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1. TACIIOPT TPOT'PAMMBI YUYEBHOW TUCIUTIIMHBI



«ODU3UKA»
1.1. Ob6aacTh NpUMeHEHUsI MPOrPaMMbI
PabGouass mnporpamma y4eOHOM AMCIUIUIMHBI SBJSICTCS YacThbl0O OCHOBHOM
npodeccCHOHAIBHOM 00pa3oBaTeibHOM mporpaMMbl B cooTBeTcTBUU ¢ PI'OC mo
porpaMMe TOJTOTOBKH CIEIUAIMCTOB CPEIHEr0 3BeHa IO CHEIUaIbHOCTU
43.02.14 I'ocTHHUYHOE J€JI0.

1.2. MecTO0 AUCHMIUIMHBI B CTPYKTYpe OCHOBHOW NPO(eCcCHOHAIBLHOM
o0pa3oBaTeJIbHOM NPOrPaAMMBI:
JTUCITUTIIINHA BXOIUT B 00111€00pa30BaTeIbHBIN ITUKIL.

1.3. Heau u 3aa4u JUCUMILIMHBI — TPe0OBaHHMS K pe3yJbTaTaM OCBOCHUS
AUCHUILIAHBI

Conepxanue nmnporpammbl  «®Du3uKay HaNpaBiICHO Ha JOCTHKCHHUE
CICIYIOIINX 1eJIe:

- OCBOCHHE 3HaHMA O GyHIAMEHTAIBHBIX (PU3MYECKUX 3aKOHaX U
MPUHIMIAX, JISKAIUX B OCHOBE COBPEMEHHOM (U3MYECKON KapTUHBI MHPA;
HanOoJiee BaXXHBIX OTKPBITUAX B 00JACTH (PU3MKH, OKA3aBIIUX OMpPENEISIOIIee
BJIUSIHUE HAa PA3BUTHUE TEXHUKW W TEXHOJOTHMH;, METOJaX HAYYHOTO MO3HAHUS
MIPUPO/IBI;

OBJaJICHUE YMEHUSIMU TPOBOJIUTHL HAONIOAEHUSA, IUIAHUPOBATh U
BBITIOJTHSATHh SKCIIEPUMEHTHI, BBIJIBUTATh TUIIOTE3bl U CTPOUTH MOJCIH, MPUMEHSITh
MOJIyYeHHbIE 3HAHUA MO (U3HKE Il OOBSICHEHUS Pa3HOOOPA3HBIX (PU3NYECKHX
SBJICHUU U CBOMCTB BEIIECTB; MPAKTUUYECKU HCIOJIL30BaTh (PU3UUECKUE 3HAHUS,
OIICHUBATh JIOCTOBEPHOCTh €CTECTBEHHO-HAYyYHOU MH(OpMauy;

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEM B mpoliecce MPUOOPETEHUS 3HAHWKW W yMEHUHM 10 (U3UKE C
WCIIOJB30BAaHUEM Pa3IMYHBIX HCTOYHHKOB HWH(POpMAaMM W  COBPEMEHHBIX
HH(POPMAITMOHHBIX TEXHOJIOTHI;

BOCIIUTAHWE YOEXKICHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHOB
MIPUPOJIBI, UCTIOIH30BAHUS TOCTIKCHHUHN (DU3UKHU Ha 0JIaro pa3BUTHUS YEIOBEUECKON
[UBUJIM3AINHN; HEOOXOAMMOCTH COTPYJAHHYECTBA B TMPOIECCE COBMECTHOIO
BBITIOJIHCHUA 3a7a4, YBAXKUTEJIBHOTO OTHOIICHWS K MHEHHUIO OMNIIOHEHTa IMpHU
o0CyXJeHUH TPOoOJIeM €CTECTBEHHO-HAYYHOTO0 COJAEP)KaHUS, TOTOBHOCTH K
MOPaJIbHO-3TUYECKON OIIEHKE MCIOJIb30BaHUS HAyYHBIX JOCTH)KEHUM, YyBCTBa
OTBETCTBEHHOCTH 32 3aIIUTYy OKPYXKaIOIICH CpeIbl;

UCIIOJb30BaHUE TNPUOOPETCHHBIX 3HAHMM U yMEHUU ISl pelieHus
MPAaKTUYECKUX 3aJa4 TMOBCEJHEBHOM JKM3HU, oOecreueHuss Oe30MmacHOCTH
COOCTBEHHOW JKW3HHU, PAIMOHAIBHOTO TMPHUPOJOIOIL30BAHUS W OXPaHbI
OKpY’Karolel Ccpeibl, 1 BOBMOKHOCTh MPUMEHEHHUSI 3HAHUI TIPU PEIICHUU 3a/1ad,
BO3ZHHKAIOIINX B TIOCIEAYIONIECH MpodhecCHOHATBHOU eI TeTLHOCTH.

B mporpamMmy BKIIIOUEHO conep:KaHUE, HAMpaBJICHHOE Ha (OPMUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIIMH, HEOOXOAUMBIX i1 KauecTBeHHOTo ocBoenmsi OITOIT
CIIO na 6a3e OCHOBHOTO 001IeTO 00pa30BaHUs C MOJTYYECHUEM CPEIHETO OOIIETro
oOpa3oBaHus; MPOTPAMMbI TMOJATOTOBKH KBAJM(DUIIMPOBAHHBIX pabouux U
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CIIyKaluX.

OcBoenue coaepkaHusi y4eOHOM aucuMIinHbl «Pusnka» obecreuuBaeT

JOCTUKEHHUE CTYIEHTaMU CIICAYIOIUX Pe3yabTaTOB:
JAUYHOCHIHBIX:

- YyBCTBO TOPJIOCTH U YBAKEHUS K HCTOPUU U TOCTHKEHUSIM OT€UECTBEHHON
¢uznueckoil Hayku; (PU3MUECKH T'PaMOTHOE IIOBEJIEHUE B NPOQPECCHOHATBHON
JIESITEIbHOCTH U OBITY NP OOpallieHnH ¢ TpuOopaMu U YCTPOHCTBaAMU;

- TOTOBHOCTbH K MPOJOJDKEHUIO 00pa30BaHUS U MOBBIIICHHS KBaTU(pUKALUU
B U30paHHOMN MPOQeCcCHOHATBHON NEATEIPHOCTH U 0OBbEKTUBHOE OCO3HAHUE POJIU
(bU3NYECKUX KOMIIETEHIIUH B 3TOM;

- YMEHHE HCIONb30BaTh JOCTHKEHUS COBPEMEHHOM (DU3MUECKON HAyKH U
(buU3MYECKUX TEXHOJOTUN JIA TOBBIIICHUS COOCTBEHHOTO HMHTEJUIEKTYaJIbHOTO
pa3BUTHA B BBIOpAaHHON NTPO(ECCHOHAIBHON EATENBHOCTH;

- YMEHHE CaMOCTOSITEJIbHO J1I0OBIBATh HOBBIE NI ce0si (pM3MUYECKUE 3HAHUS,
UCIOJIB3YS JISl 3TOTO JOCTYNHbIE HICTOYHUKHN UH(POpMAIIHH;

- YMEHHE BBICTPAaNBATh KOHCTPYKTUBHbBIE B3aUMOOTHOIIECHUS B KOMaH/E 110
pelIeHnuo o0IuX 3a/1a4;

- YMEHHE YNPAaBIATH CBOEH IMO3HABATEIBHOW JEATEIBHOCTBIO, MPOBOJIUTH
CaMOOLICHKY YPOBHSI COOCTBEHHOT'O UHTEJIEKTYaJIbHOTO Pa3BUTHS;

. MemanpeomMenHuIx:

- ACTIONTH30BAaHNE PA3JIMYHBIX BHJIOB ITO3HABATECIILHOW JESITCIBHOCTH IS
pemeHuss (U3MYECKUX 3a7a4, MPUMEHCHHE OCHOBHBIX METOJOB IIO3HAHUS
(Habmro/IeHrs, OTMCAHMS, U3MEPCHHUS, PKCIICPUMEHTA) IS U3YyUYCHHS Pa3TUIHBIX
CTOPOH OKPY>KarOIIEeH TEUCTBUTEIBbHOCTH;

- UCTIOJIb30BAHUE OCHOBHBIX HWHTEJUICKTYalbHBIX OTMEpalnii: MOCTAHOBKU
3aaun, GOpMYJIUPOBAHMS THIIOTE3, aHAIM3a U CHHTE3a, CPaBHECHUS, 0000IIeHNUs,
CUCTEMATHU3AIINH, BBISBICHUS IPUYUHHO-CIICJICTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB,
bopMyIMpOBaHMS BBIBOJOB IS HM3YYEHHS] PA3IUYHBIX CTOPOH (DU3UYECKUX
OOBEKTOB, SIBJICHUI U TMPOIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKUBAThCS B MpodecCuoHanbHOU cdepe;

- YMEHHE T€HEePUPOBATh UJIEU U OMNPEICISITh CPEJCTBA, HEOOXOIUMBIE IS
UX peaan3aluu;

- yMEHHE  HWCIOJL30BaTh  pa3IUYHBIC HCTOYHUKH JUIS  TOJyYEHUS
¢bu3nueckoil HHPpopMaluu, OLIEHUBAThH €€ JOCTOBEPHOCTb;

- YMCHHE aHANMM3UPOBATh WM MPEJCTABIATH WHOOPMAIUIO B Pa3THYHBIX
BHJIAX;

- yMEHHE  MyOJIMYHO  TPEACTABIATH  PE3yNbTaThl  COOCTBEHHOTO
WCCJIEIOBAHUSI, BECTH JIUCKYCCHUH, JOCTYITHO ¥ TAPMOHHYHO COUYETasi COJACPIKAHUE
1 (OpMBI TIPEICTABISIEMON HHPOPMAIINH;

npeomMemHulX:
- ¢OPMHUPOBAHHOCTh TIPEACTABICHUM O POIU W MecTe (U3HKKA B
COBPEMEHHOW HAy4YHOW KapTUHE MHpa; MOHUMaHUE (PU3MUECKOW CYIIHOCTH
3



HaOmogaeMbpix Bo BcenenHoilt siBneHuil, ponaun Qusukd B (GHOPMUPOBAHUU
Kpyrozopa U (YHKUMOHAJbHONH TI'PaMOTHOCTH 4eJOBEKAa Uil  pPEUIeHUS
NPaKTUYECKUX 3a/1a4;

- BIIJICHHE OCHOBOIIOJIAT AIOLIIIMH dusnyeckumMu HOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH ¥ TEOPHUSIMHU; YBEPEHHOE HCIIOJIb30BaHHE
($u3nUeCcKoil TEePMUHOIIOTUN U CUMBOJIMKH;

- BJIaJICHHUE OCHOBHBIMHM METOJIaMH HAay4YHOT'O MO3HAHUS, UCIOJIb3yEMbIMH B
bu3uKe: HaOMIOACHUEM, ONTMCAHUEM, U3MEPEHHUEM, SKCTICPUMEHTOM;

- yMeHHUsT  00pabaThiBaTh  PE3yJNbTaThl  W3MEPEHHH, OOHAPYKUBATh
3aBHCHUMOCTh MEXAY (HU3NYECKUMH BEITUYMHAMHU, OOBSICHATH MOJyYEHHBIC
pe3yNbTaThl U ANaTh BBIBOJIBL;

- ¢OPMHUPOBAHHOCTH YMEHHS petiaTh (PU3NUECKue 3a/1a4H;

- chOpPMUPOBAHHOCTh YMEHHUS TPUMEHSITh TOJy4YEHHBbIC 3HAHMUS IS
OOBSICHEHUS]  yCIOBUW MpOTeKaHUs (U3NYECKHX SABJIEHHUH B  MPHPOE,
npodeccuoHanbHOM chepe U AJIA  OPUHATHS NPAKTUUECKUX pEUIeHUH B
MOBCEIHEBHOM JKU3HU;

- ¢(OPMHUPOBAHHOCTh COOCTBEHHOMW MO3ULIMHU 10 OTHOIIEHUIO K (PU3NUECKON
uH(pOpMalny, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUNJIAHBI

2.1. O0bem yueOHOI TUCHUILINHBI U BUAbI y4e0HO padoThl

Bux yueOHoi1 padoThl O0bem
4acoB
MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 36
O0s13aTesibHAs1 ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 36
B TOM YHCJIE:
NPAKTUYECKUE 3aHATUS 12
CamocrosiTesibHasi padoTa 00y4aromerocsi (Bcero) -
IIpomexyTouHas arrectauus B popMme 3auema

2.2. Copnep:xkanue 001meo0pa3oBareJbHOH Yy4eOHOM IMCHUIIIMHBI

Bsenenne

®duznka — GyHAaMEHTaIbHAs HayKa O MPUPOJIE.

EcrecTBeHHO-HAy4HBId METOJl TMO3HAHUS, €r0 BO3MOXHOCTH M TPaHHUIIBI
MPUMEHUMOCTH. OKCIEPUMEHT M TEOpUs B IIPOIECCE IMO3HAHUS MPUPOBIL.
MonenupoBanue (U3MYECKUX SBICHUNW U TpolleccoB. Poiib skcnepuMeHTa U
TEOpUH B MPOLIECCE MO3HAHUS NMpupobl. Pusndeckas BenmnunHa. [lorpemuoctu
u3MepeHui puznueckux BeauyuH. Gu3ndeckue 3aKoHbl. [ paHUIIbl TPUMEHUMOCTH
¢usnueckux 3akoHOB. [loHsTHE O (DHU3MUEecKOl KapTUHE MUpa. 3HAUCHUE (PUBUKHU
nipu ocBoeHuu npodeccuit CIIO u cnenuansuocreit CI1O.

1. Mexanuka

Kunematuka. Mexannueckoe nswxkenue. [lepememienne. IIyts. CxkopocCTs.
PaBHOMEpHOE NpPSAMOJIMHENHOE JABWKEHME. YCKopeHue. PaBHomepeMeHHoOe
npsMosinHeHoe aBwxkeHue. CBoOoaHOe majeHue. PaBHOMepHOE NBIIKEHHUE I10
OKPYKHOCTH.

3akonbl MexaHuku Hbrorona. IlepBwiii 3akoH Hprorona. Cuma. Macca.
Nmnynec. Bropo#t 3akoH HeroToHa. OCHOBHOM 3aKOH KJIACCUYECKOW TUHAMMKH.
Tperuit 3akoH HptoToHA. 3aKOH BCEMUPHOTO TATOTEHUS. ['paBUTALIMOHHOE TOJIE.
Cuna tskectu. Bec. Cuiibl B MEXaHUKE.

3aKOHbl COXPAaHEHUS B MEXaHHKE. 3aKOH COXPAaHEHHsS HWMILYJIbCA.
PeaktuBHOe nBuxenue. Pabora cuibl. PaboTa moTeHIMa bHbIX CUl. MOIIHOCTS.
Oneprus. Kunernueckas sHeprus. [loreHumanbHas sHeprus. 3aKOH COXPaHEHUs
MEXaHU4YECKOMN d3HEprur. [[pumMeHeHne 3aKOHOB COXPaHEHHS.

Hemoncmpauuu

Bupl MEXaHMYECKOTO JIBHYKEHUS.

3aBUCUMOCTb YCKOPEHUS TeJla OT €r0 MAaCChl M CUJIbI, IEUCTBYIOIIEH HA TEJNO.

CrnoxxeHue cuil.

PaBeHCTBO M MPOTUBOINOJOXKHOCTH HANpaBICHUS CHJI JECUCTBUA U
MIPOTUBOICUCTBUSL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMaIIHH.



Cuibl TpeHus.

PeaktuBHOE nBUXEHUE.

[lepexo NOTEHIIMATILHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Jlabopamopnuie pabomut

Hccnenoanne ABMKEHHUS TENA MO AEHCTBUEM ITOCTOSTHHOM CHUJIBI.

CpaBHeHHe pabOThI CHIIBI C K3BMEHEHHEM KUHETUYECKOM SHEPrUuu Tea.

2. OCHOBBI MOJIEKYJIAPHO# (PU3MKH U TEPMOAUHAMHUKH

OCHOBBI MOJIEKYJIIPHO-KMHETHYECKOW Teopun. MneanbHbiil ra3. OCHOBHbIC
ITOJIO’KEHMST MOJIEKYJISIPHO-KMHETHYECKON Teopun. Pasmepsl M Macca MOJIEKYN U
atToMoB.  bpoyHoBckoe  aBmwxkenue. duddysus. Cunbl  u sHeprus
MEXMOJIEKYJIIPHOTO  B3auMozeicTBusA. CTpoeHue ra3o00pa3HbIX, XUIAKAX U
TBepAbIX Tesl. CKOPOCTH JBMXKEHHSI MOJIEKYJ U UX H3MepeHue. MieanbHblil ras.
JlaBnenue raza. OCHOBHOE YpaBHEHHE MOJIEKYJSIPHO-KMHETHYECKOW TEOPUH T'a30B.
Temneparypa u ee u3MepeHue. ['a3oBble 3aKOHBI. AOCONIOTHBIA HYJb TeMIle-
parypel. TepmoanHamMuyeckas IIKajla TEMIEPaTypbl. YPaBHEHHUE COCTOSHUS
UJICAJIBHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHASL.

OcHoBbl  TepMOAMHAMHUKUA. (OCHOBHBIE TOHSTUS U  ONPEHCICHUS.
BHyTpeHHsis1 2Heprusi cucTeMbl. BHyTpeHHsIsl SHeprus ujaeanbHoro rasa. Pabora u
TEIJI0Ta KaK (hOpPMBI Iiepeaadn SHEPTUU. TennoeMKoCTb. Y IebHask TEII0EMKOCTb.
VYpaBuenue TerioBoro Oananca. [lepBoe Hawano TepMoAMHAMUKU. ATuabaTHBIN
npouecc. [Ipunuun neiictBus termoBord MamuHbl. KIIJ[ TeruioBoro asurarens.
Bropoe Hawano TtepmomuHamMuKu. TepmMoAaMHaMUYecKas IIKana TEMIIEPATyp.
XonoawibHble MalMHBL. TermtoBble Asurarenu. OxpaHa IpupoIbl.

CgorictBa mapoB. Mcnapenne u konaeHcanus. HaceimieHHbId map u ero
CBOMCTBA. AOCOJIIOTHAsE M OTHOCUTENbHAs BIAXHOCTh BO3Ayxa. TOYyka pOCHI.
Kurnienune. 3aBUCUMOCTB TEMIIEPATYPBI KUTIEHUS OT JIABJICHUS.

CBoiicTBa KHMIKOCTEH. XapaKTEpHUCTUKA >KHUJKOTO COCTOSIHUS BEIIECTBA.
[ToBEepXHOCTHBIN COM KUAKOCTU. DHEPTUsl MOBEPXHOCTHOTO CiOsl. SIBIEHUSI Ha
IPaHULIE )KUIKOCTHU C TBEPABIM TeJIOM. KanusuisipHble IBIEHUS.

CaoiicTBa TBEpAbIX Tes. XapaKTEPUCTHUKA TBEPAOTO COCTOSHUS BELIECTBA.
VYrpyrue cBoiicTBa TBepAbIX Teil. 3akoH ['yka. MexaHndeckne CBOMCTBA TBEPIbIX
ten. TemnoBoe pacmMpeHue TBEPAbIX Tea W kuakocteu. [lmaBienue wu
KpUCTAJUIA3ALUS.

Hemoncmpauuu

JIBrkeHne OpOyHOBCKUX YACTHIL.

Huddyzus.

N3MeHeHne naBieHUs ra3a ¢ U3MEHEHUEM TEMIIEPATYPhI NPU MOCTOSTHHOM
o0BeMe.

N3otepmudeckuii 1 n1300apHBIN MPOIECCHI.

N3meHenne BHYTPEHHEH SHEPTUH TEJl TIPU COBEPIIICHUH PadOTHI.

Mojenu TeIIOBBIX JBUTaTEIICH.

Kurnienue BoibI pU NOHUKEHHOM JABJICHUU.

[TcuxpomeTp u TUrpoOMeTp.

SIBIIeHUS MOBEPXHOCTHOIO HATSX)KEHUS U CMAYUBAHUSL.

Jlabopamopnwie pabomut



N3mepenne BIa)XHOCTH BO3yXa.

N3MepeHne moBEpXHOCTHOTO HATSHKEHUS AKUJKOCTH.

3. DJIeKTPOAUHAMMKA

DIIEKTPUYECKOE TMOJE. DICKTPUUECKHUE 3apsA/bl. 3aKOH COXPAHEHUs 3apsja.
3akoH Kynona. Dnektpuueckoe mnosne. HanpsikeHHOCTh 3JEKTPUYECKOTO MOJIS.
[Mpuniun cynepniozuniuu  mosne. PaGota cuil  3lEKTPOCTAaTUYECKOTO  TOJIS.
[ToreHunan. Pa3HOCTh MOTEHIIMAIOB. DKBUIOTECHIMAIbHBIE TTOBEPXHOCTH. CBS3b
MEXKJy HANpPSHKEHHOCTBIO M PA3HOCTBIO ITOTEHIHAIOB JJIEKTPUYECKOTO TOJIA.
Jwvanextpuku B anekrpudeckom mnone. [lonsgpusanusa nuanekTpukos. [IpoBoaHukn
B 3JieKTpuueckoM nosie. Konnencaropsl. CoenMHEHHE KOHIEHCATOPOB B OaTapero.
OHeprus 3apsHKEHHOr0 KOHAEHCATOpa. DHEPrUs 3JIEKTPUUYECKOTO MOJIS.

3aKOHBI IOCTOSIHHOTO TOKA. Y CJIIOBHSI, HEOOXOAUMBIE /111 BOSHUKHOBEHUS U
NOJJIEPKaHUS 3JIEKTPUYECKOro Toka. Cuia TOKa M IUIOTHOCTh TOKa. 3akoH Oma
st yyactka 1enu 6e3 DJ[C. 3aBUCUMOCTH 3JIEKTPUUECKOTO COMPOTHBICHUS OT
Marepuala, JJIMHBI U TUIOLIAId TONEPEYHOTO CEUEHUS IPOBOIHUKA. 3aBUCUMOCTD
JIIEKTPUYECKOTO CONPOTHUBIICHUSA IPOBOJTHUKOB oT TEeMIEPaTypPHI.
ONEKTPOJBIXKYIAs CUJa KMCTOYHHMKA TokKa. 3akoH OMa g TOJHOW UEHu.
Coenunenue nmpoBoHUKOB. COeTMHEHNE UCTOYHUKOB 3JIEKTPUYECKON SHEPIUH B
Oarapero. 3akoH Jlxoynsi—IJlenma. PaboTta ¥ MOLIHOCTh 3JEKTPUUECKOIO TOKA.
TeruioBoe 1enCTBUE TOKA.

ONEKTPUYECKUM TOK B MOMyNnpoBogHUKaX. COOCTBEHHas MPOBOJIUMOCTD
MOJIyIPOBOJHUKOB. [101ylIpoBOIHUKOBBIE TPUOOPHI.

MaruutHoe mosie. BekTOp MHIOYKIMM MArHUTHOroO mons. /JlencTBue
MAarHATHOTO IIOJ HA NPSMOJMHEHMHBIA IPOBOJHHUK C TOKOM. 3akOH Awmrepa.
B3aumoneiictBue TOkOB. MarHuTHeli moTOoK. PaboTra 1o mepemenieHuto
IIPOBOJHUKA C TOKOM B MAarHUTHOM Ioje. JleMCTBHE MAarHUTHOTO MOJs Ha
nerokymuicss  3apan. Cuna  Jlopenma. OmnpezneneHue  yAelbHOrO — 3apsija.
YckopuTenu 3apsSKEHHbBIX YaCTHII.

DJIEKTpPOMAarHuTHasE WUHAYKIUSA. DJIEKTpPOMAarHuTHas WHAYKUus. Buxperoe
aneKTpudeckoe rnojie. CaMOMHAYKIMS. DHEPTHUs MATHUTHOTO TOJIA.

Jlemoncmpavyuu

BzanmopenicTBue 3apsyKEeHHBIX TEI.

Konnencaropsi.

TeruioBoe NEMCTBUE INEKTPUIECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs! TPOBOJUMOCTh MOJYIPOBOAHUKOB.

[TomynpOBOTHUKOBBIN AUOI.

OmneiT Dpcrena.

BzanmopericTBue NpoBOAHUKOB C TOKAMMU.

OTKJIIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

DJIIEKTPOJIBUTATEb.

DeKTpOUu3MEpHUTENbHbIE TPUOOPHI.

DJIEKTpOMarHuTHasI MHYKIIHSL.

Onbitel Dapajes.

3aBucumMocth DJIC caMOMHAYKIIMH OT CKOPOCTUM M3MEHEHMS CHJIBI TOKAa U
WHYKTUBHOCTHY MTPOBOJAHUKA.



Pabota snekrporeneparopa.

Tpanchopmarop.

Jlabopamopnwie pabomut

N3yuenne 3akoHa Owma [ yyacTKa LE€NHW, [OCIEI0BATEIbHOIO U
MapajuieIbHOTO COEIMHEHNS IPOBOJHUKOB.

N3yuenne 3akoHa OMa 151 TOJIHOM LIETH.

N3ydenue sSBICHUS 3JIEKTPOMAarHUTHON UHAYKIIWH.

Onpenenenne OJIC W BHYTPEHHErO  CONPOTHUBJICHUS  HMCTOYHHKA
HaIpsHKEHUS.

4. KosiebaHus 1 BOJIHBI

Mexannueckue koneOanusi. KonebarenbHoe ABWKeHHE. ['apMoHHMUYecKue
kojebanms. CBOOOgHBIE MexaHWYeckue KoseOanus. JIMHEHHbIE MeXaHWYECKUe
KosneOaTenbHble  cUCTeMbl. [IpeBpaieHue 3HEpruM MOpu  KojebaTeabHOM
nBrkeHnd. CBOOOJIHBIE 3aTyXalolllue MEXaHWueckue koyieOaHus. BhIHYKIeHHBIE
MEeXaHU4eCKue KoiaeOaHus.

VYupyrue BosHbl. [lonepeyHble W MPOAOJBHBIE BOJIHBL. XapaKTEPUCTHKU
BostHBL. MHTepdepennus BomH. [lonstue o nudpakiuu BojH. 3BYKOBBIE BOJIHBI.
YapTpa3ByK U €ro NpUMEHEHHUE.

DONEeKTpOMarHuTHbBIE  KoJieOaHuUs. CBOOOMHBIE  DJIEKTPOMArHUTHBIC
kosjeOanus. [lpeBpaieHne sHEpruM B KoJieOATEIbHOM KOHTYpe. 3aTyXaroliue
AJIEKTPOMArHuTHHIE KoJieOaHus. ['eHepaTop He3aTyXaroluX 3JIEKTPOMArHUTHBIX
KojeOaHuil. BpIHyXAeHHbIE dJeKTpuueckue KojedaHus. llepemMeHHBId TOK.
['enepaTtop mnepemMeHHOro TokKa. EMKOCTHOE W HMHAYKTUBHOE CONPOTUBIICHUS
MEPEMEHHOTO TOKAa. 3akOH OMa I 3JIEKTPUYECKOW ILIENMU IMEPEMEHHOTO TOKa.
Pabota m MOIIHOCTH MEpeMEHHOro Toka. I'eHeparopsl Toka. TpaHchopmaTopsl.
Toku  BbIcOKOM 4actoThl. [lomydenuwe, mepemaya W pacOpeAceHue
AIEKTPOIHEPTUH.

DONEeKTPOMArHUTHBIE BOJIHBI. ODJEKTPOMArHUTHOE TOJIE KaK OCOOBIM BHJ
MaTepuu.  OJNEKTPOMArHuTHbIE  BOJHBL. ~ BubOparop IT'epma.  OTKpBITHIN
KojebarenbHbii  KOHTYp. WM3o0perenue pamno A.C. IlomoswiMm. I[lonsiTue o
paauocBs3u. [I[puMeHeHue AIeKTPOMAarHUTHBIX BOJIH.

Jlemoncmpavyuu

CB0OO/IHBIC U BBIHYKJIEHHBIE MEXaHUUYECKHUE KOJICOAHUSI.

OO0pa3zoBaHue U pacpOCTPAHEHUE YIPYTUX BOJIH.

YacroTa KojebaHui U BpICOTA TOHA 3BYKa.

CB0OOOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumworpaMma NEPEMEHHOTO TOKA.

5. Onruka

[Tpupona ceeta. CKOpOCTh PacpOCTPAHEHUSI CBETA. 3aAKOHBI OTPAXKEHUS U
npenoMiieHus ceeta. [lonHoe orpaxkenue. JInn3bl. ['1a3 kak onTryeckasl cucrema.
OnTuyeckue mpruodopHI.

BonnoBeie cBoiictBa cBeta. WHTepdepenmus cBera. KorepeHTHOCTh
CBETOBBIX Jyued. UWMutepdepennuss B TOHKMX IUieHKax. lcmonwp3oBaHue
uHTephepeHun B Hayke u TexHuke. Jludpaxmus cBera. JudpaknuoHHas
pemerka. [lomapuzanus ceera. [lomsaponnsl. Jlucniepens ceera. Buabl ClIEKTPOB.

8



Cnexktpbl  ucmyckanusi. CHEKTpbl  TOTJIOMIEHUA.  YIbTpaduOIIETOBOE U
uH(ppakpacHoe u3nyuyeHus. PenrrenoBckue nyun. X npupoia u cBoMcCTBa.

Jlemoncmpayuu

3aKOHBI OTPAKECHUS U TIPEJIOMIICHHS CBETA.

[TonHOE BHYTpEHHEE OTPAKECHUE.

OnTtuyeckue NpudOpHI.

Nurepdepennus ceera.

Hudpakuus cera.

[Tonspusanus ceera.

ITonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBL.

[Tomyuenue ciekTpa ¢ TOMOIIbIO TU(PPAKIMOHHON PELIETKH.

CrHeKTpocKoIl.

Jlabopamopnwie pabomut

N3yuenune n3o0pa>keHus MpeIMETOB B TOHKOM JIMH3E.

6. D1eMeHTbl KBAHTOBOM (PU3NKH

KBanroBas onrtuka. KBanToBas runote3a Ilnanka. ®oronbsl. Buemnuit
doTornexrpudeckuit 3¢ dext. Buyrpennnii pororddext. Tumbl hoTOd7€MEHTOB.

®usuka aroma. PaszBurthe  B3MIA0OB  HA  CTPOCHME  BELIECTBA.
3aKOHOMEpPHOCTM B AaTOMHBIX CIIEKTpax BoAopoAa. SmepHas MOIENb aToMa.
Onwitel  D.Pesepdpopna. Mognens atoma Bomopomna no H.bopy. KsantoBbie
TE€HEPATOPBL.

®usMka aTOMHOro sapa. EcTecTBeHHas paJAMOaKTUBHOCTb. 3aKOH
paaroakTUBHOTO pacrnajga. CrocoObl HAOMIONEHHUS W PETUCTPALMH 3apPSKEHHBIX
yactul. Crpoenne aroMHoro snpa. Jlepexkr wmaccbl, 53Heprusi CBSI3U U
YCTOMYMBOCTh  aTOMHBIX  sifep.  SnmepHele  peakumu.  MckyccrBeHHas
paguoakTUBHOCTh. Jlenenue Tspkenmbix spaep. Llemnas sAxepHas  peakuws.
Ynpasnsemas nenHas peakuus. AnepHeii peaktop. IlomydyeHne paanoakTUBHBIX
M30TONOB U UX IPUMEHECHUE.
Jlemoncmpavyuu
doTo3dheKT.
JIvHenyaThIe CIIEKTPhI Pa3JIMUYHbIX BELIECTB.
C4eTurK MOHU3HUPYIOIINX U3TYYEHUM.

Tembl pedpepaToB (10KJIaT0B)

AtomHas ¢uszuka. M3oronsl. [I[puMeHeHre paiMoaKTUBHBIX U30TOMOB.
Bnusnue nedexToB Ha pU3NYECKHE CBOWCTBA KPUCTAILIOB.
BiiaxxHOCTh BO3/lyXa M TUTMEHA YEJIOBEKa
Hudpdysus
[IpyuMeHeHne KOHIEHCATOPOB
Hudpakuus B Halllel KU3HHU.
JKunkue KpucTasibl.
Hcnonb30BaHue 3JIEKTPOIHEPTUH B TPAHCIIOPTE.
JlazepHbI€ TEXHOJIOTHUH U UX HCIIOJIb30BaHUE.
OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXMPOBOAUMOCTH.
[IepeMeHHBIN ANEKTPUUECKUN TOK U €r0 IPUMEHEHUE.



1.4.

[1na3mMa — yeTBepTOE COCTOSITHUE BELIECTBA.

[Inanetsl COJIHEUHON CUCTEMBI.

[ToynpOoBOTHUKOBBIE JATYUKU TEMIEPATYPHI.

[IpoOneMbl 3KOJIOTHH, CBA3aHHBIE C UCIIOIb30BAaHUEM TEILJIOBBIX MAIUH.
[Ipou3BoACTBO, Epe1ada U UCIIOIb30BAHUE SIIEKTPOIHEPTUU.
CBoOoHOE TIaJIeHUE Tell

Y1paBisieMbI TEPMOSIACPHBIA CUHTES

VYcenexu MKT B 00bsICHEHUM NPUPOIHBIX MPOIIECCOB M CBOWCTB BEIIECTB.
TemmneparypHsble mKaabl. TepMOMETPBI

Tpanchopmarop

Y cKopHTENH 3apsKEHHBIX YaCTHII.

duznueckre CBOMCTBa aTMOC(EPHI.

DOTORIEMEHTHI.

dorordpdexr. [Ipumenenue sBiaeHus: hotodrpdexra.

[IIkamna 37€KTPOMArHUTHBIX BOJIH.

DKOJIOTHYeCKHe MpoOJIEMbl M BO3MOXKHBIE TyTH UX PELICHHUS.

PeKOMeHIlyeMOC KOJIMY€CTBO YacoB Ha OCBOCHHEC IIPpOrpamMmbl

AUCHHUTIIMHBI
Jis  mpodeccuit  cpemHero MpoQecCHOHATBHOTO 00pa30BaHUs €CTECTBEHHO-
HAy4YHOTro Tpo(duiIs MakCHUMallbHasl yueOHas Harpys3ka oO0yJaroIierocst COCTaBIIsIeT
36 JacoB, B TOM YHCJIE:

00s13aTEIBPHON ayIUTOPHOU YIeOHON HArpy3ku oOydarormerocs: 36 4acos.
[TpoMexyTouHas aTTecTanus B (hopMe 3adeTa.
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XAPAKTEPUCTHUKA OCHOBHBIX BHJIOB YUEBHOM JESATEJIBHOCTU

CTYAEHTOB

Conepxxanue
oOy4eHus

XapakTepucTUKa OCHOBHBIX BHJIOB JICATEIHHOCTH
CTYJICHTOB (Ha YPOBHE YUCOHBIX JICUCTBUI)

Bsenenue

YMeHus ITIOCTaHOBKH 1IeJIeH eATSILHOCTH,
TJIAHUPOBAHMSI COOCTBEHHOM JCSATEIIBHOCTH TSI
JIOCTHXKEHUS TOCTABJICHHBIX LEIEH, MPEIBUICHUS
BO3MOYKHBIX PE3YJIbTATOB 3TUX JICMCTBUM, OPTraHU3alUN
CaMOKOHTPOJISI ¥ OLICHKH MOJIYYEHHBIX PE3YyJIbTATOB.
Pa3zBuTne cnocoOHOCTH SICHO M TOYHO M3JIaraTh CBOH
MBICJIH, JIOTHYECKH 0O0OCHOBBIBAThH CBOIO TOUKY 3PCHHUS,
BOCIIPMHUMATh U aHAJIM3UPOBATh MHEHHS COOECETHUKOB,
MpY3HAaBAas MPABO APYroro 4ejIoBeKa HAa NHOE MHEHHE.
[TpousBeaeHne n3mMepeHus PU3NUECKUX BETUIUH U
OIIEHKA I'PaHUIIbl MOTPEUIHOCTEN U3MEPEHMUIA.
IIpencraBieHue rpaHulibl MOTPEHTHOCTEN U3MEPEHUN TTPU
MTOCTPOCHUH T'PaPUKOB.

VYMenune BbICKa3bIBaTh THUIOTE3HI JUIST OOBSICHEHUS
HaOJIFOJaEMBIX SIBJICHUH.

YMeHue npeayiaratb MOJICIA SIBIICHUM.

VYkazanue rpaHull IpPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
N3n0eHrne OCHOBHBIX IMOJ0KEHUN COBPEMEHHON
HAay4YHOU KapTUHBI MUPA.

[IpuBeneHne IPUMEPOB BIUSHUSA OTKPHITHI B (DU3UKE Ha
MPOrpecC B TEXHUKE U TEXHOJOTUH ITPOU3BOJICTBA.
Hcnonb3zoBanue MuTepHeTa niist moricka nHGopMaimm

1. MEXAHUKA

Kunemamura

[IpeacraBineHre  MEXaHMYECKOTO  ABMKEHHUS  Tela
YPaBHEHUSIMU 3aBUCUMOCTH KOOPAMHAT W TMPOEKIHEH
CKOpocTH OT BpemeHu. lIperncraBiieHHe MEXaHUYECKOTO
JBWKEHUA Teja rpadukamMu 3aBUCHUMOCTH KOOpPJMHAT U
NPOEKIMENH CKOpPOCTH OT BpemeHu. OrmnpeneneHue
KOOpPJIMHAT TPOWJEHHOTO MYTH, CKOPOCTH U YCKOPEHHS
Tena 1o rpadukaM 3aBUCUMOCTH KOOPAMHAT M MPOEKIIHMA
CKOpocTH OT BpeMeHHu. OrmnpeneneHue KOOpAHHAT
IPOWJIEHHOTO NYTH, CKOPOCTM M YCKOPEHHS Teja II0
YPaBHEHUSIM 3aBHCHUMOCTH KOOPAMHAT W  MPOEKIM
CKOPOCTH OT BPEMEHH.

[IpoBeneHre CPaBHUTEIBHOIO aHAIN3a PABHOMEPHOIO U
PaBHONIEPEMEHHOTO IBUYKCHUM.

VYkazaHue UCnoJib30BaHus MOCTYNATEILHOTO U
BpallaTeIbHOTO JIBUKEHUN B TEXHUKE.

[TpuoOpeTeHue omnbiTa pabOTHI B IPYIIIE C BHITOJIHEHUEM
Pa3IMYHBIX COLIMAIIBHBIX POJIEH.

11




Pa3paboTka BO3MOXXHOM CUCTEMBI ICHCTBUM U
KOHCTPYKIIMH JJIsl SKCIIEPUMEHTAIBHOTO OIPEICIICHUS
KHHEMATHYECKUX BEIUYHH.

[IpencraBnenre nHGOPMALIUK O BUIaX JBUKCHUS B BUJIC
TaOJIUILIBI

3axonwl COXpAaHeHUA
8 MexXAaHUuKe

[IpuMeHeHne 3aK0HAa COXPAHEHHSI UMITYJIbCa IS
BBIYMCJICHUS N3MEHEHUN CKOPOCTEHN TEJ IPU UX
B3aMMOJICHCTBUSX.

N3mepenue paboThl CUIT MU U3BMEHEHHE KHHETUUECKOM
SHepruu Tena. Beruncnenue paboThl CUIT M U3MEHEHHUS
KUHETUYECKOW SHEPTHUU TENA.

Beluncinenre  NOTEHUMANBHOM ~ JHEpPruM  Tel B
rpaBUTallMOHHOM 1nosie. OmnpeneneHue NOTEHIHMAIBHON
SHEPrUM YIpPYro Ae(OpMUPOBAHHOTO TeJa IO W3BECTHOM
nedopMaluu 1 )KECTKOCTH Tea.

[IpumeHeHne  3aKOHAa  COXPAHEHMS  MEXaHWYECKOH
DHEPIUU IIPU PaCUYeTaX Pe3yibTaTOB B3AMMOJICHCTBHN TeEll
I'PaBUTALMOHHBIMU CUJIAMU U CWJIAMM YIIPYTOCTH.
VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHUKHU.
VYkazaHue y4yeOHbIX JUCUUIUIMH, IPU U3YYEHUH KOTOPBIX
MCITIOJIb3YIOTCS 3aKOHBI COXPAaHEHUS

2. OCHOBBI MOJIEKYJIIPHON ®M3UKN 1 TEPMOJMHAMUKN

Ochoebl
MONEKYAAPHOU
KUHemu4eckou
meopuu. Hoeanvhwiii
2as

BrInonHeHne 3KCIEpUMEHTOB, CIIyKaluX I
000CHOBaHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
(MKT).

Pemienue 3a1a4 ¢ npuMEHEHUEM OCHOBHOI'O YPaBHEHUS
MOJIEKYJISIPHO-KMHETUYECKON TEOPUH T'a30B.
Omnpenenenre napaMeTpoB BELIECTBA B ra3000pa3HOM
COCTOSIHUM Ha OCHOBAHWM YPAaBHEHUS COCTOSHUS
MJICaJIbHOTO rasa.

OnpeneneHre napamMeTpoB BEILIECTBA B ra3000pa3HOM
COCTOSIHUU U MTPOUCXOASIINX MPOLIECCOB MO rpadukam
3apucumoctu p (T), V (T), p (V).

OKcnepuMeHTalIbHOE uccienoBanue 3aBucuMoctu p (1),
V (T), p (V). [IpencraBnenue B Buje rpadukoB
U30XOPHOT0, 1300apHOr0 U U30TEPMUYECKOTO MPOLIECCOB.
Brruncnenue cpegHel KHHETUYECKON YHEPT MU TEIIOBOTO
JIBUKEHHS MOJIEKYJI I10 U3BECTHOU TEMIIEpaType
BEILIECTBA.

Bricka3piBanue rumnore3 st 00bICHEHHs] HAOI01aeMbIX
ABJICHUM. YKa3aHW€ TpPaHUL] MNPUMEHUMOCTH MOJEIH
«AIeanbHBIN ra3» u 3akoHoB MKT

OcHogvl
MepMOoOUHAMUKU

I/ISMCpeHI/IC KOJIMYECTBA TCIIJIOTHI B IIpOoLEccax
TCIIIOIICPCaavn. Pacuet xonnuecTBa TCIIJIOTHI,
H€O6XO,Z[I/IMOFO AJIs1 OCYIICCTBIICHUA 3aJaHHOI0 IIponecca
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¢ Teruionepenayer. Pacuer usMeHeHUs BHyTPEHHEN
SHEPrUM TeJ, pabOThl U EPEIAHHOIO KOJIMYECTBA
TEIJIOTHI C UCIIOJIBb30BAHUEM IIEPBOTO 3aKOHA
TEPMOIUHAMUKHU.

Pacuet pa®oThl, COBEpILIEHHOM ra30M, 10 IpaduKy
3aBucumoctu p (V).

Beruncnenre paboThl ra3a, COBEpIIEHHON NP N3MEHEHUHU
COCTOSIHMSL IO 3aMKHYTOMY Lukiy. Beramcnenue KII/]
IIPU COBEPIICHUH ra3oM padOoThl B MPOLECCAX U3MEHEHUS
COCTOSIHHA 1O  3aMKHyTOMy 1uKiy. OObsicHeHue
IIPUHLINAIOB JEHUCTBUS TEIUIOBBIX MAlIMH. JleMOoHCTpanus
ponu (QU3MKU B CO3aHUM U COBEPIICHCTBOBAHUHU Te-
IUIOBBIX JIBUTATEJIEH.

W3noxxeHue CyTu 3K0J0THYECKUX TPOoOIIeM,
00yCIIOBJIEHHBIX PA00OTOMN TEIJIOBBIX ABUraTeNIel U
IIPEUIOKEHUE IIYTH UX pElICHUs. YKa3aHue IPaHuL]
IIPUMEHUMOCTH 3aKOHOB TEPMOJIMHAMUKHU. Y MEHUE BECTH
JIMAJIOT, BBICIYIIIMBAaTh MHEHUE ONIIOHEHTA, y4aCTBOBATh
B JUCKYCCHH, OTKPBITO BBIPAXaTh U OTCTaWBaTh CBOIO
TOYKY 3pEHHS.

VYkazaHue y4yeOHbIX JUCHUIUIMH, TP U3YYEHUH KOTOPBIX
UCIIOJB3YIOT yueOHbIN MaTepuasl « OCHOBBI
TEPMOTUHAMUKI

Ceoticmea napos,
arcuoKocmell,
meepovix mei

N3mepenne BIa)KHOCTH BO3AyXa.

Pacyer KkonmuecTBa TEIUIOTHI, HEOOXOAMMOIO  JUIs
OCYLIECTBJIEHHS IpoIiecca IEPEX0a BEIIECTBA U3 OJTHOTO
arperaTHOro COCTOSIHUS B IPYyroe.

DOKCNEPUMEHTAIIBHOE HCCIEN0BAHUE TEIUIOBBIX CBOWCTB
BemecTsa.  IIpuBegeHne  NpuMeEpoB  KaMJUISIPHBIX
SIBJICHUH B OBITY, IPUPOJIE, TEXHUKE.

HccenenoBanre MEXaHUYECKUX CBOMCTB TBEPIBIX TEI.
[Ipumenenue puU3M4YEeCKUX NOHATHIA U 3aKOHOB B y4EOHOM
Martepuae npopecCuOHaAIbHOTO XapaKTepa.
Hcnonb3zoBanue MHTepHeTa 115 morcka nH(opManuu o
pa3paboTKax U MPUMEHEHUAX COBPEMEHHBIX TBEPIBIX U
aMOopGHBIX MaTEPUAJIOB

3. OJIEKTPOAMHAMMUMKA

Anekmpocmamuka

Brruncienue cui1 B3auMOEHCTBUS TOYCYHBIX
BJICKTPUYECKUX 3aPsJIOB.

Brruuciienre HanpsiK€HHOCTH 3JIEKTPUUYECKOTO TTOJIS
OJHOI'0 U HECKOJIBKMUX TOYCUHBIX JIEKTPUUCCKHUX 3aPSI0B.
Briuncnenue nmoTeHnuana 3J€KTPUYECKOTO MOJISI OJHOTO
M HECKOJIBKMX TOYEYHBIX JJEKTPUUYECKUX  3apsJI0B.
N3Mepenune pa3HOCTH MOTEHIIUAJIOB.

N3Mepenne sHEepruu IEKTPUUYECKOT0 MOJIsl, 3aPSKEHHOTO
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KOHJIEHCATOpA.

Brraucnenue SHEPIruu AIEKTPUYECKOTO TI0JI4,
3apsKEHHOTO KOHAEHCATOPA.

Pa3paboTka 1maHa 1 BO3MOXXHOM CXEeMbI JeHCTBUIN
AKCIIEPUMEHTAIBHOTO OINPEICIICHUS IICKTPOEMKOCTH
KOHJIEHCATOPA U IUAICKTPUUYECKON TPOHUIIAEMOCTH
BEIIISCTBA.

[IpoBeaeHrE CPAaBHUTENBHOIO aHAIM3a TPABUTALIMOHHOTO
Y DJIEKTPOCTATUYECKOrO NOJIEU

Tlocmosnnwviii moxk

N3mepenrie MOITHOCTH 3JEKTPUUYECKOro ToKa. M3Mepenue
O/J1C u BHYTpEHHETO CONMPOTUBIICHUSI UCTOYHUKA TOKA.
BrInosHeHne pacuyeToB CUIIbI TOKA U HAIPSKEHU Ha
ydacTkax dJeKTpuyeckux 1eneil. O0bsicCHeHHne Ha
MIpUMeEpE INEKTPUUECKON LIENU C ABYMSI HCTOYHUKAMU
toka (3/1C), B kKakoM cily4ae UCTOYHUK IJIEKTPUIECKOM
SHEPruu paboTaeT B peKUME reHepaTopa, a B KAKOM — B
peKUME MOTPEOUTEIIA.

OrnpeneneHue TeMneparypbl HUITH HaKAJIMBAHUS.
N3mepenure 3IeKTPUYECKOTo 3apsaa JIEKTPOHA.

CHsiTHE BOJIBTAMIIEPHON XapaKTEPUCTUKH THOJA.
[IpoBeneHre CPaBHUTEIBHOTO aHAIN3a
MOJIyIIPOBOJJHUKOBBIX THOJOB U TPHUOOB.
Hcnonb3zoBanne MHTEpHETA 1151 TOMCKA MH(DOPMALUU O
MEPCIIEKTUBAX PA3BUTHUS MOJYIPOBOIHUKOBON TEXHUKH.
Y cTaHOBKA MPUYMHHO-CIIECTBEHHBIX CBSI3EH

Macnummnovie senenus

N3mepenre HHAYKIMY MarHUTHOTO 10Jis1. Beruuciienue
CWJI, JEUCTBYIOIIMX HA ITPOBOJHUK C TOKOM B MAarHUTHOM
ToJe.

Brruuciienue cui, 1eMCTBYIOMIMX HA JEKTPUUCCKUN
3apsi, ABWKYIIUICA B MATHUTHOM IIOJIE.
HccnenoBanue SBICHAN 3JIEKTPOMATHUTHOW UHAYKIWH,
CaMOMHIYKIIUH.

Brruncnenne 3HEprud MAarHUTHOTO TOJISL.

OOBsicHEHUE TPUHIUIIA ISUCTBUS AJIEKTPOIBUTATEIIS.
OOBsicCHEHUE IPUHIIMIIA IEUCTBUS FeHepaTopa
AIEKTPUYECKOTO TOKA U AIEKTPOUZMEPUTEIBHBIX
npubopoB. OOBACHEHNUE MPUHIUTIA JCHCTBUS MacC-
cnektporpada, ycKopuTemnei 3apsKEeHHBIX YaCTHII.
OOBsICHEHUE PO MarHUTHOTO ITOJIS 3EMJIH B KU3HU
pacTeHUN, )KUBOTHBIX, YEJIOBEKA.

[IpuBeneHne npuMeEPOB MPAKTUYECKOTO PUMEHEHUS
W3YYCHHBIX SBJICHUM, 3aKOHOB, TPUOOPOB, YCTPOUCTB.
IIpoBeneHre CpaBHUTENBHOIO aHAJIM3a CBOMCTB
AIEKTPOCTATUYECKOT0, MArHUTHOTO U BUXPEBOTO
AJIEKTPUYECKUX TOJIEH.
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OObsicHEeHUE Ha MPUMEpPE MarHUTHBIX SIBJICHUMN, TOUEMY
(bU3MKY MOKHO pacCMaTpUBATh KaK METAUCIUTLIINHY.

4. KOJIEBAHUMS 11 BOJIHBI

Mexanuueckue
Koslebanus

HccnenoBanre 3aBUCUMOCTH TIEpHO/Ia KoeOaHui
MAaTEMATHYECKOTO MASITHUKA OT €r0 JJIMHBI, MAaCChI U
aMIUTUTYAbI KosieOanuii. MccaenoBanue 3aBUCUMOCTH
nepuo/ia Kojaebanuii rpy3a Ha MPYKUHE OT €ro MacChl U
YKECTKOCTH MPY>KUHBI. Beluncnenue nepuoja KojieOaHuii
MAaTEMATUYECKOTO MASITHUKA 110 N3BECTHOMY 3HAYCHUIO
€ro JUIUHBI. Berancienue nepro/a Kojaebanuii rpysa Ha
MPY>KUHE TI0O U3BECTHBIM 3HAYECHHSIM €r0 MacChl U
’KECTKOCTH NPYKUHBI. BbipaboTka HaBBIKOB
BOCIIPUHUMATh, aHAIM3UPOBATh, IlepepadaThiBaTh U
MPEABIBISATH HH(POPMALIUIO B COOTBETCTBUH C
IIOCTABJICHHBIMU 3a/1a4aMH.

[IpuBenenue npuMepoB aBTOKOJIEOATEIbHBIX
MexaHudeckux cuctem. [IpoBenenue kiaccuduxanuu
KoJieOaHu

Ynpyaue 6onnvl

N3mepeHne qnuHbI 3ByKOBOM BOJIHBI 110 PE3YJIbTaTaM
HaOII0IeHUI HHTep(EepEHINN 3BYKOBBIX BOJIH.
HabGnronenue u 00bsicHEHUE SBICHUI HHTEPPEPEHIINH U
Ju(ppaKkMi MEXaHUYECKHUX BOJIH.

[IpencraBienue obnacTeil MpUMEHEHUs YIIbTPa3ByKa U
IIEPCIEKTUBBI €r0 UCIIOJIB30BAHUS B PA3IMYHBIX
o0acTax HayKH, TEXHUKH, B MEJHULIMHE.

N3noxxeHue cyTu 3K0JIOTHYECKUX MPOOJIEM, CBA3aHHbBIX C
BO3JICHCTBHEM 3BYKOBBIX BOJIH HA OpPraHU3M YEJIOBEKa

DnexmpomazHumuole
Koslebanus

HaOmronenue ociyuiorpaMm rapMOHHYECKUX
KOJIeOAHUM CUJIBI TOKA B LICTIH.

N3mepeHne 2neKTpoeMKOCTH KOHeHcaTopa. M3mepenue
WHIYKTUBHOCTb KaTYIIIKH.

HccnenoBanue sIBICHUA SJIEKTPUUECKOTO PE30HAHCA B
MOCIIEIOBATEILHOM LIETIH.

[IpoBeneHye aHAIOTUH MEXKIY PU3NUECKUMHU
BEJINYMHAMU, XaPAKTEPU3YIOIINUMHU MEXaHUUYECKYIO U
AIIEKTPOMATHUTHYIO KOJI€OATEeIbHBIE CUCTEMBI.

Pacuer 3HaueHMI CUIIBI TOKA U HANTPSDKEHUS HA
AJIEMEHTAX LEMHU NEPEMEHHOTO TOKA.

HccnenoBanre npuHITUIIA JeHCTBUS TpaHchopMaTopa.
HccnenoBanue mpuHIMIIA IEWCTBUS T€HEPATOPa
nepemMeHHoro Toka. Mcnons3zoBanue utepuera nis
noucka nHGOpMaIMKM O COBPEMEHHBIX CIIOCO0ax
Mepe1aun JIEKTPOIHEPTUH

InekmpomacHummubsle
80JIHbL

OcyliecTBIEHUE  paguorepelaun W paguorpuema.
HccnenoBanue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH C
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MOMOIIbIO MOOMJILHOTO TelleoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIIIEHUS K U3y4aeMbIM Ha
ypokax (pu3uku 00bEKTaM U OCBaMBa€MbIM BUJIaM
nesiteabHoCTH. OOBsICHEHNE TPUHITMITUATIBLHOTO
pa3nuyus TPUPOAbl YIPYTUX U AIEKTPOMATHUTHBIX
BOJIH. M3110%KeHne CyTH SKOJOTUYECKUX TTPOOIIeM,
CBSI3aHHBIX C DJICKTPOMArHUTHBIMH KOJICOAHUSMHU 1
BOJTHAMH.

OOBsICHEHUE POJIH 3JEKTPOMArHUTHBIX BOJH B
COBPEMEHHBIX UCCIIEIOBaHUIX BeceneHnon

5. OIITUKA

Ilpupooa ceema

IIpumMeHeHnEe Ha IPAKTUKE 3aKOHOB OTPAKECHUS U
MIPEJIOMJICHUS CBETA MPU PEILICHUH 3a/1a4.

OrnpeneneHue CeKTPAIbHBIX TPAHUI] YyBCTBUTEIIBHOCTH
YeJI0BEUECKOro Ijiasa.

YMeHue CTpouTh N300pakeHUs MPEIMETOB, JaBacMbIe
nuH3aMu. Pacder paccTOsHUS OT JIMH3BI 10 U300paKeHUS
MpeaIMeETa.

PacueTt onTuueckoil CUJIBI TUH3EI.

N3mepenne PoKyCHOTO pacCTOSHUS JIMH3BI.

HcnpiTanne moaeneil MUKPOCKOMNA U TEIIECKOIA

Bonnoswie ceoticmea
ceema

HabGnronenue siBieHus: ”HTEpPEpEeHIINH
AJIEKTPOMArHUTHBIX BOJIH. Habmioienue siBeHus
nudpakiuy 3JIEKTPOMarHuTHBIX BoJiH. Habmonenue
SIBJICHUSI TTOJISIPU3AIIAN AJIEKTPOMATHUTHBIX BOJIH.
N3mepenune IIMHbBI CBETOBOM BOJIHBI IO pe3yjibTaTam
HaOMroAeHus siBNieHus1 uaTepdepeHuu. Habmonenue
sBiienust nudpakiuu ceera. Habmonenue siBieHus
MOJISIpU3alNM U aucnepcuu cBeta. [louck paznuuuii u
CXOJICTBA MEXAY AU(GPAKIIMOHHBIM M TUCTIEPCHOHHBIM
CTHIEKTPaMH.

[IpuBeneHne TPUMEPOB TOSBICHUS B TPHUPOAC H
WCITOJIb30BAHUSI B TEXHHUKE SIBICHHN WHTEP(EPCHIIHH,
mupakuy, TOJSpU3alMk W JAWCIEPCHUH  CBETa.
[lepeuncnenne MeTONOB TMO3HAHUS, KOTOpPHIE WC-
M0JIb30BAHBI NPU U3YYCHUU YKa3aHHBIX SIBJICHUIM

6. 2JIEMEHTHI KBAHTOBOU ®MU3UKU

Keanmosas onmuxa

Habmronerune (OTORIEKTPHUICCKOTO addekra.
OO0mbsicHenne 3akoHOB CToJIeTOBa HA OCHOBE KBAaHTOBBIX
IIPECTABIICHUM.

Pacyer MakcumanbHOW KHHETUYECKON SHEPTUU
AJIEKTPOHOB MPHU (POTOINEKTPUUECKOM dPdekTe.
Omnpenenenue paboThl BbIXOAA 3JIEKTPOHA MO rpaduKy
3aBUCUMOCTH MAaKCUMAJIbHOM KUHETUYECKOW DJHEPIUU
(OTOREKTPOHOB OT YACTOTHI cBeTa. M3Mepenue paboTsl
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BBIXO/1a JIEKTPOHA.

[lepeuncnenne nTpPUOOPOB YCTAHOBKHA, B KOTOPBIX

MIpUMEHsIETCS 0€3- HHEPIMOHHOCTh (hoTod(deKTa.
OObsicHEHUE  KOPITYCKYJISIPHO-BOJIHOBOI'O  Jyaju3Ma
cBOMCTB (poToOHOB. OOBICHEHHE POJIM KBAHTOBOW ONTHUKU
B Pa3BUTUU COBPEMEHHON (DU3HKHU

Duszuxa amoma

HabGnronenue TMHEHYaThIX CIIEKTPOB.

PacueT 4acToThl U JIMHBI BOJIHBI HCITYCKAaEMOIO CBETA
IIPU [IEPEXO0JI€ aTOMa BOAOPOJA U3 OJHOTO
CTAaLlMOHAPHOI'0 COCTOSHUS B Apyroe. O0bsicHEHNE
IIPOUCXOXKICHUS JTMHEHUATOro CIIEKTpa aToMa BOJOPOAa
Y pa3/In4usl IMHEHYAThIX CIEKTPOB Pa3IMYHBIX Ta30B.
HccnenoBaHue TUHENYATOrO CIIEKTpA.

HccnenoBanue npuHIMNa padoThl TFOMUHECIIEHTHOM
namnbsl. HaOmonenue u o0bsicHEHUE NpUHIUIA
nencteus nasepa. [IpuBenenue npuMepon
VCITOJIB30BAHUS J1a3epa B COBPEMEHHON HayKe U
TEXHUKE.

Hcnonb3zoBanne MHTEpHETA 1151 TOMCKA MH(DOPMALUU O
NepPCHEKTUBAaX MPUMEHEHHUS Jla3epa

Duzuka amomHo2o
a0pa

HaOmronenue TpexoB anbda-yactui] B kamepe BusbcoHa.
PerncrprupoBanue sAEpHBIX U3IIYYEHNUN C IOMOLIBIO
cuetuunka ['elirepa.

Pacuer sHeprum cBsi3u aTOMHBIX SJIEP.

Omnpenenenue 3apsiia © MacCOBOIO YMCIIa aTOMHOIO
A71pa, BOSHUKAIOLIETO B PE3YyJIbTATE PAIMOAKTUBHOTO
pacraja.

Brruncienue sHepruu, 0CBOOOXKTArOIIEHCS TPH
pPaIuo0aKTUBHOM pacnaje.

Onpenenenue NpoayKTOB SIACPHON PEAKLIHNH.
Bbluncrnenue 3Heprum, 0CBOOOKIA0IIEHCS TPU SIEPHBIX
peakuusax. [loHMMaHue NPEMMYIIECTB M HEIOCTATKOB
WCMOJIb30BaHUS ATOMHOW SHEPTUM W HOHU3UPYIOLIUX
W3JIy4YC€HUN B IPOMBIIUIEHHOCTH, MEIUIIHE.

N3noxkeHne CyT 3KOJIOTHYECKUX MPOOIJIEM, CBA3AHHBIX C
OMOJIOTUYECKUM JICUCTBUEM PaIMOAKTUBHBIX U3ITYUCHUH.
[IpoBenenne kinaccuuKaMy 3IEMEHTAPHBIX YACTHI] TI0
uxX (UBUYECKUM XapakTEepUCTHKaM (Macce, 3apsny,
BPEMEHHU KU3HH, CIIUHY U T.]I.).

IToHnMaHnE NEHHOCTEN HAYYHOTO TTO3HAHUS MUPA HE
BOOOIIIE JJI Y€JI0BEUECTBA B IIEJIOM, a JIJISl KaXKJ0TO
00y4aroIIerocs JMYHO, IICHHOCTEH OBIAJACHUS METOJIOM
HAay4YHOTO TTO3HAHUS JJIs TOCTUXKEHUS ycrexa B JII000M
BHUJIE TPAKTUYECKOMN AEATEIHLHOCTH
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3. YCJIOBUSA PEAJIMBALIUU ITPOT'PAMMBI INCHUIIJIMHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrne4eHn 10

Peanuzanuss mnporpaMMbl JUCHMIUIMHBI TpeOyeT Halu4us Y4eOHOro
KaOuHeTa.

O6opynoBanne yueOHOro kabmHera:

° pabouee MecTo MmpernoaBaTes;

° MTOCaJI0YHBIE MECTA M0 KOJIMYECTBY yUalUXCs;

° HarJIsAHbIE MOCOOUS (KOMIUIEKThI Y4YEOHBIX TaOHIl, TUIAKaTOB,
HACTEHHBIX TeorpaduyecKux KapT, MOPTPETOB BBIIAIOIIMXCSA YYCHBIX-
reorpados u nip.);

® KOMIUICKT TEXHHYCCKOH TOKyMEHTAIlMHd, B TOM YHCJIC IacropTa Ha
cpenctBa OOy4YeHUS, WHCTPYKIIMM TI0 WX WCIOJIB30BAHUIO W TEXHHUKE
0e30I1aCHOCTH;
TexHnuyeckue cpeacTBa 00yyeHHus :

o KOMITBIOTEP C JTUIIEH3MOHHBIM MIPOTPAaMMHBIM 00CCTICUCHHUEM;

o MYJIBTUMEIUIMHOE 000pYI0BaHHKE,

o TEXHUYECKUE CPEJICTBA OOyUCHHUHI.

3.2. UndopMmannoHHoe odecnieyeHrne 00yueHusl.
Ilepeyenbr pexoMeHayeMbIX YyueOHbIX u3AaHui, W HTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPbI

st ctyneHToB
OcHoBHas auTEparypa

1. Tpodumona T.U., dupcor A.B. ®usuka a1 npodeccuii v creruaibHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-Hay4yHOTO npoduieii: Pemenns 3amaqd. — M.,
2015.

2. ®upcos A.B. ®usnka ans npodeccuit U cenuanTbHOCTEH TEXHUYECKOTO U
€CTEeCTBEHHO-HAy4YHOro Tpoduieh: y4eOHUK JUisi  00pa3oBaTeNbHBIX
yupexaeHuil cpe. npod. odbpazoBanus / noa pea. T.M. TpodpumoBoil. —
M., 2014.

JlonmosiHUTEILHAS JIUTEpaTypa
1. KaceanoB B.A. WnmtoctpupoBansbsiii atiac mo ¢usuke: 10 xmacc. — M.,
2010.
2. KacesiHoB B.A. WnmoctpupoBanusiii atnac o ¢usuke: 11 xmacc. — M.,
2010.

3. Tpodumona T./., ®upcor A.B. ®usuka s mpodeccuii U crenuaibHOCTEH
TEXHUYECKOTO U €CTeCTBEHHO-Hay4YHOTOo mpoduieii: CoopHuk 3a1a4. — M.,
2013.

Tpodumona T.U., Dupcos A.B. ®usuka. CnpaBounuk. — M., 2010.
5. Cawmoiinenko I1.1. ®usuka misa npodeccuii U CnenuaibHOCTeH COUAIBHO-

B
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HSKOHOMHYECKOTO M TYMaHUTAPHOTO Mpoduieii: y4eOHUK I HA4aJIbHOTO U
cpeaHero npodeccuoHabHOro odpazoanus — M., 2010.

HNuTepHeT- pecypcebl
www.fcior.edu.ru (denepanbHbIi EHTP UHPOPMALIMOHHO-00PA30BATEIBHBIX
pecypcoB). wwww.dic.academic.ru (Akagemuk. ClI0Bapu M SHIIUKIIOIICIUH ).
www.booksgid.com (Boo” Gid. Dnekrponnas oudnuoreka). www.globalteka.ru
(T'mobanteka. 'mobampHast OMOTMOTEKA HAYYIHBIX pecypcoB). Www.window.edu.ru
(EnmHOE OKHO mocTyma K 00pa3oBaTellbHBIM pecypcam). WWW.St-Dooks.ru
(JIyumias yueOHast nureparypa).
www.school.edu.ru (Poccutickuit 00pazoBaTenbHbIN OpTat. JloCTYITHOCTS,
Ka4yecTBO, 3P(HEKTUBHOCTH).
www. ru/book (DaekTporHas OMOIHOTEYHAS CUCTEMA).
www.alleng.ru/edu/phys.htm (O6pa3oBaresbHbie pecypehl MaTepHeTa —Du3uka).
www. school-collection. edu. ru (Exqunast koiieKius mudpoBbIX
o0pa3oBaTeIbHBIX PECYPCOB).
https//fiz.1september.ru (yueOHo-MeToquueckas razera « Ousukay).
www. n-t. ru/nl/fz (HoGenerckue naypeats 1mo Gpusuke).
www.nuclphys.sinp.msu.ru (Axepuas ¢pusuka B UaTEpHETE).
www. college. ru/fizika (ITogrotoska x EI'D).
WWW.Kvant.mccme.ru (HayqHo-TOMyJIIPHBIN (PH3UKO-MAaTEeMAaTHICCKUN )KypHAT
«KBanT»). www.yos.ru/natural-sciences/html (ectecTBeHHO-HAYYHBIH KypHAIT JUIS
Monoaexu «IlyTe B HayKy»)

Yuebroe uzdanue
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU
JANCHUITIJINHBI

Koutposis uW omeHka pe3yibTaToB

OCBOCHHUS YYCOHOM JIUCIMILIMHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOHOCCCC IIPOBCACHUSA IIPAKTHYCCKHUX

3aHATHA M J1aOOpaTOpHBIX pabdoT,

TCCTUPOBAHMH,

a TaKKC BBIIIOJIHCHUS

00y4JaromMUMUCS WHIUBUAYAJTbHBIX 3a/IaHUH, UCCIICTOBaHUM.

Pe3yabTarhl 00y4eHust
(ocBOCHHBIE YMEHHSl, YCBOCHHbIC 3HAHUA)

DopMbI U METObI KOHTPOJISI M
OLIEHKH Pe3yJIbTATOB 00y4YeHusl

* IMYHOCTHBIX:

YYBCTBO TOPJIOCTH U YBAXEHUS K
UCTOPUU U JIOCTHIKEHHUSIM OTE€YECTBEHHOMN
dbusznueckol Hayku; (PU3NYECKH T'PAMOTHOE
MOBEJCHUE B MPOPECCUOHAIBHON JNIESITelNb-
HOCTH M OBITY TIpH OOpalieHuu ¢ nmpudopamu
Y YCTPOMCTBAMU;

TOTOBHOCTh K MPOJIOJIKEHUIO
oOpa30BaHUsI U TOBBIIICHUS KBATU(PUKALINU B
n30paHHON MpodecCuoHaIbHOMN AeATETbHOCTH
U O0OBEKTUBHOE OCO3HAHUE POJIM (PU3NYECKHUX
KOMIIETCHIUM B ATOM;

YMEHHUE HCIOJIb30BaTh JOCTHXKCHUS
COBPEMEHHOW (PU3NYECKOW HAayKu U (Puznye-

CKHX  TEXHOJOTHH A MTOBBIIICHUS
COOCTBEHHOT'O0 HMHTEJUIEKTYaJIbHOTO Pa3BUTHS
B BBIOpaHHOM npodeccuoHanbHON
NEeSATEeTbHOCTH;

YMEHUE CaMOCTOSITEIHbHO J0OBIBATh
HOBBIC /11 ce0st pu3MUeCcKre 3HAHMUS, UCTIOJb-
3yss JUIsl  OTOrO  JIOCTYNHBIE HWCTOYHHUKHU
uHdopmaIuy;

yMEHUE BBICTPAWBaTh
KOHCTPYKTUBHBIE  B3aUMOOTHQHISHUS,,ue B
KOMaH i€ M0 pelIeHUI0 OOIIUX 3a/1a4;

YMEHHE YIPaBIATH CBOEH
MO3HABATEIILHON NIESITEIbHOCTHIO, TTPOBOIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOTO
WHTEJUICKTYalIbHOTO Pa3BUTHUS,

* MeTanpeaMeTHbIX:

- MCTIONIb30BAaHWE PA3UYHBIX  BUJIOB
MO3HABATEIILHON NIEATeNLHOCTH JJIsl PEIICHUs
bu3ndecKkux 3aaad, MPUMEHEHHE OCHOBHBIX
METOJ/IOB TMO3HAHUS (HAOIIOIEHUS, ONUCAHNUA,
U3MEPCHHUSI, JKCIEPUMEHTA) IS HW3YYCHUS
pa3IUYHBIX CTOPOH OKpY Karolen

Texkymuii KOHTPOJIb:

- OneHuBanue OTYETOB 1o
BBITIOJIHCHUIO MPaAKTUYECKUX
paboT.

- Pemenne KaueCTBEHHBIX U

KOJIMYECTBECHHBIX 3aJ1a4.
- UnquBriyabHbIA OMpocC.

IIpomexyTOYHBIA KOHTPOJIb:

- OpOHTAIBHBIN OIPOC.

- TecTupoBaHue MO TEME.

- [logroroBka pedepatoB, JOKIAIOB,
VWHIVBUAYAJIBHOTO MPOEKTa C
M CIIOJIb30BaHUEM
UH(OPMAIMOHHBIX TEXHOJIOTHH.

HNTOroBbIil KOHTPOJIb:
- JIudbdepeHmupoBaHHbIN 3a4eT
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JNEUCTBUTEIBHOCTH;

- MCTIOJIb30BaHUE OCHOBHBIX
WHTEIJUIEKTYaJbHBIX OIEpalnii: IOCTaHOBKHU
3as1auu, (OpPMYITUPOBAHUS THIIOTE3, aHAIN3A U
CUHTE3a, CpaBHEHMs, OOOOIIECHHs, CHUCTe-
MaTH3alNH, BBISIBIICHUS MIPUYUHHO-
CJIIEJICTBEHHBIX CBSI3€H, IIOMCKA AaHaJOroB,
dbopMynIupoBaHUS BBIBOJOB JUIS HU3YyYEHHUS
pa3INyYHBIX CTOPOH (PU3UUECKHX OOBEKTOB,
ABJIGHMA M  TPOLIECCOB, C  KOTOPBIMHU
BO3HHMKAET HEOOXOJUMOCTh CTAJIKMBAThCA B
npodeccuoHanbHOM cepe;

- YMEHHE  TEHEpUpOBaTh HUIAEU U
OTIPENENATh CPENICTBA, HEOOXOTUMBIE IJISI UX
peanu3anuy;

- YMEHHE HCIOJb30BAaTh  Pa3jIU4HbIC
UCTOYHUKHU JUIsI TIOJTy4YeHHUs! (PU3MUECKON WH-
(dbopManuu, OLEHUBATh €€ JOCTOBEPHOCTH;

- YMEHHE aHAJIU3UPOBATh U
NPEACTABIATh HH()OPMALMIO B Pa3IUYHBIX
BUJIAX;

- yMeHHE  NyOJUYHO  MPECTaBIATH
pe3ynbTaTbl COOCTBEHHOIO  MCCIJIEIOBAaHUS,
BECTU JIUCKYCCHH, JTIOCTYITHO U TapMOHHYHO
couerass cojepkaHue U (OpMbl MPEACTaB-
JsieMoil uH(popMaluy;

* IPpeAMETHBIX

- ¢OPMUPOBAHHOCTH IPEJCTABICHUN O
poau U MecTe (UMK B COBPEMEHHON Ha-
YYHOU KapTUHE MUpa; ITOHUMaHUE
¢u3znyeckoil CymHOCTH HaOIIOJaeMbIX BO
Bcenennoit  siBaeHuWil, poiu QUMK B
(bOpMI/IpOBaHI/II/I prrozifgl%@toe usoanue A
(GyHKUIHMOHATIBHOM TPaMOTHOCTH YeJIOBEKa ISl
pElIeHMs MPAKTUYECKUX 3a/a4;

- BJIAJICHHE OCHOBONIOJIATAFOLIIUMU
buznuecKuMu HOHATHUSIMU,
3aKOHOMEPHOCTSIMHU, 3aKOHAMU M TEOPUSIMU;
YBEpPEHHOE  HUCHOJb30BaHUE  (HU3HUECKON
TEPMUHOJIOTMH U CUMBOJIMKH;

- BIQJCHUE  OCHOBHBIMH  METOJAMH
HAay4YHOI'O IIO3HAaHHWS, HCIOJIb3YEMBIMU B
¢du3zuke: HaOJI0ICHUEM, OIMCAHHEM,
U3MEPEHHUEM, SKCIIEPUMEHTOM;

- YMeHHs 00pabaTbiBaTh pe3yJbTaThl
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U3MEpPEHU, OOHapyXHBaTh 3aBUCUMOCTh
MEXIY bu3nYecKuMu BEJIMYMHAMU,
OOBSCHATH MOJIyYEHHBIC PE3YJIbTAThl U JI€JaTh
BBIBOJIBL;

- ¢(hOPMUPOBAHHOCTh YMEHHS peliaTh
busnueckue 3aaauu;

- ¢(hOpMHUPOBAHHOCTH YMEHUS
NPUMCHATh  TOJyYeHHBIC  3HAHUSA  JUIS
OOBSICHCHUSI YCIIOBUH MIPOTEKAHUS
bu3HIECKUX SIBIICHUH B IPHUPOJIE,

npodeccuonanbHOl cepe w I TPUHSITHS
IIPAKTUYECKUX PEIICHUHM B IOBCEAHEBHOU
KHU3HH,

- c(hopMHUPOBAHHOCTH coOCTBEHHOM
HNO3UIMM TI0 OTHOLIEHUI0 K (PU3HYECKOM
uHbopMaluy, TOJy4yaeMOW U3  pas3HbIX
UCTOYHHUKOB.

Yuebroe uzdanue
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JUCT UBMEHEHU U JONNOJITHEHU N 5 5
B PABOYYIO IPOTPAMMY OBIIEOBPA30OBATE/JIBHON YUYEFHON
JTUCHUITNHBI «®PU3UKA»

JU1s cTyieHToB Habopa 2019 rona
Ha 0aze OCHOBHOTO 00111eTr0 00pa3oBaHus
Ha 2020/2021 y4eOHbIH rof

W3MeHeHus U AOTOTHEHUS
PacCMOTPEHBI U 0JI00PEHBI

Ha 3aCeJJaHu1 METOJMYECKON KOMHCCHH
npenoaaBaTenen
00111e00pa30BaTeIbHBIX TUCIUIUINH,
poTokod Ne 9 ot 25 mas 2020 r.

B pa6ouyro nporpammy Ha 2020/2021 yueOHbIi ro1 U3MEHEHHS B pab0Uyro
porpamMmy He BHOCHUJTUCD.

Neri/nn | Paznen Conepxanue JONMOJHEHUN/U3MEHEHUI OcHoBaHus 19
BHECEHUS
JIOIIOJTHEHUI/M3MEHEH NI

Yuebroe uzdanue
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JUCT NBMEHEHUW U JOINOJITHEHUN
B PABOYYIO IPOTPAMMY OBIIEOBPA3OBATEJILHON YUYEFHON
JIUCHUIIINHBI « PU3UKA»

g cTynenToB Habopa 2019, 2021 rona
Ha 6a3e OCHOBHOTO 00IIEr0 00pa3oBaHUS
Ha 2021/2022 y4eOHblii roj

V3MeHEHUS U TOTTOTHCHHSI
PacCMOTPEHBI ¥ 0JT0OPEHBI

Ha 3acelaHui METOJMYCCKON KOMHCCHH
nperoaaBatesnei
00111e00pa30BaTeNIbHBIX JUCIUTIINH,
rpotokoit Ne 9 ot 25 mas 2021 r.

B pabouyto nporpammy Ha 2021/2022 y4eOHBINH TOA BHECEHBI CIETYIOIINE
VU3MEHEHHUS U IOTIOJTHEHUS .

Neni/nn | Paznen Conepxanne OcHoBaHus 115
JIOTIOJIHEHUI/U3MEHEHU N BHECCHMUS
JOTIOJTHEHU/U3MEHEHU I
1 Paznen 1 [lacnopr | I3110uUTh B clienyromen [Ipuka3 MunucTepcTBa
pabouei penakiuu MIPOCBEIICHUS
pOrpaMMBbl OK 6. IIposiBISTh TpaxaaHCKO- Poccuiickoit @enepanuu
po¢dheCCUOHATIBHOTO | MATPUOTHUYECKYIO MO3UIIHUIO, ot 17.12.2020 «O
moxyns, m. 1.2. JEMOHCTPHUPOBATh OCO3HAHHOE BHECEHHH U3MEHEHUN B
Lenp n NOBEJCHUE HA OCHOBE denepanbHbIE
IUTAHUPYEMBIE TpaJULIMOHHBIX rocyJapCTBEHHbIE
pe3ynbTaThI o0LICUSHIQBEYECHK X, LICHHOCTEH, oOpa3oBaTellbHbIE
OCBOCHMS IPUMEHSATH CTaHAAPThI CTaHAApPThI CPEHETO
po(heCCUOHATILHOTO | aHTUKOPPYNIIMOHHOTO MOBEACHUS | TPO(ECCUOHATIBLHOTO
MOy OK 11. Mcnonp30Bath 3HaHUS IO | 0Opa30BaHU»
(MHAHCOBOM TPAaMOTHOCTH,
IJIAaHUPOBATH
PeANPUHUMATENTBCKYIO
JesITEIbHOCTD B
npodeccroHanbHOM cdepe
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JUCT UBMEHEHU U JONNOJITHEHU N 5 5
B PABOYYIO IPOTPAMMY OBIIEOBPA30OBATE/JIBHON YUYEFHON
JTUCHUITNHBI «®PU3UKA»

JU1s cTyeHToB Habopa 2019, 2021, 2022 roga
Ha 0aze OCHOBHOTO 00111eT0 00pa3oBaHus
Ha 2022/2023 y4eOHbIi ToA

V3MeHeHust 1 TOTIOTHEHUS

PaccMOTpPEHBI M 0100PEHBI

Ha 3aCeJaHIH METOIMYECKON KOMUCCHUN
npenoaaBaTenei 0011e00pa30BaTeIbHBIX
JVCIUTUIHH,

poTokod Ne 9 ot 23 mas 2022 r.

B pabouyro nporpammy Ha 2022/2023 yueOHBIH roj BHECEHBI CIICIYIONIUE
W3MCHEHUS U IOTIOJTHCHHS:

Neri/n | Paznen Conepxanue TOMOJHEHUN/U3MEHEHUI OcHoBaHus 119
BHECCHMS
JTOTIOTHEHMI/U3MEHEHUM
1 3. YcnoBus | B criucok auTepatrypbl BHECEHBI CoOmroieHue
pean3alu | CJICAYIOIIME OCHOBHBIC HCTOUHUKH: tpedoBanus GI'OC
nporpammbl | 1) l'eanenmreiin JI.O., BynaTtosa A.A., CIIO 1o ciennanbHOCTH
mucuuruiebl | KopanneeB UL.H., Komkuna A.B. / 43.02.14 I'octuHNYHOE
®dusmka. 11 knacc. YueOHuk. bazoblii neno (1m.4.3.4.)

ypoBeHb- M.: [Ipocenienue, 2021

2) Uzeprun O.T. ®uzuka: yueOHuk s 11
kiacca. bazossiit ypoBens / 3.T. M3eprum.
- Mocksa: Pycckoe cnoBo, 2021. - 224 c. -
ISBN 978-5-533-02003-9. - URL.:
https://ibooks.rwiaaeksheli/ls3 74944/reading
- TekcT: 2neKTpOHHBIN.

3) Mzeprun D.T. ®usnka: yueOnuk s 10
knacca. / 9. T. U3eprun. - Mockaa:
Pycckoe cioBo, 2021. - 272 ¢. - ISBN 978-
5-533-02002-2. - URL:
https://ibooks.ru/bookshelf/374943/reading
- TekcT: 3neKTpOHHBIN
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JUCT UBMEHEHU U JONNOJITHEHU N
B PABOYYIO IPOTPAMMY OBIIEOBPA30OBATE/JIBHON YUYEFHON
JTUCLHUITNHBI «®PU3UKA»

JUIs cTyieHToB Habopa 2021, 2022 rona
Ha 0a3e OCHOBHOTO 00Iero oOpa3oBaHus
Ha 2023/2024 y4eOHbIi ToA

N3MeHeHust U JOMOJHEHUS

PacCMOTPEHBI ¥ 0JJOOPEHBI

Ha 3aceJaHuU METOJIMYECKON KOMUCCHUU
npenojaBaresiei creruaibHbIX JUCITUIIINH
Y MacTEPOB MPOU3BOACTBEHHOTO OOYUYCHUS,
npoTokoa Ne9 ot 26 mas 2023 r.

B paGouyto mnporpammy nHa 2023/2024 yuyeOHBIA TOJ HU3MEHEHHUS U
JIOTIOJTHEHUSI HE BHOCHIIUC.

Neni/n | Pazzen Conepxanue OcHoBaHud 1 BHECEHUS
JIOTIOJTHEHUI/M3MEHEHNN | TOMOJIHEHUI/N3MEHEHUI

Yuebroe uzdanue
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JUCT UBMEHEHU U JOIIOJITHEHUM
B PABOUYYIO ITIPOTPAMMY OBIHIEOBPA3OBATEJBbHOM YYEFHON

JANCIUIIJIMHBI «PU3UKA>

st ctyaenToB Habopa 2023 roga

Ha 06a3e OCHOBHOI'O 00111eT0 00pa3oBaHUs

Ha 2024/2025 y4eOHbIii Tox

N3meneHus 1 10MOTHEHUS
PacCMOTPEHBI U 0JI00PEHBI

Ha 3acelaHUU METOJUYECKON KOMUCCUU
nperojasaresuen
00111e00pa30BaTENbHBIX JUCIUTLINH,
npotokod Ne9 ot 24 mas 2024 1.

B pab6ouyto mporpammy Ha 2024/2025 yueOHBIH T0OJ BHECEHBI CIICIYHOIIUE
MU3MEHEHHMSI M JIONIOJIHCHHUS :

Neri/r1 | Paznen Conepxanue JOMOJHCHUI/U3MEHEHUIM OcHoBanus UiA
BHECCHHUSA
JIOTIOJTHEHUI/U3MEHEHU I
1 3. VcnoBusa | B criucok auTepatypbl BHECEHBI CIEIYIONINE CobmaroneHue
pean3alui | UICTOYHUKMU: TpeboBanuit ®I'OC
IPOTPaMMBbI 1) Tenpenmreitn JI.O., BynatoBa A.A., CIIO no cnenuanbHOCTH
UCIIUILIAHBI Kopuunser 1U.H., Komkuna A.B. / 43.02.14 T"'ocTuHHYHOE

2)

3)

®dusuka. 10 knacc. YueOnuk. bazoBbiii
ypoBeHb — M.: [IpocBemienue, 2021
IlepenbMman, . . 3anumarenpHas
¢buzuka. B 2 ku. Kaura 2 / 4. U.
[Tepeneman. — Mocksa: 3natenbcTBO
FOpaiit, 2023. — 242 c. — (OtkpbiTas
Hayka). — ISBN 978-5-534-07257-0. —
Tekcr: anextponHsIil // OO6pa3oBaTenbHas
wiardopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/514663

[lepenbMman, S. . 3anumarenvHas
¢usuka. B 2 xu. Kuaura 2 / 5. WL
[Tepeneman. — MockBa: M3natenscTBO
Opaiit, 2023. — 242 c. — (OtkpbiTas
Hayka). — ISBN 978-5-534-07257-0. —
Texct: anexTponHskIi // OO6pa3oBaTenbHas
wiardopma KOpaiit [caiit]. — URL:
https://urait.ru/bcode/514663

bi (SN (0]



https://urait.ru/bcode/514663
https://urait.ru/bcode/514663

JIUCT UBMEHEHUM U JONNOJIHEHUN

B PABOUYIO IPOI'PAMMY YUEBHOM JUCHUILIMHBI

«Duzuka»

43.02.14 I'ocTuHU4YHOE J1€J10
JUIs cTyaeHToB Habopa 2021, 2022 rr.
Ha 0aze OCHOBHOTO 00111eT0 00pa3oBaHus
Ha 2024/2025 y4eOHbIi TO1

W3meHeHus ¥ TOTIOJTHCHHUSI

PacCMOTPEHBI U 0JI00PEHBI

Ha 3aCEeTaHUHA METOANYCCKOU KOMHUCCHH
npenojaaBareneil  001eo0pa3oBaTENbHBIX
JTUCIUTUINH, MPOTOKOJ No7

ot 07 deBpans 2025 T.

U3MCHCHHA U JOIIOJIHCHMA:!

B pabouyto mporpammy nHa 2024/2025 y4eOHBIH TOJ BHECEHBI CIEIYIONINE

Neni/mt | Paznen Coaepxxkanue OcHoBaHus 1Jisl BHECEHMSI
JAONOJIHEHUI/M3MEeHEeHU H JAONOJIHEHUI/M3MEeHEeHU H
1 3. YcnoBus B cnimcok nureparypsl BHeceHs! | [Ipuka3 MunucrepcTsa
peanu3anuu CIIEAYIOIE€ UICTOYHUKMU: npocsenenus Poccurickon
MpOrpaMMBbl ®enepanuu oT S HOsAOps 2024 1. N
mucuurinebl - | Gemenko T. C. Pusuka: 769 "OO yTBep)KIECHUU

ColnanbHO-3KOHOMUYCCKHUH,
ryMaHUTapHBIN TpoQuin:
ODV: yuebHoe uznanue /
®emenko T. C., Anekceena E.
B., IllecTakoBa JI. A. - MockBa:
Axanemus, 2024. - 0 c.
(O6meobpazoBaTenbHas
MOJATOTOBKA B YUPEKACHUSIX
CIIO). - URL.:
https://academia-moscow.ru -
Pexxum noctyna: DnekTpoHHas
ounbnmmoreka «Academia-
mosCcoOw». - TEeKCT:
AJIEKTPOHHBIN. - Pexxum
JOCTYTIA: IO MOJIIUCKE.

dhenepanbHOTO MEPEUHS
y4eOHUKOB, TOMYIIEHHBIX K
WCITIOJIb30BAHUIO TP PeaATTU3AINH
UMEIOIINX TOCYIapCTBEHHYIO
aKKpEIUTAITNI0 00Pa30BaTEIIHHBIX
MporpaMM Ha4aJIbHOTO OOIIEro,
OCHOBHOTO 00IIIET0, CPETHETO
oO1iero oOpazoBaHus
OpraHu3aIUsIMH,
OCYIIECTBIISIIOITAMU
o0Opa3oBaTeIbHYIO JACSTEIHHOCTD,
U YCTaHOBJICHUU MIPEICITHHOTO
CpOKa HCTIOIh30BaAHUS
UCKITFOUCHHBIX YIYCOHUKOB U
pa3pabOTaHHBIX B KOMIUIEKTE C
HUMH Y4eOHBIX mocoouit"”

JIMIIEH3UOHHBIN TOTOBOP
No30OUTI0017127 ot 25 deBpans
2025 r. ¢ OO0 «ObpazoBaTeILHO-



https://academia-moscow.ru/

N3paTenbckuil NEHTP «AKaJIEMUSD)
Ha IIPeIOCTaBIEHUE JOCTyNa K
3JIEKTPOHHON OMOINOTEKE
«Academia-library»

JIMIIEH3UOHHBIN TOTOBOP
A0180410 ot 26 derpamns 2025 r.
¢ AO «M3paTenbCTBO
«IIpocsemenue» Ha
MPEIOCTABJICHUE JTULICH3UN Ha
ucmoan3oBanue DY




