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1. OBIIASA XAPAKTEPUCTUKA IPOI'PAMMBI IIPEJIMETA
YIIB.10 ®u3zuka

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

Pabouas mporpamma npeamera YIIB.10 ®usuka sBisercss yacTbio 00pa30BaTEbHON
nporpammbel CITO B cootBerctBuun ¢ ®PI'OC cpeagnero oOmiero oOpa3oBaHHs, C y4E€TOM
tpeboBanuit ®PI'OC CIIO no mpodeccun 35.01.14 Macrtep no TeXHUYECKOMY OOCTYKHBAHUIO
PEMOHTY MaIIMHHO-TPAKTOPHOTO MapKa.

1.2. MecTto mnpeaMera B CTPYKType OCHOBHOH mnpodeccuoHAILHOH 00pa3oBaTebHOM
NMPOrpaMMbI: MIPEAMET OTHOCUTCS K 00IIe00pa30BaTEIbHOMY YI€OHOMY ITUKITY.

1.3. Pe3yabTaThl OCBOEHHUSI NPeAMeTA:

OcBoenne coaepxxanust mnpeamera YIIB.10 ®usuka oOecneuuBaeT JIOCTHKEHHE
00y4aroIUMUCS CIEAYIOINX PE3YIbTaTOB!

B YaCTH OCBOEHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl:
JINYHOCTHBIX:

- JIP 9. 'oTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUHM BCEH JKU3HHM; CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BaHHUIO Kak
YCIIOBHIO YCIIEHIHOM NMpo(dhecCHOHaIbHONM U 00IECTBEHHOM JesITeIbHOCTH;

- JIP 14. CdopMuUpOBaHHOCTh IKOJOTUYCCKOTO MBINUICHHUS, TOHUMAHUS BIMSHUS
COLIMAJIBHO-OKOHOMHMUYECKUX IPOLECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOM CpEnbl;
IPUOOPETEHUE OIBITA HKOJIOTO-HANPABICHHON AEATEIbHOCTH;

MeTanpeaMeTHbIX:

- MP 3. BrnaneHnwe HaBBIKAMH II03HABATENIbHOW, Y4YeOHO-MCCIIEAOBATEIBCKON U
NPOEKTHON JEATENIbHOCTH, HAaBBIKAMH pa3pelieHHsi MpoOsieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB PEIICHUs NMPaKTUYECKUX 3a/1ay, IPUMEHEHHUIO Pa3IMYHBIX
METOJI0B ITO3HAHNUS;

- MP 5. YMeHnue ucnonb3oBaTh cpeacTBa MH(GOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosoruil (nanee - UKT) B perieHnn KOrHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHbBIX
3a/a4 ¢ COOJIo/ieHHeM TpeOOBaHUNM DJPrOHOMUKH, TEXHUKM O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(POPMAIIMOHHON O€30I1aCHOCTH;
OO0yuaromuiicss HayunTcs (peryJIiTUBHbIE YHMBepcaJIbHbIe YUeOHbIe 1eliCTBHS):

- YVJIP | - caMOCTOATENBHO ONpPENENsTh LENH, 3a1aBaTh apaMeTpbl U KPUTEPUH, 10
KOTOPBIM MO>KHO OIPEAETUTh, YTO LENb JOCTUTHYTA;

- YYJIP 2 - oneHuBaTh BO3MOYKHBIE NOCIEACTBHS JTOCTHKEHUS IOCTaBICHHOM LIENU B
NEeSITEIbHOCTH, COOCTBEHHOW JKM3HM M KU3HU OKPYXAIOIIMX JItOJIel, OCHOBBIBAsCh Ha
COO0OpakeHUSIX ITUKU U MODPAJIH;

- YVJIP 3 - craButh u GopMyaupoBaTh COOCTBEHHBIE 3aaydl B 00pa3oBaTEIBHOMN
JESATEIIBHOCTH U JKU3HEHHBIX CUTYalUsX;

- YVJIP 4 - oueHuBarh pecypchl, B TOM YHUCJIE€ BpeMs W ApyrHMe HeMaTepualbHbIE
pecypchl, HEOOXOIUMBIE JUIsl TOCTHYKEHUS IIOCTABICHHOH 11eJH;

- YVJIP 5 - BeIOUpath myTh JOCTUXKEHHS LENH, IJIAHUPOBATh PEIIEHUE MOCTABIEHHBIX
3a/1a4, ONTUMHU3UPYS MaTepualbHbIE 1 HEMAaTEpHAIIbHBIE 3aTPaThl;

- YVJIP 6 - opranu3oBbiBaTh 3G (EKTUBHBIA MOMCK PECYpCOB, HEOOXOTUMBIX JUIS
JIOCTHKEHUS TIOCTaBICHHOM 1IEIN;

- YVJP 7 - conocTaBisATh IMOJYYEHHBIM pe3yJbTaT AEATEIBHOCTH C IOCTABICHHOU
3apaHee LETbIO.

OOyuaromuiicss HayuYuTcsl (IIO3HABAaTe/IbHbIC YHHBEPCAJIbHbIC YUeOHbIe 1eHCTBHS):

- VVYII 1 - uckaTh ¥ HaXOAWTH O0OOOIICHHBIE CIIOCOOBI pelIeHus 3a71ad, B TOM YHUCIIe,
OCYILLECTBIIAATh PA3BEPHYTHIH HMH(OPMAIMOHHBIA IOUCK M CTAaBUTh HAa €ro OCHOBE HOBBIE
(yueOHBIEC U TIO3HABATEIILHEIC) 33/1a4H;



- YVVAII 3 - wucnonb3oBaTh pa3iUyHbIE MOJEIbHO-CXEMAaTUUYECKUE CpPEACTBa JUIs
MIPE/ICTABIICHNS CYILIECTBEHHBIX CBSI3€ M OTHOILICHWH, a TaK)Ke MPOTHUBOPEUYNI, BBISBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

- YVIAII 5 - BeIXOAWTH 3a paMKH Y4eOHOro TMpeaMeTa | OCYIIECTBIATH
[eJICHANPABJICHHBI TOUCK BO3MOXKHOCTEH JUIsI IIMPOKOTO IEPEeHOca CPEACTB M CIOCOOOB
JIeHCTBHS,

- YY1 7 - MEHATH U yIEpKUBATh Pa3HbIC MO3ULIUH B ITIO3HABATEIbHOMN JAEATEIbHOCTH.
Oo0yuaromuiicss HAyuYuTcs (KOMMYHMKATHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe J1eHCTBUA):

- YVJK 1 ocymiecTBiasTh JEIOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHHUKAMM, TaK U CO
B3pOCJIBIMH (KaK BHYTpU 0Opa30oBaTEIbHON OpraHM3alliM, Tak U 3a €€ MpejesiaMu), moJoupaTh
NapTHEPOB JUIA JENIOBOH KOMMYHUKALMM MCXOJS W3 COOOpaXEeHUH pe3yabTaTUBHOCTH
B3aUMOJICHCTBUS, a HE JINYHBIX CUMIIATHH;

- YVJIK 2 npu OoCylecTBICHUM TPYIIOBOH pabOThl OBITH KaKk PYKOBOJIUTENEM, TaK H
YJIEHOM KOMAaHJIbl B Pa3HbIX poJiAX (TeHepaTrop Ui, KPUTUK, UCIIOJHUTENb, BBHICTYIAIOIIUH,
9KCIEPT U T.1.);

- YVJIK 3 KoOpauHUPOBATh U BHIIOIHATH Pa0OTY B YCIOBUSAX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBHS,

- YVJK 4 pa3BepHyTO, JIOTMMHO M TOYHO H3JIaraTb CBOK TOYKY 3pEHHUS C
MCIIOJIb30BAaHUEM aJIEKBATHBIX (YCTHBIX M MMCHbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

IIpeameTHBIX:

1) chopMHUpPOBAHHOCTH TIPECTABIICHUN O POJIM U MeCTe (PU3UKH B COBPEMEHHON HAYIHOMN
KapTUHE MHpa; MOHUMaHHe (PU3MUECKON CYIIHOCTH HAONIOAaeMbIX BO BceneHHOW sBIeHUM;
MOHUMaHue PO (Gu3uku B (HOPMHUPOBAHMH KpPyro3opa U (PyHKIHOHATHHOW TPaMOTHOCTH
YeJIOBEKa /ISl PEIICHUS IPAKTUYECKUX 3a]1ay;

2) BIaJIeCHUE OCHOBOTMOJATAIONIUMU (DU3NYECKUMH TOHATUSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMHU U TEOPHUSIMH; YBEPEHHOE TOJb30BaHNEe GU3NUYECKON TEPMUHOIOTHEN U CUMBOJIUKOM;

3) BHIaJeHHE OCHOBHBIMH METOJIaMU HAy4YHOTO MO3HAHMS, UCIIOJIBb3YEMbIMH B (HU3UKE:
HaOMO/IeHUe, ONKCAaHWe, W3MEPEHHEe, OKCIEPUMEHT; YMEHHs o00padaThiBaTh pe3yIbTaThbl
W3MEPEHHM, OOHApYXUBaTh 3aBUCUMOCTh MEXAY (U3NYESCKUMH BEIMYUHAMH, OOBICHATH
MOJIyYEHHBIE PE3YJIbTaThl U JI€JaTh BHIBOBI;

4) chopMUPOBAaHHOCTH YMEHHS pemiaTh (PU3UIECKUE 3a/1a4u;

5) chopMHPOBAaHHOCT YMEHHS MPHUMEHSITH TOJYYCHHBIE 3HAHUS U1 OOBACHEHUS
YCJIOBHM MpOTeKaHUs (U3HMUECKUX SBICHUHN B IPUPOJE U JIJIST TPUHATHUS TPAKTUYECKUX PEIICHUN
B [IOBCETHEBHOMW KU3HM;

6) chopMUPOBAHHOCTh COOCTBEHHOW TIO3UIIMM TIO OTHOIICHHIO K (U3HYECKOU
uH(pOpMaIH, TOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB;

7) oBnaneHue (chOpMHUPOBAHHOCTH MPEJCTABICHUN) TpaBUIaAMHU 3aMUCH (U3HUECKUX
dbopmyn penbeHO-TOUECHHON cucTeMbl 0003Haduenuii JI. bpaiins (i cienbix u ci1aboBUASIINX
obyuaromuxcst) (m. 7 BBeaeH [Ipukazom Munobprayku Poccun ot 31.12.2015 N 1578).

OcBoenne coaepxanust npeamera OYIL.O1 Pycckmii s13bik oOecrieunBaeT TOCTHXKEHUE
00y4JaroIMMUCS CIEAYIOMNX Pe3yIbTaTOB pealn3aluy MporpaMMbl BOCIIUTAHUS:

- JIP 4. IIposBastomuil 1 JEMOHCTPUPYIOIIMHA YBaXKEHHUE K JIIOJSIM TpyZa, OCO3HAIOIIUI
IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsiuiics K GOPMUPOBAHHUIO B CETEBOM CpeJie TUIHOCTHO U
po(hecCHOHATFHOTO KOHCTPYKTUBHOTO «1IU(PPOBOTO clienay;

- JIP 10. 3a0otsmmiics o 3ammMTe OKpYXKalomeHd Ccpeapl, COOCTBEHHOM H UYXOU
0€3011aCHOCTH, B TOM UHUCIIe IIU(PPOBOI.



2. CTPYKTYPA U COAEP)KAHUE NTPEIMETA

2.1. O0bem npeamera BUIAbI Y4eOHOMH padoThl

Bun yueOHoii padoThI

O0BeM yacoB

MaxkcuMajibHasi ydeOHasi HATPY3Ka (Bcero)

330
Oo6s3aTenbHasi ayIuTOpPHas yueOHasi Harpy3Ka (Bcero) 220
B TOM YHCIIE:
TEOPETHIECCKOE 00YyUCHHUE 141
J1a00paTOpHBIE 3aHATHA 21
MpaKTHYCCKHUE 3aHATUS 40
KOHTPOJbHAs paboTa 18
CamocTosTeabHasi paboTa o0y4aiomerocsi (Bcero) 110

[TpoMexxyTouyHast aTTecTanus MPOBOAUTCS B OpME IK3aMeHa




2.2. TemaTn4yeckunii miaH u cogepxxanue npeamera YIIB.10 ®dusuka

HaumenoBaHnmue
pa3nesnoB U TeM

Conep:xanue y4eOHOT0 MaTepuaia U (JOPMbI OPraHU3AINH eI TETLHOCTH
odyuaommuxcs

Yposenn
0CBOEHUS

0O0nem
4acoB

Yva

Kox JIP
peaauzanumn
MPOrpaMMbl
BOCIIUTAHUS

1

2

3

6

BBenenue

Cozepxanue yueGHOTO MaTepuana

1 | dusuka — QyHgaMeHTanpHas Hayka o nmpupoje. EcrecTBeHHO-Hay4HBIN
METOJ, MO3HAHHUS, €T0 BO3MOXKHOCTH U TPAHULBI IPUMEHHMOCTH.
OKCHEPUMEHT U TEOpUs B IPOLECCE O3HAHUS IPUPOABL. MoaeIupoBaHue
¢bu3HYeCcKNX ABICHUN B IpoLieccoB. PoJb SKCIIEpUMEHTa B TEOPUH B
IIpoLecce MO3HAHNS TPHPOIBIL.

Plww|>~

2 | ®uznueckas BenuuuHA. [lorpemrHoCTH U3MEPEHUI GU3HICCKUX BETMYHH.
dusnyeckue 3aKoHbL. [ paHUIBI IPUIMEHUMOCTH (PU3MYECKUX 3aKOHOB.
[MonsiTre o pusnueckoit kapTuHe Mupa. 3HaueHne pU3NKU IPH OCBOCHUU
npodeccuii CI10 u cnenpansraocreii CIIO.

MP 5., VYII1 7,
YYJIP 2, YYJIK 4

CamocTosiTe1bHast padoTa o0y4yaromuxcsi: [IpuBeaeHne npuMepoB BIMSHUSA OTKPBITHH B
(u3MKe Ha IPOTrpece B TEXHHUKE U TEXHOJIOTUH MPOU3BOACTBA. Vcnonbp3oBanue MHTepHETa

JUIs IOMCKa MH(pOpMaIuu

JIP 9., MP 3.

Paszgen 1. Mexanuka

~
(6]

Tema 1.1.
Kunemaruka

Copepxanne yaeOHOTO MaTepuaa

N
~

Mexannueckoe neuxenue. [lepememienue. [1yTs.

CkopocTtb. PaBHOMEpHOE NPSMOTMHEIHOE IBI)KEHUE.

YckopeHue.

PaBHOnIEpEMEHHOE NIPSMOJIMHENHOE ABUKECHHUE.

PaBHONIEpEMEHHOE NPSAMOJIMHENHOE JBUXKECHHUE.

PaBHONIEpEMEHHOE NIPSAMOJIMHENHOE ABUKECHHUE.

CB000IHOE TTAJICHHUE.

JIBmxeHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

O O|INO|U|RWIN|F-

PaBHOMEpHOE IBU)KEHME 110 OKPY>KHOCTH

[EY
o

PaBHOMEpHOE IBU)KEHUE 110 OKPY>KHOCTH

NINININININININININ

I R

JIP 14., MP 5.,
YYJIP 1, YYJIP 3,
VYJIP 4, YY]IP 5,
YYJIP 7,
VYU 1, VY 3,
VYK 1, VYK 4

TemaTHKa NPAKTHYECKUX 3aHATHI U JIa0OPATOPHBIX padoT

[IpakTrnueckoe 3anarue 1. Pemenne 3amayq

N

[IpakTrueckoe 3anarue 2. Pemenune 3amaq

JIP 9, MP 3.




KontpoabHas padora 1. Knnemaruka 2 MP 3.
CamocrosiTesnibHasi padoTa odyuarommuxcs: Pemenue 3anau. [IpencraBnenue nHpopmanuu 8
0 BUjax ABWXEHHS B BUe TaOnuupl. [IoAroToBKa YCTHBIX BBICTYIUICHUH 110 331aHHBIM TIP9. MP 3
TeMaM, 3cce, T0KIaJ0B, pedepaToB, HHIUBHIYAIEHOTO IIPOEKTA C UCIIOIb30BaHUEM ? ’
nH(OpPMAIMOHHBIX TEXHOJIOTUI

Tema 2. 3aK0HBI Copeprxanne yaeOHOr0 MaTepuaia 24

mexaHuku Herotona | 1 | Ilepssiii 3akon HeioToHa. 2 1
2 Cua. Macca. Ummymnec. 2 1 JIP 14., MP 5.,
3 | Bropoii 3akon HeloToHa. OCHOBHOM 3aKOH KJIaCCUYECKOH TUHAMHKU. 2 1 YYIAP 1, VYV]P 3,
4 | Tperuii 3akon HproToHa. 2 1 YVJIP 5, VYIP 6,
5 3aKOH BCEMHPHOTO TATOTEHUS. 2 1 YyapP 7, VYA 1,
6 | I'paBuTanmonHOE MOTIE. 2 1 YVIK3, VYK 4
7 | Cuna tsxectu. Bec. 2 1
8 | Cmoco0sI m3mepenns Macchl Ten. CHITbI B MeXaHHUKeE. 2 1
TemaTuKa NPaKTHYECKUX 3aHATHI M J1a0OPATOPHBIX padoT
JlaboparopHas pabora 1. MccnenoBanne QBMKESHUS Tea MO ICHCTBHEM ITOCTOSHHOM CHIIBI. 1 P 14
JlabopaTopHnas pabota 2. V3y4eHne 0coOEHHOCTEH CHITBI TPEHUS (CKOJIBKECHUS). 1 '
[Ipaktuueckoe 3anarue 3. Pemenue 3anay 2 JIP 9., MP 3.
[Ipaktuueckoe 3ansatue 4. Pemenue 3anau 2
KonrtpoabHas padora 2. 3akonbl MexaHuku HeloTona 2 MP 3.
CamocrosiTesibHasi padora odyyaromuxcs: Pemenue 3agau. IloarotoBka ycTHBIX 8
BBICTYIUICHHUH TI0 33JaHHBIM TeMaM, 3cce, JOKIaI0B, pedepaToB, MHINBUAYATFHOTO IIPOCKTa JIP 9., MP 3.
C MCHOJIb30BaHUEM HH()OPMAIIMOHHBIX TEXHOJIOTHH.

Tema 3. 3akoHbl Copneprxanne yaeOHOro MaTepuaia 27

COXPaHEeHMs B 1 | 3akoH coxpaHEeHUs UMITyJIbCa. 2 1

MeXaHuKe 2 PeakTrBHOE IBHKEHHE. 2 1 JIP 14., MP 5.,
3 | Pabora cmipl. PaboTa moTeHIIMAIBHBIX CHIL. 2 1 VYIP 1, YV]IP 4,
4 | MowmHOCTh. DHEPTHSL. 2 1 YVIP 5, YYIP 6,
5 Kunernueckas sHeprusi. 2 1 YYAIT 1, VY III 3,
6 | [loTeHMampHAas SHEPTHS. 2 1 YYAITS, YVIK 1
7 | 3akoH coxpaHeHHUs] MEXaHHMIECKOH YHEPTHH. 2 1
8 | IlpumeHeHne 3aKOHOB COXPaHEHHUSL. 2 1
TeMaTHKa NPaKTHYECKUX 3aHATHIA M JIA00PaTOPHBIX padoT
JlaboparopHnas pabora 3. M3y4yeHue 3aKk0Ha COXpaHEHUs HMITYJIbCA. 1
Ha?opaTopHaﬂ pabora 4. CoxpaHeHHe MEXaHUYECKOI SHEPTrUH NP JBIDKEHUH Tella 10 1 IP9. MP 3
JICHCTBHEM CHJI TSDKECTH M YIIPYTOCTH. ’ '
JlaboparopHas pabora 5. CpaBHeHHE paOOThI CHIIBI C U3MEHEHHEM KMHETHYECKON SHEPTu 1




TCia.

JlaboparopHras pabora 6. 3yueHre 3aKOHOB COXpaHEHHUs Ha TIPUMeEpe yAapa IapoB 1 1
0aJIIMCTHYECKOTO MasITHHUKA.
IIpakTueckoe 3anarue 5. Pemenue 3anau 2 JIP9. MP 3
IIpaktuueckoe 3anarue 6. Pemenue 3anay 2 v '
KouTtposabHas padora 3. 3akoHbI COXpaHEHHs B MeXaHHKe 2 MP 3.
CamocrosiTenbHast padoTa o6y4yaromuxcs: Pemenne 3agau. Yka3aHue rpaHuly 9
MIPUMEHUMOCTH 3aKOHOB MEXaHHUKH. YKa3zaHHe Y4eOHBIX JUCIMIUINH, IPU U3y4EHHU KOTOPBIX
HCIOJIb3YIOTCS 3aKOHBI COXpaHeHUs. [10AroToBKa YCTHBIX BBICTYIUICHUH MO 3aJaHHBIM JIP 9., MP 3.
TeMaM, 3cce, TOKIAJI0B, pehepaToB, HHIANBHIYAIFHOTO IIPOEKTA C UCIIOIb30BaHNEM
nH(pOpMAIMOHHBIX TEXHOJIOTHI.
Pa3gen 2. OcHOBBI MOJIEKYJISPHOI (PM3MKH H TEPMOIHHAMHKH 42
Tema 2.1. OcHOBBI Copneprxkanne yaeOHOr0 MaTepuania 12
MOJICKYJISPHO- 1 | OcHOBHBIC TONOKEHUS MOJICKYIIIPHO-KHHETHIECKO# Teopun. Pa3mepsr u 2 1
KHHETHYeCcKOii Macca MOJIEKyT 1 aTOMOB. bpoyHoBckoe apmkernne. Judpdysus. Cubl u
Teopuu. MaeaabHbIi SHEPTHs MEKMOJICKYIISIPHOTO B3aUMOJICHCTBHSI.
ra3 2 Crpoenne Ta3000pa3HBIX, KUIKAX U TBEPABIX Tell. CKOPOCTH JBIKEHUSL 2 1 JIP 14, MP 5.,
MOJIEKYJ M X U3MEpPEHHUE. YyapP 1, VVIP 2,
3 | UneanbHerii ra3. [lasnenue raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO- 2 1 YVIP 3, VYOI 1,
KHUHETUYECKOW TeOPUH Ta30B. YV 3, YYIIT 7
4 | Temmeparypa ¥ ee H3MEpEHHE. 2 1
5 | T'a3oBbIe 3aK0HBI. AGCOIOTHBIN HyJIb TeMIeparypsl. TepMoauHaMudeckas 2 1
IITKaJIa TEMIIEPaTypHl.
6 | YpaBHeHHE COCTOSIHUSI HACAIBLHOTO ra3a. MoJisipHasi ra30Basi IOCTOSIHHAS. 2 1
TeMaTHKa NPaKTHYECKUX 3aHATHI M 1a60PaTOPHBIX padoT
ITpaxkTryeckoe 3anarue 7. Penenue 3amaq 2 JIP 9. MP 3.
CamocrosiTesibHasi padoTa ody4yawmuxcs: Pemenue 3a1a4y. YkazaHue rpaHuil 4
MIPUMEHUMOCTH MOJIENN «HJIealbHbIN Ta3» U 3akoHOB MKT. IToaroroBka ycTHBIX JIP 9. MP 3
BBICTYIIJICHUI 110 33JJaHHBIM TEMaM, 3CCe, TOKJIJI0B, pedepaToB, UHAUBUAYATHHOTO MTPOEKTa ? ’
C UCTIOJIb30BaHNEM HH()OPMAITHOHHBIX TEXHOJIOTHH
Tema 2.2. OCHOBBI Copepxanre yaeOHOTO MaTepuaia 12
TepMOIUHAMUKH 1 | OcHOBHbIE MOHATHS U OIIPEAEIeHNUs. BHYTpEHHSS SHEPTUS CUCTEMBI. 2 1 TP 14. MP 5
BHyTpeHHsIs1 9Heprust HealbHOrO rasa. VYIIP 1,’yy Iﬂ_f 1,
2 | Pabora n Temiora kak (OopMbI lepesiaul SHEPrur. TeroeMKOCTb. 2 1
YV 3, YYIK 1
VY nenpHas TEII0OEMKOCTh. Y paBHEHHE TEIUIOBOTO OajlaHca
3 | IlepBoe Hauaso TepMoANHAMUKH. AnnabaTHblil mponecc. IIpuHImn 2 1
nevicrBus TeroBoid MamuHel. KIT/] TenoBoro npurarens




4 | Bropoe Hauaso TepMoANHAMUKH. TepMoIHAMHUYecKas [IKajia 2 1
Temnepatyp. XonoauIbHbIe MamuHbL. Ternossle npurareny. OxpaHa
IIPUPOIBIL.
TeMaTHKa NpaKTHYECKUX 3aHATHIA M 1a60paTOPHBIX padoT
IIpaxkTuyeckoe 3anarue §. PenieHue 3anayu 2 JIP 9. MP 3.
KonTponbnast padora 4. OCHOBBI MOJIEKYIAPHO-KHHETHYECKOH Teopruu. OCHOBBI 2 MP 3
TepMOJIUHAMHUKH
CamocTosiTe1bHast padoTa of0y4yaromuxcs: Pemenne 3agad. Yka3anne rpaHuly 4
MIPUMEHUMOCTH 3aKOHOB TepMOAMHAMUKH. [10r0TOBKA YCTHBIX BBICTYIUICHHH 11O 33aHHBIM TP 9. MP 3
TeMaM, 3cce, TOKIAJ0B, pehepaToB, HHIAUBHIYAIFHOTO IIPOEKTA C UCIIOIb30BaHNEM ’ '
nH(pOPMAIMOHHBIX TEXHOJIOTHH H JIp.
Tema 2.3. CoiictBa | Cozxepxanue ydeOHOT0 MaTeprana 5
napos 1 Ucnapenue u konaeHcanus. HacbleHHbI nap ¥ ero CBOMCTBA. 1 1
AOcoI0THAsI 1 OTHOCHTEIBHAS BIAKHOCTh BO3ayXa. TOUYKa POCHIL. JIP 14, MP 5.,
2 | Kumenue. 3aBHCUMOCTh TeMIIepaTyphl KUIIEHHUS OT qaBieHus. [leperpeTsrit 1 1 YVIP 2, YYAILS
1ap ¥ €ro MCIO0JIb30BaHNE B TEXHHKE.
TeMaTHKa NpaKTHYECKUX 3aHATHIA M JIaG0PaTOPHBIX padoT
JlabopaTopnas pabota 7. MI3MepeHue BIaKHOCTH BO3yXa. 1 JIP 9., MP 3.
CamocrosiTesbHasi padoTa odyuyarmuxcs: Mcnons3oBanue MHTepHeTa 17151 IOUCKA 2
nHpopmanum o pazpaborkax
U MPUMEHEHHSIX COBPEMEHHBIX TBEPABIX U aMOp(GHBIX MaTepuasoB. [IoaroroBka ycTHBIX JIP 9., MP 3.
BBICTYIUICHHUH TI0 33JaHHBIM TeMaM, 3cce, JOKIaI0B, pedepaToB, HHIANBUAYATFHOTO IPOEKTA
C UCTIOJIb30BaHNEM HH()OPMAITHOHHBIX TEXHOJIOTHH
Tema 2.4. Cpoiicrea | Conepxanue y4eOHOTO Marepuasia 6
JKHIKOCTEl 1 XapaKkTepHUCTHKA KUIKOTO COCTOSIHUS BEUIECTBA. 1 1 TP 14, MP §
2 | IToBepXHOCTHBIN CJIOW JKHJIKOCTH. DHEPrHsl MOBEPXHOCTHOT'O CJIOSL. 1 1 VYIP 3"yy IH;7
3 SIBneHust Ha TPAHUIIE )KUKOCTH C TBEPABIM TelloM. KanusuisipHeie 1 1 YY’Z[H 7 ’
SIBIICHHUSL.
TeMaTHKa NpaKTHYECKUX 3aHATHIA M JIaG0pPaTOPHBIX padoT
JlaGoparopnast pabota 8. MI3MepeHne MOBEpXHOCTHOTO HATSIKEHUS YKHUJIKOCTH. 1 JIP 9., MP 3.
CamocrosiTesibHasi padoTa ody4yarwmuxcs: VMcrnonb3oBanue MHTepHETA /7151 IOUCKA 2
nHpopmanum o pazpaboTkax
U IPUMEHEHUSX COBPEMEHHBIX TBEPABIX M aMOp(HBIX MaTepraioB. [loaroroBka ycTHEIX JIP 9., MP 3.
BBICTYIUICHHH 110 33JaHHBIM TeMaM, 3cce, J0KIaI0B, pedepaToB, MHAUBUAYAIHHOTO IPOEKTa
C MCHOJIB30BaHUEM MH()OPMALTMOHHBIX TEXHOJIOTHi
Tema 2.5. CoiictBa | Cozepxanue yueOHOro Marepuasa 7
TBEPABIX TeJl 1 I XapaKTepuCTUKa TBEPAOr0 COCTOSIHHS BEILIECTBA. 1 1 JIP 14., MP 5,




2 | Ympyrue cBoicTBa TBepAbIX Tel. 3akoH [ 'yka. MexaHn4eckue CBOHCTBa 2
TBEpAbIX Tell. TennoBoe pacuMpeHue TBEPABIX TEIl U )KUIKOCTECH.
[TnaBnenue u kpuctammuzauus. Vzyuenne ocoOeHHOCTEH TEIIOBOTO
pacIIupeHHst BOABI.

VYJIP 4, YYJIK 4

TeMaTHKa NpaKTHYECKUX 3aHATHIA M JIaG0OPaTOPHBIX padoT

JlabopaTopnas pabora 9. Habmonenne npomecca KpHUCTAUTH3AIHH.

JlabopaTopnas pabota 10. V3ydenne nedopmanuu pacTsoKEHUS.

JlabopaTopnas pabota 11. VI3ydeHne TEIUIOBOTO PacIIMPEHUS TBEPABIX Tel.

JIP 9., MP 3.

CamocrositesibHast padora o0yuyaromuxcs: Mcnons3oBanue MHTepHETa A1 IOUCKA
nHpOpPMALNH 0 pazpaboTKax

1 IPUMEHEHHAX COBPEMEHHBIX TBEPABIX M aMOP(HBIX MaTepuaoB. [loaroroBka ycTHBIX
BBICTYIUICHHH 110 33JaHHBIM TEMaM, 3cce, JOKIAA0B, pedepaToB, HHAUBUAYAIHHOTO IPOEKTa
C MCHOJIb30BaHUEM MH()OPMALTMOHHBIX TEXHOIOTH

NP ||

JIP 9., MP 3.

Paznea 3. DiekTpoguHaMuKa

105

Tema 3.1.
DJleKTPUYECKoe
noJie

Copneprxkanne yaeOHOr0 MaTepuania

N
S

QHCKTPI/I‘ICCKI/IG 3apsabl. 3aKkoH COXpaHCHUS 3apsaia.

3akon KynoHa.

aﬂeKTpI/I‘I€CKO€ I10JI€C.

HaHp?[)KeHHOCTB QJICKTPHUUICCKOI'O MOJIA. HpI/IH].[I/IH CyNepuo3nmn TIOJICH.

Pabora cun QJICKTPOCTATHUYICCKOI'O I10JIA.

HOTCHL[I/IaJ'I. Pasnocth IOTCHIIUAJIOB.

9KBI/IHOT6HHI/I3HLHHG IOBCPXHOCTH

O N[O |IWIN| -
NINININININININ

CBs3b MCKAY HAIPSP)KECHHOCTBIO U Pa3HOCTHIO NOTCHIHUAJIOB
QJICKTPHUUYCCKOTO MOJIA.

R R

[{e]
N

JIUdIIeKTpUKY B 3JIEKTpUUECcKOM 1osie. Ilonspusanys 1u3IeKTpUKoB.
IIpOoBOJHUKY B 3JIEKTPUYECKOM MOJIE.

10 | Konuencatopsl. CoeiMHEHNE KOHICHCATOPOB B OaTapero. DHeprus 2
3apsHKEHHOTO KOHAEHCATOpa. DHEPrusl 3JIeKTPUUESCKOTO MOJISL.

JIP 14, MP 5.,
YYJIP 1, VYIP 3,
YYJIP 5, VYJIP 6,
VYU 1, VYIS,

VY 7,
VYK 1, YYJIK 4

TemaTHKa NPAKTHYECKUX 3aHATHI U JTa00PATOPHBIX padoT

ITpakTnyeckoe 3anstue 9. Pemenue 3agad

[Tpaxtraeckoe 3amstue 10. Pemenne 3aqau

JIP 9., MP 3.

KonTtpoJsibHasi pagora 5. DilekTpuyecKoe noJje

MP 3.

CamocrosiTesibHasi padoTa odyuawmuxcs: Pemenue 3agad. PazpaboTka muiana u
BO3MOXXHOU CXEMBI IEUCTBUN SKCIIEPUMEHTAIBHOTO OMPEACIICHUS 3JIEKTPOEMKOCTH
KOHJIEHCATOpa M JM3JIEKTPHUECKON MPOHUIIAeMOCTH BemiecTBa. [IpoBegeHne cpaBHUTEIEHOTO
aHaJM3a rPaBUTAIIMOHHOTO M AJIEKTPOCTATHYECKOTO MoJei. [1oaroroBka yCTHBIX
BBICTYIUICHHH TI0 33JJaHHBIM TeMaM, 3Cce, JOKIaI0B, pedepaToB, HHANBAIYATEHOTO MTPOCKTA

COINININ

JIP 9., MP 3.




C UCIIOJIb30BAHUCM I/IH(i)OpMaHI/IOHHLIX TEXHOJIOT UM

Tema 3.2. 3akoHBI
MOCTOSIHHOT0 TOKA

Conepxanue y4eOHOrO MaTepuaia

30

1 | YcnoBus, HeOOXOAUMBIE Tl BOSHUKHOBCHUS U MOACPKAHHS 2
3NeKTpUIecKoro Toka. Cuiia TOKa M MIOTHOCTh TOKa. 3akoH OMa st
yuactka nenu 6e3 3J1C.

2 | 3aBUCHMOCTb DJIEKTPHYECKOTO CONMPOTUBIICHHS OT MaTepuaa, JUIMHbL 1 2
IUTOIIAM ONIEPEYHOTO CEUCHHMS IPOBOJHNKA. 3aBUCHMOCTh
IEKTPUUECKOTO COMPOTUBIICHHS IIPOBOJHUKOB OT TEMIIEPATYPBI.

QHCKTPOI[BI/DKYH.[EUI CHJia MICTOYHHKa TOKa.

3axoH OMa 1St HOTHOM LEIH.

COGZ[I/IHCHI/IG IIPOBOAHHUKOB

COGI[I/IHCHI/IG HCTOYHHUKOB 3J'IeKTpI/I‘IeCKOI>‘I OHCPIuu B 6aTap€IO.

3akoH [xoynsa-Jlenua.

Pabora u MOITHOCTbD 3JICKTPUYICCKOT'O TOKA.

OO |NO|UI|A~ W
NININININININ

TennoBoe nelicTBUE TOKA.

I

JIP 14, MP 5.,

VYJIP 1, VYIP 2,
VYJIP 4, YY]IP 6,
VYT 1, YY]III 3,
VYJIK 1, VYK 4

TemaTuKa NPaKTHYECKUX 3aHATHI M J1a0OPATOPHBIX padoT

JlabopaTopnas padota 12. M3ydyenne 3akona Oma 111 ydacTKa IS, IIOCIeI0BaTeILHOTO U
MapauIeIbHOTO COCMHCHHUS IIPOBOTHUKOB.

JlabopaTopnas pabota 13. M3ydyeHune 3axoHa OMa sl TIOJTHOM TETIH.

JlabopaTopnas pabota 14. Onpenenenue Ko3pPHUIHEHTA TOIE3HOTO ICHCTBHS
IEKTPUUECKOTO YaHHHKA.

JlaboparopHas padora 15. OnpeneneHne TemMnepaTypbl HUTH JIaMITbl HAKAJIWBaHHUS.

[y

JlabopaTopnas padota 16. Onpenenernue D/]C 1 BHYTPEHHETO COMPOTHBICHUS UCTOYHUKA
HaINpsDKeHHUS.

[y

JIP 9., MP 3

[Ipaktuueckoe 3ansrtue 11. Pemenue 3agau

[Ipaktuueckoe 3ansatue 12. Pemenue 3agau

JIP 9., MP 3

KonTtpoabHas padora 6. 3aKoHbI IOCTOSIHHOIO TOKA

NININ

MP 3.

CamocrosiTesbHast padora odyyaromuxcs: Pemenue 3agau. Mcnonbs3zoBanue MHTepHera
JUIS TIOMCKa MH(OPMAIMH O MEPCHEKTHBAX Pa3BUTHS MOIYIIPOBOIHIUKOBOI TEXHUKH.
YcTaHOBKA IPUYMHHO-CIIEACTBEHHBIX CBsi3el. II0AroTOBKA YCTHBIX BBICTYIUIEHUH 110
3aJaHHBIM TEMaM, 3cCe, TOKIIAI0B, peepaToB, HHANBHIYAIBHOTO ITPOEKTA C
HCTIOJIb30BaHHEM MHPOPMAIIMOHHBIX TEXHOJIOTHH

JIP 9., MP 3.

Tema 3.3.
DJIeKTPUYECKUT TOK
B Pa3JIMYHBIX cpeaax

Copepxanne yaeOHOT0 MaTepuaa

1 DNEeKTpUUECKUH TOK B MeTaJUTax. DJIEKTPOHHBIHN ra3. Pabora BbIxoaa. 2

[EY

2 | DrexTpuuecKHil TOK B JJIEKTPOJIHUTaX. DJIeKTposin3. 3akoHbl Papajnest. 2
[TpuMeHeHHe JIEKTPOJIN3a B TEXHHUKE.

3 OJIeKTpUUECKHI TOK B ra3ax M Bakyyme. Monmsamust ra3a. Buapsl ra3oBerx 2

JIP 14, MP 5.,
VYJIP 2, VY]IP S,
VY] 5
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paszpsnos. [TonsaTtue o mna3me. CBONWCTBA U NPUMEHEHHUE 3JIEKTPOHHBIX
ITy4KOB.

4 | DieKkTpUYecKuii TOK B osynpoBoaHuKax. CoOCTBEHHas IPOBOJIMMOCTh 2 1
NOJTyNnpoBoAHUKOB. [lonynpoBogHUKOBEIE TPHOOPBHIL.
CamocrosiTesqibHasi padoTa odyuarommuxcsi: [1oAroToBKa yCTHBIX BBICTYIIIIEHUH IO 2
3aJaHHBIM TEMaM, 3CCe, TOKIAI0B, peepaToB, HHANBHIYATHHOTO MIPOEKTA C JIP 9., MP 3
HCIIOJIb30BaHIEM MH(OPMAIIMOHHBIX TEXHOJIOTHH
Tema 3.4. Copeprxanne yaeOHOro MaTepuaia 21
MarnuTtHoe 1moJie 1 BekTop MHIYKIIMU MarHUTHOTO MOJSL. 2 1
2 | [Jei¥icTBHE MarHUTHOTO TOJSI HA MPSMOJIHMHEHHBIN IPOBOJTHUK C TOKOM. 2 1
3 | 3akoH Ammepa. 2 1 JP 14, MP 5.,
4 BsanmoeiicTBiie TOKOB. 2 1 YYIP 1, YY]IP 3,
™ YYIP 4, YY]P 6,
5 | MarHuTHEIH OTOK. 2 1
YYAIT 1, YYIII 3,
6 | Pabora mo mepeMemnieHno MPOBOAHNKA C TOKOM B MATHATHOM TIOJIE. 2 1 VY 7, VYIK 1
7 | Je#icTBHE MarHUTHOTO TOJS HA IBHKYIIHANCS 3apsii. 2 1 YV’Z[K 3 ’
8 Cua Jlopenna. 2 1
9 OmnpenesneHne yIeabHOTO 3apsa. 2 1
10 | Yckopurenn 3apspKeHHBIX YaCTHIIL. 1 1
TemMaTuKa NPAaKTHYECKHUX 3aHATHH M J1a00paTOpPHBIX padoT
[Ipaktuueckoe 3ansarue 13. Pemenue 3agau 4 JIP 9. MP 3
[Ipaktuueckoe 3ansatue 14. Pemenue 3agau
CamocrositesbHasi padora o0yuyaromuxcs: Pemenue 3aaay. [lpuBenenue npumepon 7
MIPAaKTHYECKOT0 IPUMEHEHNS N3YUCHHBIX SIBJICHHUH, 3aKOHOB, TPUOOPOB, YCTPOHCTB.
[TpoBenenne CpaBHUTEIHLHOTO aHATHM3a CBOMCTB 3JI€KTPOCTATHIECKOT0, MATHUTHOTO H
BHUXPEBOTO JIEKTpHIECKUX 1moieil. OObsCHeHNE Ha IPUMEPE MAarHUTHBIX SIBIICHUH, TIOYEMY JIP 9., MP 3.
(HU3MKY MOKHO paccMaTpuBaTh Kak METaIUCUUILIMHY. [[0ArOTOBKa YCTHBIX BBICTYIUICHUH 110
3aJaHHBIM TEMaM, 3cCe, TOKJIaA0B, peepaToB, MHANBHIYATBHOTO MTPOEKTA C
UCIIOJIb30BaHHEM MH(POPMAIIMOHHBIX TEXHOJIOTHIA
Tema 3.5. Copepxanne yaeOHOTO MaTepuaa 24
JuekTpoMarHuTHas | 1 DNeKTpOMarHuTHas WHIYKIIHSL. 2 1
HHIYKIHS 2 ITpaswio Jlenna 2 1 JIP 14.,MP 5.,
3 | 3aKoH 21eKTPOMArHUTHON HHAYKIUH 2 1 YYIAP 1, YY]IP 2,
4 | BuxpeBoe 3JIeKTpHUECKOe TOJe. 2 1 YVIP 5, YYP 6,
5 | OJIC uHAYKIMA B ABHKYIIUXCS TPOBOTHUK 2 1 YYAIL1, YYAI17, JIP 4.
6 | CamMOMHIYKIHS. 2 1 YYIK 1
7 WHIYyKTHBHOCTH 2 1
8 | DHeprust MAarHMUTHOTO MOJISL. 2 1
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9 [ DrextpomarnuTHOe TIONTE | 2

TemaTnka MpaKTHYECKHX 3aHATHI U Ja00PaTOPHBIX padoT

JlaboparopHas pabora 17. V3yueHue siBI€HUs DJISKTPOMarHUTHON WHITyKIIUU 1 JIP 9., MP 3 JIP 4.
[Ipaktuueckoe 3ansarue 15. Pemenue 3agau 2 JIP 9. MP 3. TP 4.
IIpakTryeckoe 3anatue 16. Pemenue 3agau 2 ’
KounTtposabHas pagora 7. MaruuTHoe noJjie. JJeKTPOMATHUTHASI MHAYKIUS 2 MP 3. JIP 4.
CamocrosiTe1bHast padora o6y4yaromuxcsi: Pemenue 3agau. IloaroroBka yCTHBIX 8
BBICTYIUICHHH 110 33JaHHBIM TEMaM, 3cce, JOKIaI0B, pedepaToB, MHIUBHIYAILHOTO ITPOEKTa JIP 9., MP 3. JIP 10.
C MCHOJIb30BaHUEM MH()OPMALIMOHHBIX TEXHOJIOTH
Pa3gen 4. Kosie6aHust 1 BOJIHbBI 39
Tema 4.1. Coneprkanue y4eOHOro MaTepuaia 9
Mexannyeckue 1 KonebarenpHoe nBmxkenue. ['apmonmdeckue konebanns. CBOOOTHBIE 1 1
KoJ1e0aHus MeXaHW4ecKue KonaeOanus. JInHelHbIe MeXaHUIeCKue KoieOaTeIbHbIe JIP 14., MP 5.,
CHCTEMBI. VYIP 1, YYIP 4,
2 | IIpeBpammenue sHEprUN IpH KoJeOaTeIbHOM IBIKEeHUH. CBOOOIHEIC 1 1 VVYIII 1
3aTyXalollue MeXaHHnIeCKHe KoeOaHus
3 | BeIHYX/IeHHBIE MEXaHHYECKHE KOJICOaHMs. 1 1
TeMaTHKa NpaKTHYECKUX 3aHATHIA M JIaG0PaTOPHBIX padoT
JlabopaTopnas padota 18. M3ydyeHne 3aBUCHMOCTH TIEPHOA KOJICOAHNH HUTSHOTO MasTHUKA 1
JIP 9., MP 3 JIP 4.
OT JUIMHBI HUTH.
[TpaxkTryeckoe 3austue 17. Pemenne 3agau 2 JIP 9., MP 3. JIP 4.
CamocTosiTe1bHast padoTa ob0y4yaromuxcs: Pemenue 3agau. [IpuBeneane npumepon 3
aBTOKOJIeOAaTeIbHBIX MeXaHn4Yeckux cucteM. [IpoBenenue kiaccuduranuy KoaeOaHui. JIP 9. MP 3 P 10
[ToxroToBKa yCTHBIX BBICTYIUICHHH TI0 33JaHHBIM T€MaM, 3cce, JOKIaI0B, pedepaTos, ? ’ '
WHJIMBHYaJIbHOTO MPOEKTA C UCIIOJIb30BaHNEM HH(OPMAIIMOHHBIX TEXHOJIOT U
Tema 4.2. Ynpyrue Copepxanne yaeOHOTO MaTepHraia 9
BOJIHBI 1 Honepelnéme U IIPOJIOJIbHBIE BOJIHBL. XapAKTEPUCTUKU BOJIHBL. Y PaBHEHUE 1 1 TP 14. MP 5
IJIOCKOM Oeryiiel BOJIHBL. » -
2 I/IHTep(bepeHZu/m BoutH. [loHsATHE O TU(paKIMA BOJH. 1 1 yyﬂg;’ S{(S;I[P 6,
3 | 3ByKOBBIC BOJIHBI. 1 1 A
4 | YipTpa3ByK M €ro NpuMeHECHHE. 1 1
KonTpoabnast pabora 8. Mexanndeckne KoJieOaHHsSI H BOJIHBI 2 MP 3. JIP 4.
CamocrosiTesqibHasi padoTa odyuaromuxcsi: [Ipencrasienue odiaacteid npuMeHEHUs 3
yIbTPa3ByKa M IEPCIEKTHUBBI €r0 UCIIOIb30BAHMS B Pa3JIMUHBIX 00J1acTsIX HAYKH, TEXHUKH, B
MeauiuHe. M310)KeHrne CyTH IKOJOTHYECKIX TPOOIIEM, CBSI3aHHBIX C BO3ACHCTBUEM JIP 9., MP 3. JIP 10.

3BYKOBBIX BOJIH Ha OpraHU3M 4Y€JIOBCKA. HOILFOTOBK& YCTHBIX BBICTyHJ'IGHI/Iﬁ 110 3aJ1TaHHBIM
TEMaM, 5CCEC, N1OKJIaa0B, pe(bepaTOB, MHAWBUAYAJIBHOI'O IMPOCKTA C UCITIOJIb30BAHUEM
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nH(OpPMAMOHHBIX TEXHOJIOTUI

Tema 4.3. Conepxanue y4eOHOrO MaTepuaia 12
daexkrpomarHuTHbeie | 1 | CBoOoaHbIE AlIeKTpOMarHuTHEIC Konebanus. [IpeBpaiieHue sHepruu B 2 1
KoJie0aHust KoJieOaTeIbHOM KOHTYpe. 3aTyXaloliue SIEKTPOMarHUTHBIE KOJIeOaHHs.
2 | I'eneparop He3aTyXaroUIMX JIEKTPOMarHUTHBIX KOJIeOaHU. 2 1
3 BrinyxeHHbIC eKTpryeckue konebanus. [lepemennsiii Tok. ['eneparop 2 1 JIP 14., MP 5.,
MIEPEMEHHOTO TOKa YVIP 1, YVYIP 7,
4 | EMKOCTHOE M MHIYKTHBHOE CONPOTHUBJICHHUSI IEPEMEHHOT0 TOKA. 2 1 YYAIT 1, YYIIT 3
5 | 3akon OMa A5 2JIEKTPUUECKOM 1Ienu epeMeHHoro Toka. Pabota u 2 1
MOIIHOCTh NIEPEMEHHOTO TOKA.
6 | T'ereparopsr Toka. TpancdopmaTopsl. ToKH BEICOKOH 9aCTOTHI. 2 1 P 10
[Monyuenne, nepeada U pacpeieNICHUE IINEKTPOIHEPTHHL. '
TemaTuKa NPaKTHYECKUX 3aHATHI M J1a0OPATOPHBIX padoT
[Ipaktuueckoe 3ansarue 18. Pemenue 3agau 2 JIP 9., MP 3. JIP 4.
CamocrosiTesibHasi padora odyyaromuxcs: Pemenue 3agau. Mcnonbs3zoBanue MHTepHeTa 4
JUTS TIOMCKa HH(OPMAIIMK O COBPEMEHHBIX CIIOC00ax nepenadn 3i1eKkTposHepruu. Iloarotoska TP 9. MP 3 P 10
YCTHBIX BBICTYIUICHUH 110 33/IaHHBIM T€MaM, 3CCe, TO0KJIaI0B, pedepaToB, HHANBUAYATHHOTO ’ ' '
MIPOEKTa C MCII0Ib30BaHNEM HH(OPMAMOHHbBIX TEXHOJIOTHI
Tema 4.4. Coneprxkanne yaeOHOro Marepuaia 9
DJIeKTPOMarHuTHele | 1 | DIeKTpOMarHUTHOE MOJIE KaK OCOObIN BH/| MATEPHH. 2 1 TP 14. MP 5
BOJIHBI 2 | DmekTpoMarHuTHBIC BOMHEI. Bubpartop ['epria. OTKpPHITHII KoeOaTeIbHBIH 2 1 ” ¥
KOHTYD YYIP 2, VY]IP 4,
3 | Uzobperenue paguo A. C. I[TonossiM. 2 1 YYAILS, YYK3
4 | Ionusitue o panuocBsi3u. [IpiMeHeHue JIeKTPOMarHUTHBIX BOJIH. 2 1
KoHTposbHas padora 9. Jj1eKTPOMAarHUTHbIE K0J1e0AHUSI U BOJIHBI 2 MP 3. JIP 4.
CamocTosiTe1bHast padora o0yuyaromuxcsi: OObsICHEHHE POJIH MIEKTPOMArHUTHBIX BOJIH B 3
COBpPEMEHHBIX HcciieoBaHusIX BeenenHoi. [1oAroToBka yCTHBIX BBICTYIIEHUN MO 3aJJaHHBIM JIP 9. MP 3 JIP 10
TeMaMm, 3cce, JI0KIaz0B, pedepaToB, HHIUBUIYAIHHOTO MPOEKTA C UCIIOIb30BAHUEM ? ’ ’
nH(OPMAIMOHHBIX TEXHOJIOTUI
Pa3gen S. Ontuka 21
Tema 5.1. [Ipupoaa Copepxanne yaeOHOTo MaTepuaia 9
cBeTa 1 | CkopocTh pactipOCTpaHEHHS CBETA. 2 1 TP 14. MP 5
2 | 3akoHbI OTpaXKeHHs U NpesoMyieHus cBeta. [ojHOe oTpakeHHe 2 1 VYIP 5 ’ vy 2112 1
3 | Jlunssl. I'na3 kak ontudeckas cucrema. OnTudeckue mpudopsl. 1 1 ’
TemaTnka NpaKTHYECKHX 3aHSATHIi U Ja00pPaTOPHBIX padoT
JlaGoparopnast pabota 19. M3yueHne n3o0pakeHUsI IPEAMETOB B TOHKOM JIMH3E. 1 JIP 9., MP 3 JIP 4.
[IpakTrgeckoe 3ausTue 19. Pemenne 3agau 2 JIP 9., MP 3. JIP 4.
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CamocrosiTeIbHasI pa60Ta 06yqaloumxcn: Pewienue 3amau. McneiTanue mojeneit
MUMKPOCKOIIa U TECJIECKOIIA. IlogroroBka YCTHBIX BLICTyHJ’IeHI/Iﬁ 10 3aJJaHHBIM T€MaM, 3CCC,

JIP 9., MP 3. JIP 10.
JIOKJIa7oB, peepaToB, HHIUBHIYAILHOTO IIPOEKTA C UCIIOIb30BaHUEM MH(OPMAMOHHBIX
TEXHOJIOTUI
Tema 5.2. BoanoBbie | Coznepxanue ydeOHOTO MaTepuana 12
CBOICTBA CBETA 1 | Untepdepenmnus cera. KorepeHTHOCTH CBETOBBIX ITydeil. IHTepdepeHmms 1 1
B TOHKUX IIeHKax. [Tosocs! paBHo# Tommuzel. Konsia HeroToHa.
Hcnionp3oBanue MHTEPHEPCHIINY B HAYKE U TEXHHKE.
2 | Oudpakuus ceera. Judpaknus Ha menn B TapauIeTbHBIX Tydax. 1 1 JIP 14., MP 5.,
Hudpaxmmonnas pemerka. [loHsTHE 0 TONOTpadum. YVIP 2, VYIP 3,
3 | Honspuzamnus nonepeynsix BouH. [lomsipusanust ceeta. /IBoitHoe 1 1 YVYAP 6, YYIIL 7,
anyuyenpenomiienue. [lonsiponnsl. VYK 4
4 | Nucnepcus cBeta. Bunpl criektpoB. CriekTpsl ucmyckanust. CIeKTpBI 1 1
MIOTJIOIIEHHUSL.
5 | YaprpaduoneroBoe u HHGpaKpacHOE U3ITYUCHUS. 1 1 JIP 10.
6 | Penrrenosckue syuu. X npuposa u cBOHCTBA. 1 1 JIP 10.
TemaTnka MpaKkTHYECKHX 3aHSATHIA U Ja00PaTOPHBIX padoT
JlabopaTopHnas pabota 20. M3yyenue nnTepdepeHIInN U AU(PaKIMK CBETA. 1
JlabopaTopnas pabota 21. 'pagynpoBKa CIIEKTPOCKOMNA U ONPEACICHUE JTHHBI 1 JIP 9., MP 3 JIP 4.
BOJIHBI CHIEKTPAJIbHBIX JIMHHI.
CamocrosiTesibHasi padoTa odyuarwmuxcs: [[puBegeHre mpuMepoB MOSBIEHUS B IPUPOIE 4
W MCTIOJIb30BAHUsI B TEXHUKE sIBJICHUH nHTepdepeHunu, Audpakiiy, MoIspu3aiui 1
nucnepcuu ceeta. [lepeuncienne MeTo10B MO3HAHUSA, KOTOPBIE UCTIOJIB30BAHbI IIPH U3YYEHUHT TIP9. MP 3 P 10
yKa3aHHbIX SBJIeHUH. [I0Ir0TOBKA yCTHBIX BBICTYIUICHUH IO 3aJaHHBIM T€MaM, 3cce, ? ’ '
JIOKJIaJIoB, peepaToB, HHIUBHIYAILHOTO IPOEKTA C UCIOIb30BaHNEM HH(OPMAIIMOHHBIX
TEXHOJIOTUH
Pa3gen 6. OcHOBBI CHEHAJIBHON TEOPHH OTHOCHTEJILHOCTH 12
Tema 6.1. OcHOBBI Copneprxanne yaeOHOro MaTepuaia 12
crenuaJbHOMH 1 | ViHBapmaHTHOCTH MOMYJIsl CKOPOCTH CBETa B BaKyyMe. 1 1
TEOpUH 2 [TocTynarsl DiiHIITENHA. 1 1 JIP 14., MP 5.,
OTHOCHTEJIbLHOCTH 3 | Hocrynarel DitHnITeiina. 1 1 YVIP 1, YYIP 4,
4 | IlpocTpaHCTBO M BpeMsi ClIEIMAILHOIM TEOPUH OTHOCUTEIBEHOCTH. 1 1 YVIP 5, YYAIL S,
5 | Csa3p Macchl U 3HEPTUH CBOOOIHOW YaCTHIIBI. 1 1 YYIAK 3
6 | DOHeprus moxosi. 1 1
TeMaTHKa NpaKTHYECKUX 3aHATHIA M J1a60PaTOPHBIX padoT
[Ipaktuueckoe 3ansarue 20. Pemenue 3agau 2 JIP 9., MP 3. JIP 4.
CamocrosiTe1bHast padoTa 00y4alonuXcst 4 JIP 9., MP 3. JIP 10.
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Pa3gen 7. DieMeHTHI KBAHTOBOH (PU3NKH

21

Tema 7.1. Conepxanue y4eOHOrO MaTepuaia 6
KBanToBas onruka 1 | TennoBoe u3nyyenue. Pacnipenenenue sHEprun B CIEKTpe aOCOIIOTHO 1 1
4yEpHOro Tela. JIP 14., MP 5.,
2 | KBanroBas runotesa ITnanka. ®OTOHBI. 1 1 YYAP 1, VY]P 7,
3 | Buemnuit poroanekrpuueckuii apdexrt. Buyrpennuit porosapdexr. Tumbt 1 1 YVl 7, YYIK 3 P 10
(hOTO3ICMEHTOB. )
4 | Nasnenue cera. [loHsITHE O KOPIYCKYJISIPHO-BOJIHOBOH IPUPOJIE CBETA 1 1
CamocrosiTesbHast padoTa odyyarwmuxcs: Pemenue 3agau. OObscHEHNE PO KBAHTOBOM 2
OIITHKH B Pa3BUTHUHU COBPeMEHHON (u3uKH. [10Ar0TOBKA yCTHBIX BBICTYIUICHHH 110 3aJaHHBIM TP 9. MP 3 P 10
TeMaM, 3cce, TOKIAJI0B, pedepaToB, HHANBUIYAITEHOTO IPOEKTA C UCTIOIb30BaHUEM ’ ' '
nH(pOpPMAIMOHHBIX TEXHOJIOTUI
Tema 7.2. ®uzuka Copneprxkanne yaeOHOr0 MaTepuania 6
aToma 1 | Pa3BuTHeE B3ITIS10B HA CTPOCHHE BELIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX 1 1
CHEKTPax BOJOPOa. JIP 14., MP 5.,
2 | SAnpepnas monens aroma. OnbrTe O. Pesepdopra. 1 1 VVIIP 2. VVIIP 6
3 Mopens atoma Bogopona o H. bopy. 1 1 VY 3’ VYK ‘i
" " o )
4 | Tunotesa ne bpoitna. CootHomenne HeonpenenéHHocteit ['eizenbepra. 1 1
KBaHTOBBIE T€HEPaTOPHI.
CamocrosiTesqibHasi padoTa odyuarommxcs: [IpuBeaeHre NpUMEpOB HCIIOJIB30BAHUS J1a3epa 2
B COBPEMEHHOM Hayke 1 TexHHKe. Vicrnonp3oBanue MHTepHeTa [Is MOMCKa MHPOPMAIMU O
NIEPCIEKTUBAaX IPUMEHEHHUs Ja3epa. [IoAroToBka yCTHBIX BBICTYIIJIEHUM 110 3aJlaHHBIM TEMaM, JIP 9., MP 3. JIP 10.
acce, JOKIaa0B, pedepaToB, MHIUBHIYAILHOTO IPOEKTA C UCIIOJIb30BAaHUEM
nH(OPMAIMOHHBIX TEXHOJIOTUI
Tema 7.3. ®usuka Copepxanne yaeOHOTO MaTepuaa 9
aTOMHOT0 siipa 1 | EcrecTBeHHas paJlOaKTUBHOCTh. 3aKOH PaJMOAKTUBHOTO paciaja. 1 1
Cnoco0bl HaOIIOJICHUS M PETUCTPALIMH 3aPsSKEHHBIX YaCTHUIL.
2 | Dddexr BaBunosa-Uepenkopa. CTpoeHue aTOMHOTO spa. Jledekt Macchl, 1 1
9HEPrHsl CBSI3U U YCTOMYMBOCTh aTOMHBIX siJIEp
3 | SlmepHsble peakunu. MckyccTBeHHAs paliOaKTUBHOCTD. JlefieHne TSHKeNbIX 1 1 JIP 14, MP 5,
sep. YYAP 3, VY]P 5,
4 | Llennas sinepHas peakuus. YpasisemMast HelHas peakius. SnepHsiit 1 1 YV IIT 3
peakrop.
5 | INonyyeHne paaroakTHBHBIX H30TONOB M UX IIPHMEHEHHE. 1 1
6 | buonormueckoe nelicTBHE paJMOAKTHBHBIX U3ITyYeHNH. JIeMeHTapHbIe 2 1 P 10
YaCTHIIBI
CamocrosiTenbHast padora o0y4yaromuxcsi: Pemenue 3agau. M3noxenue cytu 3 JIP 9., MP 3. JIP 10.
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9KOJIOTUYECKHX MPOOJIeM, CBSI3aHHBIX ¢ OMOJIOTHYECKHM JISHCTBHEM palMOaKTHBHBIX
n3nyuennil. [IpoBenenue kiaaccuuKauy 3IeMEHTapHBIX YaCTHUIL 10 UX (PU3NYECKUM
XapaKTepUCTHUKaM (Macce, 3apsily, BpeMeHH XKHU3HH, CIIUHY U T. A.). [Io1roToBKa yCTHBIX
BBICTYIUICHHH 10 33JaHHBIM TEMaM, 3cce, JOKIAA0B, pedepaToB, HHAUBUAYAIHHOTO IPOEKTa
C MCHOJIb30BaHNUEM HH()OPMALIMOHHBIX TEXHOIOTHIi

Paszgen 8. DBoaronus Beeennoii 12
Tema 8.1. Ctpoenune | Coxepxanue ydeOHOTO MaTepuana 6
U pa3BHUTHE 1 Hama 3Be3nnas cucremMa — [TanaxTuka. 1 1
Bceenennoi 2 | Opyrue ramaktuku. beckoneuynocTs BeeneHHOM. 1 1 TP 14.. MP S
3 [onsarue o kocmonoruu. Pacmmpstomasics Beenennas. Moaens ropsiaeit 1 1 VYIP 2"yy Iﬂ; 6
. ) ,
Bcenennoi VYIIK 3
4 | Crpoenue u nmpoucxoxxaenue ['anaktuk. TéMHas matepust n TEMHas 1 1
SHEPTHSL.
CamocrositesbHast padora o0yuyaromuxcs: Mcnons3oBanue MHTepHETa A1 IOUCKA 2
n300pakeHMiT KOCMIYIECKHX 00BeKTOB U HH(popMarmn 00 mx ocobeHHOCTIX OOCYyXKIeHNEe
BO3MOXHBIX CLIEHapueB 3Boitonuu Beenennoil. Micnionb3oBanue MaTepHeTa A1 noucka
coBpeMeHHOI nH(popMaIK o pa3BuTuu Beenennoit. Onenka MHGOPMAIMHK C IO3UIHH €€ JIP 9., MP 3. JIP 10.
CBOWCTB: JIOCTOBEPHOCTH, OObEKTHBHOCTH, ITOJIHOTHI, aKTYaJIbHOCTHU | T. A. [lonroroBka
YCTHBIX BBICTYIIJICHUI 0 3aJJaHHBIM T€MaM, 3CCe, JI0KJIaJI0B, pedeparoB, HHANBHIYATEHOTO
MIPOEKTA C MCIOJIb30BaHNEM HH(OPMAIIMOHHBIX TEXHOJIOTUH U JIp.
Tema 8.2. IBomonus | Conepxkanue yaeOHOTO MaTepuana 6
3ges3a. 'unoresa 1 | TepmosinepHsiii cunTes. [Ipobiiema TepMosAepHOI SHEPTeTHKH. 1 1
NPOUCXOKIEHHS 2 | Dueprus ConHLa ¥ 3BE3 . 1 1 JIP 14, MP 5.,
Conneqnoii 3 | DBomrouus 3Be3. 1 1 VV]IP 4, YVII 5
CHCTEMBI 4 ITpoucxoxaenrne CoTHEUHON CUCTEMBI. 1 1
CamocTosiTe1bHast padora obyuaromuxcsi: @opMyIHpoBKa NpodsIeM TepPMOSASPHOI 2
9HEPreTUKH.
OOBsiCHeHHE BIMSHUSI COTHEUHOW aKTHBHOCTH Ha 3emitio. [1oAr0TOBKa YCTHBIX BBICTYIUICHUH JIP 9., MP 3. JIP 10.
TI0 33/IaHHBIM TeMaM, 3CCe, JI0KJIa10B, pedepaToB, HHANBUIYATBHOTO IIPOEKTA C
WCTIOJIb30BaHHEM MH(OPMAIIMOHHBIX TEXHOJIOTHH U Jp.
Bcero: 330
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3. YCJIOBUSA PEAJIM3ALIMU ITPOTI'PAMMBI

3.1. MaTepuajibHO-TEXHHYECKOE O0ecrieueHne
Peann3anus nporpaMmsl penosnaraeT Halm4ue yueOHoro kabuHera GU3UKU.
O6opynoBanne yaeOHOro KabuHeTa U paboynx MeCT KabuHeTa:
. HarJsiiHble 1ocoOus (KOMIUIEKThI yUeOHbIX TaOnHulL, IakaThl: «PU3NUeCKre BEIMYUHBI U
¢dyHaaMeHTanbHbIe KOHCTAHTBDY, «MexayHnapoanas cuctema enunun CH», «llepuogmueckas
cuctemMa xumuueckux sieMeHToB JI. M. MenneneeBa», NmOpTpEeThl BBIOAIOIIMXCSA YYEHBIX-
(PU3UKOB M aCTPOHOMOB);

. MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;

. 9KpPaHHO-3BYKOBBIC ITOCOOUS;

. JEMOHCTpAIIMOHHOE 000pyI0BaHKe (00IIero Ha3HAYCHHS M TEMAaTHYEeCKHUE HAaOOPHI);

. naboparopHoe o0opyroBaHue (00IIEro Ha3HAYCHUS U TeMaTHIECKHUe HabopHhI);

. CTaTUYECKUE, TMHAMHYECKHE, JEMOHCTPAIIMOHHBIC U Pa3JaTOYHbIC MOJICIIH;

. BCIIOMOTAaTENIbHOE 000PYyI0BaHNE;

. KOMIUIEKT TEXHHYECKOW JIOKYMEHTAIIMH, B TOM YHUCIIE ITaclopTa Ha CPEICTBA OOyUYCHHS,
WHCTPYKITUH TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30TIaCHOCTH;

. oubnuoreunnii  ¢ona (yueOHHMKH, ydeOHO-meToguueckne KoMIueKTel (YMK),

PEKOMEH/IOBaHHBIC  WJIM  JONYIICHHBIC Ui  HWCIOJB30BaHUS B  NMPO(PECCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHu3alusaX, (U3NUecKue SHIIUKIONEINH, aTachl, CIIOBapU U XPEeCTOMATUN
1o (U3HKE, CIIPABOYHHUKH 10 (PU3HUKE U TEXHUKE, HAYYHOW M HAYYHO-TIOMYJIIPHOU JINTEPATYPOH
€CTECTBEHHO-HAYYHOT'O COJICPIKaHUsA).

. TEXHUYECKHE CPEJICTBA 00YyUCHHS (MYIbTHMEINHHOE 000pYyI0BaHKE; CBOOOHBIN JOCTYII
B UHTEpHET).

3.2. UudopmanuonHoe odecrniedeHne 00y4eHus

Ilepeyennb pexomeHayeMbIX Y4yeOHbIX H3AaHuil, VHTepHeT-pecypcoB, AONOJHUTEIbHOM
JINTEPaTypPhbl

OcHOBHbIE HCTOYHHUKU:

1.  mutpuena B.®. ®usuka s npodeccuii U cnenuaabHOCTeH TEXHUYECKOTo MPOQHIIS:
Y4eOHUK [T CTYA. YUpEKACHUH cpea. mpod. oopasosanus / B.®. [Imutpuesa. - 9-e uzn.,
ctep. - Mocksa: M3nartensckuii neHTp «Akanemus», 2021. — 496 c. — ISBN 978-5-0054-
0048-2

2. JImutpuea B.®. dusuka 11 npodeccuil 1 ciennaibHOCTEH TEXHUYECKOTo MPpoduIs.
COopHuk 3ama4: yueOHOE mmocoOue s CTyH. YUpexaeHu cpei. mpod. odpasoBaHus /
B.®. JImutpuesa. - 5-e uza., crep. - MockBa: U3narenbckuit ieHTp «Akanemusy», 2020.
—256 c. — ISBN 978-5-4468-9409-3

3. Omurpuena B.®. ®usuka ans npodeccuit U cnenuaibHOCTeH TEXHUYECKOTO TPOQHIIS.
KoHTponbHBIE MaTepuaibl: y4eOHOE MOCOOMe sl CTyHd. YYpEeKIEeHUU cpen. mpod.
obpazoBanus / B.®. JImutpuena, JL.U. BacumweB. - 2-¢ usnm., crep. - Mocksa:
Wznatenbekuii meHTp «Akamemusi», 2020. — 112 ¢. — ISBN 978-5-4468-9253-2

4. Jmutpuesa B.®. @usuka 1t npodeccHii u cienuaibHOCTeH TEXHUYECKOTro MpoQuiIs.
JlaGopaTopHBI TPaKTUKYM: ydeOHOe MocoOue ISl CTyA. YUPeKICHHH cped. mpod.
obpazoBanuss / B.®D. JImutpueBa, O.B. CaBa. - MockBa: M3naTenbckuii LEHTP
«Axanemus», 2021. — 160 c. — ISBN 978-5-4468-9912-8

JlonoJIHUTeIbHBbIC HCTOYHUKH:

1.  Cawmotinenko II.1. EcrectBo3nanue. ®usnka. COOpHUK 3amad: yaeOHOE mmocoOue st
CTyAeHTOB cpea. npod. obpasosanus / II.U. Camoiinenko, A.B. Ceprees. — 1-e u3a. —
Mockga: M3natensckmii ieHTp «Akagemusi», 2018. - 240 c. - ISBN 978-5-4468-6021-0

2. PepivkeBnu A.Il. ®usuka. 3amaunuk. 10—11 kin.: mocobue mnst obmeoOpa3oBart.
yupexaenuit / A.Il. PeiMmkeBuy — 23-e u3z., ctepeotunt. — M.: [Ipoda, 2018. — 192 c.
— ISBN 978-5-358-21573-3
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URL.: https://resh.edu.ru/

3. bubmmoreka «MocKoBcKas AJICKTPOHHAS IIKOJIa. - URL:

https://uchebnik.mos.ru/catalogue
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SIKacc. Buneoypoku u tpenaxepsl. - URL: https://www.yaklass.ru

OopasosarenbHas miatpopma «tOpaiity. - URL: https://urait.ru/news/1064

10 CIIO B OBC 3nanuym. - URL: https://new.znanium.com/collections/basic

11. Enunas xoJutekis udpoBbIX 0Opa3oBaTeabHbIX pecypcos. - URL: http://www.school-
collection.edu.ru

12.  VYueoOnsiii nopran «College.ru. [TonroroBka k EI'D». - URL: http://college.ru/fizika/

13. Coopuuk marepuaios o ¢pusuke u acrponomun. URL: http://astronom-ntl.narod.ru

14.T'azera «®usukay. - URL: http://fiz.1september.ru

15. HayuHo-nionynsipHbIii (u3HKO-MaTeMaTHYECKUN KypHaI "KBant".
URL: http://kvant.mccme.ru/

16. Oby4aromue TpexXypoBHEBbIE TecThl 1o (¢usmke: caiir B.M. Pereapmana. -
URL: http://www.physics-regelman.com

17. Ipemus no ¢pusuke. URL: http://n-t.ru/nl/fz/

18. Caiir g  npenonamareiei  GuU3MKHM,  yyalMXcs M UX  POAMTENCH. -
URL: http://www.fizika.ru

19. O6pasoBarenbHblii pecype Get A Class - URL: https://www.getaclass.ru/

20. dusuka onnaita - URL: https://physicsline.ru/

Ea

o1

o

© oo~

19


http://fcior.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://edu.sirius.online/
https://e-learning.tspk-mo.ru/mck/
https://do2.rcokoit.ru/
https://interneturok.ru/
https://www.yaklass.ru/
https://urait.ru/news/1064
https://new.znanium.com/collections/basic
http://www.school-collection.edu.ru/
http://www.school-collection.edu.ru/
http://college.ru/fizika/
http://astronom-ntl.narod.ru/
http://fiz.1september.ru/
http://kvant.mccme.ru/
http://www.physics-regelman.com/
http://n-t.ru/nl/fz/
http://www.fizika.ru/
https://www.getaclass.ru/
https://physicsline.ru/

4 XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJBHOCTHU OBYYAIOIIINUXCS

Copep:xanue
o0y4eHnus (pasaeJibl
MPOrpaMMeI)

XapakTepHCTHKA OCHOBHbBIX BU/IOB JesITeJIbHOCTH
ol0yyarmmmuxcs (Ha ypoBHe y4eOHBIX JeiicTBHIl)

DopMBbI U METObI
OLICHKH

1. MEXAHHUKA

BBenenue

YMeHus HOCTaHOBKY LieJIeH AeSTeNbHOCTH, IIIaHUPOBAHUS
COOCTBEHHOH ESATENEHOCTH /IS JOCTH)KEHHS TIOCTABICHHBIX
1enel, NpeJBUACHUS BOSMOXKHBIX PE3YyJIbTaTOB 3TUX ACHCTBUH,
OpraHU3aI CAMOKOHTPOJISI U OLIEHKHU MOIy4YEHHBIX
pe3ynbTaToB. Pa3BuTHe ClIOCOOHOCTH SICHO U TOYHO HM3JIaraTh
CBOM MBICIIH, JIOTHYECKH 00OCHOBBIBATH CBOIO TOUKY 3PCHHS,
BOCIPUHHUMATH ¥ aHAJIU3UPOBATh MHEHHSI COOECETHUKOB,
MPH3HABAs MPaBoO APYTOro 4eI0BEKa HA HHOE MHEHHE.
[Ipoussenenue n3mepeHns: HU3NIECKUX BETUINH U OLCHKA
TrpaHULbI IOrpelHocTel u3mMepenuil. IlpencraBnenne rpaHubl
MOTPENIHOCTEH N3MEPEHNUH IIPU MOCTPOCHUH TPaduKOB.
‘YMeHue BBICKa3bIBaTh THIIOTE3H! I OOBSICHEHUS
HaOJII0aeMbIX SIBICHUN. YMEHUE Npeaiarath MOJIeIN
SIBJICHU. YKa3aHHe TPaHuLl IPUMEHHUMOCTH (PU3NUECKIX
3aKOHOB. M31105k€HHE OCHOBHBIX ITOJIOKEHUNM COBPEMEHHOMN
Hay4HOIl kapTuHbI Mupa. IIpuBeaeHue NpuMepoB BIUIHUSL
OTKpBITHH B (DM3HKE Ha IPOTPECC B TEXHUKE U TEXHOJIOTUH
npousBoacTBa. Mcnons3oBanue MHTEpHETA 17151 MOKUCKA
HHPOpPMATTH

YcrHsli onpoc

OreHKa CaMOCTOSATENbHON
paboTHI B pa3IMYHBIX
dopmax

Knnemartnka

[IpencraBneHre MEXaHMYECKOTO ABIKCHUS Tella YpaBHEHUSMH
3aBHCHMOCTH KOOPAWHAT U MPOCKIHEH CKOPOCTH OT BPEeMEHH.
[IpencraBneHne MEXaHHYECKOTO ABIKCHHUS Tella rpaduKkaMu
3aBHCHMOCTH KOOPAWHAT U MPOCKIHEH CKOPOCTH OT BPEMEHHU.
OrnpeneneHre KOOPAUHAT MPOUIEHHOTO MYyTH, CKOPOCTH U
YCKOpEHHs TeJia 1Mo rpad)ikaM 3aBUCUMOCTH KOOPIUHAT U
MPOEKINH CKOPOCTH OT BpeMeHu. OnpesiesieHne KOOpAHnHAT
MPONJICHHOTO MyTH, CKOPOCTH U YCKOPEHUS Tela 1o
YpaBHEHUSIM 3aBUCIMOCTH KOOPJAMHAT U MPOEKIIUH CKOPOCTH
oT BpeMeHu. [IpoBeieHre CpaBHUTEIHLHOTO aHAIHM3a
PaBHOMEPHOTO U PaBHOIICPEMEHHOTO JBIKCHUH. YKazaHUE
HCIIOJIE30BaHUSI MTOCTYIATEIFHOTO U BPAIIaTeIEHOTO
IBIDKEHUH B TexHUKe. [IprobpeTeHne onbiTa paboTh B TPyIIE
C BBIMIOJTHEHUEM Pa3IMIHBIX COIMANBHBIX poieil. Pa3paboTka
BO3MOXKHOM CHUCTEMBI IEUCTBUN U KOHCTPYKIIMH [Tt
IKCIIEPUMEHTAIBHOTO OTPEICTICHAS KHHEMAaTHIECKUX
BenuuuH. [Ipeacrasienue nHGOPMAIMU O BUAAX JBUKCHUS B
BHUJIE TAOIUIIBI

YerHbli onpoc

O11eHKa BBITTOITHEHUS
MPAaKTHYECKOTO 3aHATHS
O11eHKa BBITTOITHEHUS
KOHTPOJIBbHOI paboThI
O1eHKa CaMOCTOSITEIbHOM
paboThI B pa3Nnu9HbIX
¢dopmax

3aKOHBI MEXaHUKHU
Hrrotona

OOBsACHEHHE IEMOHCTPAI[IOHHBIX HKCIIEPUMEHTOB,
MOATBEPKIAOIIUX 3aKOH HHEpLMHU. M3MepeHue Macchl Tena.
M3mepeHue cuiibl B3auMOJENHCTBUS Tell. Bbruncienue
3HAYEHUS CWJI [I0 U3BECTHBIM 3HAYEHUSIM Mace
B3aUMO/JICHCTBYIOIUX TENI U UX YCKOPEHUN. Brrunicinenne
3HAQYEHUsS] YCKOPEHHUH Tell 10 U3BECTHBIM 3HAUEHHSIM
JIeHCTBYIOIUX CUII U Macc Tel. CpaBHEHUE CUNbI IEHCTBUS U
npoTtuBoAeicTBysl. [IpuMeHeHne 3aKkoHa BCEMUPHOTO
TATOTEHHUS IIPU pacueTax CUI U yCKOPEHUil
B3auMo/ieiicTBytomuX Tea. CpaBHEHHE YCKOPEHHs CBOOOIHOTO
naseHus Ha maHetax CoylHedHOM cucTeMbl. Beienenue B
TEKCTe yUeOHNKA OCHOBHBIX KaTeTOPHH HAyIHOH HH(pOpMauu

YcTHbli onpoc

O11eHKa BBIIOJTHEHUS
MPAKTUYIECKOTO 3aHITHS
O11eHKa BBIIOJTHEHUS
na00paTOPHOH PabOTHI
OlIeHKa BEITTOJIHEHUS
KOHTPOJBHOH paboThI
O11eHKa caMOCTOATEIbHOM
paboTHI B pa3IMYIHBIX
dopmax

3aKOHBI COXpaHEHUS
B MEXaHUKE

[IprmMeHeHne 3aK0HA COXPAaHEHHS UMITYJIbCA TSI BEIYUCIICHUS
W3MEHEHU CKOPOCTEH TN NPU UX B3aUMOACUCTBUAX.
N3mepenne paboThl CHIT M I3MEHEHHE KHHETUIECKO SHEPTUN
Tena. Beraucienne paboTsl CHIT ¥ MI3MEHEHNS! KHHETHIECKOM
SHEpruu Teja. Beluncnenne noTeHuanbHON SHEPT UM TEIN B
rpaBUTALIMOHHOM moje. OnpeeneHne NOTeHIUAIbHON
9HEPrUM ynpyro AeOpMHUPOBAHHOTO TeJla 110 U3BECTHOM

YerHbli onpoc

O11eHKa BBIIIOJTHEHUS
MPAKTUYIECKOTO 3aHITHS
O11eHKa BBITIOJTHEHHUSA
nabopaTopHoH paboThI
OrieHKa BBITOTHEHHS
KOHTPOJIBHOI pabOTHI
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nedopmannu n sxxectkocTH Tena. [IpumeHenne 3akoHa
COXpaHEHMsI MEXaHUYECKOH YHEPTUH P pacdeTax
Pe3yJIbTaTOB B3aMMOJICHCTBHIH TET IPaBUTAIMOHHBIMH CHIAMH
Y CHJIaMH YIIPYTOCTH. YKa3aHHUE TPAHHUL TPIMEHIMOCTH
3aKOHOB MEXaHHWKH. YKa3zaHWEe Y4eOHBIX AUCIHUIUINH, IPU
M3y9ICHUH KOTOPBIX HCIOIB3YIOTCS 3aKOHBI COXPAHEHNUS

O1eHKa caMOCTOSTEILHON
paboTHI B pa3IMIHBIX
¢dopmax

2. OCHOBBI MOJIEKYJIAPHOW ®U3UKHA U TEPMOJINHAMUKH

OCHOBBI
MOJIEKYJISIPHOI
KUHETUYECKOMN
TEOPHUHU.

W neanbHbli ra3

BrimonHeHHE SKCIIEPUMEHTOB, CIYKAMIIX 151 000CHOBaHHSA
MoJeKysipHo-kuHeTHdeckor Teopuu (MKT). Pemrenne 3amad c
MPUMEHEHNEM OCHOBHOTO YpaBHEHHUS MOJIEKYJISIPHO-
KHHETH4YeCcKol Teopuu ra3zos. OnpezeneHyue napaMeTpoB
BEILIECTBA B 'a3000pa3HOM COCTOSIHUYM Ha OCHOBaHHUH
YpaBHEHMS COCTOSIHUSA HleasIbHOTO ra3a. OnpeneneHue
rapaMeTpOB BEIECTBa B Ta3000pa3HOM COCTOSIHUH U
MPOUCXOSIINX MPOIIECCOB 110 rpadukam 3asucumoctu p (T),
V (1), p (V). OxcriepuMeHTaIBHOE HCCIIEOBAHNUE
3asucumoctH p (T), V (T), p (V). IlpencrasneHue B Buzae
rpa)uKOB H30XOPHOTO0, N300apPHOTO U H30TEPMUIECKOTO
nporieccoB. BeranciieHne cpeqHe KHHETHIECKOH SHEPTHH
TEIUTOBOTO JIBMKCHHUS MOJIEKYJ IO U3BECTHOH TeMIepaType
BelecTBa. BrIcKa3pIBaHUE TUIIOTE3 I O0BSICHEHUS
HaOJII0aeMbIX SIBIICHUH. YKa3aHUe IPaHUL TPUMEHUMOCTH
MOJIENN «UJACaNbHBIN ra3» u 3akoHoB MKT

YerHbli onpoc

O11eHKa BBIIIOJTHEHUSA
MPAKTHYECKOTO 3aHITUS
OleHKa BBITIOTHEHMS
KOHTPOJILHOM paboThI
O11eHKa CaMOCTOSTSILHOM
paboTHI B pa3IMYHBIX
dopmax

OCHOBBI
TEPMOJAUHAMUKH

M3mepeHue konudecTBa TEIIOTH B MPOLIECCAaX
Temonepenadn. Pacuer koiaudecTsBa TEMIOThI, HEOOXOAUMOTO
JUISL OCYILECTBJICHU 3a[JaHHOTO IIpoIiecca ¢ TeMyIonepenayuci.
Pacuer u3MeHeHHUs] BHyTpEeHHEH SHEPTUH Tell, padOTHI U
MePETaHHOTO KOJIMYIECTBA TEIUIOTHI C HCTIOJIb30BAHIEM
MIEpBOTO 3aKOHA TEPMOIUHAMUKH. Pacder paboThl,
COBEpIUICHHO# ra3oMm, 1o rpaduky 3asucumocti p (V).
Beruncnenue paboTel ra3a, COBEpIICHHON IPH U3MEHEHHN
COCTOSIHUS IO 3aMKHYTOMY LUKTY. Berancnenue KIIJ npu
COBEPIIEHNH Ta30M pabOoTHI B IIPOIECCax U3MEHEHUS
COCTOSIHUS TI0 3aMKHYTOMY IUKITY. OObSICHEHNE MPUHIIUIIOB
JISWCTBHS TETUIOBBIX MallinH. JleMoHcTpalys poiu GU3NKH B
CO3/IaHUH U COBEPLICHCTBOBAHNH TEIUIOBBIX JIBUTATEINICH.
W3noxeHne cyTu HKOJIOTHYECKUX Mpo0ieM, 00yCIIOBIEHHBIX
paboToil TEeIIOBBIX ABUTaTeNeH U MpeAIoKeHNe MyTH UX
pemieHnd. YKa3aHHe T'PaHULl IPUMEHUMOCTH 3aKOHOB
TEepMOJMHAMUKH. Y MEHUE BECTH JHAJIOT, BBICIYIINBAaTh
MHEHHE OIIIOHEHTA, y4aCTBOBATh B IUCKYCCHUH, OTKPHITO
BBIPAXAaTh M OTCTANBATh CBOIO TOUKY 3PEHHSI.

YkazaHne yueOHBIX AUCIMIUINH, TIPH N3yYCHUH KOTOPBIX
UCTIOJIB3YIOT yueOHbIH MaTepuan «OCHOBBI TEPMOIMHAMUKNY

YcrHbli onipoc

O11eHKa BBINOJIHEHHUS
MPAaKTUYCCKOTO 3aHATHUS
O11eHKa BBINOJIHEHHUS
KOHTPOJBHOH paboTh
O11eHKa CaMOCTOATEIIbHOM
paboTHI B pa3IMIHBIX
dopmax

CaoiicTBa napos,
KHUJKOCTEN, TBEPABIX
Ten

W3mMmepenue BraxxHOCTH BO31yXa. Pacuer komuuecTBa TEILIOTHI,
HEOOXOAMMOTO ISl OCYIECTBIICHUSI IIpOLecca Iepexoia
BEIIECTBA U3 OJHOTO arperaTHOr0 COCTOSHUSA B APYTOE.
OKCIIepUMEHTAIIFHOE HCCIIEIOBAHUE TETUIOBBIX CBOMCTB
BewiecTBa. [IpuBeneHne NpuMepoB KalluUIIPHBIX SIBJICHUN B
OBITY, IpHpoJIe, TeXHUKE. VccienoBanne MeXaHHIeCKHX
CBOMCTB TBepAbIX Tel. [IpuMeHeHne Gpu3NUecKnX NOHATHHA 1
3aKOHOB B y4eOHOM Marepuae poecCHOHaNIbHOTO
xapakrepa. Mcnons3oBanue MHTepHeTa U1 IOUCKA
nHpopManuu o pa3paboTKax ¥ MPHUMEHEHUSIX COBPEMEHHbIX
TBEPABIX ¥ aMOP(HBIX MaTepHAaIOB

VYcTHBIif onpoc

O11eHKa BBIIOJTHEHUS
nabopaTopHOi paboThI
OrneHKa caMOCTOSITEIbHOM
paboThI B pa3nuIHbIX
¢dopmax

3. JJEKTPOANHAMMUKA

DJNIeKTpOCTaTUKA

BhIuncieHue Cuil B3aUMOJICUCTBUS TOUSUHBIX JIEKTPHIECKUX
3aps0B. BeIUUCIeHHE HAIPSHKEHHOCTH 3JIEKTPHYECKOTO TIOJIs
OJTHOTO M HECKOJIbKUX TOUEUHBIX DIICKTPHUECKUX 3aPSJIOB.
BeluncieHre NoTeHIaa SIEKTPHIECKOT0 OISl OHOTO
HECKOJIbKMX TOYEUHBIX 3JICKTPHYECKUX 3apsaoB. Vzamepenne
Pa3HOCTH MOTEHIUANIOB. M3MepeHne SHepTruu ANEKTPUUECKOTO

VYcTHBIi onpoc

OlIeHKa BEITTOJIHEHUS
MPAaKTUYECKOTO 3aHATHUS
O11eHKa BBITIOJTHEHHUSA
KOHTPOJIBHON paboThI
O11eHKa CaMOCTOSTEIbHOM
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T0JIs1 3apsKEHHOT0 KOHAeHcaTopa. Brluncienue sHepruu
3IEKTPHYECKOTO MO 3apsHKEHHOT0 KOHIEHCAaTOpa.
Pa3paboTka mraHa 1 BO3MOXKHON CXeMBI IeHCTBHI
SKCIEPUMEHTAIBHOTO OTPEACITICHUS IIEKTPOSMKOCTH
KOHJICHCATOpa H AMAJICKTPHUECKON IPOHUIIAEMOCTH BEIIECTRA.
IIpoBeneHne cpaBHUTENHEHOTO aHAN3A TPABUTAIIIOHHOTO H
3JIEKTPOCTATUYECKOTO TOJIEH

paboTHI B pa3IMYHbIX
¢dopmax

ITocTOSTHHBIN TOK

M3mepeHne MOLHOCTH 3JIEKTpUUECKOro Toka. M3mepenue
3J1C u BHyTpEHHEr0 CONPOTHUBICHHS UCTOYHHUKA TOKA.
BelnosnHeHNE pacueToB CHIIBI TOKA M HANPSHKEHUH Ha ydacTKax
aneKTpuueckux nerneld. OObsICHEHNE Ha IpUMepe
3NEeKTPUUECKOH Ienu ¢ AByMs ucrounukamu toka (3/1C), B
KaKOM CITy4ae MCTOUHUK IJIEKTPUUECKOM SHEPruu paboTaeT B
pEXKHMe TeHepaTopa, a B KAKOM — B PEIKHME ITOTPEOUTENS.
OmnpeneneHne TeMnepaTypsl HUTH HaKaTHBAHUSL.
OO0BsCHEHNE TIPUPO.IBI HIIEKTPHIECKOTO TOKA B METAIIAX,
3NEKTPOINTAX, I'a3aX, BAKyyMe U HOIYIPOBOJHAKAX.
[Ipumenenwue 3nexkTponusa B Texauke. [Iposenenue
CPaBHHUTEIHHOTO aHAJIN3a HECAMOCTOSTEIIFHOTO U
CaMOCTOSATEIBHOTO Ta30BBIX pa3psanoB. Mzmepenne
3NIEKTPUUYECKOTO 3apsza deKTpoHa. CHITUE BOJIbTaMIIEPHON
XapakTepHCTUKU anoja. [IpoBeneHne cpaBHUTEIBHOTO
aHaJin3a MOoJYIPOBOAHUKOBBIX TUOJ0B U TPUOOOB.
Hcnonb3oBanue MHTEpHETA AM1s TOMCKA HHOpMALIUK O
MEPCHOCKTHUBAX Pa3BUTHUA HOHprOBOI{HHKOBOﬁ TCXHUKH.
YcTaHoBKa IPUYMHHO-CIIEICTBEHHBIX CBSI3CH

YerHbli onpoc

O1ieHKa BBINOJTHEHUS
MPaKTHYECKOTO 3aHIATUS
O11eHKa BBINOJTHEHUS
nabopaTOPHOI paboThI
O1ieHKa BBINOJHEHUS
KOHTPOJILHOH PaboThI
O11eHKa CaMOCTOSTEIbHOM
paboTHI B pa3IMIHBIX
dopmax

MarauTtHbIe SIBICHHS

W3mepenne HHIYKINU MarHUTHOTO TToJIs. Beraucnenue cu,
JEWCTBYIOIIMX HA IPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.
Beruncnenue cui, AEHCTBYIONINX Ha 3IEKTPUIECKUH 3aps,
JBIDKYIINIicS B MAarHUTHOM T1oute. ViccnenoBaHue siBICHMIH
3JIEKTPOMAarHUTHON MHAYKIIMU, CAMOMHAYKIIHH.

Beruncnenue sHepruy MaraHuTHoro nosst. OObscCHEHNEe
MIPUHITAIA AeHCTBHS neKTpoasuraTesns. O0bscHeHNe
NPUHIIMIA IeHCTBUS FeHepaTopa 3JIEKTPUIECKOro TOKa U
IEKTPOU3MEPUTENBHBIX TPUOOPOB. OOBSICHEHHE PHHITHIIA
JIeWCTBHSI Macc-crieKTporpada, yCKopuTeeil 3apsKeHHBIX
gactuil. OObSICHEHNE PO MATHUTHOTO TOJISt 3€MJTH B JKU3HH
pacTeHMi, XKUBOTHBIX, YyeoBeka. [IpuBenenue npumepos
MPaKTHIECKOTO IIPIMEHEHUS N3yYSHHBIX SBICHUH, 3aKOHOB,
npubopoB, ycrpoiicts. [IpoBeneHne cpaBHUTEIFHOTO aHATIN3A
CBOMCTB 3JIEKTPOCTATHIECKOTO, MArHUTHOT'O ¥ BUXPEBOTO
aneKTpuueckux nojeld. OObsCHEHHE Ha IPIMEPE MArHUTHBIX
SBJICHUH, ToueMy (PU3UKY MOXKHO PacCMaTpPHBATh KaK
METaAUCIUTUIMHY

YerHbli onpoc

O11eHKa BBITTOITHEHUS
MPaKTHYECKOTO 3aHIATUS
O11eHKa BBITTOITHEHUS
nmabopaTOpHOH PabOTHI
O11eHKa BBITIOJITHEHUS
KOHTPOJIBHOI paboThI
O1eHKa CaMOCTOSITEIbHOM
paboThI B pa3nu9HbIX
¢bopmax

4.KOJIEBAHMSHN BOJIHbI

MexaHnundueckue
KoJIeOaHus

HccnenoBanue 3aBUCUMOCTH MTEPHOJIA KOJIEOAHHIA
MATEMATHUYCCKOI0O MasiTHHKA OT €ro AJIUHbI, MAaCChl U
aMIUTATYABI Kosiebanuii. MccaenoBanue 3aBUCUMOCTH TIEPHOIa
Kosie0aHu# Tpy3a Ha MPYKUHE OT €T0 MACCHI M JKECTKOCTH
NpYXUHBL. Brraucienne neproaa koiebanuit
MaAaTEMATUYICCKOIro MassiTHUKA I10 I/I3BCCTHOMy 3HAYCHHUIO €T O
JUTMHBL. Brraucnenne neproaa KoyieOaHuii rpy3a Ha MpyKUHE
10 U3BECTHBIM 3HAYEHHSIM €0 MaCChl U KECTKOCTHU NPY>KUHBI.
BripaboTka HABBEIKOB BOCIIPHHUMATH, aHATU3UPOBAT,
nepepadaThIBaTh U MPEIbIBISATS HHOOPMAIUIO B COOTBETCTBUHI
C MOCTaBJICHHLIMHM 3a7a4aMu.

[IpuBeneHre npuMepoB aBTOKOICOATEIHHBIX MEXaHMUECKUX
cucteMm. [IpoBeneHne knaccupuKanuy KoJeOaHmid

YerHbli onpoc

O11eHKa BBIIIOJTHEHUS
MPAKTUYIECKOTO 3aHITHS
O11eHKa BBIIOJTHEHUS
nabopaTopHOi paboThI
O11eHKa BBIIIOJTHEHUS
KOHTPOJIBHO paboThI
O11eHKa caMOCTOATEIbHOM
paboTHI B pa3IMIHBIX
dopmax

Yrupyrue BOJIHbI

M3mepenure 1yirHbI 3ByKOBOHM BOJIHBI 110 PE3yJIbTaTaM
HaOJII0IeHUH NHTEPPEPEHIIMN 3BYKOBBIX BOJIH.
Hab6mronenne u o0bsICHEHHE SBICHUH HHTEPPEPEHIINN U
TUdpaKuy MeXaHUIeCcKnX BOJIH. [IpencraBienue odbmacTeit

YcrHbli onpoc

O11eHKa BBIIIOJTHEHHUSA
KOHTPOJIBHON paboThI
O11eHKa CaMOCTOSTEILHOM
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MPUMEHEHUs yIbTPa3ByKa U MEPCIEKTUBBI €r0 UCIOJIb30BaHUS
B Pa3INYHBIX OOJIACTSAX HAYKH, TEXHUKH, B MEAHUIIHE.
W3noxxeHne cyTr 3KOJIOTHIECKUX POOIIEM, CBSI3aHHBIX C
BO3JICHCTBHEM 3BYKOBBIX BOJIH HA OPTaHU3M YEJIOBEKa

paboTHI B pa3IMYHbIX
¢dopmax

DNeKTpOMarHUTHBIE Habmonerne ocmuiorpaMM TapMOHHYECKUX KOJIeOaHui YerHbli onpoc
KoneOaHus CHJIBI TOKA B IIeMH. M3MepeHue 3IIeKTPOEeMKOCTH O11eHKa BBITTOTHEHUS
KOHJIeHCcaTopa. M3MepeHne HHIYKTHBHOCTh KATYIIKH. MPaKTHIECKOTO 3aHATHS
HccnenoBanue sIBICHUS 3IEKTPUIECKOTO PE30HAHCA B O11eHKa BBITTOTHEHUS
nocienoBaTensHON nenu. IlpoBeeHre aHAIOTHH MEX Ty KOHTPOJILHOH PaboThI
(u3MYECKUMH BENNYNHAMH, XapaKTEPU3YIOLINMHU OreHKa CaMOCTOSATENIbHON
MEXaHUYECKYIO M JIEKTPOMAarHUTHYIO KOJe0aTebHbIe paboTHI B pa3IMYHBIX
cucteMsl. PacueT 3HaueHul CUiIbI TOKA U HATIPSKEHUS Ha dopmax
3JIEMEHTax LeMH ePEeMEHHOr0 ToKa. MccnenoBanue mpuHIUNa
JelicTBus TpaHcopmaropa. HccienoBanue npuHIuna
JEeWCTBHS TEHEPATOPa IEPEMEHHOTO TOKA.
Hcnonp3oBanne MHTEpHETA 11 IOMCKA HHAOOPMAIIHH O
COBPEMEHHBIX CIIOCO0axX Mepenadl MICKTPOIHEPTHH
OJeKTpOMAarHUTHBIE OcymecTBiIeHNE paAnoIepeiaun H PaAnoNprueMa. YcrHbIi onpoc
BOJIHEI HccnenoBaHue cBOMCTB 31€KTPOMArHUTHBIX BOJH € MOMONIbI0 | OIeHKa BBITOTHEHHS

MOOMIIEHOTO TenedoHa. Pa3BuTHEe IEHHOCTHOTO OTHOIICHHUS K
M3ydaeMbIM Ha YpoKax (U3UKH 00BEKTaM M OCBAHBAEMBIM
BUJaM JeareabHocTH. OObsCHEHNE MPUHITUIHATEHOTO
pa3IUurs IPUPOJIBI YIPYTHX U JIEKTPOMATHUTHBIX BOJH.
W3noxeHne cyTH SKOJIOTMYECKUX MPoOIeM, CBSI3aHHBIX C
3JIEKTPOMArHUTHBIMU KoJicOaHUsIMH U BoJHaMU. OObsICHEHUE
POJIH DIIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
HccaenoBanuax Beenennoit

KOHTPOJBHO paboTHI
O11eHKa CaMOCTOSATEIIbHOM
paboThI B pa3MyHbIX
dopmax

5.0IITUKA

IIpupona cBera

IIpumeHeHne Ha TPAKTUKE 3aKOHOB OTPAKEHUS U
MPEJIOMJIEHUS CBETA MPU peuieHny 3anad. OnpeaeneHue
CIEKTPAJIbHBIX I'PAHUL] UyBCTBUTEIBHOCTH YEIOBEYECKOTO
ri1aza. YMeHHe CTPOUTh N300paKCHHS IPEAMETOB, JaBaeMbIe
JMUH3aMHA. PacueT paccTOSHUS OT JUH3HI 10 H300pakeHU
npenMera. Pacuer ontuueckoil CuiIbl JIMH3BI.

W3mepenue GOKyCHOTO PacCTOSHUS JTUH3HI.

WcnbiTaHue Moziene MUKpOCKONa U TeJlecKona

YerHbli onpoc

O11eHKa BBITTOITHEHUS
MPaKTHYECKOTO 3aHATHS
O1ieHKa BBITTOJTHEHUS
nmabopaTOpHOH pabOTHI
OueHka caMoCTOSITENIbHOM
paboThI B pa3Nnu9HbIX
¢dopmax

BonnoBrsie cBoiicTBa
cBeTa

Habnronenue sapneHns HHTEpGEPEHINN JIEKTPOMArHUTHBIX
BonH. HabmtoieHue siBneHuns udpakiny IeKTpOMarHUTHBIX
BOJH. HabmtoieHue siBiieHNs! OJISIPU3ALIMH AJIEKTPOMArHUTHBIX
BOJIH. VI3MepeHne TMHBI CBETOBOI BOJIHEI IO pe3yiIbTaTaM
HaOuoieHust siBjieHus uHTepdepernnn. HabmoneHue siBneHns
mudpaxumy ceta. Habnmronenne sBiIeHus MOISpU3aluy 1
Jucriepcuy ceta. [Touck pasmuyuii ¥ CXOJCTBA MEXKIY
JT(paKIMOHHBIM U IUCIIEPCHOHHBIM clieKTpaMu. [IpuBeneHue
IPUMEPOB MOSIBICHUS B IPUPOJE U UCIIOJIB30BaHMS B TEXHUKE
SBJICHUH MHTepEepeHINH, TUPPAKIHH, TOTSIPH3ALUHN U
JIUcTiepcHu cBeta. [lepeuncienne MeTo10B TO3HAHMS, KOTOPEIE
WCIIOJIB30BaHBI IPH U3YYCHNH YKA3aHHBIX SIBICHUN

YcTHbli onpoc

OrneHKa BBITIOJTHEHHS
nabopaTtopHOi paboThI
Or11eHKa CaMOCTOSATENEHON
paboThI B pa3IMIHBIX
dopmax

6.0CHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI CITeIIHAILHOM
TEOpHUH
OTHOCHTEJILHOCTH

OO0bsicCHEHHe 3HAYUMOCTH OTbITa Malikens,cora-Mopiu.
DopmynupoBanue noctyiaatoB. O0bscHeHne dpheKTa
3aMeJUIeHIsI BpeMeHHU. Pacder sHeprum moxos, MMITyJIbca,
SHEpPTruu cBOOOAHOI YacTuIBl. BripaboTKa HABBIKOB
BOCTIPHHHAMATh, aHAJIM3UPOBATD, ITIepepadbaThIBaTh U
NPEeIBBIATh HHOOPMALIMIO B COOTBETCTBHH C MOCTABICHHBIMH
3aga4aMu

YerHbli onpoc

O11eHKa BBIIOJTHEHUS
MPAKTUYIECKOTO 3aHITHS
Or11eHKa CaMOCTOSTEILHOM
paboThI B pa3nuIHbIX
dopmax

7.2JIEMEHTBI KBAHTOBOM ®U3UKHN

KBanToBas onrtuka

Habmonenne doroanexrpuueckoro s¢dexra. O0bsicHeHHE
3akoHOB CTOJIETOBA U JaBJIEHUE CBETA HA OCHOBE KBAaHTOBBIX
npejcTaBiaeHuil. Pacyer MakcuManbHOM KMHETHUECKON
9HEPTUH DJIEKTPOHOB IPH (POTOIIEKTPHIECKOM dPPEKTe.
Onpenenenre pabOTHI BBIX0JIA YJIEKTPOHA 110 rpaduky

VYcTHBIi onpoc
TectupoBanue

OrneHka caMOCTOSATENbHON
paboTHI B pa3IMYHbIX
dopmax
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3aBUCHMOCTH MaKCHMaJIbHOM KHHETHUECKOI SHEPriH
(hOTORIIEKTPOHOB OT YacTOTHI cBeTa. Vi3MepeHune paboThl
BBIXOJIa 3JIeKTpOoHa. [lepeuncienne npubopoB yCTaHOBKH, B
KOTOPBIX IPUMEHSETCS 0e3MHEPIIMOHHOCTE (poTOd(deKTa.
OO0BscHEHNE KOPIYCKYIIIPHO-BOIHOBOTO Iyajli3Ma CBOIMCTB
(otoHOB. OOBSICHEHNE PO KBAHTOBOM ONTHKH B Pa3BUTHHI
COBPEMEHHOW (DU3UKU

dusuka atoma

HabmoneHne muHeHYaThIX CIIEKTPOB. PacdeT 4acToTh 1
JUIMHBI BOJIHBI HCITyCKaeMOT'0 CBeTa IIpU MEpexoje aToMa
BOJIOPOJIa U3 OJHOTO CTALlMOHAPHOT'O COCTOSIHUSA B APYTO€.
OOBsicHEHNE ITPOUCXOKACHUS JTMHEWYATOro CIIEKTPa aToMa
BOJIOPOJIa U PA3JINUUs JIMHEHUATHIX CIIEKTPOB PA3INYHBIX
ra3oB. Beruucnenue AnuHb! BoJHbI Ae bpoiins yacTuiis!

C U3BECTHBIM 3HaUYE€HUEM UMIyJbca. MccaenoBanue
JTHHEHYaToro cuekTpa. McecinenqoBanue MpuHIAIA PaOOTHI
JTIOMUHECIIEHTHO Tamnbl. Habmonenne n oObsicHEHNE
NpUHIUIA AeicTBUS Ta3epa. [IpuBeaeHne npuMepon
UCIIONIb30BaHMS JIa3epa B COBPEMEHHON HayKe U TEXHHKE.
Hcnons3oBanue HTEpHETA U151 TOMCKA HHPOPMALHH O
MIepCIIEKTHBAX MPUMEHCHHS Jlazepa

YerHbli onpoc
TectupoBanue

OreHKa CaMOCTOSATENIbHON
paboTHI B pa3IMYHBIX
dopmax

®du3nka aTOMHOTO
sapa

Habmonenne Tpekos anbda-qacTuil B kamepe BunbcoHa.
PeructpupoBaHnue sAepHBIX U3TY4SHUI ¢ IOMOIIBIO CUETYHKA
I'eiirepa. Pacuer sHEpruu cBsi3U aTOMHBIX SLIAEP.
OnpezeneHue 3aps1a 1 MacCOBOTO YHCJIa aTOMHOTO $/1pa,
BO3HHKAIOILETO B pe3yJIbTaTe paJAHOAKTUBHOTO pacajia.
Beruncienue sHeprum, 0cBOOOKAAIOIIEHCS TPH
pannoakTUBHOM pacnaze. OnpeneneHue IpoayKTOB AIEpHON
peakuy. Berancnenne sHepruy, 0CBOO0XKJaOMIEHCs IpH
AIEPHBIX peakuuax. [loHnMaHue NpeuMynecTB U HEAOCTaTKOB
UCIIOJIb30BaHUs aTOMHOW SHEPTUU M MOHU3UPYIOIIHX
U3IY4E€HUH B IPOMBIIIIEHHOCTH, MEUILIMHE.

W3znoxxeHne cyTr 3KOJIOrHYECKUX IPOOIIeM, CBSI3aHHBIX C
OHMOJIOTNYEeCKUM IEHCTBHEM PAJHOaKTHBHBIX U3ITy4CHHUH.
[TpoBenenue kinaccuuKalyy 3J€MEHTAPHBIX YACTHUIL IO UX
(hM3MYecKUM XapaKTepuCTHKaM (Macce, 3apsa/1y, BpeMEeHU
JKU3HH, CIIMHY U T. 1.). [IpencTaBieHne o xapakTepe 4eThIpEX
TUNOB ()YHJAMEHTAILHBIX B3aUMOICHCTBHIA

3JIEMEHTapHBIX YacTHIl B BUAE TaOnuisl. IloHuManne
[IEHHOCTEH HayqHOTO MO3HaHMS MUpPa HE BOOOIIE IS
YeJIOBEUECTBA B LIEJIOM, a JUIA KaKAOT0 00y4aloIIerocs JINIHO,
LEHHOCTEN OBIa€HHUS METOAOM HAy4YHOIO O3HAHUS JUIs
JOCTHXEHUS ycIexa B JII000M BHE IPaKTHIECKON
JeSITEIbHOCTH

YerHbli onpoc
TectupoBanue

O1eHKa caMOCTOSITEIbHON
paboThl B pa3IMYHbIX
dopmax

8.9BOJIIOIM S BCEJTEHHOM

CrpoeHue u pa3BuUTHE
Bcenennoi

Habmonenne 3a 38e3namu, JIyHOH 1 TilaHETaMHu B TEJIECKOIL.
HabmroeHne CoTHEeYHBIX MATEH ¢ MOMOIIBIO TeJIeCKoma 1
COJIHEYHOT0 3KpaHa. Mcnonb3oBanue MHTepHETa U151 MOKCKA
n300paKeHNH KOCMUYECKUX 00BeKTOB 1 HH(opMarwn 00 ux
ocobenHOCTIX ObOCyXIeHNE BO3MOKHBIX CLIEHAPHEB
sBomounu Beenennoit. Ucnonb3oBanue MHTepHeTa st
TIONCKA COBPEMEHHOH HHMOpMaIiy o pa3BUTHN BceneHHoil.
OneHka HHPOPMAIHH € TIO3UIINU €€ CBOWCTB: JIOCTOBEPHOCTH,
00BEKTUBHOCTH, TIOJIHOTHI, aKTYJIbHOCTH M T. 1.

VYcTHBIif onpoc
TectupoBanue

Or11eHKa CaMOCTOSATENNEHON
paboThI B pa3nuIHbIX
¢bopmax

DBOJIIOIHS 3BE3/I.
I'umoresa
TIPOUCXOKICHUS
CoJIHEUHO# CHCTEMBI

Brrunciienue sHEprun, 0CBOOOKAAOMICHCS IpU
TEPMOSICPHBIX peakiusx. DopMyIHpoBKa MPodIeM
TepMOsIepHOH sHepreTUKu. OOBSICHEHNE BIUSHUS COTHEYHOMH
aKTUBHOCTH Ha 3emutto. [loHMMaHUE PO KOCMHYECKUX
UCCIICIOBAaHHMN, HX HAYIHOT'O ¥ SKOHOMHUYECKOTO 3HAYCHUSI.
OO6CyXIeHre COBPEMEHHBIX THITOTE3 O MIPOUCXOXKICHUN
CoTHEeUHOW CHCTEMBI

VYcTHBIi onpoc
TectupoBanue

Ol1eHKa CaMOCTOSITEIbHOM
paboTHI B Pa3IMIHBIX
dopmax
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