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1 I_Ie.]'ll/l " 3a1a4Y1 OCBOCHUSA JUCHHUIIJIMHBI

Ilesbro OCBOCHUS AUCLMIUIMHBI «(PU3HKa» ABISETCA NOArOTOBKA CHEHAINCTA, COYETAIOLIET0 IIHPO-
KyI0 (yHJaMEHTAIbHYIO HAYYHYIO M MPAKTHYECKYIO MOATOTOBKY, YMEHUE TPOBOJUTH TEOPETUUECKHUE U IKC-
IIEPUMEHTAJIbHbIE UCCIIEOBAHUS U UCIOJIb30BaTh (PU3MUECKUE 3aKOHBI B CBOEH MpOQecCHOHaIbHOM les-
TenbHOCTH. PH3MKa Kak Hayka 00 OOMIMX 3aKOHAaX MPHUPOJBI JISKUT B OCHOBE M3Y4eHHUs oOlIieTeopeTuye-
CKUX U CHELHAIbHBIX TEXHUUYECKUX IUCLUIUIMH. 3HaHHE (PU3MKH HEOOXOAMMO TEXHOJIOraM XHMHUYECKUX
TEXHOJIOTUH JUIsI KOMIETEHTHON pa3pabOTKH TEXHOJOTHYECKUX MPOIECCOB U JIMHUN XUMHUYECKOTO MPOU3-
BOJICTBA.
3agaum oOyueHMs: yCBOGHHE OCHOBHBIX NPEACTaBICHUN O MaTepuu, (opmax M crocodax eé
CYILIECTBOBAHHUS; 03HAKOMJICHUE CO CTPYKTYpPOI OCHOBHBIX KaTeropuil pu3nueckux 3HaHUH (3aKOHOB, TUIIO-
Te3, MOJIeNeil), 3bIKOM U MEeTOAaMu (DU3UKHU; BBISICHEHHE HAa KOHKPETHBIX NMPHUMEpPax OPraHuYeCcKO CBS3H
MEXy (PU3UKON U IPOU3BOICTBEHHBIMU TEXHOJIOTHSIMH.

2 MecTo TUCHUILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Jucnunnuna oTHOcUTCs K 6a30Boit yactu 0ioka 1 «/{ucuurinHbl (MOIYIIH )»
[TpepexkBU3UTHI JUCHUILTUHBL: Omcymcmsyom

[TocTpekBU3UTH quCHUIUINHGL: b.1.5.19 [lpuxiaonas mexanuka, b.1.5.20 Ilpoyeccvr u annapamoi
xumuyeckou  mexnonoeuu, b.1.5.25 Cucmema ynpasnenus mexHOIO2UYECKUMU NPOYeccamu U
ungopmayuonnvie mexnonoeuu, b.1.B.O/.6 Hccredosamenvckas paboma, b.1.B.OH.11 Memoow
uccneoosanusi ceovcms cvipvs, b.1.BJ[B.2.1 Texnonocus npouzeoocmea XuMudeckux 60JOKOH U
KOMNO3UYUOHHBIX Mamepuanog Ha ux ocHose, b.1.B.J[B.2.2 Xumuueckas mexHon02us 0mMoei04H020
npouzeoocmea, b.1.B.J[B.6.1 Ocnoevl oOuomexuonoeuu u eewnou unicenepuu, b.1.B.J[B.6.2 OcHosbi

nuwesol bUomexHoI02UU

3 TpeOoBaHus K pe3yabTaTam 00y4eHHs 110 JUCHHUILINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (POPMHUPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUECHHUS

[Inanupyemble pe3yabTaThl 00y4eHHS MO AUCHMILIMHE, XapaKTepU3YIOIIHe
sTanbl HOpPMUPOBAHMS KOMIETEHIIUI

®opmMupyemMble KOMIETEHIIUN

3HaTh 0 METOAX HAYYHOI'O MO3HAHUS IPUPOILI; COBPEMEHHON
(bu3nYecKoil KapTUHE MUPA, CBOMCTBAX BEIIECTBA U IO,
MPOCTPAHCTBEHHO-BPEMEHHBIX B3aUMOCBA3SIX. JINHAMUYECKUX U
CTaTUCTHYECKHUX 3aKOHAX IPUPOALL. (DYHIAMEHTAILHBIX PU3UUYECKHUX
B3aMMOJACHCTBUAX, CTPOCHHUH M DBOIIONNH BceneHHOM, a TakKe BKITa
POCCHICKHUX U 3apYOEKHBIX YUEHBIX, OKa3aBIINX HanOOJIbIIIEE BIMIHUE HA
pa3BuTHE (DU3HKH.

YMeThb: BELIETUTH (DU3UUECKYIO 3a4a4y B POU3BOACTBEHHBIX MMPOOIEMax
OyayiIel cienualbHOCTH.

Baaaers: pyHIaMEHTATbHLIMUA HOHSTHSIMY. 3aKOHAMHU M TEOPUIMU
KJIaCCHYECKON Y COBPEMEHHOM (DU3HKH.

OIIK-2 rotroBHOCTHIO
MCIIOJIb30BaTh 3HAHUSA O
COBPEMEHHOM pu3ndeckon
KapTUHE MUPA,
IIPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHUH
BelIeCTBa JIsl TOHUMaHUS
OKpPYXaroIlero Mupa u
SIBJICHUI TIPUPOIBI

3HaTh: 00 OCHOBaX (hYHIAMEHTAIBHBIX (DHU3HUYECKUX TEOPUIl
KJIACCUYECKOU MEXAHUKH, MOJIEKVIAPHON (HU3UKHA U TEPMOIUHAMUKH,
SIEKTPOMATHETH3MA U OIITUKH, aTOMHOMU M siIepHO hU3UKI, 00 OCHOBHBIX

chepax npuMeHeHus GU3NUECKUX 3HAHUHN.

YmMern: dopMyaupoBaTh 3agaund (HU3HYECKOr0 DKCIIEPUMEHTA IIPH
pELIEHNH XMMHKO- TEXHOJOTHUECKUX IPO0IEM, OPraHU30BaTh
MaTEMaTUYECKYIO 00pabOTKY M 0(hOpMIICHHE PE3YILTATOB (PU3HYECKOTO
JKCIIePUMEHTa, DOPMYIUPOBATE HAYYHBIC BHIBOJBI.

[TK-16 cnoco6HOCTRIO
IUIAHUPOBATh U TIPOBOJUTH
(l)I/ISI/I'-IeCKI/Ie U XUMHNYECKHE
HKCIEPUMEHTBHI, TPOBOIUTH
00paboTKy UX pe3yIbTaTOB U
OLIEHUBATh MTOTPELTHOCTH,
BBIJIBUTATh TUIIOTE3BI U
YCTAaHABJIMBATH I'PaHUIIBI UX




[Tnanupyemsble pe3ynbTaThl 00y4eHHs 110 JUCHUIUIMHE, XapaKTepU3yIoIlne
sTanbl GOPMUPOBAHUS KOMIIETEHITHA

DopmMUpyeMbIE KOMIIETEHLIMU

Baajaerb: METOOAMU M NPUHIIMIIAMU TOCTAHOBKH d)I/I3I/I‘IeCKOFO
OKCIICPUMCHTA, 4 TAK)XKC HaBbIKaMHU Da6OTBI C O6ODVZ[OBaHI/ICM u
HDI/I6ODaMI/I CaMOCTOATCIIBbHOI'O BEACHUA SKCIICPUMEHTA, OLICHKH
IIOTPENTHOCTEH N3MEPEHUS.

IMPUMCHCHUA, IPUMCHATDH
METOABI MAaTEMATHYCCKOT'O
aHaJIM3a 1 MOACIUPOBaHMsI,
TCOPCTUUCCKOTO U
SKCIICPUMCHTAJIBHOT'O
HUCCICIO0BaHUA

3HaTh 0 COBPEMEHHOM COCTOSHHMH (DM3HMYECKOI0 3HAHHUSA, IEPCIEKTUBAX U
HapaBJICHUAX UX PA3BUTHA.

YMeTh: GOpMYIHPOBATEL TEOPETUUECKUE M DKCIEPUMEHTANILHBIE METOAbI
pelIeHNs] HOBBIX TEXHOJIOTHYECKUX IPo0IeM, GOpPMUPOBATE HOBLIE
Hay4HbIe 3HAaHUS Ha OCHOBE CBOMX MCCIICOBAaHMH.

Baajers: MeTOIaMU OIIEHKH HAYYHOHN JJOCTOBEPHOCTH ITOJIYUEHHBIX
pPE3VYJIHTATOB MCCIICAOBAHMI M METOJAMH MX PAa3BUTHS U IPUMCHCHHS B
TEXHOJIOTHYSCKHX IIPOLIeCcax.

I1K-19 roToBHOCTBIO
MCIIOJIb30BaTh 3HAHUS
OCHOBHBIX (PU3HUECKUX TEOPHid
JUTSI PEIICHUS BOSHUKAIOIIIHX
bu3nueckux 3aaad,
CaMOCTOSITENIEHOTO
npuoOpeTeHuss GU3NICCKUX
3HAHUU, JJI1 TOHUMaHUS
MPUHITUIIOB PabOTHI MPUOOPOB
U YyCTPOMCTB, B TOM YHCIIE
BBIXO/ISIIUX 32 MPEeIb
KOMIIETCHTHOCTH KOHKPETHOTO
HaIpPaBIICHUS

4 CTpyKTYypa U collepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AUCHUILJIMHBI

OO61mast TpyA0EMKOCTh AUCLUILIIMHBI COCTABIISET 8 3a4eTHBIX eAUHUI] (288 akaeMUYECKUX YacoB).

TpynoemMkocTs,
Bun paGotsr aKaJIeMHYECKHX 9acOB
1 cemecTp 2 ceMecTp BCET0

OO0masi Tpy10éMKOCTh 144 144 288
KonrakTHasi pabora: 60,25 43,25 103,5
Jlextmu (JT) 28 18 46
[Tpaktuueckue 3ansatus (I113) 16 16 32
Jlaboparopusie pabots (JIP) 16 8 24
Koncynpranuum 1 1
[TpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25 0,5
CamocrosiTesibHas padora: 83,75 100,75 184,5
- camocmosimenbHoe uzyyeHue pasoenos (nepeduciums);

- CAMON0020mosKa (Npopabomka u no8MopeHue 1eKYUOHHO20
mamepuana u Mmamepuana y4eOHuKo8 u y4eoHvlx nocoout;

- N0020MOBKA K 1AO0pAMOPHBIM 3AHAMUIM;

- H0020MOBKA K NPAKMUYECKUM 3AHAMUSIM,

- N0020MOBKA K PYOENCHOMY KOHMPOJIO U M.N.)

Buja uToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 3a4er IK3aMeH

AU pepeHupOBAHHBIN 3a4eT)

Pasjienbl IMCIMILTMHBL, H3ydaemble B 1 cemectpe Pa3/ienibl AMCHUIUIMHBL, U3ydaembie B 1 cemectpe

KomnmyectBo yacos

No

paznena HanmenoBanue pa3aciioB

BCETO

ayauTOpHas sHea
pabora a%o};i.
a1 |m|ap| P




KonmuectBo yacos
Ne HaumeHnoBanwue pa3eiion aymropHas BHeay/I.
paszena BCETO pabota aGoTa
a3 |ap | P
1 MexaHuKka 29 6 4 4 15
2 KoJsie0aHuSA ¥ BOJHEI 14 2 2 2 8
3 TepMoamHaMHKA M CTaTHCTHYECKasl pu3nKa 24 6 2 2 14
4 DJIEKTPOCTATHKA 16 4 2 2 8
5 ITocTOSIHHBII 3J1eKTPUYECKHH TOK 17 4 2 2 9
6 DJIEKTPOMArHeTH3M 23 4 2 2 15
7 BosHoBas onTHKAa 21 2 2 2 15
Hroro: 144 28 | 16 | 16 84
Pasnesnpl AMCHUIIIMHBL, H3ydaeMbIe B 2 CEMeCTpe
KonmuectBo yacon
Ne HaunmenoBanue paszaeinos ayAutopras BHEAy/l.
paznerna BCETO pabora aGara
a|m3|uap| P
8 KBanroBasi onTuka 35 4 4 2 25
9 AToMHas (U3HKA 37 6 4 2 25
10 DJieMeHTHI KBAHTOBO MEXaHUKH 37 4 4 2 27
11 JyieMeHThI (U3HKH TBEPAOro TeJia 35 4 4 2 25
Hroro: 144 18 | 16 8 102
Bcero: 288 46 | 32 | 24 186
4.2 Cogepxanme pa3iejioB IUCHUNINHBI
1 Mexanuxka  Mexanuxa u ee pasoenvt. Cucmemor omcuema. Ilowsmusi o npocmpancmee u

spemenu. Kunemamuxa npoussonvrnoco osudicenus. CKopocms U YCKOpeHue NpoussoibHO20 OBUNCEHUSL.
Junamuxa mamepuanbHOUu MOYKU U NOCMYRAMENbHO20 08UMNCEHUs. meepio2o mend. 3axkonvl Hviomona.
Macca. Macca unepyuonnas u epagumayuonnasn. Cuna. Umnynvc. 3axon coxpanenus umnyivca. Ypasnenue
08UdCEHUsL melad ¢ nepemMeHHOU maccou. uepeus. Mexanuueckas paboma. Paboma nocmosmnot u
nepemennou cunvl. Mownocms. Kunmemuuecxas u nomenyuanvras sHepeus. Koncepsamuenvie u
ouccunamugenvle cuivl. 3aKOH COXPAHEHUs. MeXanuuecKkol snepeuu. Bpawenue meepooco mena 60Kpye
HenoosuoicHotl ocu. Momenm unepyuu. Kunemuueckas suepeus apawjerus. Momenm cuibl OMHOCUMENTbHO
ocu epawjenus. Paboma cuner npu epawenuu mena. Ypasnenue ouHamuxu spawiamenbHo20 0BUICEHUS.
Momenm  umnynsca. 3axkon coxpaneHuss MomeHma UMNYIbCA. Cso600mnvie ocu. [upockon.
T'upockonuueckuii 3¢pgpexm. Buovt u xamezopuu cun 6 npupooe. Cunwl ynpyeocmu. 3axon I'yka. Mooyns
fOnea. Mooyne cosuca. Dnepeusi ynpyeozo Oegopmuposannozo mena. Ilonamue o npounocmu. Cunvl
mpenus. 3akon Amonmona-Kynouna. Cyxoe u 6sa3K0e mpeHue. 3aKOH 8CEMUPHO20 MA20MeHUs. 3aKoHbl
Kennepa. Ilone msazomenus u ezco Hanpsdicennocms.  Paboma 6 none  msacomenus,  nomewyuan
epasumayuonro2o nons. Ilomenyuanvnas suepeus epasumayuonno2o nons. Heunepyuanvhvie cucmemol
omcuema. Cunvl unepyuu. Huepyuanvuvie cucmemvl. Mexanuuyeckui npuHYUn OMHOCUMETLHOCTIU.
IIpeobpazosanus 'anunesn. Teopema cnosxcenus cxopocmeu. Ilocmynamor Diinwmetina. Ilpeoopazosanus
Jlopenya. Cneocmeus uz npeobpasoeanuii Jlopenya. Pensmueucmckas macca. Pensmusucmckuii 3akoH
cnodcenusi ckopocmeil. HMnmepsan mesncoy cobvimusmu. OCHOBHOU 3aKOH DeNamueUCMCKU OUHAMUKU
MamepuanrbHoU MOYKU. 3aKOH 63AUMOCEA3U MACCHL U SHEPSUU

2 Konebanusa u eonnwvt I apmonuyeckue xonebaunus. Ypaeuenue capmonuueckux Ko1eOaHull.
I'paghuueckoe uzobpadxcenue 2apmMoHUUECKO20 KOIEOAMENbHO20 OBUNCEHUA. DHepeus 2apMOHUYECKO20
KOIeOamenbHO20 — OBUMNCEHUs MamepuanbHou  mouku. I apmonuyeckuti ocyuanamop. IIpyoicunnoii,
Quzuueckuti u mamemamuueckui masmuuxu. CrodceHue eapmonudeckux xoaebauuu. Dueypwr Jluccasicy,
ouenus. 3amyxarowue konebanus. Buvinyscoennvie xonebanus. Pesonanc. Ynpyeue eonmnvl. Mexanuszm
80IH06020 08udICeHUsl. YpasHeHue be2ywell 801Hbl. Paz06as cKopocmy, 2pYNNo6as CKOpocmy. Yabmpassyk.
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3 Tepmoounamuka u cmamucmuyeckasn usuka  MonekynApHoO-KUHemuyecKuu u
MEPMOOUHAMUYECKUTI MemOoObl ucciedosanus. OnvimHvle 3aKOHbl UOeAbHO20 2a3d. YpasHeHue COCOAHUSL
uoeanvrozo 2aza. 3axou [anemona. OchogHoe ypasHenue MONeKYIAPHO-KUHEeMUYECKOU Meopul U0edalbHblX
2a306 u 6b1600bI U3 He2o. Makceennosckoe pacnpeodenenue MoneKyl no ckopocmam. bapomempuueckas
dopmyna. Bonbymanosckoe pacnpeoenenue wacmuy 6 nomeHyuarvhom noie. Hucio Agozcadpo u ezo
onvimuoe onpeoenenue. Onvim Ileppena u Maxca bopna. Yucno cmonxnogenuii monexyn. Ceoticmea 2a308
npu manvix oasienusx. Jnuna c6o0600H020 npobeza. Aenenus nepenoca: ougdysus, menionposooHocmo,
gHympeHHee mpenue. Bhympennsas snepeus. Hucno cmeneneu c80000bl MOAEKYN. 3aKOH PABHOMEPHO20
pacnpeoeiieHus SHepeuu no cmenensam c600600wl (3akon bonvymana). Ilepsoe Hauano mepmoouHamuku
Paboma eaza npu usmenenuu obvema. Knaccuueckas meopusi mennoemxocmu 2asa. Ilpumenenue nepeozo
Hauana mepMOOUHAMUKU K u3onpoyeccam. Aouabamuueckuti npoyecc. Paboma, cosepwaemasn 2azom 6
uzonpoyeccax. Kpyzoeou npoyecc (yuxn). Obpamumvie u neobpamumwvie npoyeccol. lIpunyun Oeticmeus
mennogol u xon00unvHou mawunvl. Luxkn Kapno u eco KIIJ] ons udeanvnoco eaza. Dnmponus, ee
cmamucmuyeckoe MmoaKOo8aHUe U C6A3b ¢  MepMOOUHAMUYECKOU  8eposimHocmblo. Bmopoe  nauano
mepmoounamuxu. Aepecamuvie cocmosinus eewjecmea. Ypasnenue Bam-oep-Baanvca. Teepovie mena.
Mono u nonukpucmannvl. Ilonamue o ¢hazosvix nepexodax nepeozo u émopoeo pooda. Ilepedaua menna:
Menionpo8OOHOCHb, KOHBEKYUSL, U3TYUeHUe.

4 Inekmpo-cmamuka Inexmpuueckoe none 6 eaxyyme. 3axkon Kynoma. Hanpsorcennocmo
noas moueuno2o sapaoa. I paguueckoe uzodpasicenue snexkmpocmamudeckux noneu. Cynepnosuyus noeil.
Paboma cun snexmpocmamuuecxkoeo nons. [lomenyuanvruas suepaus 3apaoa  31eKmpocmamuieckom noJe.
Ilomenyuan. Pasznocmv nomenyuanos. CeéA3b  pasHoCmu NOMEHYUANO8 C HANPANCEHHOCMbBIO NOJA.
Oxeunomenyuanvhvie nogepxnocmu. l[lomoxk eexmopa HanpscenHHOCcmMU d1ekmpuyeckozo nons. Teopema
laycca u ee npumenenue 0ns pacuema s1ekmpuyeckux noneu. lIIpoeoonuxu 6 snekmpuieckom noie.
Venosua pasnosecus 3apsoos ma npoeoomuxe. Hanpsoicennocmv nonsi y nogepxnHocmu npo-600HUKA.
Onexmpoemxocms nposoonuka. Edunuyvl snexkmpoemxocmu. Konoencamop. Coeounenue KoHOeHcamopos.
Duepeus 3apsdceHH020 KoHOencamopa. DHepausi 21eKmpuyecko2o nois. JJudieKmpuxku 6 21eKmpuyeckom
none. Mexanuzm noaspuzayuu ousiekmpukos. Ilonapuzyemocms, 60CHpUUMUUBOCIb U OUIIEKIMPUYECKASL
npoHuyaemocms Oudiekmpuxa. Bexmop noaapuzayuu oudsnekmpuxos. [Jusiexmpuku 6 31eKmpuieckom
none. Onekmpuueckoe noie 8 oudniekmpuxe. Bexmop snexmpuueckoco cmewenus. Teopema [aycca ona
gexmopa nekmpuiecko2o cmewerus. CecHemod1eKmpuxu.

5 Ilocmoannwtit 3neKkmpuyecKuii mok Vcnosus cywecmeosanus nocmosinnoco moka.
Cuna moka, niomnocms moxka. JIneKmpoosuxcywas cuia ucmounuxka moka. 3axorn Oma. Conpomuénenue
npo6oonukos. 3axon Oma 6 ougpgepenyuanvroi popme. Paboma u mMowHocms 21eKmMpU4ecKo2o moxa.
3axon [coyna-Jlenya 6 unmeepanvhoi u ouggepenyuanvroi gopme. Pazeemenennvie yenu. llpasuna
Kupxeogha. Knaccuuweckas meopust 31eKmponposoOHOCmuU  Memannios. Bvlieod ochosHbix 3axoH06
NEKMPUYECKO20 MOKA 8 KIACCUHEeCKOU Meopuu  31eKmponpogooHocmu memannos. Hedocmamku
Ka1accuieckou meopuu 3nekmponpogoonocmu. Toxu 6 eazax. Paboma evixooa snexkmponos. Omuccuonnvle
sa6nenus u ux npumenenue. Monusayus 2azos. Hecamocmosmenvuwiii eazoswiii paspso. Camocmosmenvhbiil
2a308vulil paspsio u eco munvl. [lnazma u ee ceoticmea

6 dnekmpo-maznemusm Mazenumnoe none, e2o0 HANPANCEHHOCMb U BEKMOP MACHUMHOU
unoykyuu. I paguueckoe uzobpascenue maenumuvlx  noneu.  3axon buo-Casapa-Jlannaca u e2o
npumenenue Oisl pacyema MASHUMHBIX NOJel: KpPY208020 MOKA, NPAMO20 MOKdA, MASHUMHO20 NOJA
conenouoa. Bsaumooeticmeue 08yx npoooHuxo8 ¢ moxom. Eounuyvl usmepenuss 21eKmpoMAaSHUMHbLIX
genuyun. Maenumnoiii Mmomenm moka. Maznumnoe none osuscywezocsa 3apsaoa. Onvimuvl Diixeneanvoa u
Hogge. Jleticmsue macnumnozo nons Ha osudxcywuecs 3apsaovi. Cuna Jlopenya. /lsusicenue 3apsiceHHbIX
yacmuy 6 MAcHUMHOM noje. Yckopumenu 3apancenHvlx uacmuy. Buxpesoiu xapaxkmep MmacHumHoz20 noJs.
Luprynayus eexmopa HaAnpsAdCcenHOCmu MA2HUMHO20 NOJIA. 3aKoH noaHo2o moka. Llupkynayus eexmopa
maznummou unoykyuu. Maenummnwiii nomok. Paboma nepemewjenus Konmypa ¢ mokomM 8 MASHUMHOM HOJle.
Henenue snekmpomacHumuol uHOyKkyuu. Aenenue camounoykyuu u esaumounoykyuu. Tpancgopmamopei.
Ounepeus macnumnozo noas. Maenummusie ceoticmea eewecmea. Macnumnvie Momenmol amomos. Bekmop
Hamazhuuusanus.  Bexmop macnummuoti unoykyuu 6  eewjecmee. MacHumuas — 80CNPUUMYUBOCHD,
MAa2HUmMHas npoxHuyaemocms cpeowl. Ilpupooa oua- u napamacnemuzma. eppomazHemuKu u ux c8oUCmada.
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Ilpupooa ¢eppomacnemuszma. Ilepemennviti mok. 3axkon Oma 0ns nepemenno2o moxa. (OcHoeHbie
nonooicenusi meopuu Maxkceenna. Ypasnenus Makceenna. Tox cmeweHus. IneKkmpomacHUmMHvle 80JIHbL, UX
noJyyeHue, IHepeus dINeKmpomMacHumHo2o noas. Lllkana 2nekmpomacHumHuIx 80.IH.

7 Bonnoeas onmuxka Hnmepgepenyus céema. Koecepenmunocmov 601H,  paznocms a3,
onmuyeckas pazHocms xo0d. Ycnoeus uHmepgepenyuoHHvlX MaKcumymos u muHumymos. Lllenu FOwea,
ousepkana u ounpusma @Ppenens. Humepgepenyus ¢ momkux niewxax. Ilpumenenue unmepghepenyuu.
JHugppaxyus ceema. Ilpunyun [oveenca. Ilpunyun [oveenca-@penens, Hugppaxkyus DPpenens Ha
omgepcmuu. Memoo 30u @penens. [quppaxyuonnas pewemka. Jugpaxyus @Ppayneogepa Ha
ougppaxyuonnou pewemxe. Ilocmoannas pewemku, y2n08as OUCHEPCUsl U pA3peEaowas CcnocoOHOCHb
pewemxu. Ilonamue o eonoepaghuu. Ilonapuzayus ceema. Ecmecmeennviii u noasipuzo8anHuli ceem.
Henenue 06otinoeo nyuenpenomaenus. Ilonapuszamopwl. 3axon Manoca. Ilonapuszayus ceema npu
ompadicenuu. 3axon bprocmepa.

8 Keanmoesasn onmuxa Keanmosass npupooa usnyyenus. Tennoeoe usyyenue u e2o
Xapakmepucmuxku. 3aKOH U3IYYeHUs aOCONOMHO YepHo2o mend. Yiempaguonremosas kamacmpoga.
Domosnekmpuueckuti d¢pghexm. Buovl pomosppexma. Domornemenmui. Macca u umnynvc gpomona.
Haenenue ceema.

9 Amomnan puzuxka Mooeru amoma Tomcona u Pesepgpopoa. Onwim Pezepghopoa no
pacceusanuio anvgha yacmuy. Jlunetivameiii cnekmp amoma 6o0opoda. Oboowennas opmyna banvmepa.
Ilocmynamovt bopa. Memoo keanmoeganus opoum no bopy. Onwvim @pauka u [epya. Cnekmp amoma
800opooda no bopy. Keanmosvie yucia u ux ousuieckuii cmuici.

10 Dnemenmol Keanmogou mexanuxku KopnyckyiapHo-601HOB80U 0yanu3m c80UCme 6eujecmsa.
Teopusa Jlyu-oe-bpoiina. Juppaxyua s1exkmponos. Coomuowenue HeonpeoenenHocmeu [ etizenbepea.
Bonnosas ¢ynxkyua u ee cmamucmuyeckuti cmuvica. Obwee ypasuenue Illlpeouncepa. Ypasnenue
Llpeduneepa ona cmayuonapHvlx cocmosnutl. /leudcenue co0b600HoU yacmuysvl. Yacmuya ¢ 00HOMEpPHOU
npAMoy2onbHot  "nomenyuanvrou ame" ¢ b6eckoHeyHo evicokumu "cmenxamu”.  Amom 6odopooa 8
keéanmogotl mexanuxe. Cnexmp 6o0opooa. Cnun snekmporna. Cnunogoe keanmogoe uucno. Ipunyun Ilaynu.
Pacnpeoenenue sanexkmponos 6 amome no cocmosanuam. Tabauya snemenmos /. U. Menoeneesa.

11 Dnemenmut huszuku meepoozo mena Ilouamue o 30HHOU meopuu NPOBOOUMOCIU
meepovix men. JleneHue meepovix men Ha Memaiibl, NOAYNPOSOOHUKU U OUINEKMPUKU C NOZUYUU 30HHOL
meopuu. Cobcmeennas u NPUMECHAsi NPOBOOUMOCIb NOYNPOBOOHUKOG. Temnepamyphas 3a8UcUMOCmy
npoeoouUMocmu noIYynpo8ooHukos. Konmakm osyx memannos no 3ounou meopuu. Tepmosnekmpuieckue
sA6NeHUs U UX npumenerue (serenus 3eedeka, Ilenvmove, Tomcona). Konmaxm 21eKmpoHHO2O U ObIPOUHOZO
NOIYNPOBOOHUKO8 (p-n-nepexod). Ilonynposoonuxosvie evinpamumeny. OcobeHHOCMb B01bMAMNEPHBIX
Xapakxmepucmux  NOJYNPOBOOHUKOBLIX  O0u0008. Ilpunyun pabomuvl  NOAYNPOBOOHUKOBO2O — MPUOOA.
Bvicokomemnepamypnas ceepxnposooumocms.  Pasmep, cocmas u 3apso amomnoeo siopa. Maccogoe u
3aps0osoe uucno. /leghekm maccol u dnepeusi ceazu a0pa. Cnun 10pa u e2o MacHumuwlil Mmomernm. AoepHvie
cunvl. Mooenu sdpa. lenenue soep. AHoepmuvie peaxyuu. HAoepnas peaxyus Oenenus. floepnas peaxyus
cunmesa. Paouoaxmusnocmeo.

4.3 JIaGopatopHbIe padoThI

No JIP Ne HaumenoBanme nabopaTtopHbix paboT Ko-s0
paszziena 4acoB
1 2 3 4
100 1 BBonas mabopartopHas padora 2
103 1 BpaiieHue TBep1oro Tena BOKpYr HENOABH)KHOM OCH. 1
110 1 W3ydyenne abCOTIOTHO YIIPYTroro 1 abCOFOTHO HEYITPYTOro YIapoB 2
111 1 N3mepenne MOMEHTa MHEPLIMU TBEPIBIX TNl METOJOM KPYTHUIIbHBIX 1
KoJIeOaHUH.
108 1 PaboTa quiccumaTuBHBIX CUIT 1




No JIP Ne HaumenoBanne nabopatopHbIXx padboT Kor-s0
paszzuena 4acoB
109 1 Hccnenosanue OBmKeHud MasTHUKA MakcBeinia 2
112 2 MasiTHuKY (MaTeMaTu4ecKuil 1 (pu3naecKii) 1
116 2 Crno)keHre rapMOHUYECKUX KOJICOaHUH. 1
113 2 M3yuenne 3aTyxarommx KojaeOaHui 1
119 3 Omnpenenenue otHomeHuss Cp/Cv TEIIOEMKOCTEH ra30B METOJA0OM 1
a11abaTUYECKOTr0 PACIIUPEHHUS
121 3 Omnpenenenne KodhhuiueHTa Bsi3koct merogoM CTokca. 1
200 5 Bronnas nmaboparopnas pabota 2
204 4 M3mepeHne eMKOCTH KOHAEHCATOPOB. 1
201 5 N3yuenue pa3BeTBICHHBIX JICKTPUUCCKHUX LICTICH. 1
202 9) W3mepenne conpoTuBICHUSI METOIOM MOCTa Y UTCTOHA. 1
210 6 N3yuenne B3auMOCHCTBUS AICKTPUICCKUX TOKOB. 1
222 6 N3yuenne caMOMHIYKITUU U B3aUMOWHTYKIIHH. 2
304 7 Omnpenenenne BOIHBI CBETOBOW BOJIHBI C IIOMOUIBIO TU(DPAKITMOHHOMN 1
PEIIETKH.
310 7 W3yuenne naTepdepeHInm CBeTa. 1
308 7 [TpoBepka 3akona Maitoca. 1
Uroro: 24
4.4 llpakTHyeckue 3aHATHA (CEMUHAPDI)
No 3ansTus Ne Tema Koxr-s0
paszgena 4acoB
1 2 3 4
1 1 KuHemaTrka nmocTynaTelbHOTO U BPaIIaTeIbHOTO JBYKCHUS 2
2 1 KoHcepBaTHBHBIE U AUCCUTIATUBHBIEC CHITBL. 3aKOHBI COXPAaHEHHS 2
UMITYJIbCA M MEXAHUYECKON SHEPruu
3 1 Heunepuuaneuelie cuctemsl orcyera. CHUIbl HHEPLHMH 1
4 2 CrnoxeHne rapMOHMYECKUX KoeOaHun 2
) 3 TepMoanHaMHUUYeCcKue COCTOSIHUS U Ipoliecchl. Tpu 3akoHa 2
TEPMOJIMHAMUKHI
6 3 DHTPOIHUS U €€ H3MCHEHHE 2
7 3 KpyroBeie TepMoinHaMudecKie NUKIBL. TerioBsie ManTimHbl 2
8 4 Teopema ["aycca u ee mpuMeHeHuUe I pacyeTa JIEeKTPUYECKUX 2
oJIeH
9 5 3akoH Oma. PasBetBiiennsle nenu. [Ipasuia Kupxroda 2
10 6 Pacuer MarHUTHBIX MOJIEH ANEKTPUUECKUX TOKOB 2
11 6 SIBneHne ANeKTPOMArHUTHOM MHIAYKIIUU 1
12 6 3akon OMa I IEPEeMEHHOTO TOKa 2
13 7 YpaBHeHne MakcBesuia U 2JIeKTPOMarHuTHbIE BOJIHbI 1
14 7 SIBnenue unTepdepeHun U AuQpaKuy BOJIH 2
16 8 SAsnenne horodrdhdexra 1
17 9 CHeKTpbl U3J1y4€HHUs U TOTJIONIEHHS aTOMOB 3
18 10 Ypasuenue lllpenunrepa 1
19 11 [ToynpoBOIHUKH, TOJYTIPOBOAHUKOBBIE TIPUOOPHI 2
Hroro: 32




5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

1. ®usuka: Mexanuka. MexaHndeckne KoieOaHWs W BONMHBL MonekymsapHas ¢usuka. TepMoarnHaMHUKa:
Yuebnoe mocobue / C.1. Kysnenos. - 4-e m3a., ucnp. u gon. - M.: Byzoscknii yuebnnk: HUL[ UHOPA-M, 2014. -
248 c.. 60x90 1/16. (m) ISBN 978-5-9558-0317-3. - Pexum JIOCTYTIA: -
http://znanium.com/bookread2.php?book=412940

2. ®usuka. OCHOBHI 3JIEKTPOINHAMUKH. DJIEKTPOMArHUTHBIE KoneOaHus U BOIHBL: YueOHoe mocodue / C.U.
Kysnernos. - 4-e uzn., ucnp. u pom. - M.: By3osckuit yueornk: HUL] MHOPA-M, 2015. - 231 c.: 60x90 1/16. (mrepe-
riet) ISBN 978-5-9558-0332-6. --Pexxum noctymna: - http://znanium.com/bookread2.php?book=424601

3. ®usuka. BonHoBas ontmka. KBaHTOBas mpupojsia M3IMydeHHA. DIEMEHTHl aTOMHOW W SAEPHON (U3UKH:
VYue6. noc. / C.U.Kyznenos, A.M.Jlunep - 3-e uzn., nepepad. u joi. - M.: By3os. yue6.: HUI] UHDPA-M, 2015 - 212
c.: 60x90 1/16.(m) ISBN 978-5-9558-0350-0. - Pesxum poctyma: - http://znanium.com/bookread2.php?book=438135

5.2 lonmosiHuTEIbHAS JIUTEPATYPaA

Jleryrta, C. H. BBenenue B pusuxy [Texcr] : yue6. mocodue / C. H. Jleryra, A. A. Yakax; M-Bo oOpa3oBa-
Hus ¥ Hayku Poc. denepanuy, ['oc. 00pa3oBaTt. yupexkieHue BbICIL Tpod. oopa3zoanus "OpeHOypr. roc. yH-T". -
OpenOypr : UTIKT'OY OI'Y, 2011. - 501 c. - bubnmorp.: c. 438-439. - ISBN 978-5-4418-0002-0.

JleryTta, C. H. BBenenue B pusuky [InexTpoHHBIH pecypc] : yuebd. mocodue / C. H. Jleryra, A. A. Uakak; M-
BO oOpaszoBanus u Hayku Poc. @enepaunu, Oenep. roc. Or0pkeT. 00pa3oBar. yupexkIeHHE BBICII. MPod). 00pa3oBaHUs
"OpenOypr. roc. yH-T". - DiekTpoH. TekcTtoBbie aaH. (1 daiin: Kb). - Opendypr : OI'Y, 2011. -Adobe Acrobat Reader
5.0

Caseavbes, U. B. Kypc o6meii ¢pusuxu [Tekcr] : yaebnoe nocodue / U. B. Casenbes . - 5-¢ uzf., ucmp. -
Cankrt-IlerepOypr : Jlans, 2011. - (JIyumue kinaccuueckue yueOnukw).. - ISBN 978-5-8114-1206-8. - T.

1: MexaHnuka. -, 2011. - 352 c. : . - [Ipeam. yka3s.: c. 334-336. - ISBN 978-5-8114-1207-5.

Cageasnes, U. B. Kypc oomeii ¢pusuku [Tekct] : yueOnoe mocobue / U. B. Casenses . - 5-¢ u3., uctp. -
Cankrt-IletepOypr : Jlans, 2011. - (JIyummue kinaccuueckue yueOnukw).. - ISBN 978-5-8114-1206-8. - T.

2 : DiekTpu4ecTBO U Maruetusm. - , 2011. - 343 c. : wi. - [Tpun.: c. 327-339. - [Ipeam. yka3s.: c. 340-342. - ISBN
978-5-8114-1208-2.

Cageabes, U. B. Kypc o6meii ¢pusuxu [Tekcr] : yaebnoe nocodue / M. B. Casenbes . - 5-e uzf., ucmp. -
Cankr-IlerepOypr : Jlanb, 2011. - (JIyumue knaccuyeckue ydeOHuKH).. - ISBN 978-5-8114-1206-8. - T.

3 MoaekynsapHasa ¢puznka u TepmoanHamuka. - , 2011. - 209 c. : un. - [pun.: c. 201-206. - [Ipeam. ykas.: c. 207-
208. - ISBN 978-5-8414-1209-9.

Jleryra, C. Kypc ¢pusznkm: ontuka [DJeKTpOHHBIH pecypc] : yueOHOe oco0ue JUTsl CTYIEHTOB HHXEHEPHO-
TeXHH4eckux HampasiaeHuid noarorosku / C. Jleryra, A. Hakak ; MunuctepctBo oOpa3oBaHus U Hayku Poccuiickoit
denepanyn, OenepanbHOE TOCYyJapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIETo MpodeccroHab-
Horo oOpazoBanust «OpeHOYprcKkuii TocyIapcTBEHHBIH yHUBepcuTe™, Ousndeckuii GaxynpreT. - Opendypr : OI'Y,
2014. — Pexxum noctyna: http://biblioclub.ru/index.php?page=book_view&book_id=259245.

Boabkenmreiin B.C. Coopauk 3amay no odmemy kypey ¢usuku. CI16.: Cren. nut., 2002. 327 c.

Hetaad, A.A. Kypc dusuxu / A.A. [letnad, b.M. SBopckuii.—M.: Beicmas mkomna, 2000.—718 c., 2005.

Hponos U.E. Ocuornble 3akoubl Gu3uku B 5 T. T. 1, T. 2, 1. 3./ UL.E. HUponos.—M.: Jlaboparopust ba3oBbix
3nanuil. Puzuko-matemaruueckas aureparypa.-2001.

Cagenbes U.B. CoopHuk BonpocoB u 3aga4 no oouieit ¢pusuxke. / U.B. CaBenbeB.—M.: Jlanp.-2005. — 288 c.
Tpogumosa, T.U. Kypc ¢puzuku / T.U. Tpodumosa.—M.: Beicmas mikona, 2004.—544 c., 2005, 2006, 2007.

Tpodumona, T.U. CoopHuK 33124 10 Kypey pusuku ¢ pemerusmu / T.. Tpodumosa, 3.I'. [TaBnoa.—M.:
Bricmras mkoma, 2003.—591 c. http://artlib.osu.ru/web/books/content_all/424.pdf

Yakak, A.A. Kypc ¢puzuku. Monekymnsapnas ¢pusuka / A.A. Yakak.—OpenOypr: T'OY OI'Y, 2009.-377 c.
Onexrpounsiit katanor OI'Y. — Pexum goctyma http://artlib.osu.ru/web/books/metod _all/2743 20110926.pdf

Yakak, A.A. Kypc ¢puzuku. DnexrpuuectBo u marHetusM / A.A. Hakak.—OpenOypr: OV OI'Y, 2006,-317 c.
Onexkrpounsiii katanor OI'Y. — Pexum goctyna http://artlib.osu.ru/web/books/metod _all/1121 20110805.pdf

5.3 llepuoanueckue u3gaHust

1. Kypnan Texanueckoit puzuku: xypHait. - M.: APCMU.
2. N3Bectus PAH. Cepus ¢pusudeckas: xypHai. - M.: APCMU.


http://znanium.com/bookread2.php?book=412940
http://znanium.com/bookread2.php?book=424601
http://znanium.com/bookread2.php?book=438135
http://biblioclub.ru/index.php?page=book_view&book_id=259245
http://artlib.osu.ru/web/books/content_all/424.pdf
http://artlib.osu.ru/web/books/metod_all/2743_20110926.pdf
http://artlib.osu.ru/web/books/metod_all/1121_20110805.pdf

3. VYenexu pu3nveckux HayK: )KypHal. - M.: AredatcTBo "Pocreuats".
4, N3BecTus Boiciux y4eOHBIX 3aBeneHnil. dusmka: xKypHai. - M.: ArenctBo "Pocnieuars".

5.4 UnTepHeT-pecypcesbl

https://www.coursera.org/ - «Coursera»; «Kypcsl Hal[HOHAILHOM 00pa30BaTEILHOM IIAT(HOPMBI

OTKPBITOTO 00pa30BaHUs. VIHGdopmaums o Tekylmx Kypcax "HaumoHansHo
nnaTopMbl OTKPbITOro o6pasoBaHuns”.

https://openedu.ru/ - «OTkpeiTOE 00pazoBaHuey; «OTKPHITHIC 00pa30BaTEIbHbIE IPOIPAMMBI H KYPCHI
Yp®V.Duszukay;

https://openedu.ru/course/ - «OtkpsiToe o6pazoBanue», Karanor kypcoB, MOOK: «Dusnkay;
https://universarium.org/catalog - «Yuuepcapuym», Kypcbr, MOOK: «Kypcol o ¢puzukey;
https://www.lektorium.tv/mooc - «JIektopuym», MOOK: «Dusuka»

http://mipt.ru/- Calit MockoBCKOTro (PU3NKO-TEXHUIECKOTO HHCTUTYTA (TOCYIapCTBEHHBINA YHUBEPCH-

TET);
http://fepo.i-exam.ru/ - ®enepanbHblil 5k3aMeH B cepe nmpodhecCHoHaTLHOT0 00pa30BaHus;
http://i-exam.ru/node/- Eaunblii mopTajl MHTEPHET TECTUPOBaHKS B chepe 0Opa3oBaHus;

5.5 TlporpammHoe obGecneuyeHue, npodeccuoHaIbHble 0a3bl JAHHBIX M HHGOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX HH()OPMAIIMOHHBIX TEXHOJIOT Uil

1. Onepaunonnast cucrema Windows (B pamkax nunensuonHoro cornamenuss OVS-ES obecnieuen
BeCh KoMIbloTepHBIN napk OI'Y).

2. Tlaker wnacrompHbIX mpuiaoxenuit Microsoft Office (Word, Excel, PowerPoint) (B pamkax
nuneHsnonHoro cornamenus OVS-ES oGecreuen Bech kommbroTepHbld mapk OI'Y) s moaroToBKH
TEKCTOBBIX JOKYMEHTOB, 00pa0OOTKH IKCIIEPUMCHTAIBHBIX PE3YJIbTATOB M IEMOHCTPAINH ITPE3CHTAIHH.

3. American Institute of Physics [OnexktponHsiii pecypc] : pedepatuBHas 0a3za HaHHBIX /
Awmepukanckuit uacTHTYT pusuku (AIP), AIP Publishing. — Pexxum nocryma : https://www.scitation.org/ , B
nokanbHO cetn OI'Y.

4. American Chemical Society [OnexkTpoHHbIi pecypc] : 6a3a naHHbIX. — Pexum nocryma
https://www.acs.org/content/acs/en.html , B nokansnoii cetn OI'Y.

6 MaTepuajibHO-TeXHHYECKOe ol0ecnedeHne JUCHUNINHBI

VY4eOHble ayIuTOpUU JJIsl MPOBENEHUS 3aHATUI JEKIMOHHOIO THUIA, CEMHUHAPCKOrO THIIA, IS
IIPOBEJEHUS TPYINIIOBBIX W HWHAMBHUIYAIBHBIX KOHCYJbTAIMi, TEKYIIEr0 KOHTPOJS M INPOMEXKYTOYHOU
aTTecTaluu.

AyIUTOpUM OCHAILEHBI KOMIUIEKTAMHU YYEHHUECKOW MeOenu, TEXHUYECKUMH CPeACTBaMU 00yueHUs,
CIIy>KalllUMU JJIsl IpeCTaBlIeHNs yueOHOU nH(popMaluu O0JIbIION ayAUTOPHH.

Jns  mpoBeaeHuss 1a0OpaTOPHBIX 3aHATHH  HMCMONB3yIOTca  Jabopatopuu: «MeXaHUKH H
MOJIEKYJISIpHON u3ukny, aya.1401; «OnekTpudecTBa, MarHeTu3Ma M ONTUKWY, aya. 1305a,0; «ATOMHOM,
aaepHoi puzukmny», ayn. 1301.

[Tomemenue A caMOCTOSITENBHON PabOTHl OOy4arOUIMXCS OCHAIlEHbl KOMITbIOTEPHON TEXHUKOM,
nojkiatoueHHo Kk cetu "HMHTepHer", M obecredeHneM J0CTyna B BIEKTPOHHYIO WH(POPMaIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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