PE3y/bTaTOB M3MEPEHMI, YTO COBEPIICHHO
HE00X0UMO JUIsl pabOThl B CIIEUUAIBHBIX y4eOHBIX M MPOU3BOJCTBEHHBIX Jabopatopusx. B
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paMKax y4eOHOro Imporecca IpeayCMOTPEHO MPUTJIAleHHe I YTeHUs JICKIUH BeIylnux yde-
HBIX U3 LICHTPAJIBHBIX BY30B U aKaJeMUYECKUX UHCTUTYTOB Poccun.

6. YueOHO-MeTOANYeCKOe o0ecTieYeHrne CAMOCTOATEILHOH padoThI CTY/ICHTOB.
CamocrosTenbpHas paboTa CTyIECHTOB Pean3yeTcsl B BUIC:

® [IOBTOPEHHUS NPOIIEHHOTO MaTepUana;

® [IOATOTOBKH K JIAOOPATOPHO-TIPAKTUIECKUM paboTam;

e odopmiIeHHs 1a0OPATOPHO-TIPAKTUUECKUX PadOT (3aroTHeHUE TabuII, pelIeHre 3a1ad,

HaIMCaHUE BBIBOJIOB);

® T[IOATOTOBKHM K KOHTPOJIBHBIM paboTam;

®  BBINOJHEHUS UHAWBUAYAIBHBIX 33/IaHUH 110 OCHOBHBIM T€MaM JIUCIUILTUHEI;

e HanmcaHus pedeparoB Mo MpodIeMaM JUCHHUILTUHBI «DH3uKay.

CamocrosiTenpHas padoTa CTYACHTOB, IPEyCMOTPEHA YUECOHBIM IJIAHOM B 00BhEME HE MEHEe
50%, B TOM uuclie MOATOTOBKA K SK3aMEHaM W 3adyeTaM, OT oOIiero koiudectsa yacoB. OHa
HeoOxoauma /115 6osee rIyOOKOro YCBOGHHS M3Y4aeMoro Kypca, GopMHpOBaHHUS HaBBIKOB HC-
CJIeIOBATENbCKON pabOThl U YMEHHE MPUMEHSATh TEOPETHUECKHe 3HaHU Ha mpakTuke. CaMmocTo-
ATeNbHas paboTa JODKHA HOCHUTh CHCTEMAaTHYECKHUH XapakTep. Pe3ynabTaThl caMOCTOSATEIbHON
paboThl KOHTPOJIMPYIOTCS NPENOIaBaTeIeM M YYUTHIBAIOTCS MPH aTTECTAIlUM CTYICHTA (3ayer,
sk3ameH). [Ipu 3TOM IpOBOAATCS: TECTHPOBAHUE, SKCIIPECC-OMIPOC HA CEMUHAPCKUX U MPAKTHYE-
CKHUX 3aHATUSX, 3aCIIyIIMBaHKUE JOKJIAIOB, TPOBEPKA MUCbMEHHBIX pa0OT U T.1I.

HpI/IMepHOG pacpeaciiCcHnuc BpCMCHHU CaMOCTOSITEIbHOM pa6OTbI CTYACHTOB

IIpumepnas Tpyzno-
Bun camocrositenbHON paboTh €MKOCTb, a.4.
Ounas
Texymasa CPC
paboTa C JeKIIMOHHBIM MaTepHUaJIoM, ¢ y4eOHOM IUTepaTypoit 24
CaMOCTOSITEJIbHOE U3yYEHHUE Pa3JIeloB JUCIUILINHBI 10
HOJrOTOBKA K J1a00paTOpHBIM paboTaM, K MPaKTUYECKUM U CEMHU- 30
HApCKUM 3aHSITHIM
HOJTrOTOBKA K KOHTPOJIbHBIM paboTaM, KOJUIOKBUYMaM, 3a4éTaM 10
MOJITOTOBKA K DK3aMeHY (9K3aMeHaM) 36
TBopueckasi npodemMHo-opuenTupoBanHasi CPC

MIOUCK, U3y4eHHE U Mpe3eHTalus MHQOpMAIMH [0 33JJaHHOI Mpo- 4
OyiemMe, aHaJM3 HAYYHBIX MTyOJUKAIMi 10 3a/IaHHON TeMe

Hroro CPC: 150

7. @OH OLIEHOYHBIX CPEACTB /JIsl IPOBeeHUs TEKYIIero KOHTPOJIsl YCIeBaeMOCTH, IPo-
MEKYTOYHOM aTTeCTALMH 110 UTOraM OCBOCHMS JUCLHMILIMHBI.

7.1. IlepeueHb KOMIIETEHIIMN € YKa3aHUEM 3TAIlOB UX (POPMUPOBAHUS B MPOLIECCE OCBOCHUS 00-
pa30BaTEIbHON IPOTPaMMBI.

[lepeueHp KOMIETEHIINN C yKa3aHUEM ATANoB UX (OPMUPOBAHUS PUBEIECH B ONMCAHUHU 00pa3o-
BaTEJIbHON IIPOrPAMMBI.

Kox w mnanmmenoBanue | Kom u HamMeHoBanme | [lmammpyemele pesynbTaTel 00y4de- | [Tporemypa
kommereHIMn 13 PI'OC | mHAMKaTOpa NOCTHXKEHUS | HUA (TOKa3aTenu MAOCTIDKEHHS 33- | 0CBOCHUS
BO KOMITETEHINI (coomeem- | NTaHHOTO YPOBHS OCBOCHMS KOMIIE-
cmeuu ¢ IIOOIl (npu | TeHUMIA)

Haauyuu)
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OIIK-2
CnocoOHOCTh
[M0JB30BaTh  OCHOB-
HBIE 3aKOHBI €CTe-
CTBEHHOHAYYHBIX
JTUCIHUIUIMH B TPO-
(dheccuoHaIbHON nesi-
TEIBHOCTH, TpPHUME-
HITH METOIBI MaTe-
MaTHYECKOr0 aHalIu-
32 U MOJICIIMPOBAHUS,
TEOPETUIECKOTO 51
AKCIIEPUMEHTAJILHOTO
HCCIIEIOBAHUS

uc-

OIIK-2.1. HUcnonw3y-
€T MaTeMaTU4YeCKue
METOABl I pele-
HUs 3amad  mpodec-
CUOHAIBbHOHU nes-
TEJILHOCTH

OIIK-2.2. WUcnoinb3y-
eT (¢u3nIecKue Mme-
TONBI JUIS PEUICHUS
3aMad  mpodeccro-
HAJIBHOW JIEATENBHO-
CTH

OIIK-2.3.
Hcnonp3yer ¢usmnko-
XMMHYECKHE U XH-
MHNYCCKUEC METOABI
IUISL pelIeHus 3a/1ad
npodeccrnoHaIbHOM
JEATeIILHOCTH

3naem:

OcHOBHbBIE MOHSATHS, OIpEJe-
JICHUAMH, BEJIMYMHB] U €IUHU-
I[bl UX U3MEPEHMsI; OCHOBHBIE
CHJIBI U 3aKOHBI, IEHCTBYIOLINE
B IIPUPOAE U HUX CIEICTBUS,
IPUHIUIBI ONUCAHUS SBICHUN
U (U3NYECKUX TIPOLIECCOB.
VYpaBHEHMsI JBUXKEHUS, YpaB-
HEHHUs COCTOSIHUSA. XapaKTepu-
CTHKH I'PaBUTALIMOHHOTO,
AIIEKTPUYECKOT0, MArHUTHOTO
U 2JEKTPOMArHUTHOTO MOJEH.
OCHOBBI KBaHTOBOW (hH3HKH.
dusnueckue MNPUHLUIBI HC-
CJIeIOBaHUS XUMHAYECKHX,
OMOJIOTUYECKUX,  DKOJIOTHYe-
CKUX OOBEKTOB W H3MEPEHUs
OTJENIBHBIX UX XapaKTEePUCTHK.
Ymeem:

CO3/1aBaTh U aHAJIM3UPOBATh HA
OCHOBE (PM3MYECKHUX 3aKOHOB U
UX CIEJICTBUHA TEOpeTHYECKHe
MOJENN SABJIEHUWA MPUPOJIBI;
MOJIyYUTh HABBIKU HCIOJIB30-
BaHUS B IPAKTHKE BAKHEHIINX
(GU3NYECKUX U3MEPUTENbHBIX
puOOpPOB U MPUEMOB; pelIaTh
TUIIUYHBIE 3aayd IO BCEMY
oluiemy Kypcy (GU3HMKHU U NpU-
KJIaJHble 3a/lauM; NPUMEHATh
¢uznueckue 3aKoHbI A 00b-
SCHEHUI TPUPOJHBIX IpPOILEC-
COB U SIBJICHUI.

Baaoeem:
AJIEMEHTAPHBIMU HAaBBIKAMH I10
paboTe C U3MEpPUTEIbHBIMU

MHCTpYMEHTaMH U Tpubopa-
MU, TOCTaHOBKE (PU3MUECKOTO
AKCIIEpUMEHTa, 00paboTKe pe-
3yJIBTaTOB, OLEHKE MOrPEIIHO-
CTeHl JKcrepuMeHTa; crocoda-
MU 00pabOTKH Ppe3ylbTaToOB
W3MEPEHUI C UCMOJIb30BAHUEM
CTaTUCTHYECKUX METO/0B U
COBPEMEHHOW  BBIYHCIHTEIh-
HOW TEXHMKH; MaKeTOM MaTe-
MaTHYECKHX MPOTpaMM  JUIs
IPEJCTaBICHUS  PEe3yJIbTaTOB
UCCJIC/IOBaHMSI; HAaBbIKAaMH I10-
ucKa MHpOpMaLUU 0 HHTEp-
HET — pecypcam.

VcTHBIN
orpoc,
IMMChbMEHHBIN
ornpoc
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7.2. Tunosbie KOHTPOJIBHBIC 3a/IaHUA

10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Mexannka

Moayau 1 u 2
B 4em 3akirodaroTcsi KOOpAMHATHBIA U BEKTOPHBIM CIIOCOOBI ONTMCAHUS IBUKCHUS?
Uto Ha3pIBaeTCsA CpelHEW M MTHOBEHHOH CKOpPOCTSIMHM M3MEHEHUsI KOOPIMHATHI X TOYKHU
(Vxep, Vx)?
UYro Ha3bIBACTCS CPSTHUM M MTHOBEHHBIM YCKOPEHUSIMH TOYKH 10 OCH X (axcp, ax)?
Uro ompenenser ypaBHeHUE X = Xo + Vxt? Kakoe nBukenue oHo onuckiBaer? Kak uzmensi-
IOTCSI CO BpEMEHEM BEIIMYUHBI Vy, ax?
Yto onpenensstoT COOTHOMIEHUS: Vx= Vxot axt, X=Xo+Vxot+ axt?/2?
Uto Ha3bpIBae€TCA BEKTOPOM MEpEeMEIICHHs TOUKU 417
Uto Ha3bIBaETCs CPETHUM U MTHOBEHHBIM BEKTOPOM CKOpOCTH TOYKH (Vcp, V)? Kak Hampas-
JIEHBI 3TU BEKTOpa?
Uro Ha3bIBaeTCS CPEAHMM M MTHOBEHHBIM BEKTOPOM YCKOpEHHsI TOUKH (acp, a)? Kak oHuM
HaIpaBJICHbI?
Kak cBsi3aH BEKTOpP CKOPOCTH V CO CKOPOCTSIMH Vx, Vy, Vz?
Kak HaiiTh MOJTyJTH BEKTOPOB CKOPOCTH, YCKOpeHus [a|?
Kak cBsi3aHbl KOOPIMHATHBIA U BEKTOPHBIN CITIOCOOBI OTIMCAHUS JIBUKCHHS?
Kak pa3yiokuTh BEKTOpP YCKOPEHMS a HA HOPMAJIbHYIO U TaHT€HLUAIbHYIO COCTABIIAIOIINE
(an u a,)?
Kak BiusieT Ha BEKTOp CKOPOCTH V TOYKH TaHT€HIIMAIbHOE YCKOPEHUE a;?
Kak Biusier Ha BEKTOp CKOPOCTH V TOYKH HOPMAJIbHOE YCKOPEHUE dn?
Touka BUXKETCS paBHOMEPHO 110 KpHUBOil. UeMy paBHO an? a.?
Touka TBUKETCS TI0 TIPSMOM C YBEIMYHBAIOIIEHCS CKOPOCThIO. UeMy paBHO an? a.?
Urto Ha3bIBaeTCs CpeiHeN yriIoBOM CKOPOCTbI0? MTHOBEHHON YIII0BOM CKOPOCTHIO?
Kak HanpaBieH BEKTOp YIJIOBOW CKOPOCTHU?
UTto Ha3bIBaeTCs CPEIHUM YIJIOBBIM YCKOpeHHEM? MTHOBEHHBIM YCKOpPEHHEM?
Kak HanpaBieH BEKTOp YIJIOBOTO YCKOPEHHUA?
YeM ompenensercst Yucio cTerneHel cBoO0Abl MEXaHUUECKONW CHCTEMBbI?
Kak HampaBieH BEKTOp 3JIEMEHTAPHOTO YIJIOBOTO NEPEMEILIEHUS?
SBasieTcs 1M BEKTOPOM KOHEUHOE YIJI0BOE IIEpeMelIcHHe?
Kak cBs3aHbl INHEWHBIE U YIJIOBbIE KHHEMATUYECKUE XapAKTEPUCTUKN?
Koneco Bpamaercs BOKpyr HEMOABM)KHOW OCH, TIPOXOAAIIEeH uepe3 1neHTp macc. Obmamaer
7u no0asi Touka Ha 000/1€ HOpMaJIbHBIM, TAHT€HLUAIbHBIM YCKOPEHUEM, MEHSIOTCS JIU CO
BPEMEHEM MOJAYJIH 3TUX YCKOPEHUH, €CIIN KOJIECO BpaIlaeTcs:

a) C MOCTOSTHHOM YIJIOBOW CKOPOCTBIO W = CONSt;

0) ¢ IOCTOSTHHBIM YTJIOBBIM YCKOPEHHEM € = CONSt.

26.
27.

28.

Kaxkue cucreMbl oTcueTa Ha3bpIBAIOTCS MHEPITHATHHBIMU?

[ToueMy nepBbIii 3aKkOH HbIOTOHA ABJISETCS CAMOCTOSITEIBHBIM, XOTSI HAa MEPBBIM B3I OH
cleayeT u3 BToporo 3akoHa HeroToHa?

Urto Takoe cwia? KakoBsl cinenctsus aectus cuibl? Kak uzmeputs cuny? Kak cymmnpy-
I0TCSI CUJIBI?



29.
30.

31.

32.
33.
34.
35.
36.
37.

38.
39.
40.
41.

42.

43.
44,

45.

46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.
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Uro takoe macca? Kak usmepurb maccy?

Uto Ha3bpIBa€TCS UMIYJIIBCOM MAaTE€pUATBHON TOYKU U UMITYJIHCOM CHUCTEMbI MAaT€pUATbHBIX
TOueK?

CdopmynupyiiTe OCHOBHOM 3aKOH AMHAMUKH JAJIs MATEepUaIbHOW TOUKH U JJIsi CUCTEMbI Ma-
TE€pUAIbHBIX TOYEK.

Kak 3anmcarh ypaBHEHHE TBMKEHUS TeJla B BEKTOPHOW U CKAJIIpHOU opme?
Chopmymnupyiite 111 3akoH HeroToHa B hopme paBeHCTBA ACHCTBUS U TPOTUBOICHCTBHS.
[Touemy MpUHIIUIT OTHOCUTEIBHOCTH SIBISIETCS MOCTYJIATOM?

Kaxkue cucreMbl oTcueTa Ha3bIBAIOTCS HEMHEPIUATbHBIMU?

Uemy paBHA U KaK HAMpaBJICHA IEHTPOOCIKHAS CUITA MHEPIIHH ?

CdopmynupyiiTe yciaoBusi paBHOBECHS Tela OTHOCUTEILHO PABHOMEPHO BpaIaroIIencs He-
MHEPUUAIbHOM CUCTEMBI OTCUETA.

Yro takoe cuina Kopuonuca? Korga ona Bo3Hukaer? Kak omnpenenutb ee HalpaBi€HUE U
BEJIMYUHY?

Uto Ha3pIBa€TCA MOMEHTOM CHIIBI (BETUYHMHA, HAIPaBIeHUE)?

CdopmynupyiiTe OCHOBHON 3aKOH JHHAMUKH JIJISI BPAIIATSILHOTO JIBHYKEHUSI.

Uemy paBHa KMHETHYECKas >Heprusi Bpamatomerocs tena? Chopmynupyiite Teopemy Keé-
HUTA.

Uto Ha3bpIBaeTCS MOMEHTOM HUMITyJIbca MaTepuanbHOM Touku? KakoBa ero BenmuuumHa u
HarnpayieHue?

YTto Ha3bIBa€TCSI MOMEHTOM UMITYJIbCa TBEPAOTO Tena?

Onpenenure MOMEHT UMITyJIbca MaTEPUAIBHOW TOYKH MAaccoll m, ABMXKYILIEHCS CO CKOPO-
CTBIO

UTo Ha3bIBaeTCSI UMITYJILCOM MaTE€pPUAIbHOU TOUKU?

Chopmymupyiite 11 3axkon HeroToHa B UMITyJIbCHOM (pOpME JIIs1 CUCTEMBI TET.

Uto HazpIBaeTCA UMITYJIbCOM CHITbl? KakoBa CBsI3b MEXITy UMITYJIECOM CUJIBI U H3MEHEHHEM
UMITyJbCca Tela, Ha KOTOpoe oHa JeiicTByer? PaccMoTpute 2 ciaydasi: cuia HEM3MEHHA; CH-
J1a MEHSIETCS CO BPEMEHEM.

CdopmynupyiiTe 3aK0H COXpaHEHHUS UMITYJIHCA CUCTEMBI TEJT U OT/IEIBHBIX €T0 MPOCKITHIA.
Yro HazpIBaeTcs pabOTON CHUIIBI?

['py3 noaBenieH Kk HEPACTAKUMON HUTU U OTTAHYT B CTOPOHY OT IOJIOKEHUSI paBHOBECHS Ha
yros o. Kakue cumbl neicTByroT Ha rpy3? Kakyio paboTy coBepiiaroT 3TH CHIIBI Ha MyTH
JIBIDKEHUSI €T0 K TTOJIOKEHUIO PAaBHOBECHSI?

Kakue cunbl Ha3biBatoTCs KOHcepBaTUBHBIMU? HekoHncepBatuBHbiMH? [IpuBeaurte npume-
PBL

[lap, Haca)xeHHBIN Ha KECTKUI CTepKEHb, COBEPINAET MOMHBIN 000poT. Kakyto paboty mpu
3TOM COBEpUIAET CHJIA TKECTU?

Urto Ha3bpIBaeTCS KMHETUYECKOW dHEprueil tena, cucteMsl Ten? Kak cBsizaHbl MEeXAY COOOM
W3MEHEHNE KUHETUYECKOW SHEPTHH U padoTa cui?

Uto Ha3bpIBaeTCs MOTEHIHAIBHON dHEpruen cucrteMsl Ten? KakoBa CBsI3b U3MEHEHHS MMOTEH-
[IAAJTLHOM YHEPTUU CUCTEMBI ¢ pabOTOM CHIT?

Uto Ha3bIBACTCS MOJTHON MEXaHUUECKON YHEPTUEH CUCTEMBI?

Kakue npuurHbI MOTYT BbI3BaTh U3MEHEHHE MOJTHOM MEXaHUUECKOW SHEPTUH CUCTEMBbI?
ChopmynupyiiTe 3aK0H COXpaHEHUSI MEXaHUYECKOU SHEPTUH.
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58. CdopmynupyiiTe OCHOBHOE ypaBHEHHE TUHAMHUKH BPAIIATEIbHOTO JABMKEHHUS TBEPIOTO Te-
na (ypaBHEHHE MOMEHTOB).

59. Cdopmynupyiite 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCA CUCTEMBI TEJ.

60. CocTaBbTe CpPaBHUTENIBHYIO TAOJUIly BEJIMYMH M 3aKOHOB JUIs MOCTYNATEIbHOIO M Bpalla-
TEJIBHOTO JBU)KEHUI.

61. ®opmynHupoBKa 3aKOHA BCEMUPHOI'O TATOTEHUS. Y CIIOBHS €0 IPUMEHUMOCTH.

62. CpaBHeHME I'PaBUTALMOHHOTO B3aUMOJICHCTBHSI C IPYTMMHU BUIaMHU B3aUMOJEHCTBUI.

63. BpruuciuTe COOTHOIIEHHE CHJIBI TPABUTALIMOHHOTO MPUTSDKEHHSI MEXKAY dJIEKTPOHAMHU K CH-
JIE UX JIEKTPOCTATUYECKOTO OTTAJIKUBAHMSI.

64. PaccuunTaiiTe moTeHIMAaNT rPaBUTAIIMOHHOTO TOJISI TOYSUHOW MaCCHhI.

65. 3anummure ypaBHEHUE IBUKECHUS UCKYCCTBEHHOTO CITyTHHKA 3eMJIH.

66. OT uero 3aBUCUT BEJIMUMHA YCKOPEHUS] CBOOOAHOTO MajieHus?

67. YUemy paBHa MoJIHas MEXaHWYECKas SHEPIrUs ABMXKYLIETOCs MO OpOUTE UCKYCCTBEHHOI'O
cIyTHUKa 3emin?

68. Paccumraiite 1, 2 1 3 KOCMHYECKHE CKOPOCTH.

69. 3anummure ypaBHEHHE TapMOHHYECKOTO KOJIEOATEIHHOTO IBHKCHHUS.

70. OObsacHUTE HU3UUYECKHIA CMBICI TAPAMETPOB KOJIEOAHHS: aMILUTUTYIbI, IIEPHOAA, YaCTOTHI.

71. Yo Takoe da3za xonedanus? Kak daza koinebaHus 3aBUCUT OT BPEMEHU?

72. B xakux eIMHUIIAX U3MEPSETCS Pa3HOCTh (a3 IBYX KoeOaHUit?

73. B yem 3aknmrovaercs rpaduueckoe MpeacTaBICHUE KoJieOaHuii?

74. Ot 4ero 3aBUCUT aMILIMTYJla U HayaylbHas (aza pe3yslbTUPYIOILIEro KoueOaHus, BISIOIIEro-
Csl CyMMOM JIByX CHHXPOHHBIX CKAJISIPHBIX TAPMOHUYECKUX KOseOaHuit? 3BYKOBBIE BOJIHBI.
[Topor cipimmmocty. bonesoi nopor.

75. YIbTpa3ByK U €ro MpUMEHEHHE.

76. IBmxenue xuakoctu. TpyOka Toka. YpaBHEHUE HEMTPEPBIBHOCTU CTPYH.

77. YpaBuenue bepraymiu.

78. IIpupoaa noBepXxHOCTHOro HaTsDKeHUs. Koaddument noBepxHocTHOrO HaTskeHus. [lo-
BEPXHOCTHO-aKTHBHBIE BEIIECTBA.

79. CMa4nBaeMOCTb.

80. /lomoTHUTETFHOE JaBJICHHUE 10T UCKPUBJICHHOH TOBEPXHOCTHIO.

81. IMpuntnn paboTHI BOJOCTPYHHOTO HAcoca

IIpuMepsI TeCTOBBIX 3a1aHUI
1. VkaxuTe mpaBWIbHOE BBIpaXXEHUE I ypaBHEHHUsS bepHysmu Ans cTallMOHapHOTO TE€YEHUS

HUACaJIbHOM KUIKOCTH U3 HUXKE NEPCUNCIICHHBIX:
2 2

+mgh+ P=const; 3) >

9
1) mT + pgh+ F = const,; 2) + pgh+ P = const;

2

2 2

a
+ pgh+ P =const; 5) ,02 + pgh + P = const,;

2. U3 CICAYIOMUX MATECMAaTUUCCKHUX BLIpa)KeHI/Iﬁ BBIGCpI/ITC MpaBHUIILHOC JIA BTOPOI'0 3aKOHa

9
4) £

Hrrotona:

1)F=ma;?2) 9=const; 3) F=m?a; 4) F, =—F,; 5) F=md; 6) F =md.
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3. 13 HIKenpuBEACHHBIX OMPEIeICHHH YIIPYroro CTOJIKHOBEHUS YKQXKHUTE PAaBUIIbHOE:

1. 3TO TaKO€ CTOJIKHOBEHHE, IPU KOTOPOM Teja OOMEHHBAIOTCS UMIYIbCAMU M KHHETHYE-
CKMMHU DHEPrUsMHU, & BHYTPECHHHUE S3HEPIUU UX HE U3MEHSIOTCS;

2. 3TO TaKO€ CTOJIKHOBEHHE, IIPU KOTOPOM Tejla OOMEHHBAIOTCS UMIIYIbCaMU U KUHETHYe-
CKMMHU 3HEPrUsMU U MEHAIOT CBOM BHYTPEHHUE DHEPIUH;

3. 9TO TaKO€ CTOJKHOBEHHUE, NPH KOTOPOM Teja OOMEHHMBAIOTCA TOJBKO BHYTPEHHUMHU
SHEPIUAMU.

4. YKaXuTe MpaBUIbHYIO, TIOJTHYIO (OPMYIUPOBKY TPEThero 3akoHa HeroToHa:

1) 7IBa TeJa B3aUMOJICHCTBYIOT MEXIy COO0I0 CHIIaMH PaBHBIMH 110 MOJYJIIO;

2) JIBa Tejla B3aUMOJICHCTBYIOT MEKIy COOO0 CHJIaMH, HAIIPABICHHBIMU B IIPOTUBOIIOJIOXK-
HbI€ CTOPOHBI;

3) JiBa TeJla B3aUMOJACHUCTBYIOT MEXKIY COO0I0 CHIaMM PaBHBIMU 110 MOJYJIIO U HalpaBJeH-
HBbIMHU B IPOTUBOIIOJIOKHBIE CTOPOHBI BAOJIb IPSIMOH, COSUHSIONIEH LIEHTPhl MacC 3THX Tell.

5. Kakoit nponomxurensHoctd T 10KHBI ObIIN OBITH CYTKH Ha 3emile, 4TOOBI TeJla Ha 3KBATOpe
He umenu Beca? Cuutath paauyc 3emiau R=6400 kM. Pemure 3amauy U ykakute npaBUIbHBIN
OTBET.

1) T=001"T,; 2) T~002"Ty;3) T=01"T,; 4 T=03"Ty; 5 T~05"T,.
3neck To=24 u (3eMHBIE CYTKH).

6. YkaxuTe npaBuIbHBIN OTBET. [Ipu Heynpyeom CTOTKHOBEHUU TEIT:
1) OHr 0OMEHUBAIOTCS UMITYJIbCAMH M KHHETUYECKUMH SHEPTUSMU, UX BHYTPEHHUE YHEPTUU
HE U3MEHSIOTCS, T.€.
2 2 2 2
_ ~ ~ o Myvy  Myvy  Myvy  Myvy
mv, +m,Vv, =m\V, +m,V, + = + AE=0
2 2 2 2

2) OHu OOMEHMBAIOTCS MMITYJIbCAMH, KHHETUYECKMMH SHEPTUSIMU, UX BHYTPEHHHE 3HEPIUU

N3MECHAIOTCA U OHU COCAUHAKOTCA B OAHO TCJIO, T.C.

2 2 2

m,v, m,v, _ (m, +m,)v
2

3) Hx HUMITYJIBCBbI U KUHCTUYCCKUC SHCPIUU OCTANOTCA IMOCTOAHHBIMU, 4 BHYTPECHHUC SHCPIrUA

W3MEHSIOTCH, T.C.

m,v, +m2v2=(ml+m2)v +E, + +E, + AE,,

2 2 2 2
> YRRy - Myve _Mivi. Myvy _ Mhvy
mv, =mvy, LV, =mV, = , = AE;, #0
2 2 2 2
7. BBI6CpI/ITC MPpaBUJILHBIC BBIPAKCHUC [JIA YPABHCHUSA MOMCHTOB M3 CICAYIONIUX!
dl da d’l d -
)—=M 2) —=M 3) — =M 4) —=M
) dt ) dt ) dt’ ) dt

8. [Tonp3ysch pa3MepHOCTAMHU (GU3NICCKUX BEIMYMH, BXOASIINX B BRIPAXKECHUS IS 1 -0H KOCMH-
YECKOM CKOPOCTH, YCTAHOBUTE MPaBUIbHYIO (hOPMYITY:

1) v, =+/gR?; 2)v;=+/gR; 3)v, =+/g°R;
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MouJekyasipHas Gu3uKa 4 TEPMOJTMHAMHUKA
Moayau 3 -4
4. OCHOBBI MOJIEKYJISIPHO — KHHETHYECKOM Teopuu. Temmneparypa. [llkana Lenscus u
KenbBuHna.
5. WneanbHsrii ras. 3akoH boins-Mapuorra.
6. 3axon ['eii-JIroccaka 1 ©300apHOTO U U30XOPHOTO MPOIIECCOB.
7. 3akoH JlambTOHA.
8. Uwmcno ABoraapo. Mok BemiecTa.
9. Vpasuenue Knaiinepona-Meneneea.
10. [aBneHue uaeanpHOTO rasa.
11. KoHueHnTpanus ra3za npyu HOpMaJIbHBIX YCIOBUSX.
12. TerioeMKOCTh UeaJIbHOr0 rasa.
13. Cpennsis kBagpaTuyHasi, Hanbosee BeposTHas, CpeaHss apupMeTHIecKasi CKOPOCTH.
14. ®opmyna bonbiiMana. 3aBUCUMOCTH 1aBJICHUS OT BBICOTHI.
15. Tepmoaumnamuyeckuii nporecc. OOpaTUMbIE B HEOOPATUMBIE IPOIIECCHI.
16. | Havano TEPMOIMHAMUKH.
17. PaGora, coBepiiaemas pu U3MEHEHUH 00beMa rasa.
18. PaGoTta nmpu H30TEPMHYECKOM TIpoIIecCe.
19. PaGora nipu n3006apHOM IpoIriecce.
20. Pabora npu agunabaTHiecKoM MpoIiecce.
21. Kpyrosoii nporecc. Luxn Kapro.
22. Il nauano repmoannamuku. KoadduiimeHTt noaeznoro neicTBus

IIpumepsI TeCTOBBIX 3a1aHUI

9. OmpenenuTe CPEAHION KHHETUYECKYIO YHEPTHIO MOCTYIMATEILHOTO JBMKEHUS MOJICKYJ BO3-
JlyXa MpH JTaBICHUN 10°TTa u KOHIICHTpAIIUU dTUX MOJEKY 2,7 10%° M3,

1)3,8: 100 Tx;  2)5,6:102% JIx; 3)3,2:102 JIx;

4) 9102 Ix;  5) 1,2- 102 Ix.
10. Kak u3MeHUTCS BHYTPEHHSISI SHEPTUS UCALHOTO raza MpH U30TePMHUECKOM CKaTUU?

1) U=0; 2) AU>0; 3) AU=0; 4) AU<0; 5) AU moxer umeTh 11000€ 3HaYCHHUE.
11. 3aBucuMoCTb JaBIeHMS Ta3a OT ero odbema BeIpakaeTcs dopmynoit P=aV, rae a=const.
Yemy paBHa paboTa, coBepliraemMasi ra3oM IpHU ero pacuimpeHun ot oorema Vi 10 oobema Vo ?

1) /2 (V2-V1)% 2) a/2 (V22-V1?); 3) a (V22-V1?); 4) o (V2-V1)?; 5) 0.
12. MornekyIbl KakoTo U3 TIEPEYUCIICHHBIX Ta30B, BXOJMIIMNX B COCTaB BO3/1yXa, B PaBHOBEC-
HOM COCTOSIHUU 00J1a/1at0T HAauOOMbIIeH cpeHel apu(MeTHIecKo CKOPOCThI0?

1) N2; 2)0Oz 3) Ha; 4) COs.

13. [Ipu KakuX YCIOBUSAX peanbHbIC Ta3bl MOTIHHSIIOTCS 3aKOHAM HJI€ATHHOTO ra3a?

1) Tlpu GONBLIMX MIOTHOCTAX U HU3KUX TEMIIEpATypax:

2) Ilpu MaJIbIX TUIOTHOCTSX U HE OYEHBb BHICOKHMX M HE CJIMIIIKOM HH3KHX TeMIIepaTypax:

3) Ilpu ManbIX MIOTHOCTSAX U BHICOKUX TEMIIEpaTypax:

4) Tlpu ManbIX MIIOTHOCTSAX U HU3KHUX TEMIIEPATYpax:

5) Tlpu GOJBLIMX MIIOTHOCTSAX U HE OYEHb BHICOKUX M HE CIIMIIKOM HU3KUX TeMIeparypax:
14. Kputndeckas TeMriepaTypa OnpeeseTcs U3 BhIPaKEHUS:
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1. Tk=38; 2. Tx=a/278* 3. Tk=8a/27RB 4. Tx=38/27a* 5. Tx=3as;
r€ a ¥ B nocTosiHHbie Ban-/[ep-Baanbca.
15. Kaxk ¢opmynupyercs nepBoe HayaJio TEPMOJAUHAMUKH?

1. M3meHeHue BHYTpEHHEW HHEPrUM CHCTEMBI NPU IEPEXoJie €€ U3 OJHOTO0 COCTOSHHUS B
Jpyroe paBHO cCyMMe pa0OT BHEIIHUX CHJI U KOJIMYECTBA TEIJIOTHI, IEPEIaHHOTO CHCTEME

2. VI3MeHeHHMe BHYTPEHHEW SHEPTUU CHCTEMbI MpPU MEPEXOoJie €€ U3 OJHOTO0 COCTOSHHUS B
Jpyroe paBHO cyMMe paboT, KOTOpbIE CHCTEMa COBEpPILAET HaJ BHEIIHUMHU TeJlaMU U KO-
JIMYECTBA TEIUIOTHI, IEPEJAHHOIO CUCTEME.

3. VI3MeHeHHWe BHYTPEHHEW SHEPTUU CHCTEMBI MPU MEPEXO0J]ie €€ M3 OJHOTO COCTOSHUS B
JPyroe paBHO CyMMe padOT BHEIIHUX CHJI M KOJIMYECTBA TEIUIOTHI, OTJIaHHOTO CHCTEMOU
BHEITHUM TEJIaM.

4. KonnyecTBO TEIUIOTHI, MIEpelaHHOe CUCTEME, HIeT Ha U3MEHEHHUE €€ BHYTpEHHEH »Hep-
TUH U COBEPIICHNE BHEIIHUMU TeJlaMU paOOTHI HaJl CUCTEMOM.

5.  Cpenu oTBeTOB 1-4 HET BEPHBIX.

16. Cpenuss apudmernyeckas CKOPOCTh MOJIEKYJ paBHa;

1) V3RT/u; 2) V8RT/myu; 3) V2RT/w; 4) VRT/w; 5) VkT/p.

17. Pabora, coBepiiaemasi OJHUM MOJIEM ra3a Mpu U30TEPMUUYECKOM IMPOIIECCE paBHA:

1) RTInV2/Vi;, 2) RT(V2/Vi); 3)0;4) RT:-In (V2/V1)"; 5) Rin P/V.

18. B kamwmsipHoi#t TpyOke paamycom 0,5 MM skuakocTs momHsutack Ha 11mMm. KakoBa miot-
HOCTh JKMJKOCTH, €Clli KOd()(HUIMEHT MOBEPXHOCTHOTO HATSDKEHMs KumkocTd 22-1%
SH/m?

1. 800 kr/m3; 2.850 kr/m3; 3.900 xr/m®; 4. 816 kr/m®; 5. 750 kr/m.
19. Kak u3MeHHUTCS BHYTPEHHSS SHEPTUs UI€AIBHOTO ra3a MPH H30XOPHOM HarpeBaHuu?

1. AU>0;
2. AU=Q;
3. AU<Q;
4. AU=A,
5. AU=-A;

20. B mpaeanbHOM rase npu mnepexojie U3 CoCTosHUs 1 B cOCTOsHUE 2 JaBlieHHE U30XOPHO YBe-
JMYMBAETCA B 2 pas3a, 3aTeM IpHU MEePeXoe U3 COCTOSTHUS 2 B COCTOsIHME 3 00beM N300apHO yBe-
nuuuBaercs B 2 pa3a. KakoBa Temneparypa raza B COCTOSIHUM 3, €CJIM B COCTOSSHMM | OHa paBHa
To

1) 6To; 2) 5To; 3) 4To; 4) 3To; 5) T

«JIeKTPUYECTBO U MATHETHU3M»
Mopysam 1 u 2

Onektpuzanusi Ten. [Ipupona snektpuuectsa. 3akoH Kymona.
DnekTpuyeckoe noJie. HanpspkeHHOCTh 3JIEKTPUYECKOTO MOJIS.
PaBHOMepHO 3apsKCHHBIC: TIJIOCKOCTh, TOBECPXHOCTH, Iap, HUJIIUHAP
Pa3nocts MMOTCHIMAJIOB W HAIIPSAXKCHHOCTL I10JIA.
PabGoTa B anmekTpocTaTHyecKoM moJjie. Pa3HOCTh MOTEHITNAIOB.
EMKOCTh MJIOCKOTO KOHAEHCATOPOB, JUAJIEKTPUYECKAs MPOHUIAEMOCTD.
DHeprusi 3apsHKEHHOTro KoHaeHcaTopa. CoequHeHrne KOHIEHCATOPOB.

N bk wdE

OHeprus 3JIEKTPUYECKOTO MOJIS.
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[Tonstpusanus qUAIEKTPUKOB. MeXaHU3MBbI OJISIPU3ALUU.

Ucrounnku Toka. JIC ranbpBanmyeckoro anementa. [loctosiuubiil Tok. [leficTBus
3JIEKTPUYECKOTO TOKa. 3akoH Oma.

ComnpoTHBi€eHUE MPOBOJIOK. 3aBUCUMOCTh COIPOTUBIIEHUSI OT TEMIIEPATypBHI.
Pabota ¥ MOIIHOCTH MOCTOSIHHOTO TOKa, 3aKoH Jxoynsa-Jlenna.

PazBerBnennbie nenu. [IpaBmia Kupxroda. CoennHeHHE CONMPOTUBICHHM.
WNonunzanus ra3os. MoHu3anusi 37€KTPOHHBIM yaapoM. PekoMOMHAaLMs HOHOB B
rasax.

JIBrm>keHrue MOHOB B raszax. HecaMoCTOATENbHBIN M CaMOCTOSITEIbHBIA Pa3psibl.
Bo3HMKHOBEHME CaMOCTOATENIBHOTO pa3psana. TIeomuil pasps.

JIBUKeHUE 3apsyKEHHOM 4YacTULbl B OJHOPOJHOM 3JIEKTPUUECKOM IIOJIE.
3akoHbl 3nekTponnsza dapazes.

Oddextrr Tomcona, [lenpThe, 3ecdeka.

Pabora Beixoma. KoHTakTHast pa3HOCTH MOTEHIAIIOB.

TepMoaIeKTpOHHAs IMUCCHSL.

MarauTtHoe B3aMMOJEHCTBUE TOKOB. MarHuTHOE MOJIE.

NHaykiys MarHUTHOTO 1oJisi. MarHUTHOE MOJie MPSIMOTO UM KPYrOBOTO TOKOB.
JelicTBe MarHUTHOTO TOJIsi Ha TOK (cuia Amrepa).

MaruutHbii notok. Cuna Jlopenna.

DJIEeKTpOMarHuTHasE HMHAYKLHS, 3akoH JleHna.

OCHOBHOHM 3aKOH 3J€KTPOMArHUTHOM WHIYKIUU.

Camounnykuus. Maaykuus coneHouaa. MarHuTHas MPOHHUIIAEMOCTb.

DHeprusi MarHUTHOTO TIOJIS.

HamarnuuuBanue cpea. HanpsskeHHOCTh MarHUTHOTO TOJISi BHYTPU MarHeTHKA.
MarnuTHble CBOMCTBa BemiecTB. J[namarnetusm u mapamarHeTusMm. OObsCHEHHE
napa- u auamaraeruzma @eppomarnerusm. ['ucrepesuc..

®eppomarnetusM. Jlomensl. [Ipornieccsl HamarHuuuBaHusi peppoMarHeTuka.
[TonynpoBoHuKH U H30IsTOpEl. COOCTBEHHAs] MPOBOIMMOCTb.

VYpaBHeHHE COOCTBEHHBIX JJEKTPHUECKHUX KOJICOAHHIA.

[lepemenHsbIii Tok. CONPOTUBIEHUE B IENH MEPEMEHHOIO TOKA.

3akoH Oma st IEPEeMEHHOro TOKa.

NHIyKTUBHOCTH B IIETIH TEPEMEHHOTO TOKa.

Pe3onanc HanpspkeHHH.

PabGotra ¥ MOIIHOCTH MEPEMEHHOIO TOKA.

KoneGaTenbHbIi KOHTYP.

DNEeKTPOMAarHUTHBIE KOJICOAHUSI U BOJTHBI.

IIpuMepsI TeCTOBBIX 32 aHUI

21. Kounencarop emkocTi C MPHCOSAMHEH K UCTOYHUKY TOKA, KOTOPBIA MOJJICPIKUBACT HA €T0
oOkiagkax pasHocTh noreHnuanoB U. Kakoit 3apsn mporekaer uepe3 MCTOYHUK, €ClU 3a-

IMOJIHUTH IMTPOCTPAHCTBO MEXKAY INIACTHUHAMHU KUJAKOCTBIO C I[HSJ'IGKTpPI‘IGCKOﬁ IIpOHUIIaCMO-

CTBIO £?
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ucC ucC U’
DT QUAe-T); 9T 4 UG 5) Cg;
&

9
[ToBepxHOCTHAs MJIOTHOCTH 3aps/I0B HA HEKOTOPOM Y4acTKE NMPOBOJHHUKA, MOMEIIEHHOTO B
3JIeKTpHUecKoe Tone, okasanack 1,77-108 Kin/m?. KakoBa HanpssKeHHOCTb IOJISL HA 9TOM

y4acTtke?

B B B B
1)1-102 =; 2) 2-10° —; 3) 5.5-10* —; 4) 3-10° —; 5) He COOTBETCTBYET HH OJIHH.
M M M M

23. OnpenenuTe CUITy TOKA Ha y4acTKe Iienu, ecid @1 - @2 = 10B €1 =5B & =3B Ri=3 Om

24.

25.

1)

26.

27.

28.

Ro=20Om ri=r=0,5 Om

4

_:|—||—|:|—|}— 5) 13 A.

beckoHeyHO HNIMHHBIA MPOBOJ 00pa3yeT KPYroBylO METIIO, KacareiabHyro mpoBofay. [lo
npoBoy uaeT Tok cuioit | = SA. Haiitu paanyc netiu, eciivd u3BECTHO, YTO HAMPSIKEHHOCTh
A

MarHuTHOTO TI0JIS B IIEHTpe neTiiu paBHa H =41 I

1,2 m; 2)3-10tm;  3)2-10% 4)0,08M; 5)3-102 M.
ITo ByM KOHTYpaM ¢ B3aMMHOH MHAYKTUBHOCTHIO 2I'H TekyT Toku 2A u 5102 A. Onpene-
JMTH B3aUMHYIO YHEPTUIO TOKOB B ATHX KOHTYpaX.

5-102 Ix; 2) 2-10T x; 3)2 JIx; 4)4 JIx; 5) He COOTBETCTBYET HU OfIVH.
VYKaxuTe cpeau MepeurciIeHHbIX BbIpaKEHUN (GOpMyIy, ONpPEIEsIOIIyI0, YTO €CTh UHIYK-
st MarautHoOro ot (F - cuna, M - MmoMeHT cuin)

_ IldiF _dF M
1) dB = y, L”J; 2)3:5; 3)32%; 4) uu oMH;  5) BCe.
Kak cBs3aHHA HANPSHKEHHOCTH C MOTEHIIUATIOM?

. (dp-. Op ﬁgoqj = ap
D-FE=|—i+—j+—k|;2)E=grad;3) E=grad o ;4) E=—;
)E(&l+@1+&k )E=grad¢;3) E=grad ¢ 4) E=—
5)E=-grad ¢

B nens ¢ MNEPCMCHHBIM HAIPSAKCHUCM U= Uocosmt BrIrOUMIN HHAYKTHBHOCTb L ¢ aktus-
HBIM COIIPOTUBJICHUEM R. OHpeIICJ'II/ITL TOK B IICIIH.

1) ﬂcos(cot—(p), 20e tggozL—a).
R VR + 0’ I’
2) Lcos(a)t—(p), 20e tg(p:L.
VR + 0’ I” VR + 0’ I’
Lo

U
3) L—jVCOS(a)t—(D), 2oe tg(D:W.
[
4) cos( ), 20e CosQ = :
V0® + R’ JR+0'l’
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Yo cos (ax + go) de CoS @ Lo
— , eoe =
VR + @0’ I’ VR® + 0’
29. Kakoe BbIpakeHHE OTIpeNieNsieT HapsHKeHHOCTh MOJst?

0 . , 0

F
2 TR 3) —; 4) 7_, 5)—Q2F.
4re,r 4rmer” r q 4re,r 4, r

5)

[~y

1)

30. V3MeHUTCS JIM HAIPSHKEHHOCTD AIIEKTPUYECKOTO TOJIS TIPU MEPEX0/Ie U3 BaKyyma B Cpely C
JUDJICKTPUIECKOM MMPOHUIIAEMOCTBIO €7
1) HeT; 2) Bo3pacTerT B € pa3; 3) yMEHBIIUTCS B € pa3; 4) Bo3pacteT B (e-1) pas;
5) yMeHbpIIUTCS B &2 pas.

«Onruka. AToMHas M siiepHasi pusuka»
Moayau 3 u 4

1. DnexTpomaruutHas npupoja ceeta. ONTUYECKUI U BUIMMBIN TUana3oH 3JIEKTPOMarHUTHBIX
BousiH. [lIkana snekrpomMarHUTHBIX BOJIH. [lokaszarens npenomienus cpeabl CKOpOCTh CBETA.

2. KpuBas BUAHOCTH.

3. I'apmonuueckas BonHa. [lnockue u ceprueckue BoiHbl. BolHOBBIE TOBEPXHOCTH U (POHT.
®da3a KosebaHMil.

4. ®oToMeTpUYECKHUE XapaKTEePUCTUKU CBETOBOT'O MOTOKA.

5. EcrecTBeHHBIH U NOISpU30BaHHbIN cBeT. Buabl noispuzanum.

6. OTpakeHue U TpeIOMIICHUE CBETa Ha TPAHUILIE IBYX AUAJICKTPUKOB. 3aKOHBI OTPAKEHUS U
IPETOMIICHUS.

7. ®opmynsl Openens. KoadhpuumeHnTsl oTpakeHUs U MPOIYCKaHUs CBETA.

8. Ilpenenbubril yron. CeeroBoa. [lonHOE BHyTpEeHHEE OTpaKeHHE CBETA. BOIOKOHHAS ONTHKA.

9. MHrepdepeHuns cBeTOBBIX BOJIH. KOorepeHTHOCTh BpeMEeHHas U MPOCTPAHCTBEHHAS.

10. Onrtuyeckas pa3HOCTb X0OAa Jy4el. Y CI0BUS MaKCUMyMa U MUHUMYMA.

11. Untepdepenuns B ToHKUX MmieHkax. MHTepdepomerp MaiikenbcoHa.

12. Mudpaxuus ceera. Meron 30H dpenens.

13. udpaxmus cBeTa Ha KPyTIIOM OTBEPCTHH.

14. 3oHHas macTUHKA.

15. ludpaxius cBeTa Ha OJHOM LIENH.

16. Indpaxmus cBeta Ha ABYX MIETISX.

17. IndpaxknuoHHas peleTka.

18. HopmanbHast 1 anHoManbHas nucnepcu. [lornomenue cera.

19. DnexTpoHHas Teopus AUCTEPCUH. 3aKOH JAUCTIEPCHH.

20. TTornmomenue cBeta. 3akoH byrepa.

21. PaccesiHue cBeTa MyTHBIMU CPEIaMHU.

22. sIBneHue IBOWHOTO JydernpenomieHus. OnTudeckas och KpucTaioB. OOBIKHOBEHHBIN
HEOOBIKHOBEHHBIH JIYUH.

23. Tlonsipuzarop u ananmzarop. [Tpusma Hukois. 3akon Maimroca. CterneHb oI pU3aliiH.

24. TeroBoe M3TydeHne. XapaKTePUCTHKH TEIUIOBOTO M3TydeHus. PaBHOBECHas TeMIieparypa.
AbcomoTHO yepHoe Teno. 3akoHbl Kupxroga, Credana-bonbumana u Buna. @opmyna
IInanka.

25. ®oroap ekt u ero Buabl. OnbiTel CToneToBa. 3akoHb! poTodddexra. YpaBHeHUE DiiH-
HITeHA.

26. OnwIT JIeGenena. /laBneHue cBeTa.



22

27. Bunsl pentreHoBckoro u3nydenus. @opmyna Byneda-bparra.
28. OnwiT Pesepdopna. CtpoeHue atoma. XapaKTEPUCTHKA OL-9ACTHIIBI.
29. Ilocrynatst bopa.
30. CrnexTp u3aydeHus aToMa BOJIOPOIa.
31. OmsiT JleBuccona u JIxepmepa.
32. OneiT @panka u ['epia.
33. T'unoresa [e-bpoiinst. [Tpunnun Heonpenenennoctu I eizendepra.
34. KeanToBsie uncna. KBanToBas Teopust aroma Bojgopona. [Ipasuia otdopa.
35. Dddekt 3eemana. HopmasibHbIN 1 aHOMaTBHBIH
36. Jlazep, ero BUIbI U CBOMCTBA.
37. MarauTHble CBOMCTBA BEIECTB.
38. Uto Takoe nedekt macchl? Uemy paBHa dHEprusi cBsi3u siapa’?
39. Snepubie cumnbl. KakoBbI OCHOBHBIE CBOMCTBA AIEPHBIX CHUII?
40. EcrecTBeHHas M HCKYCCTBEHHAsSI PATUOAKTHBHOCTb.
41. Bunsl paguoakTUBHOTO W3Ty4eHus. [IpoHnKaromas 1 MOHU3UPYIOIasi CIIOCOOHOCTH.
42. Peakiuu o- 1 B-pacnaja.
43. Ilepuon monmypacnaja.
44, EnnHuiibl akTUBHOCTH .
IIpuMepsI TeCTOBBIX 3a1aHUI

31. Kakoe u3 BbIpaX€HHH ONpeesieT NPEAeIbHbIM Yol MOJIHOTO BHYTPEHHETO OTPAXKECHUS IS
Jdyda CBETa, MIYIIEr0 M3 Cpelsl C MOKa3aTeleM IPETOMICHHS N1 B CPedy C MOKa3aTeneM
npesnomieHus ny (N2>N1)?
1.sina=ny/n,; 2. sina=n,/n;; 3.sina=1/n;;4 sina=1/n,;

5. Cpenu oTBeTOB 1-4 HET NMPaBUIBHOTO.
32. Kakast pazHocTh (a3 kojeOaHU COOTBETCTBYET HHTEPPEPEHIIMOHHOMY MUHUMYMY?
a)d=02m+1)x; 6)0=x3/2mm; B)d=+mm; r)d==(2m+l) n/2;
) 6 =+ (2m+1)n/4;

33. Ilox KakuUM YIjaoM JOJKEH OTPa3HUThCA JIyd OT KpUCTajula ¢ TOKa3aTesleM IpeioMJyeHus N,
4TOOBI OTPAXKEHHBIN JTy4 OBLI MOJHOCTBIO MOJISPU30BaH?
1. ¢ =arccosn; 2. @p=arcctgn; 3. ¢ =arctgn; 4. @=arcsinn; 5. Cpenn orse-
TOB | -4 HET NpaBUIBHOTO.

34. Kak n3MeHHTCS 9acToTa KpacHo# rpaHutlsl GotodddexTa, ecim mapy paauyca R cooOmmuTth
TIOJIOXKHUTEIBHBIHN 3apsia (7

1. VBenumuurcs Ha eq/ (4rngyRh); 2. He wusmenurcs; 3. VYMmeHpmmrcs Ha
eq / (4rgyRh); 4., VYpenmuumtcs Ha eq/ (47?80R2h); 5. VYMeHbluurcs Ha
eq/ (47ngR2h).

35. Kakyro MakCUMaIbHYIO KUHETHYECKYIO SHEPTHUI0O UMCIOT BBIPBAHHBIC U3 JIUTHS DJICKTPOHBI
npu 06mydeHnH ceeToM ¢ yactotoi 10%° T'm? (A=2,4 5B, h= 6,62 103 [Ix-c, 1 3B =
1,9.101° JTx).

1.0955B; 2. 255°B; 3. 1,3 3B; 4. 3,152B; 5.1,7453B.
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36. Pe3ynbTaThl KAKOTO OMBITA TOATBEPAWIN IUIAHETAPHYIO MOJEIb aToMa?
1. Omnpir ®panka u ['epua.
2. Ormsrtel JIeOenena.
3. bombapaupoBka o- YaCTHIIAMH METAUTHICCKUX TICHOK.

37. YKakuTe BTOPOi MPOIYKT siepHoii peakuun: *4Bet+*He—1%C+?
1. n; 2.p; 3. 7.
38. Kakoii mopsiakoBblii HOMEep B Tabmuie MeHaeneeBa UMEET DJIEMEHT, KOTOPBIM 00pa3yercsi B
pe3ynbrate - pacnaja siapa dJIeMeHTa C MOPSIKOBEIM HOMEpOM Z
1. Zz+1 2. Z-1 3. Z
39. OmnpenenuTe YUCIO AIEKTPOHOB B JIEKTPOHHOU 000JI0UKE HEMTPAIbHOTO aToMa, B aTOM-
HOM $IIp€ KOTOPOTO COACPKUTCS 6 IPOTOHOB U 8 HEHTPOHOB.

1. O
2. 2;
3. 6
4, 14,

40. Kakoe u3 Tpex THIIOB U3JIydeHus (o, B, ) He OTKIOHSETCS ICKTPUYSCKUM U MarHUTHBIM
oJIsIMH?
1. o- u3nydenwue; 2. - uznydenue; 3. y- usnydeHue; 4. Bce BUIbI U3TyUCHUS.
41. KakoBO COOTHOIIIEHHE MEXIYy Maccoi M, CTaOWUIBLHOTO Sapa U CYMMOM Macc CBOOOIHBIX
MPOTOHOB Z Mp, ¥ CBOOOTHBIX HEUTPOHOB N My, U3 KOTOPBIX COCTABICHO SIIPO
1. m,>Zm +Nm,

2. m,<Zm, +Nm,
3. m =Zm, +Nm,.

42. TlposiBlieHWEM KaKOTO THIA B3aWMOJEHCTBHUS, W3 CYIIECTBYIOIIUX B MPHPOJE, SBISIOTCS
SIepHBIE CHJIBI, IEHCTBYIONINE MEXYy HYKJIIOHAMH B sizipe?
1. snexrpomarnutHoe; 2. I'paBuranmonnoe; 3. CunbHoe; 4. Crmaboe.

43. KaxkoB mopsi0K BEIMYMHBI pajnyca siipa aroma’?
1.100m; 2.10%wm; 3.10%m; 4.10° m.

7.3. MeToanuecKkue MaTepuaJbl, ONpeAe/siioIme Mpouelypy OueHUBAHUS 3HAHUM,
YMeHUi1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepPHU3YIOLIMX dTanbl popMUpoBa-
HHUSI KOMIIeTeH M.

OOmwmii pe3ynbTaT BBHIBOJUTCS KaKk MHTETPANbHAs OICHKA, CKJIAIBIBAIONIAS M3 TEKYIIEro
KOHTPOJISA - 50% 1 MpOMeKyTOUHOT0 KOHTpoJs - 50%.
Texymuii KOHTPOJIb 10 TUCHUITIIMHE BKIIOYALT:

"  [OCELICHUE 3aHATHI 10 6amnoB
"  BBINOJHEHHE JTA00OPATOPHBIX paboOT 20 GannoB
* odopmiIeHHE Ta00PATOPHO-TIPAKTUYECKHUX PabOT 20 G6amoB

[TpoMekyTOUHBIN KOHTPOJIb MO AUCLHMITIIUHE BKIIOYAET:
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® YCTHBIN ONMPOC, TECTUPOBAHUE, KOJUIOKBUYM 30 6amioB
® OTYET 3a MOJyJb 20 6asu1oB

8. IlepeyeHb OCHOBHOM U IONOJHUTEJIbHON YUeOHOI JJUTEpPaTYyPbl, HEOOX0AUMOM 1JIs1 0CBO-
eHMsl 1M CHUILTUHBI.
OcHoBHasi iuTEpaTypa:

1. CagenbeB, U.B. Kypc obmeii ¢usuku [Teker]: yue6. mocodue st By30oB : B 3 T. / U. B.
CagenbeB. — 6-e uzn., crep. — CII6.: Jlanb, 2006. — (Knaccnyeckas yueOHast TuTepaTypa
1o Gpu3HKe).

2. ®©pum, C.3. Kypc o6meit pusuku [Teker]: yueoHuk: B 3x Tomax./ C.0. ®pumr, A.B. Tu-

mopesa. — 10-e m3x., crep. — CII6: Jlanb, 2007.
3. Martgees, A.H. Kypc dusuku [Tekcr]: Kaura B 5 Tomax. / A.H. Marsees. — CI16: Jlans,
2009.

JlonoJIHUTe/ILHAS JIUTEpaTypa:
1. T'mpaeB, M. A. Mexanuka u MoJjexyisipHas ¢usnuka [TekcT]: onmopHble KOHCIIEKTHI, Te-
CTBI, 3a7auu: [yueb. - meTof. mocobue] / M. A. I'upaes, X. A. Maromenos. — Maxaukarna:
UIIL] ATY, 2005. — 318 c.
2. T'mpaeB, M. A. Dnexrpomaraetrusm [Tekcr]: yueb.-meton. mocodbue / M. A. T'upaes, B. C.
Kyp6anucmamnon. — Maxaukana: U3a-so AI'Y, 2010. — 348 c.
3. Casenbes, U.B. Kypc obuieit pusuku [ DnekTpoHHbI pecypce]: yuel. mocodue A By30B

B 3 1. / U B. CaembeB. — 6-¢ usnm, crep. — CII6.: Jlams, 2006. — URL:
http://sultanahmed.my1.ru/load/savelev i v kurs obshhej fiziki 1 2 3 toma/1-1-0-12
(10.02.2021).

9. llepeuennb pecypcoB MH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHON ceTn «HTepHeT», He-
00XO0IMMBIX /IJIs1 0CBOEHUS THCIUTLIMHBI.

1. OBC iprbook.ru [DnekTpoHHBI!H pecypc]: dMEeKTpOHHO-OMOIMOTeuHas cuctema / M3,
Openbyprckuii rocynapctBeHHslit yausepeuret, 9bC ACB. — Open0ypr, 2011. — Pexum
noctyna: https://www.iprbookshop.ru/30092.html (nara o6parmienus: 08.02.2021).

2. eLIBRARY.RU [DnekTpoHHbIi pecypc]: amekTponHas 6ubanoreka / Hayu. anekTpoH. 6-

ka. — MockBa, 1999. — Pexxum noctyma: http://elibrary.ru/defaultx.asp (mara obparenus:
08.02.2021). — 3. pyc., aHri1.

3. Dnexrponnsli karanor HB JITY [DnekTpoHHbIi pecypc]: 6a3a JaHHBIX COJAEPKUT CBEJIE-
HUS O BCEX BUAaX JHUT, nmoctynammux B doua Hb JAI'Y/]/larectanckwuii roc. yH-T. — Ma-

xaukana, 2010 — Pexum npocryma: http://elib.dgu.ru, cBoOonHbIl (7aTta oOparmieHus:
04.02.2021)

4. Moodle [DnekTpoHHBIH pecypc]: cucTeMa BUPTyalbHOTo oOydeHHeM: [6a3a maHHBIX] /
Har. roc. yu-1. — Maxaukana, — Joctyn u3 cetu 'Y wiun, mociae perucTpaiuu U3 ceTu
YH-Ta, U3 JII000# ToYkH, uMeromeil noctyn B uHTepHer. — URL: http://moodle.dgu.ru/
(mata obpamenus: 05.02.2021).

10. MeTtoanueckue ykazaHus AJsi 00y4ar0IIHUXCS M0 OCBOEHUI0 THCHHUILINHBI.
[TepedyeHr yueOHO-METONUUECKUX MAaTEPUAIOB, TIPEIOCTABISEMBIX CTYJIEHTAaM BO BpEeMsi
3aHITHI:
. y4eOHO-METOIMYECKHUE TIOCOOUS;
o I/IHCprKI_II/II/I " OIINCaHUsA K 3KCHCpI/IMCHTaJIBHLIM yCTaHOBKaM;


http://sultanahmed.my1.ru/load/savelev_i_v_kurs_obshhej_fiziki_1_2_3_toma/1-1-0-12
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11. IlepeyeHb MH(OPMAUMOHHBIX TEXHOJOIHH, HCHOJb3yeMbIX NMPH OCYIIECTBJIEHUH
00pa3oBaTe/ILHOIO MpoIecca Mo IMCUMILUINHE, BKJIIOYAs NepevyeHb MPOrpaMMHOro odecme-
YeHUs1 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM.

UteHue JeKUUA C HUCMHOJIB30BAHMEM MYJIbTUMEAUNHBIX Npe3eHtanuid. Mcnosb3oBanue

AHMMHPOBAHHBIX MHTEPAKTUBHBIX KOMITBIOTEPHBIX JIEMOHCTPAIMA M MPAKTHKYMOB-TPCHHHIOB
10 PsAy pa3AesioB AUCHUILTUHBL. B sekunu riry0oko ¥ moapoOHO, apryMEHTHPOBAHO U METOJ10-
JIOTHYECKH CTPOTO PACCMATPHUBAIOTCA TJIABHBIC MPOOJIEMBI TEMBI, JAIOTCS HEOOXOIMMBIE pa3-
JMYHBIE TIOAXO/IBI K UCCIIEAYEMBIM Ipo0ieMam.

[Tporpammuoe obecnieuenue: MS Power Point (MS Power Point Viewer), Adobe Acrobat
Reader, cpenctBo nmpocmotpa n3o0pakeHui, TaOIUYHBINA Mporieccop; nuTtepHeT, E-mail. O6pa-
00TKa 3KCIIEPUMEHTAILHBIX PE3YJIbTATOB OCYIIECTBISICTCS C MOMOIIBIO CIEIHMATbHBIX KOMITbIO-
TEPHBIX MPOTPAMM.

12. Onucanue MaTepHAJIbHO-TEXHHMYECKO 0a3bl, HEOOXOAMMOM /sl OCYLIeCTBJICHHS
00pa3oBaTe/ILHOIO NMPOIecca MO UCUHUILIHHE.

KommnekT MynbTUMEIUIHBIX CIANA-IIEKIHI IO BCEM pa3jieslaM JUCUUIUIMHBL. KoMIuteKkT
AHUMHUPOBAHHBIX MHTEPAKTUBHBIX KOMIIBIOTEPHBIX JEMOHCTpPAIM MO PSAY paslenoB AMUCIHU-
TUTHHEIL.

Brinonnenue 1a00paTopHOTO MPaKTUKyMa OCYIIECTBIIsIETCS Ha PU3nYecKkoM (akyibTe-
te JII'Y B crienuaiibHO 000pyA0BaHHBIX JIAOOPaTOPUSIX:

e J[Be naboparopuu /Ui BHIIOJHEHUS JIaOOpaTOPHBIX paboT mo pazaeny «MexaHukay;

e JlBe maGoparopuu JIsl BHITTOJIHEHHS JTaOOPAaTOPHBIX paboT mo pazaeny «MorekynsapHas
¢buzukay.

e JlBe nabopaTopuu ISl BBITIOJIHEHHS JTa0OPATOPHBIX padoT Mo pasfenam «IJIeKTpude-

CTBO U MarHeTU3M.

e JIBe maboparopuu Ui BHIOTHEHUS Ta00OPaTOPHBIX paboT o pazaeny «OnTukay.
e JlBe nmaGoparopuu IJisg BBHIMOJHEHHS TaOOPaTOpHBIX paboT mo pasnenam «ATOMHas U
sanepHast pusuKay.

IIpu npoBeieHNH 3aHATUN UCIIOJIB3YIOTCSI KOMITBIOTEPHBIE KJIACCHI, OCHALIEHHBIE COBPEMEHHON
KOMITBIOTEPHOU TEXHUKOM. [IpH U37105)K€HNH TEOPETHUECKOT0 MaTeprasa UCIOJIb3yeTC s JIEKIU-
OHHBIH 31, OCHAILIEHHBI MYJIbTUMEANA TPOESKIIMOHHBIM 000PYA0BAHUEM.



