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Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma mepecMoTpeHa, 00CyX/IeHa 1 0OTo0peHa s
ucronaenus B 2022-2023 yueOHOM roay Ha 3aceIaHuy Kadeapsl
OO0u1eli U YKCIEPUMEHTATbHOI (PU3UKH

[Iporokon oT 20221, N

3aB. xadeapoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CyKIeHa 1 0o0peHa IS
ucnonderus B 2023-2024 yuebHoM roay Ha 3aceqaHuu Kadheapsl
OO01ueli M IKCIIePUMEHTAIbLHOI GU3HKH

[Iporokon oT 2023 1. No

3aB. kadeapoii

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamMma nepecMoTpeHa, 00CyxKaeHa 1 0OT0OpeHa AT
ucroaaenus B 2024-2025 yueOHOM roay Ha 3aceIaHuy Kadeapsl
OO0u1eli U IKCIEPUMEHTATbHOI (PU3UKH

ITIpotoxom or 2024r. Ne

3aB. xadeapoit

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Paboyas mporpaMMa mepecMoTpeHa, 00CykIeHa U 0T00peHa JIIst
ucnosHeHus B 2025-2026 yueOHOM rojay Ha 3aceqaHuu Kadheapbl

OO01ueli M IKCNIePUMEHTaIbLHOI GU3HKH

[Iporokon oT 2025 1. Ne

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Llenpb u3ydyeHus: TUCLHUILUTHHBI — CHOPMHUPOBATh Y CTYACHTOB CHCTEMY KOMIICTEHIMH, CBSI3aHHBIX C IOHUMaHUEeM
(byHIaMEHTAIBHBIX 3aKOHOB U OOIIMX 3aKOHOMEPHOCTEH Pa3BUTHSI HHHOBALMOHHBIX TEXHOJIOTHII B IPOMBILIICHHOM
IPOM3BOICTBE, CBSA3H, TPAHCIIOPTE, COLMAIBHOMN U KyIbTYPHOU chepe 1 IPYruX OTpacisix pealbHOW IKOHOMHUKH JUIs
MOCJISYIOLIEro IPUMEHEHHS TTOMYYeHHBIX 3HAHUH 1 HABBIKOB IIPH OCBOCHHUHU 0a30BBIX M BAPUATUBHBIX AUCIHILIUH
00pa3oBaTeNbHOM MPOTrPaMMBL.

1.2

3agaun OCBOCHMS y4eOHOH MUCIUIUIMHBL: H3ydeHHe 0a30BIX MMOHATHI M OOIINX CBEJCHUH B CICAYIONINX 00IacTaX:
MOHATHE MaTE€PUH, €CTECTBO3HAHUS; MOHATHE O COCTOSIHUHU B CHCTEME; HbIOTOHOBCKAsl KOHIETIIHSI aDCOMIOTHOTO
IIPOCTPAHCTBA M BPEMEHH; 3aKOHBI JIBH)KCHUS; ()OPMBI ABMKEHHSI MATEPHH M UX CBOWCTBA; KOHLEIILINS HEOOPaTUMOCTH U
TEepPMOAWHAMUKY; (PM3HUKa ITOJIeH; 3IeKTpOMarHeTn3M; (Gpr3nka KosiebaTebHBIX M BOJHOBBIX ITPOIIECCOB; OHITHE
MHKPOMHPA ¥ OCHOBHBIE KOHIIEIIIUHI HEKITaCCHIECKOT0 €CTECTBO3HAHUS, (POPMUPOBAHHE Y CTYJCHTOB IIPEACTABICHHS O
HaIpaBJIEHUAX Pa3BUTHs HHHOBALIMOHHBIX TEXHOJIOTHI B COBPEMEHHOM IIPOU3BOJCTBE.

2. MECTO JUCIHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI

Huxkn (pa3pen) OIT: |

2.1

TpeboBaHus K npeIBapUTe/IbHOM MOATOTOBKE 00y4al0Ierocs:

2.1.1

W3y4enne AUCIUIUIHHEI 6a3UpyeTcs Ha 3HAHWSIX M HaBBIKAX B 00JaCTH (DM3UKU Ha yPOBHE CPETHETr0 00IIero o0pa3oBaHms

2.2

JAucuuniauabl (MOIYJIH) U PAKTHKH, AJI51 KOTOPbIX OCBOEHHE TAHHOW AUCHHUIIMHBI (MOAYJIs1) HEOOXOTUMO KaK
npeanecTByomee:

2.2.1

OCHOBEI MaTCpHUATIOBECACHU A

222

TexHomorus MAaIIuHOCTPOCHU

223

MarmuHbl 1 000pyJOBaHHE MPOMBIIIICHHBIX MPEANPUATHN

224

INoaroroBka K mpoueaype 3aIlUThl U MPOLEAYPa 3aMIUTHI BBITYCKHOH KBaTH(UKAIIMOHHON pabOThI

3. KOMIIETEHIINHX OBYYAIOIIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUIIJINHBI

(MOIYJIST)

IIK-3: Cnocoden OCYHIECTBJIATH TAKTUYECKOE YIIPABJCHHUE ITPOLECCAMH OPraHU3aliuy MPou3BOACTBA U ceTeil MMOoCTaBOK,

ONEPATHBHOTO ILIAHUPOBAHUS MPON3BOICTBEHHOI IeSITETLHOCTH HA YPOBHE CTPYKTYPHOTO MOIPa3AesIeHUsI
NMPOMBILLIEHHOIT opranu3annu (0Taesa, mexa)

IIK-3.2. Oprann3oBbIBaeT HA TAKTHYECKOM rOpU30HTe 3¢ (PeKTHBHOE YIPaBJIeHHe I MOHUTOPHUHT MPON3BOICTBEHHBIX
NPOLECCOoB

3HaTh

6a30BbIe MOHATHS U COAEPKAHNE ECTECTBCHHOHAYYHBIX TEOPUil M KOHIICTIIIIH

YMmeThb

MPUMCEHATh €CTCCTBECHHOHAYYHBIC 3HaHUS JJI ONIMCAaHHA IIPONU3BOACTBCHHBIX ITPOLIECCOB

Baanernb

HaBBIKAMU OPraHU3alUU U IPOBEICHUS SKIIEPUMEHTAIBHOIO UCCIIENOBAHUS
HaBbIKAMH MOJIETHPOBAHUS (HH3UIECKUX HMPOLECCOB

B pe3ysbTare ocBOeHHS JUCHHUILINHBI (MOAYJIs) 00y4aIOUIUIACH JO/KEH

3.1|3unars:
3.1.1| 6a30Bble MOHATHUS U COAEPIKAHHE ECTECTBEHHOHAYYHbIX TEOPUI U KOHLIETIIHI

3.2| Ymersb:
3.2.1 MIPUMEHATH €CTCCTBCHHOHAYYHBIC 3HAHUA JIA ONMCAaHUA MTPONU3BOJACTBEHHBIX ITPOIIECCOB

3.3| Baagers:
3.3.1 | HaBbIKaMU OpraHU3aLUH U IPOBEICHUS SKIEPUMEHTAIBLHOIO UCCIIEI0BaHUS
3.3.2 | HaBBIKAMH MOAEIUPOBAHUS (PU3UIECKUX IPOIECCOB

4. CTPYKTYPA U COAJEPKAHUE JUCIUIIIMHBI (MO YJIS)
Kon HaumenoBanmue pa3neiioB u Tem /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATUSA KVDC I KOHTPOJIA

Pazgen 1. O0mue cBeieHHs 0 MaTepuH,
€CTeCTBO3HAHMM W HANPABJIEHHSIX PA3BHTHS
HHHOBAIIMOHHBIX TexHoJoruii. [lonsiTne o
cocTosiHnnM B cucreMe. HeloToHOBCKast
KOHLENMIHUS A0COTI0THOIO MPOCTPAHCTBA U
BpeMeHH. 3aKOHbI ABIKeHns1. DopMbI
JOBHKEHHS] MATEPUHU M UX CBOKCTBA.

1.1

Bsenenue /Tema/ 1 0




1.2 EctecTBO3HanME 1 00IIIECTBO3HAHHUE. JI1.1J11.2 3auer
B3auMocBsI3b U €TMHCTBO B Pa3BUTHH HAYKH. JI1.3
Hayunsliit MeTon no3sHanus. @yHnaMeHTaIbHbIE 0109233
3aKOHOMEPHOCTH COBPEMEHHOTO €CTECTBO3HAHHUS
KaK TEOpEeTUUECKUH (PyHAaMEHT HOBBIX
HAyKOEMKHX TexHosioruil. Kpurepuu HayyHoro
3HaHus. CTpykTypa HayyHoro 3HaHus. HayuHas
KapTuHa Mupa. Ponb pusnku B COUATbEHOM H
9KOHOMHUYECKOM pa3BUTUH obmiecTBa. OLECHKH
Hay4YHBIX YCIIEXOB U JocTrxkeHui. CoBpeMeHHast
HAyYHO-TEXHUIECKAsl PEBOJIIOLUS: TIOCTYKEHHS U
npobaemsl. [lonsiTie «mpoctpancTBoy. [lonsarue
«BpeMs1» B CBOEM pa3BUTHU. CTPYKTYpHbIE YPOBHU
opraHu3amu Matepuu. /JIex/
1.3 W3yuenne KOHCIEKTA JIEKIUH U yueOHOH JI1.1 J11.2 3auer
murepatypsl /Cp/ JI1.3
2102233
1.4 Kunemaruka /Tema/
1.5 IToHsITHE O COCTOSIHUM CUCTEMBI B KJIACCHYECKON JIT.1J11.2 3auer
Mexanuke. Cucrema orcuera. [Tonsarus JI1.3
MaTepHUaJbHON TOYKH, TPACKTOPUU JIBHIKCHHUS, 213233
TIepEMEIIeHNs, Ty TH, CKOPOCTH B YCKOPEHUS JIIISt
MaTepHabHON TOUKH U TOCTYHATENbHOTO
JBIDKEHHSI CUCTEMbl MaTEepUAlIbHBIX TOYEK.
Kunematrka BpamarenbHOTO JBIKCHUSI.
Bpaiuenue BOKpyr HEIIOJABUXKHON OCU. YTIIOBbIE
CKOPOCTb U yCKopeHHe. CBS3b MKy JTHMHEHHBIMU
1 YTIIOBBIMH CKOPOCTSMH U YCKOpEHUSIMU. /JIex/
1.6 Jlaboparopnas padora /J1a6/ JIL.1J11.2
JI1.3713.2
212233
1.7 N3ydeHne KOHCTIEKTa JIEKIHI U Y4eOHOM JIL.1J11.2 3ayer
nutepatypsl. [ToAroToBKa K JJaO0OpaTOPHBIM JI1.3
pabotam /Cp/ 212233
1.8 OcCHOBHBIE 3aKOHBI KITACCUYECKOH
nuHamukd /Tema/
1.9 IonsaTus cuibl, Maccobl, UMIyiabca. OCHOBHBIE JI1.1 J11.2 3auer
NI0JIO’KEHUS. MeXaHUKH [ amuiiest. 3akoHbI JI1.3
Herorona. Bropoii 3ak0H IUHAMUKY U1 019233
MaTepHabHON TOUYKH U CUCTEMBI MaTEpUAIIbHBIX
TOUEK KaK ypaBHEHHE ABWXKeHus. Macca HHepTHas
U TpaBHTAIMOHHAS. [[pUHIINT SKBUBAJICHTHOCTH.
JuHamuka BpamaTesbHOro aABrxkeHus. [Tlonsarus
TBEPOro Tejla, MOMEHTA CHJI, MOMEHTa UMITYJIbCa,
MoMeHTa uHepuu. OCHOBHOM 3aKOH AMHAMUKU
BpAIIaTeIBHOTO JIBIDKEHUS TBepIOro Tena. /JIex/
1.10 Jlaboparophas padora /J1ab/ JIT.1J11.2
JI1.3 J11.4
2102233
1.11 H3ydeHre KOHCTIEKTa JISKIHA U YIeOHOM JI1.1 JI1.2 3auer
nutepatypsl. [loaroToBKa K 1a60paToOpHBIM J1.3
paboram /Cp/ 212233
1.12 3akoHbI coxpaHenus /Tema/




1.13 3aKOHBI COXPaHEHUs], KaK OTPaXKEHHE CHMMETPUH JI1.1J11.2 3ager
rpoiieccoB npeodpazoBanus. [lonstue JI1.3
cumMeTpuu. Acummerpust. IIpuHnune! 0109233
cummeTpuu. PyHIaMeHTaIbHbIE 3aKOHBI
COXpaHeHHs1. 3aKOHBI COXPAHEHHS UMITYJIbCa U
MOMEHTa uMITyiibca. Pabora crbl.
IlorennmansHas 3Heprus. Kuneruueckas sHeprust
MOCTYMAaTENBFHOTO M BPAIIATEIBHOTO JBIKEHUS
TBEPJIOTO Tea (CHCTEMBI MaTEPHAIBHBIX TOYCK).
3akoH coxpaHeHHs >Heprui. CBs3b 3aKOHOB
COXPAHEHHUS CO CBOICTBAMU NIPOCTPAHCTBA U
BpeMeHH. [IpHHIUIT OTHOCUTEIBHOCTH B
KITaccu4eckor MexaHuke. /JIex/
1.14 Jlaboparopnas padora /J1a6/ JIL.1J11.2
JI1.3]13.4
213233
1.15 N3ydeHne KOHCTIEKTa JIEKIHI U y4eOHOM JI.1J11.2 3ayer
nutepatypsl. [ToAroToBKa K JIAO0paTOPHBIM JI1.3
pabotam /Cp/ 212233
1.16 OCHOBBI PENATUBUCTCKON MEXAHUKHI
/Tema/
1.17 OCHOBBI PEISITHBUCTCKOM MEXaHUKH. JIT.1J11.2 3auer
CriennanbHasi TEOpUSI OTHOCUTEIHLHOCTH M €€ POJIb JI1.3
B Hayke. [locTynarel DlHIITEHHA. 012233
IIpeobpazoBanus Jlopenua. [Tonstue
MIPOCTPAaHCTBA-BPEMEHH B CIICHUATBHON TCOPHH
OTHOCHUTEITLHOCTH. PeNsITHBICTCKAS THHAMUKA,
Macca MoKosl, CBSI3b Macchl ¥ dHepruu. O0mast
TEOpPHs] OTHOCUTENBHOCTU. DHIOCOPCKUE BHIBOIBI
13 TEOPUH OTHOCHTENBHOCTH. /JIeK/
1.18 V3zyueHne KOHCIIEKTa JIEKIUH U yaeOHOI JI1.1J11.2 3auer
murepatypst /Cp/ J1.3
313233
Paznen 2. OcHOBBI MOJIEKYJISIPHOI QU3HKH U
TePMOAMHAMHKH
2.1 OcHOBBI MOJIEKyIsipHOW (u3ukm /Tema/
2.2 JIBa croco0a onrcaHus TEPMOIUHAMUYECKIX JI1.1J11.2 3auer
cucreM. CTaTUCTUUECKUHA METOJT MCCIEJOBAHMS. JI1.3
MHuKkpo- 1 MakpoIepeMEHHbBIE B ONIUCAaHUU CHCTEM. 0102233
OCHOBHOE ypaBHEHHE MOJICKYIIIPHO-
KUHETHYIECKOH TCOPHH HIICaTbHBIX I'a30B. 3aKOH
MaxkcBeiia s pacupeesIeHUs] MOJIEKYT
HACATBFHOTO Ta3a IT0 CKOPOCTSIM.
Bapomerpuueckas ¢popmyna. Pacnpenenenue
Bonpumana. TepmoanHaMU4ecKuii METOL
nccnenoBanus. /Jlex/
2.3 Jlaboparopnas padora /J1a6/ JIL.1J11.2
1.3
313233
2.4 W3ydeHre KOHCTIEKTa JISKIHA U y4eOHOM JIT.1J11.2 3auer
nutepatypsl. [loaroToBka K 1a60paTopHBIM JI1.3
paboram /Cp/ 3103233
2.5 OcHoBBI TepMoIuHAMUKH /Tema/
2.6 Kitaccuueckas TepMmoinHaMuKka 1 €€ OCHOBHbBIE JI1.1 J11.2 3auer
3aKOHBI: IIEPBOE HAYaJI0 TEPMOJIUHAMUKH U €TO JI1.3
IIPUMEHEHUE K U30IIPOLeccaM UEanbHOroO rasa, 313233

BTOpOE Havyayio TepMoguHamMuku. [Iporecchl
obOpaTumMble U HeoOpaTuMbIe. [IpuHIHmIT
JIOKaJIbHOTO paBHOBecusi Kpyrosblie npoieccsl.
Iuxn Kapuo u ero KII/I nns uneansHoro rasa.
IIpencrasienne 00 SHTPONTUU. DHTPONHUS U
BEpOATHOCTE. /JIex/




2.7 JlaGoparopnas pabora /J1ab/ 1 JIL.1J11.2
JI1.3
212233
2.8 W3ydeHne KOHCTIeKTa JISKIHA U Y4eOHOM 3 JIT.1J11.2 3auer
mutepatypsl. [IoAr0TOBKA K 1aOOpaTOPHBIM J1.3
pabotam /Cp/ 313233
2.9 DJeMEeHTHl HEPaBHOBECHOM 0
TepMoanHaMuky /Tema/
2.10 CpenHee 4nCiI0 CTOJIKHOBEHUH U CpeHss AJTMHA 0,5 JIT.1J11.2 3auer
CBOOOZHOTO Mpobera MoJieKyl. SIBneHus nepenoca J1.3
B TEPMOJAMHAMUYECKH HEPABHOBECHBIX CUCTEMAX. 213233
Ssnenus quddy3un U ocMoca, TEIIONPOBOTHOCTH
U BHYTpEHHETO TpeHus. /JIex/
2.11 JlaGoparopnas padora /J1ab/ 1 JIT.1J11.2
JI1.3
212233
2.12 H3ydeHrie KOHCTIEKTa JISKIHA U YIeOHOM 3 JIT.1J11.2 3auer
mutepatypsl. [IoAroTOBKA K TaOOpaTOPHBIM J1.3
paboram /Cp/ 212233
2.13 CamoopraHu3aiysi B HEpaBHOBECHBIX 0
cucremax /Tema/
2.14 Cunepreruka. [IpuMeHeHHE CHHEPIETUYECKOTO 0,5 JI1.1 J11.2 3auer
METOo/a K OOBICHEHUIO COIMAILHBIX SBICHUM. JI1.3
PeanbHble Ta3bl, )KUAKOCTU U TBEPAbIE TeNa. 215253
TerutoemxocTh TBepabIX Tel. [loHATHS Da3sl 1
(azoBoro nepexona. McnapeHue, miaBieHne u
Kkpuctainsanus. Pa3oBbie EPEX0Ibl IEPBOTO U
BTOpOrO pona. /Jlex/
2.15 H3ydeHre KOHCTIEKTa JISKIHIA U Y4eOHOM 3 JIT.1J11.2 3auer
murepatypsl /Cp/ JI1.3
212233
Paznen 3. ®usnka noseii. DjeKTpoOMarHeTusm
3.1 OcHoBbI 3nekTpoctaTiku /Tema/ 0
3.2 Hcropus OTKpBITUS 3NIEKTPUUECTBA. 3aKOH 1 JIT.1J11.2 3auer
Kynona. Hanpsi»keHHOCTb 211€KTpUUYECKOT0 MOJIS. JI1.3
IIpunnun cynepnosunuu. [Torok Bekropa 213233
HampsbkeHHocTH. Teopema ["aycca. [loreniman
TI0JISl TOUEUHOTO 3apsi/ia ¥ CUCTEMBI 3apsiIOB.
CBs13p MOTEHIIUATIA U HAIPSDKCHHOCTH.
TIpOBOTHUKH B AIEKTPOCTATUICCKOM TIOJIE.
DNEKTPOEMKOCTh YENUMHEHHOTO IPOBOAHUKA.
B3anMmHas eMKOCTh IBYX IPOBOTHHKOB,
KOH/ICHCATOPBL. DHEPTHs MEKTPOCTATHIECKOTO
oJIs. DIEKTPOCTATUIECKOE MOJIE B AUIIICKTPHKE.
CB0OOTHBIE U CBSI3aHHBIE 3aPS/IbL.
[omnsipr3oBaHHOCTB. JlManIeKTpudecKas
BocpuuMumuBOCTh. Teopema ["aycca s
JUAIEKTPUYECKOH cpeabl. Bekrop anexkrpuueckoro
cmettenus. /Jlex/
33 JlaGoparopHas pabora /J1a6/ 1 JIT.1J11.2
JI1.3
212233
34 N3ydeHne KOHCTIEKTa JIEKIH U Y1eOHOH 3 JIT.1J11.2 3auer
mutepatypsl. [IoAroToBKa K 1a00OpaTOPHBIM JI1.3
pabotam /Cp/ 212233
3.5 OcHoBsl MarHetusMma /Tema/ 0




3.6 MaruuTtHoe nojue B BakyyMme. XapaKTepUCTUKU 1 JI1.1J11.2 3ager
MarHUTHOTO I0JIsI B BAKYyMe: HalPsDKCHHOCTD JI1.3
uHaykuus. [Ipunnun cynepnosunuu. 3akod buo- 0109233
Cagapa-Jlamiaca 1 ero npuMeHEHHE K pacuery
OJIsI IPSIMOT'O MIPOBOTHKUKA C TOKOM. 3aKOH
Awmmnepa. Teopema ["aycca st BEeKTOpa HHIYKIUH.
Teopema o nupkyssauu Bekropa . Cuina Jlopenua.
Cuna AMriepa. MarHUTHOE I0JIe B BEII[ECTBE.
HamaranaenHnocts. Tokn HAMarHUYMBaHUSL.
upkynsamnus BeKTopa HaIpsDKEHHOCTH. Teopema o
LIUPKYJISIAHA BEKTOpa HanpshkeHHocTH. na-, mapa
- 1 peppomaraeTn3M. KprBasi HAMarHU4MBaHUSL.
I'uctepesuc. /Jlex/
3.7 Jlaboparopnas padora /J1a6/ 1 JIL.1J11.2
JI1.3J13.1
213233
3.8 N3ydeHne KOHCTIEKTa JIEKIHI U y4eOHOM 3 JI.1J11.2 3ayer
nutepatypsl. [ToAroToBKa K JIAO0paTOPHBIM JI1.3
pabotam /Cp/ 212233
39 SIBneHue 3NeKTPOMAarHUTHON MHAYKIUH 0
/Tema/
3.10 M. dapapeii: uccie0BaHus IEKTPOMAarHeTH3Ma. 0,5 JI1.1 JI1.2 3auer
IIpaBuno Jlenna. Pabora o nepemerienunto JI1.3
IIPOBOJHMKA M KOHTYpa ¢ TOKOM B MAarHUTHOM 012233
nonie. 3akoH Dapanest 11 dNEKTPOMarHUTHOM
HHIYKIWMU. SIBIeHHE CaMOMHYKIWH.
MNunyxrusaocts. DJ]C camonHyKIMN.
WNHAYKTUBHOCTE COJIEHOUAA. DHEPTHUS KOHTYpa C
TOKOM. DHEprusi MAarHUTHOTO 1oJjIst. [II0THOCTh
SHEPTHU MarHUTHOTO 1oJsl. /JIex/
3.11 Jlaboparophas padora /J1a6/ 1 JIL.1J11.2
J1.3
313233
3.12 N3ydeHne KOHCTIEKTa JIEKIHUIA U y4eOHOM 3 JI1.1 JI1.2 3auer
nutepatypsl. [loAroToBKa K 1a60paTopHBIM JI1.3
pabotam /Cp/ 212233
3.13 OnexrpomarauTHoe mosne /Tema/ 0
3.14 TTonsiTHe «mone». DNEKTPOMArHUTHOE I10JIe 0,5 JIT.1J11.2 3auer
®dapanes-Makcsenna. Ypasaenuss Makcsesia. JI1.3
BuxpeBoe 3mekTprdeckoe moe. 3103233
OnexrpomarauTHOE moie. Tok cMeleHusl.
[IpuHIMT OTHOCUTEIFHOCTH B AJICKTPOIHMHAMUKE.
[ToHATHSA 2MEKTPUIECKOTO TOKA, CHIIBI TOKA.
3aMKHyTas IEeKTpUUIecKas ernb. 3akoH OMa Jis
OJTHOPOJHOTO y4acTKa 1enu. CTOpOHHHE CHITBI.
3axoH OMa 111 HEOTHOPOIHOTO YJacTKa eI .
Ipasuna Kupxrodga. /JIex/
3.15 Jlaboparopnas pabota /J1ab/ 1 JI.1J11.2
JI1.3J13.3
313233
3.16 H3ydeHrie KOHCTIEKTa JISKIHA U YIeOHOM 3 JIT.1J11.2 3auer
autepatypsl. [loaroToBKa K 1a60paTOpHBIM J1.3
pabotam /Cp/ 313233
Pa3znen 4. ®u3nka Ko1edaTeTLHBIX H BOJTHOBBIX
MPOLECCOB
4.1 Mexanmdeckue konebanus /Tema/ 0




4.2 HcTopust co3nanust U pa3BUTHS TEOPHU KOJIeOaHUIH 1 JI1.1J11.2 3ager
u BoJH. KosieOaHus 1 BOJIHBI B TIPUPOJIC M UX JI1.3
ormmucanue. [IpuMeps! koebaTeTbHBIX M BOTHOBBIX 0109233
CHCTEM H UX MAaTEeMaTHYECKUX MOJEIICH:
TapMOHUYECKUI OCHMILIATOP, IPYKUHHBIA U
¢$usnveckuii MasTHUKH. J[uddepeHnnanbsHbie
YPaBHEHHUS W Pe3yIbTaThl UX PEIICHUS I
MPYKHHHOTO U (PU3UYIECKOT0 MaATHUKOB (MaJIble
kosieOanus). CloxKeHue 0JJTMHAKOBO
HaIpaBJIEeHHBIX W B3aNMHO ITePIECHANKYISIPHBIX
KojeOaHuH. YpaBHEHHE 3aTyXal0MuUX KoyeOaHuit.
Koadduuument 3atyxanus. Jlorapudmuueckuii
JEKpeMEeHT 3aTyXaHus. JloOpoTHOCTB.
Brmyxnennsie konebanus. /Jlex/
43 Jlaboparopnas padora /J1ab/ 1 JIL.1J11.2
JI1.3
313233
4.4 H3ydeHre KOHCTIEKTa JISKIHIA U YIeOHOM 3 JIT.1J11.2 3auer
nutepatypsl. [loaroToBka K 1a60paTopHBIM JI1.3
pabotam /Cp/ 212233
4.5 Bonnzbl. DnekrpoMarauTHeie BONHBL /Tema/ 0
4.6 Pacnipoctpanenue BoJIH B ynpyroi cpee. 0,5 JIT.1J11.2 3auer
IIpononbHbIE M ONEPEYHbIE BOIHBL. Y PaBHEHUE J1.3
IJI0CKOH BOJIHBL. O THOMEpPHOE BOJIHOBOE 215253
ypaBHeHHe. CKOpOCTh BOJHEL. J[TMHa BOJIHBL
BomHOBOE "ncno. /JIex/
4.7 Jlaboparopnas padora /J1a6/ 1 JI.1J11.2
JI1.3
313233
4.8 H3ydeHre KOHCTIeKTa JISKIHIA U y4eOHOM 3 JIT.1J11.2 3auer
nutepatypsl. [loaroToBka K 1a60paTopHBIM JI1.3
pabotam /Cp/ 212233
49 Bonnosas Teopust csera /Tema/ 0
4.10 CBs13b 3NIEKTpOMAarHeTu3ma u onTuku. Crexrp 0,5 JIT.1J11.2 3auer
9NIEKTPOMAarHUTHOTO W3TydeHus. HTepdepeHms JI1.3
csera. [Torstue korepertHoctu. OnbiT FOHTa 1o 313233
uHTep(depeHINH ABYX BOJH. J{udpaxiust.
IIpunnun Noiirenca-dpenens. Meron 300
Openens. Audpakuus OpayHrodepa Ha OXHOH
menu. Audpaxuus Opaynrodepa Ha
Iu(PaKIIMOHHON penreTke. YTIIoBas TUCIICPCHS H
pa3pemnIaomnas CrrocOOHOCTh PEIIETKH.
Pentrenosckas ontuka. [lonspuzamnus.
EcTtecTBeHHBIN 1 NOIAPU3OBAHHBIN CBET.
[Monsipu3arust cBeTa Ipu OTPasKeHUH U
MIPEJIOMIICHHH Ha TPaHUIIe IBYyX
JIIICKTPUKOB. /JIex/
4.11 JlaboparopHas pabora /J1a6/ 1 JI1.1JI11.2
JI1.3
313233
4.12 W3ydeHne KOHCTIEKTa JIEKIH U Y1eOHOH 4 JI1.1 JI1.2 3auer
mutepatypsl. [IoAroToBKa K 1a00OpaTOPHBIM JI1.3
pabotam /Cp/ 212233
Paznen 5. MukpoMup u 0CHOBHbIE KOHLIETIMH
HeKJIaccH4ecKkoro ectecTBo3Hanus. Konnenuuu
Pa3BHTHSA COBPEMEHHbBIX TeXHOJIOTHI
5.1 OcHOBBI KBaHTOBO# (husuku /Tema/ 0




5.2 3aposk/eHNe KBAaHTOBBIX MPEICTaBICHUN B 1 JI1.1J11.2 3auer
(usnke. XpOHOJIOTHS CTAHOBJICHHSI KBAHTOBOM JI1.3
teopuu. ['unoreza M. Ilnanka. KBaHTbIL. 0109233
Dotoanexrprueckuii ekt u quckpeTHas
npupoaa ceera. Kanrosas teopus aroma H. bopa.
BeposTHOCTHBIHM Xapakrep IpoLEcCOB B
Mukpomupe. ['umoresa JIyn ne Bpoitns 06
YHHUBEPCAITbHOCTH KOPITYCKYJISIPHO-BOTHOBOTO
nyanusMma. [IpuHnun Heonpenenénnoctu B.
Ieiizenbepra. BonHoBas MexaHnka U ypaBHEHHE
3. lpenunrepa /Jlex/
53 Jlaboparopnas pabora /J1ab/ 1 JI.1J11.2
JI1.3
212233
54 H3ydeHre KOHCTIeKTa JISKIHA U YIeOHOMI 4 JIT.1J11.2 3auer
nmutepatypsl. [IoAroTOBKA K TaOOpaTOPHBIM J1.3
pabotam /Cp/ 313233
5.5 DeMeHTHI KBAaHTOBOW MexaHuKH /Tema/ 0
5.6 3ajiaHne COCTOSIHUSI YaCTHIIBI B KBAHTOBOU 1 JIT.1J11.2 3auer
MeXaHUKe: ICU-QyHKIMS, ee PU3HIECKIH CMBICI. JI1.3J12.1
Hopmuposka. [IpumeHeHre ypaBHEHUS 213233
IpeauHrepa Mis UCCISIOBAHMS CTAIIMOHAPHBIX
COCTOSTHUI MUKPOYACTHII B TOTEHLUAIBHOH sIME.
DBOJTIOLM IPECTABIECHUI O CTPOSHUH aTOMOB.
Omsitel Pesepdopaa, mogens atoma Pesepdoppa.
ATOM BOJIOpOJIa, CTPOCHUE ATOMHOTO S/Ipa.
MHOrosneKkrpoHHslii atoMm, npuHuun Iaymou.
Pacnipeznenenue 3neKTpOHOB B aTOME 110
coctosiHUsIM. CTpOSHHE XUMHUYECKUX DIICMEHTOB.
KBaHTOBO-MEXaHNYECKOE 000CHOBaHNE
Ilepnoauueckoro 3axona /I. 1. Menneneesa.
MoJteKyITbl: XHMUYECKUE CBSI3H, TIOHATHE 00
SHEPreTHYeCKuX ypoBHsX. /JIex/
5.7 Jlabopartopnas padora /J1a6/ 1 JI.1J11.2
JI1.3
2102233
5.8 V3yyeHue KOHCIIEKTa JICKIUH U yueOHOI 4 JI1.1J11.2 3ayer
nmutepatypsl. [IoAroToBKa K JIaO0OpaTOPHBIM JI1.3
paboram /Cp/ 313233
59 OCHOBBI KBaHTOBOI! 3nekTponuku /Tema/ 0
5.10 IIpo6neMbl KBaHTOBOH 31eKTpoHUKH. CITIOHTAaHHOE 0,5 JIT.1J11.2 3auer
1 BBIHYK/IEHHOE M3ITy4eHHs. OCOOeHHOCTHI JI1.3J12.1
Ja3€pHOro U3JlyueHus. Jlazeprl U UX IPUMEHEHHUE. 313233
MouiHble 31EKTpOpaspsiAHbIE J1a3ephl Ha
yTICKUCIOM Taze. DeMTOCKOMHSI.
[TomynpoBOTHIKOBBIE OMTOIEKTPOHHBIE
pubopbl. PEHTreHOBCKUH J1azep: BO3MOXKHOCTH
peanmzarmu. ["amma-nasepst. /Jlex/
5.11 Jlaboparopnas padora /J1a6/ 1 JI.1 J11.2
J1.3
212233
5.12 N3ydeHne KOHCTIEKTa JIEKIHIA U y4eOHOM 4 JI1.1 JI1.2 3auer
nutepatypsl. [ToAroToBKa K JIaO0OpaTOPHBIM JI1.3
pabotam /Cp/ 212233
5.13 OCHOBEBI (hM3HKH NIEMEHTapHBIX yacTull /Tema/ 0




5.14 @dyHIaMeHTaIbHble B3auMoieicTBUs. Pu3nka 1 0,5 JI1.1J11.2 3auer
JJIEMEHTapHBIX yacTull. OOIHe CBONCTBA JI1.3J12.1
aJIeMeHTapHBIX YacTull. Knaccngpukanus 213233
3JIEeMEHTAapHBIX YacTUIl. JIenToHbI, APOHBI.
YacTH1bl — IEPEHOCYMKH B3aUMOZEHCTBUI.
HeiitprHo u ero peructpanus. Teopust KBapkoB B
anpax. KBapkoBas Mozenb anpoHoB. SnepHble
mpornecchl. PainoakTuBHbIE YIEMEHTHI 1
BO3MOYXHOCTH MPEBPALIECHHS JIEMEHTOB.
ITomyueHre HOBBIX aTOMHBIX SIIEP.
HckyccTBeHHas paIuOaKTHBHOCTb.
TepmosinepHslii cuntes. U3myuenue
CBEPXCBETOBBIX YacTull (3¢ ekt YepeHkoBa).
CuHXpOoTpOoHHOE H3NydeHne. Duzndeckre
CBOMCTBa M1a3Mel. /JIex/
5.15 N3ydeHne KOHCTIEKTa JIEKIH U y4eOHOM 1 5 JIL.1J11.2 3ayer
nutepatypsl. /Cp/ JI1.3
313233
Pasnen 6. IlpomesxkyTouHasi arrecTanus
6.1 IonroroBka u cnava 3auera /Tema/ 1 0
6.2 Cnauva 3auera /UKP/ 1 0,25 JI1.1J11.2 KonTponsHbIe
JI1.3J12.1 BOIIPOCHI
2.2
2102233
6.3 ITonroToBka u cnava 3avera /3auét/ 1 8,75 JIT.1J11.2 KonTpossHbie
JI1.3J12.1 BOIIPOCHI
J12.2
2102233

5. OHEHOYHBIE MATEPHAJIBI 11O TUCHUIIVIMHE (MOAYJIIO)

OHGHO‘IHBIG Marepuraibl IPUBCACHBI B ITPUIIOXKCHUN K pa60qel71 IporpaMme TCHOUTITNHBI (CM. JTOKYMCHT «OHGHO‘IHI)IG Marepuaibl
0 JUCHUIIIINHEC «HaquLIe OCHOBBI HHHOBAIIMOHHBIX TeXHOHOFHﬁ)))

6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MO YJISA)

6.1. Pexomenayemas quTeparypa

6.1.1. OcHoBHAs JIMTEpaTypa

Ne ABTOpBI, COCTABUTENU 3arnaBue W3znatensctBo, | Kommuectso/
rox Ha3BaHUE
3BC
JI1.1 |PoxkoB O.B., Iy6koB |Hay4Hble 0CHOBBI HHHOBAaIIMOHHBIX TeXHONOTUi. KpaTkuii kypc Pszanp: PULL ,

M.B., Bypoour M.A. | neknuii. Y.1 : YueOHOe mocoone PI'PTY, 2015, |https://elib.rsr
eu.ru/ebs/dow
nload/940

JI1.2 | PoxxkoB O.B., IyokoB |®Pwusmka : YueGHOE mocodue Pszans: PULL ,

M.B. PI'PTY, 2006, |https://elib.rsr
eu.ru/ebs/dow
nload/1691

JI1.3 [ Tpodumona T.U. Kypc ¢usuxu : yue6. mocodue Mocxksa: 978-5-4468-
Akanemusi, 0627-0, 44
2014, 558c.

JI1.4 | bypobun M.A., JluHaMuka nmoctynaTenbHoro nerkeHus. Cuiibl. JlabopaTopHBbIit Pszans: PUL] ,

Brnacos A.H., IBaHoB | mpakTukyMm: y4e0. mocodue : YuebHoe mocobue PI'PTYVY, 2021, |https://elib.rsr

B.B., Kuprommus 1.B., eu.ru/ebs/dow

Xapnanos M. A. nload/2932

6.1.2. lonoJHUTEIbHAS JUTEpATypa




No ABTODBI, COCTaBUTENN 3arnaBue UsnarenscrBo, | Komnuecto/
rox Ha3BaHUC
3BC
JI2.1 | CagenbeB U.B. KBanToBas onTrka. AToMHas ¢pusnka. Ousnka TBEpAOro Tena. CII6.: Jlanb, 978-5-8114-
®duznka aTOMHOTO A7pa U JIEMEHTAPHBIX YaCTHI] 2011, 384c. 1211-2 (Tom
5), 10
JI2.2 | baymrapton M. U. Hayunble 0CHOBBI MHHOBAIIMOHHBIX TEXHOJIOTUH Kemeposo: ,
Kys['TY umenn | http://e.lanbo
T.®. ok.com/books
I'opbauesa, /element.php?
2012, 240 c. pll id=69397
6.1.3. MeTonnueckue pa3padoTku
Ne ABTOpBI, COCTABUTENIN 3arnasue UsnparensctBo, | KomnuectBo/
rox Ha3BaHUE
OBC
JI3.1 |Mamotun A.E., V3ydeHne 31eKTpon3MepUTeNbHBIX IPHOOPOB : MeToaideckue Psasanp: PULL ,

Bypobun M.A. YKa3aHUs PI'PTYVY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2372

JI3.2 | Bypobun M.A. OrnpeneneHne MOMEHTOB WHEPIIUHU TeJl C IOMOIIBI0 MasTHUKA Ps3ans: PUL] ,

Makcsemna : MeToandeckue yKa3aHus PI'PTY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2373

JI3.3 | bypobun M.A., Omnpexenenue yIenbHOrO CONPOTHUBIECHUS IPOBOIHUKOB Pszanp: PULL ,

Jyo6xos M.B., METOIOM MOCTHKa YHUTCTOHA : MeToInYecKre YKa3aHus PI'PTY, 2020, |https://elib.rsr

Mamorun A.E. eu.ru/ebs/dow
nload/2374

JI3.4 | dybxos M.B., W3zyuenne n3mMepuTeIbHEIX TPHOOPOB. OIEHKa MOTpemHOCTeH Pasanb: PULL ,

Bypobun M.A., u3MepeHni (PU3NUECKUX BEIUYMH : MeToAnYecKie YKa3aHHs PI'PTY, 2020, |https://elib.rsr

Mamrotur A.E. eu.ru/ebs/dow
nload/2393

6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu ""UnTepHeT"
D1 | DnekrponHo-6ubHoTeunas cucrema «IPRbooksy [DnekrpoHHsbIi pecypce]. - Pexxum gocTyna: ¢ iro60ro KoMmproTepa

PTPTY - 6e3 mapoiisi, U3 CE€TH MHTEPHET - 1o napouto. — URL: https://iprbookshop.ru/

32 | DnexrporHO-OnOIHOTEYHAs cucteMa Jlanb [DnekTpoHHSEIH pecypc]. - Pexum noctyma: ¢ moboro kommneiotepa PIPTY -
0e3 mapoJisi, U3 CETH MHTEPHET - 1Mo mapoutto. — URL: https://e.lanbook.com/
23 | Dnekrponnas 6ubmuoreka PIPTY [Dnekrponnsiii pecype]. - Pexum noctyna: ¢ moboro kommbiorepa PIPTY - 6e3

ITapoJIst, U3 CETH HHTEpHET - 1o mapoito. - URL: http:/elib.rsreu.ru/

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHnss 1 HHPOPMALMOHHbBIX CIIPABOYHBIX CUCTEM

6.3.1 HepequL JINIEH3HOHHOI0 M CBOOOTHO PACpPOCTPAHAECMOro NporpaMmmMHoOro 06ecneqe1-mﬁ, B TOM 4YMCJI¢

OTCYECCTBCHHOI'0O MPOU3BOACTBA

HaumenoBanue

Onucanue

Onepanuonnas cucrema Windows

KOMMCp‘IeCKaH JIMOCH3UA

Kaspersky Endpoint Security

KOMMCp‘IeCK&H JIMOCH3UA

Adobe Acrobat Reader Csoboanoe I1O
LibreOffice Cgob6oanoe 10
6.3.2 TlepeueHb MHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 |Hndopmarnmonno-npasosoii mopran TAPAHT.PY http://www.garant.ru

6.3.2.2

Cucrema KoncynerantlInroc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJIS)




353  y4eOHO-aIMHHUCTPAaTHBHBIN  Kopmyc.  Y4eOHas  ayauTopus I NpPOBEACHHS  y4eOHBIX  3aHATHH
CrienmanmsupoBanHast Meberb (30 MecT 0e3 ydera MecTa IpenoaBarens);

Komrneke 1abopaTopHbIX paboT o hH3HKe;

Kommiekr nmaboparoproro obopymosanus YKJIO -2B;

Mastank ®IIM-4;

VYcranoBka nabopatpHas "Moxyns FOHTa 1 Moxyns casura';

VYcraHoBka nabopatopHas "MammHa AtBynma" OM-11;

VYcranoBka MasTHUK HakJIOHHBIH DM-16;

VYcranoBka tabopatpHas "Mastauk Maksemra" ®M12;

AynutopHast Jocka

355  y4eOHO-aqMHHUCTpAaTHBHBII  Kopmyc.  YueOHas  ayauropus A [pOBEHCHHS  y4eOHBIX  3aHATHIM
CriernmanmsupoBanHas MeOeb (30 MecT 0e3 ydyera MecTa IpenoiaBarens);
Kowmrureke mabopaTopHEIX paboT Mo GH3HKe;

broxu nutanus;

BonbT™merps;

2 I'enepatopsr,

Ocummtorpadsr;

YacroTomepsl;

Monyne " Tok B Bakyyme " @IID - 06;

Monyns @IID -10;

AynutopHast Jocka

358 yueOHO-aqMMHUCTPATUBHBIA KOpIlyc. YueOHass ayauTopusl ISl MpPOBEACHUS YUYEOHBIX 3aHATUH JIEKIMOHHOTO H
CEMHUHAPCKOTO THUMA, TPYNIOBBIX M WHIUBHAYalbHBIX KOHCYIbTAIlMH, TEKYIIEro KOHTPOIA M IPOMEXKYTOYHOH
3 arrectanuu CrnenuanusupoBanHas mMebenb (200 MecT), KOMIBIOTEP C BO3MOXHOCTBIO TOJKITIOUEHUS K ceTd «HTepHeT»
u obecredeHreM J0CTyna B AICKTPOHHYIO HMH(OPMalMOHHO-00pa3zoBaTenbHylo cpeny PIPTY, mynpTuMmenua mpoekTop,
9KpaH, JOCKa.

501 naGopatopHblii kopryc. [lomenieHne sl caMOCTOATENbHON padoThl Criernuanu3upoBaHHas MeOenb (37 mocagodHbIX
MEcT)

4 [IK: Intel Celeron CPVJ1800 — 25 mir.

Bo3moxxHOCTE TOAKTIOYEHHS K ceTH MHTepHeT u oOecnedeHHEM JOCTyna B OICKTPOHHYK HH(pOPMAIMOHHO-
oOpasoBarenbHyio cpeny PIPTY

8. METOANYECKHUE MATEPHAJIBI 110 JUCHUILIAHE (MOAY.IIO)

MeTtoandeckoe obecrieueHue AUCHUIUIAHBI ITPUBCACHO B IMTPUJIOKCHUU K pa60qel71 nporpaMmMe JUCHUITIMHBI (CM. JOKYMCHT
«Meroanueckoe obecreuenue 1o JUCHUILIINHE «Hay‘-[HI)IC OCHOBbI HHHOBAIIMOHHBIX TeXHOHOFHﬁ)})

OnepaTtop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT MOAMUCAH 3MEKTPOHHOW NOAMNMUCHIO

NoANUCAHO ®reoy BO "PrPTY", PIPTY, [ly6kos Mvxann BukTtoposuy, MpocTas noanucb
3ABEAYHOLLMM 3aBeaytowmii kadeapor Ondd

KA®E/PbI

noanncAHoO ®reoy BO "PrPTY", PIPTY, EBgokvmoBa EneHa HukonaesHa, MNpocTas noanucb
3ABELYIOLUMM 3aBeaytowmin kadegpoii SMOMM

BbIMYCKAOLLIEN

KA®EPbI

noAanncCAHO ®rboy BO "PrPTY", PIPTY, Ep3binésa AHHa AnekcaHapoOBHa, MNpocTas nognuce
HAYAJTbHUKOM YPOT HavanbHuk YPOI




