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1. OBIIASL XAPAKTEPUCTHUKA TTPOT'PAMMBI YYEFHOU JUCHUILJIAHBI
VIIB.11. ®PU3UKA

1.1. Ob6aacTh NpMeHEeHHUs1 NPOTrPaAMMbI

[Iporpamma yueOnoi aucuumimasl YIIB.11. ®usuka sBisercs 4acTbl0 OCHOBHOU
npodecCHOHAIBHON  0Opa3oBaTenbHOM mporpaMmbl B cooTBerctBuM ¢ DPI'OC CIIO mno
cenuaibHocTd  35.02.16 DOkcrutyaralus W PEMOHT  CEJIbCKOXO3SIMICTBEHHOM TEXHUKH U
000py1I0BaHUs.

1.2. MecTo npeaMeTa B CTPYKTYpe oOpa3oBarteiibHoii nporpammsel CIIO:

Jucrunuaa YIIB.11. ®usuka uzydaercs B 0011e00pa3oBaTeIbHOM IIUKIIE MTPOTPaMMBbI
MOJATOTOBKH CIENHMAINCTOB CPEJHEr0 3BeHa Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHUS IO
cnenquanbHocT  35.02.16 OkcrutyaTalusi U PEMOHT CEJIbCKOXO3SANHCTBEHHOW TEXHUKH U
00opyToBaHuUs.

1.3. Pe3yibTaThl OCBOCHHSA NpeAMeTa:

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

JIP 9) rOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIE CaMOOOPa30BaHMIO, HA
MPOTSHKCHUHM BCEHW KW3HU; CO3HATEIHHOE OTHOIICHHE K HENMPEpPhIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIICITHOW MPOo(dhecCHOHATEHOM U 0OIIECTBEHHOM e TeIIbHOCTH;

JIP 14) cdhopMUPOBAHHOCTh JKOJOTHYECKOTO MBINUICHHUS, TOHHUMAHUS BIUSHUS
COIIMAIbHO-9KOHOMHUYECKHUX IMPOIIECCOB HAa COCTOSHUE MPUPOJHOW U COIUAIBHOM CpEIbI;
MPUOOPETEHUE OMBITA HKOJIOTO-HAMPABICHHON AEITeIbHOCTH;

MertanpeamMeTHbIX: (pEryIsSTUBHBIE, I0O3HABATE/IbHbIE, KOMMYHUKATUBHBIC)

MP1) ymeHHe caMOCTOSATENIBHO ONPEAENsTh LENU JEATEIIbHOCTH M COCTAaBJIATH IUIAHBI
JESTEIIbHOCTH;  CaMOCTOSITEIbHO ~ OCYILLECTBJISITh, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JESTEIIBHOCTD; MCIIOJIb30BATh BCE BO3MOKHBIE PECYPCHI AJIs JOCTHIKECHHS ITOCTABJICHHBIX LIEIen
U peajn3aluy MIaHOB JIEATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETHMH B PA3IMYHBIX CUTYALIUAX;

MP 2) ymeHue mpoAayKTUBHO OOIIAThCS U B3aUMOJIEHCTBOBATh B IPOLIECCE COBMECTHOM
JEeSATENIbHOCTH, YYUTHIBaTh MO3UIMU JIPYTMX YYaCTHUKOB JEATEIbHOCTH, 3(P(HEKTHUBHO
pasperiatb KOH()IUKTHI;

MP 3) BrnageHue HaBbIKAMU [O3HABATEIbHOW, Y4eOHO-HCCIEA0BATENbCKON U MPOEKTHON
NeSITeIbHOCTH, HaBBIKAMU  pa3pellleHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHUs MPaKTUUYECKUX 3a/lad, IPUMEHEHHUIO PAa3INYHBIX
METOJI0B IO3HAHNUS;

MP 4) roToBHOCTH U CIIOCOOHOCTH K CAaMOCTOSITEILHON MH(POPMAIIMOHHO-TIO3HABATEILHOM
JeSITebHOCTH, BIIaJICHUE HAaBBIKAMH IOJY4eHHUs HeoOXxonuMmoW uHopMaluu U3 cioBapen
Pa3HbIX TUIOB, YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHPOPMAIUH, KPUTHUECKU
OLIEHUBATh U UHTEPIPETUPOBATH UH(POPMALIHUIO, ITOJTy4aEMYIO U3 PAa3IUUYHBIX HCTOUHUKOB;

MP 5) ymeHue wucnonb3oBaTh cpeicTBa HH(GOPMAIMOHHBIX M KOMMYHUKALHOHHBIX
texHosoruil (nanee - UKT) B perieHnn KOrHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHbBIX
3aady ¢ CcoOMroJieHHeM TpeOOBaHWW DJPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepeKeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHON OE30I1aCHOCTH;

MP 8) BrnaneHue S3bIKOBBIMU CPEICTBAMU - YMEHHE SICHO, JJOTMYHO M TOYHO M3JaraTh
CBOIO TOYKY 3PEHHUs, UCIIOIb30BaTh a/ICKBAaTHBIE SI3bIKOBBIE CPEJICTBA;

MP 9) BnaneHue HaBbIKAMU MO3HABATENIbHON peIeKCUU KaK OCO3HAHHUSI COBEPIIAEMBIX
JNENCTBUI M MBICIUTEIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHMM, IPAHUI] CBOETO 3HAHUS U
HE3HaHUs1, HOBBIX [TO3HABATENIbHBIX 3a/1a4 U CPEJICTB UX JOCTHUKEHHUSI.

OO0yyaromuiics Hay4YuTcs (peryJIAiTHBHbIC YHHBeEPCAJIbHbIC Y4eOHbIe el CTBHS):



YV Pl - camoCTOATENBHO ONpEAENATh LEIM, 3a7aBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MOKHO OIIPEAEINTD, YTO LEIb JOCTUTHYTA,

VV]I P2 - oueHuBath BO3MOXKHBIC TMOCICICTBUS JIOCTH)KCHHS ITOCTABICHHOW II€JU B
NESTEIbHOCTH, COOCTBEHHOW JKM3HM M KU3HU OKPYXKAIOUIMX JIIOJIeH, OCHOBBIBAsICh Ha
COOOpaXEHUSIX 3TUKU U MOpaJIu;

YV P3 - craButh u QopMynupoBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHON
JIEATETbHOCTH U )KU3HEHHBIX CUTYaIUsX;

YV P4 - onlenuBaTh pecypchl, B TOM YHCII€ BpEMsI U IPYrUe HEMaTEepUaAIIbHbIE PECYPCHI,
HEO0OXOAUMBIE VISl JOCTUKEHUS TOCTABJICHHOM 11eJIH;

YV P5 - BbIOuparh NyTh JOCTHOKCHHS IIETH, IJIAHUPOBATh PEIICHUE IMOCTaBICHHBIX
3a/1a4, ONTUMU3UPYS MaTepHUAIIbHbIC U HEMATEePUAIbHBIC 3aTPAThI;

YVl P6 - opranuzoBbiBaThb 3(G(EKTUBHBIA IOUCK PECYpPCOB, HEOOXOAMMBIX IS
JOCTHKCHUS IIOCTABIICHHOM 1I€/IH;

YV P7 - conoctaBisiTh MOJTYYEHHBIA PE3yJIbTAT ACSITEILHOCTH C ITOCTABICHHOM 3apaHee
LEJIbIO.

Oo0yuaromuiicss HayuuTcs (MO3HABATEJbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1elCTBUS):

YV IIl - uckaTh U HAXOIUTh OOOOIIEHHBIC CIIOCOOBI PEIICHUsS 3a/1ad, B TOM 4YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHI WH(GOPMALMOHHBIA IMOWCK U CTaBUTh HAa €ro OCHOBE HOBBIC
(yueOHBIC M TIO3HABATEIILHEIC) 33]1a4H;

VYV II3 - wucnonb3oBaTh pa3liMyHbIE MOJEIBHO-CXEMaTHUYECKUE CpEeACTBa IS
MPEJCTABIICHUSI CYIIECTBEHHBIX CBSI3€M M OTHOLIEHUW, a TAaK)K€ MPOTHUBOPEYHIA, BBISBICHHBIX B
MH(OPMALIMOHHBIX UCTOYHUKAX;

YV IS5 - BBIXOAUTD 32 paMKU y4e€OHOTO MPeaMeTa U OCYIIECTBIATH LeJICHANIPaBICHHBIN
MOKMCK BO3MOKHOCTEH ISl HIMPOKOTO MEPEHOCa CPEJCTB U CIIOCOOOB JIEHCTBUS;

VYV II7 - MEHATh 1 yAEP>KUBATH PA3HbIC MTO3UIMHU B MIO3HABATEILHON AEATEIbHOCTH.

OO0yyaromuiic Hay4YuTCs: (KOMMYHUKAaTHBHbIC YHUBEPCAJIbHbIC y4eOHbIC JCHCTBUSA):

- OCYILECTBIIATH JI€JIOBYI0 KOMMYHMKALIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU
(kak BHYTpHM 00OpazoBaTebHONW OpraHM3alliy, TaK U 3a €€ IMpelesaMu), MoAOUpaTh NapTHEPOB
JUISL 1ENTOBOM KOMMYHUKALIUK UCXOJ M3 COOOpa)KeHUM pe3yJbTaTUBHOCTU B3aUMOJEHUCTBUSA, a
HE JIMYHBIX CUMIIATUH;

- NpU OCYIIECTBIEHUHU TPYIIOBOM pabOThl ObITh KaK PYKOBOIHUTENEM, TaK U YJIEHOM
KOMaH/Ibl B Pa3HbIX poJisiX (TeHepaTop Uiel, KpUTHK, UCIIOJHUTENb, BBICTYNAIOMINN, 3KCTIEPT U
T.J1.);

- KOOPJIMHHUPOBATh M BBINOJHATH pPabOTy B YCIOBHUSX PpEaJbHOTO, BHUPTYAJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

- pPa3BEpHYTO, JOTMYHO M TOYHO H3Jararb CBOK TOYKY 3pEHUA C HCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

IpeameTHbIX:

1)  chOopMHUpPOBAaHHOCTH MPEACTABICHHHA O POIM W MeCTe (HU3MKA B COBPEMEHHOMN
HAayyHOW KapTUHE MHpa; MOHUMaHHE (PU3MYECKON CYIIHOCTH HalOo1aeMblXx BO BceneHHoit
SABNICHUN, ponu (u3MKu B (HOpMUPOBAHMM Kpyrosopa M (PYHKIMOHAIBHOM TI'pPaMOTHOCTU
YyeJioBeKa I pellieHus] MPaKTHUECKUX 3aj1ay;

2)  BIaJCHUE OCHOBOMNOJATAIOUIMMHU (PU3HYECKHMHU TOHSATUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMU U TEOPUSIMH; YBEPEHHOE HCIOIb30BaHUE (PU3NYECKON TEPMUHOIOTUH U CUMBOJIUKH;

3)  BlageHHWE OCHOBHBIMH METOJaMH HAYYHOTO MO3HAHUS, MCIOJb3YeMbIMU B (pH3HKe:
HaOJI0/IEHUEM, OITUCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM;

4)  ymenue oOpabaTeIBaTh pe3yIbTaThl H3MEPEHUH, 00HAPYKHBATh 3aBHCUMOCTD MEXITY
(bu3NYeCKUMHU BEIMUYNHAMU, OOBSICHATD MOJIyYEHHBIE PE3YJbTaThl U 1€TaTh BHIBOBL;

5)  chopMHUPOBaHHOCTH YMEHUS pelaTh GU3HMYECKUE 3a/1a4H;



6) chopMUPOBAHHOCTH yMEHHUS MPHUMEHATH MOJYYCHHBIC 3HAHUS JUISI OOBSICHEHUS
YCIIOBHM TMpOTEKaHUs (PU3WUYECKUX SBICHUW B TpHUpOE, NpodecCHoHAIbHOW chepe W s
MPUHSITHS TPAKTUICCKUX PEIICHUI B ITOBCETHEBHOM KU3HU;

7)  chopMHUPOBAHHOCTH COOCTBCHHON IO3UIMHM 110 OTHOIICHHH K (DU3HYECKOMH
uH(pOpMaIINH, TTOTYyJaeMON U3 Pa3HBIX UICTOYHHKOB.

OcBoenue conepxkanus nmpenmera YIIB.11 ®uszuka odecnedunBaeT JOCTUKCHHIE
00yYaroIUMUCS CICIYIOIIUX PE3YIbTaTOB PeaTH3alK IPOTPAMMbI BOCITHTAHUSI:

JIP 10) 3aboTsmuiics 0 3alIUTe OKPYKAIOIIEH Cpeibl, COOCTBEHHOMN U UyKOi
0€301acHOCTH, B TOM YHUCJIe IUPPOBOH



2. CTPYKTYPA ¥ COJAEP)KAHUE YUYEBHOW JUCIIUILINHBI
YIIB.11. PU3UKA

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThl

Bup yueOHoii padoTbl Oo0bem yacos
YueOHasi HAarpy3Ka 184
B TOM 9YHCIIE:
TEOpeTHYeCKOe 00ydeHNe 84
JTa00paTOpHBIE W NMPAKTUUECKHUE 3aHATHS 100

IK3aMeH

HpOMe)KyTO‘-IHaH aTTeCTalusa




2.2. TemaTnuyeckuii MJIaH U cojep:kaHue yuyeoHoi nucuumiuabl YIIB.11, ®u3zuka

HaunMeHoBaHue pa3ieioB

Copep:xaHue yuedOHOro MaTepuaja, JadopaTopHbie padoThl M MPAKTHYECKHE KosunyecTtBo | YpoBeHb OcBauBaemble Kopn JIP
U TeM 3aHATHS, CAMOCTOSAITeIbHAS Pa0oTa 00yUYaromMXcs. 4acos OCBOEHHUSI 3J1eMeHThI peajuzanuu
KOMIIeTeHI U NMPOrpaMmbl
BOCIIUTAHUA
1 2 3 4 5 6
Baenenue. Copep:xanue yyeOHOr0 MaTepHaJia 2
Omuka-QyHIaMeHTaNbHAs HayKa o TIpupoe. EcTecTBeHHOHAYYHEI METO I TO3HAHNU, €1 2 1 YV P1 JIP 10
BO3MOXXHOCTH M TPaHMIBI NMPUMEHUMOCTH. MopenupoBanue (U3HYECKUX SBICHUH U YV II1
Ponb
YV P4
HKCIEPUMEHTA U TEOPUH B Ipoliecce Mo3HaHus npuposl. dusndeckas BenuduHa. [Torper
u3MepeHust (Qu3HYecKuX BenWIMH. PDusnueckwe 3aKkoHBL [paHUIBI MPHUMEHHMOCTH
3akoHOB. [loHsATHE O (DU3MUECKOI KapTHHE MUpA. 3HaYCHUE (DU3UKH AJISI OCBOCHUS PO
1. Mexanunka. 41
1.1. Kunemaruka. 15
1.1.1. Mexanunueckoe Conep:xanue yueOHOro MaTepuasia 2
JIBUYKEHHE. Mexanunueckoe nuxenue. [lepememenue. I1yts. CkopocTts. PaBHOMEpHOE 2 2 YV P5
HPSIMOJIMHEHHOE JIBIKCHHE.
1.1.2. TIpsiMmonuHeiiHOE Copep:xaHue yueOHOro MaTepuaJa 2
paBHOIIEpPEMEHHOE
JBIKEHIE. Yckopenne. PapHoepeMeHHOE IPSIMOJIMHEHHOE IBIKCHIE 2 2 JP 9 yyaA PI1 | JIP 10
YV 111
BXxo/iHasi KOHTPOJILHAs pagoTa 1 3
1.1.3.CBoOoiHOE TajicHuE. Coaep:xanue yue0HOT0 MaTepuasa 4




CBoOoHOE najeHue. 2 JIP 9
[MpakTryeckoe 3ansitue 1 OnpeneneHne mapaMeTpoB JIBIKEHUS TP CBOOOTHOM MaJIeHY 2 YV P5
1.1.4. [IBmwxenue Tena, Conep:xanue yue0HOro MaTepHuaJa 4
OpOIIEHHOTO O YIJIOM K
TOPH30HTY. JBmxeHue Tel, OpOIIeHHOTO O] YITIOM K TOPHU30HTY. 2 MP 4 JIP 9
[paktrueckoe 3aaarue 2 OnpeneneHne mapaMeTpoB Tena, OPOIIEHHOTO IO YTIIOM K Tof] 2 YV II1
1.1.5. IBmxenne no Coaep:xanue yueOHOro MaTepuaJa 2
OKPYXHOCTH.
[IpakTuueckoe 3ansatue 3: PaBHOMEpHOE ABUIKEHUE 10 OKPYKHOCTH. 2 YV P4
1.2. 3akonsl Mexanukn HeloToHa 15
1.2.1. 3akonsl HeioToHa. Copep:xaHue yueOHOTr0 MaTepuaJa 2
Ilepsorit 3axkoH HproToHa. Cuma. Macca. Bropoit 3akoH Hrprorona. OcHOBHOH 3aKoH 2 YV P5 YVIA
Kjaccuueckoi Mmexanuku. Tperuil 3akoH HeroToHa. I11, JIP 14
1.2.2.BcemupHOe Copaep:xanue yyeOHOr0 MaTepHaJa 2
TSATOTEHHE.
3aKOH BCEMHUPHOTO TATOTeHHs. I'paBuTanioHHoe nose. Cujia TSXeCTH. 2 MP 4 VY] P1 JIP 10
Bec. Cioco0bl n3mMepeHust Macchl Tena. JIP 14
1.2.3. Cuna ynpyroctH. Conep:xanue yue0OHOro MaTepuajia 3
Cuibl B MEXaHUKE: CHJIa YIIPYTOCTH. 2 JIPO VYV P4
Jlaboparopras pabdora | Onpenenenne >KECTKOCTH NPYKHUHE. 1
1.2.4.Cuna tpeHus. Coaep:xkanue yueOHOro MaTepuasia 3
Cunbl B MEXaHUKE: CUJIa TPEHHUSI. 2 MP 4 yV]J P1 | JIP 10
YV P5
JlaGoparopnas pabota 2 M3ydueHne 0cOOEHHOCTE CUITBI TPEHHS (CKOJIBKEHUS). 1
JIP 14
1.2.5.JIBuxxeHue noa Copep:xanue yue0HOro MaTepuaJa 5




JIEUCTBUEM HECKOIBKUX JBukeHue noa NeMCTBUEM HECKOIbKUX CHUIL. 2 YV P2 VY]
CHIL. 1 VY I12
IIpaxkTryeckoe 3aHaTue 4 /IBukeHHe MOJ IeHCTBHEM HECKOIBKHUX CUIL. 2
Jlaboparopras pabora 3 HccienoBanne IBIKEHHUS Tea MMOJI ISHCTBIEM ITOCTOSIHHOM CHJ] 1
1.3. 3aKoHBI cOXpaHeHHsI B MeXaHHKe 10
1.3.1. Ummynsc. Copep:xaHue yueOHOI0 MaTepHaJia 2
3aK0H COXpaHEHUs UMITYJIbCa. 1 Yya P2 yva | JP 10
JlabopaTopnas pabota 4 M3y4ueHus 3aK0OHa COXPAHCHUS HMITYJIbCA. 1 P
1.3.2. PeaktuBHOE Copep:xaHue yueOHOTr0 MaTepuaJa 1
JBIKEHHE. PeaktuBHOE IBHKEHUE. 1 YV P5 JIP 10
JIP 14
1.3.3. Mexanuueckas Coaep:xanue yue0HOT0 MaTepuasa 1
pabora. Pa6Gora cubl. 1 MP 4
1.3.4. MomHOCTS. Coaep:xkanue yueOHOro MaTepuaJia 1
MoIHOCTE. 1 JIP 9
1.3.5. Mexannueckas Coaep:xkanue yueOHOro MaTepuaJia 2
JHEprusl. OHueprus. PaboTta noteHnmanbubix cuil. Kunerndeckas sueprus. [lotennuanpHas sHepr 1 YYOA P2 VYV]J
11
JlabopatopHast pabota 5 CpaBHeHHE pabOTHI CUIIBI C U3MEHEHHEM KHHETHYECKOM 3Hepr 1 MP 4
1.3.6. 3akoH coxpaHeHuUs Copep:xanue yue0HOTro MaTepuaJia 3
MEXaHUYECKOH 3aKOH COXpaHEeHUSI MEXaHWIEeCKOH 3Heprun. lI[puMeHeHne 3aKOHOB COXPaHEHHMS. 1 YA PS5 VY[

SHEPTHH.

11




JlabopaTopHast paboTta 6 CoxpaHeHHe MEXaHUUECKON SHEPTUH NPH JBIKEHUH Tella Mo 1 MP 4
JIeHCTBUEM CUII TSHKECTH U YIPYTOCTH.
JlabopaTopHast padoTa 7 M3y4yeHune 3aKOHOB COXpaHEHHs Ha TIPUMeEpe yAapa IapoB U 1 JP9
0aJUTCTHYECKOTO MAsITHUKA.
KontposmHast padora 1 1o pasneny MexaHuka. 1 MP 4 VY] P4
2. Moaekyasipaas ¢pusuka. TepmoamHamuka. 25
2.1. OcHOBBI MOJIEKYJ/ISIPHO-KMHETHYeCKO Teopuu. UaeanbHblii ras. 9
2.1.1.0cHoBBI Coaep:xkanue yueOHOro MaTepuasa 4
MOJIEKYJISIPHO-
KHHETHYECKOH TEOPHH. OCHOBHBIE IIOJIOXKEHHUA MOJICKYJIIPHO-KHMHETHUECKOW Teopuu. Pa3Mepsl U Macchl 2 YV P5 JIP 10
MOJEKyl U artoMoB. bpoyHoBckoe nBwkenue. [Auddysms. Cuma u  sHEprus
MEXMOJIEKYJISIpHOTO B3aumoeicTBus. CTpoeHHne ra3o00pa3HbIX, KHUIKUX U TBEPIBIX yyall
Tell.
IIpakTrueckoe 3anatue 5 M3yueHune arperaTHbIX COCTOSIHUN BEILIECTBA. 2 MP4 VY] P4
2.1.2. neansHbIi ras. Copep:xaHue yueOHOTro MaTepuaJa 1
Wneanpueiii ra3. JlaBnenue raza. CKOpocTH ABMXKEHUS MOJIEKYT U UX 1 YV P4
n3mepenne. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHUECKOH TEOPHH.
2.1.3.Temneparypa. Temmeparypa n e€ u3mepeHue. AGCOIIOTHBIN HyJIb TeMIiepaTyp. TepMoauHaMudecKast I 1
TEMIIEPaTypHlI.
1 YY1l
2.1.4. YpaBreHue cocrosiHus | Coaep:kaHne y4edHOro MaTepuaia 1
U7eaabHOTO rasa. YpaBHEHHE COCTOSHUS HICANBHOTO Ta3a. MosIpHas Ta30Basi IOCTOSHHAS. 1 JP 9
YYI PS5
2.1.5. T'a30BbIe 3aKOHBI. Copep:xaHue yueOHOro MaTepuaJa 2




I"a30BBIC 3aKOHEI.

VY] Pl

JlaboparopHas pabora 8 [IpoBepka 3akona ['eli-JIroccaka. MP 4 VY] P1
2.2. OCHOBBI TEPMOANHAMUKH
2.2.1.BHyTpenHssa Copep:xaHue yuedOHOro MaTepuaJia
3HEpPrusl. OCHOBHBIE TIOHATHS U ONpeAeTICHNs. BHYTpeHH: I SHepTUs CUCTEMBL. YV 111
BHyTpeHHS 3HEPTrHs HIaIbHOTO Ta3a.
2.2.2. TlepBblil 3aKOH Coaep:xkanue yueOHOro MaTepuaJa
TEPMOJUHAMUKH. [epBoe Hawano TepmoauHaMuKU. PaboTa 1 TernoTa Kak GopMBblI mepeaatn SHEPrHu. MP 4

2.2.3. KonnuecTBO TEIIOTHL.

Conep:xanue yueOHOT0 MaTepuasa

TemnoéMkocTh. Y ienbHas TSIIOEMKOCTh. Y paBHCHHE TEIIOBOTO OajaHca. YV P2 YV | JP 10
P4
JIP 14
[IpaxTrueckoe 3anaTue 6 MI3MeHeHNe BHYTPEHHEH SHEPTHH Tell B POLIECCe TEIUIONEPe.d YV P4
2.2.4. HeoOpatumocTh Copep:xaHue yueOHOro MaTepuaJa
TEIJIOBBIX IPOLECCOB. Bropoe Hayasio TepMOANHAMHUKH. MP 4 VY]] P1
2.2.5.Tennossie Coaep:xkanue yueOHOro MaTepuaJia
JIBUTATEIH. Anmabataenii iporiecc. [Ipuanun nefictBus TeroBoi Mammabl. KI1J] TermmoBoro qurat JIP9O VY 111 JIP 10
XonoannbHble MauHbL. TerutoBbie aBuraten. OXpaHa IpUpO/IbL.
2.3. CpoiicTBa napoB
2.3.1.HacebrmeHHsI# nap. Copep:xaHue yueOHOro MaTepuaJa
Hcnapenne u koHaeHcarus. HachIeHHbli map u ero cBoicTBa.. OTHOCHTEIbHAS U YV P4

abcomoTHAs BIAXKHOCTh Bo3ayxa. Touka pockl. Kunenne. 3aBHCHMOCTB TeMIEpaTypHhI KI




OT JaBJICHUA. HeperpeTmﬁ rnap 1 €ro UCIoJb30BaHUC B TEXHUKE.

JlabopaTopnas padota 9 M3MmepeHue BIaKHOCTH BO3IyXa. 1 MP4 VY] P4 JIP 10

2.4. CBoiicTBa KHIKOCTEH 2

2.4.1. IloBepxHOCTHOE Copep:xaHue yuedOHOro MaTepuaJia 2

HaTSKEHHE. XapaKkTepUCTUKA KUAKOIO COCTOSIHUSA BellecTBa. [IoBepXHOCTHBIN ciaoi 1 YYI P4
XKHUIKOCTEH. DHEPTus MOBEPXHOCTHOTO CJI0s. SIBJIEHUS Ha I'PaHMUIIE XKUAKOCTH C TBEPABIM
Kanmmsapasie spnenust. TeroBoe pacmmpeHne KUIKOCTEH.
JlabopaTopnas padota 10 M3yueHne ocoOeHHOCTEH TEIJIOBOTO PACIIMPEHUS BOJIBL. YYaA P1 YVV[J
JlabopaTopnas pabdota 11 M3MmepeHne MOBEpXHOCTHOTO HATSKEHHUSL. 1 Hl

2.5. CoiicTBa TBEpaBIX TeJ 4

2.5.1. CoiicTBa Coaep:xkanue yueOHOro MaTepuaJa 2

TBEPIBIX TEIL. XapaxkTepucTika TBEPJOr0 COCTOSAHMS BEUIECTBA. TeIioBOe paciIMpeHHre TBEPIBIX Tell. 1 Yy PS5 YV/[J
u 1
KPHUCTAITH3aLHsL.
JlabopatopHas paboTa 12 V3yueHne TeIIOBOTO PacUIMPeHUS TBEPABIX TEll. 1 MP 4

2.5.2. MexaHnuecKkue Copep:xaHue yueOHOIro MaTepuaJa 2

CBOMCTBA TBEPABIX TEIL. Yupyrue cBoiicTBa TBEPABIX Tell. 3akoH I 'yka. MexaHHuecKue CBOCTBa 1 YV 111

TBEPABIX TEIN.
JlaGoparopras padota 13 N3yuenue nedopManuu pacTsKeHUs. 1 YYATII1 MP 4

KourpoabHas padora 2 1o pasneny Monekynsapras pusuka. TepmoanHamMuka. 1

3. DAeKkTpoAMHAMHMKA. 52




3.1. DaekTpuueckoe noje

12

3.1.1.Onextpuueckuii 3apsa. | Coaep:kanue yuefHOro MmaTepualia 1
DnexTpudecKue 3apsabl. 3aKOH CoXpaHeHus 3apsna. 3akoH Kyrona. 1 YYa P5 VY[
11
3.1.2.Onektpuueckoe noie. | Coaep:kanue yueOHOro MaTepuaia 4
DnexTpuueckoe noje. Hanmpspk€HHOCTD 2JeKTpruuecKoro nojs. [IpuHIun cynepno3ninuu 2 MP 4 VY] P2
IIpaktuueckoe 3anarue 7 [IpOBOJHUKY U TUAIEKTPUKH B SIEKTPUIECKOM 2 YYA P2 VV[J
I11
nosie. J{MaIeKTPHUKH B AIIEKTpHIECKOM ToIte. [lomsapu3anus AUIIEeKTPHKOB.
IIpoBOHUKH B 3JIEKTPUUECKOM IIOTIE.
3.1.3. Pabota snexrpuueckord Coaep:kanue yueGHOro MmaTepualia 2
HOJIA. Pabora cnn sanekrpoctatndeckoro mons. [loreHmuain. 2 VYV II1
3.1.4. HanpsoxeHue. Copep:xaHue yueOHOro MaTepuaJa 1
PaznocTh noteHUManoB. DKBUIOTEHIUAIbHbIE TOBEPXHOCTH. CBs3b MEXY HANPSKEHHO 1 MP 4 VY] P2
Pa3HOCTHIO MMOTEHITHATIOB IEKTPHUECKOTO TIOJS.
3.1.5. DAEKTPOEMKOCTD. Coaep:xanue yue0HOT0 MaTepuasa 2
DnekTtpuueckas éMkocTh. Konmencaropsl. CoeiMHEHHE KOHICHCATOPOB B OaTapero. 2 YV P4
3.1.6. OHeprus Coaep:xkanue yueOHOro MaTepuasa 2
3JEKTPUYECKOTO TOJIA. DHeprus 3apsKEHHOr0 KOHACHCATOpa. DHEPrusl 3JEKTPUUECKOTO MOJIs. 2 JUIP 9
3.2. 3aKoHBI MOCTOSTHHOI0 TOKA 12
3.2.1.OnexTpudyeckuil TOK. Conep:xanue yue0HOTro MaTepuaJia
YcnoBust, He0OXOUMBIE JJ11 BOSHUKHOBEHUS DJIEKTPUIECKOTO TOKA. 2 YV P4

Cunma TOKa W IUIOTHOCTH TOKa. 3akoH Owma st ydactka nenu 0e3 DJIC. 3
ANEKTPHYECKOTO




COIIPOTHUBJICHUA OT MaT€puaia, JJIUHbI U IUIOIaAN MONEPEYHOTI0 CCYCHUA IPOBOJHUKA. 3

QJICKTPHUUICCKOTI'0O COMMPOTHUBJICHU IPOBOJAHUKOB OT TEMIIEPATYPHI.

JlabopatopHnas pabota 14 M3yueHue 3akoHa OMa [Uist IOTHOH LICTTH. MP 4.
JlabopatopHras pabota 15 OnpezneneHne TeMuepaTypsl HUTH JAMITBl HaKaIWBaHUSL.

3.2.2. Coenunenue Conep:xanue yueOHOT0 MaTepuasa

MIPOBO/IHUKOB. CoenuHEeHHE TIPOBOTHUKOR. YY P2

JlabopatopHas pabota 16 M3yuenue 3akona Oma i yyacTka IeTH,

VYO I VY]

MOCJIEIOBATENIBHOTO U MapajlIeIbHOTO COeTMHEHUS IPOBOHUKOB. P

3.2.3. TennoBoe gewcTBUE Coaep:xkanue yueOHOro MaTepuasa

3JEKTPUIECKOTO TOKA. IIpaktuueckoe 3anatue 8 TemnoBoe IEHCTBUE TOKA. JIP 9 JIP 10
PaboTa 1 MOIITHOCTB 3IIEKTPpHUYIECKOTO ToKa. 3akoH J[xoynsa-JleHta. YV Pl
JlabopatopHas pabota 17 Onpenenenue ko3 GHUIHEHTA TOIE3HOTO ACHCTBHS IIEKTPOYa YV P2

3.2.4. Onexrpoasmxkymas cun Coneps:kaHue y4eGHOr0 MaTepuasa
IIpakTudeckoe 3aHATHE 9. DIEKTPOABIDKYILAS CHIIA HCTOYHHKA TOKa. 3akoH Oma MP 4 VY II1
Jutst moTHOH 1ienn. CoeIMHeHNe UCTOYHUKOB 3JIEKTPUUECKON YJHEPTHH B OaTapero.
Jlabopatopuass pabora 18 UW3amepenwe DJIC U BHYTPEHHETO COMPOTHBIICHUS JIPO VYA II1
HaIpsDKeHUSD).

3.3. DiexkTpUYecKHii TOK B MOJTYNPOBOAHUKAX

3.3.1. IlomynpoBOJHUKH. Coaep:xkanue yue0HOT0 MaTepuasa
CoOcTBeHHAs MPOBOUMOCTD MOTYTPOBOTHUKOB. YV 111
IIpaxTtrdeckoe 3anstue 10 [TomympoBoIHUKOBEIE TPUOOPHI. YV PS5




3.4. DneKTPUYECKMii TOK B Pa3JIMYHBIX cpeaax

3.4.1. DnexTpuyecKuit TOK

Coaep:xanue yueOHOr0o MaTepuasa

B BaKyyMe. DNeKTpUUECKuil TOK B BaKyyMe. YV 111 MP 4
3.4.1. DnexTpuUIeCcKuil TOK Copep:xaHue yuedOHOro MaTepuaJia
B Ta3ax. DyeKTpHYecKHii TOK B Tra3ax. YYIII1
3.4.1. DnexTpudeckuil TOK Coaep:xanue yueOHOro MaTepuaJa
B )KHJKOCTSX. ONEeKTPUIECKUH TOK B KHIAKOCTSX. YYI P2
[MpakTuyeckas padora 11 DnekTprYecKuid TOK B pa3IMYHBIX Cpeaax
3.5. MarHuTHoe 1noJje
3.5.1. MaruuTtHoe noie. Copep:xaHue yueOHOTr0 MaTepuaJa
BekTop uHAyKIMM MarHuTHOro nosis. JleiicTBre MarHUTHOTO NOJISL Ha NPSAIMOJIMHENHBIN MP 4 VY]l P4 JIP 10
¢ TokoM. 3akoH Ammepa. B3anmoneiicTBue TokoB. MarHuUTHbIN 1oToK. PaboTa o nepeM
MPOBOJIHUKA C TOKOM B MarHUTHOM TOJIE.
JlabopaTopnas padota 19 HabnroneHre neiicTBUS MAarHUTHOTO TOJISI HA TOK. MP 4
3.5.2.Bzaumozpeiicteue Coaep:xkanue yueOHOro MaTepuasia
TOKOB. BsanmMopeiictBre TokoB. MarHUTHEIN OTOK. PaboTa 1Mo mepemMerieHuio YV II1
IIPOBO/IHUKA C TOKOM B MarHMUTHOM TIOJIE.
[Ipaxtrueckoe 3ausaTre 12 MarHUTHBIE CBOWCTBA BEIECTRA. YV PS5
3.5.3.IBwxkeHune Conep:xanue yue0HOT0 MaTepuasa
3aps10B B MATHUTHOM [Ipaxtrueckoe 3anarue 13 JleicTBHE MarHUTHOTO OIS Ha ABIDKYyIUiics 3apsia. Cuia JIg YV II1

IoJic.

OmnpeneneHne yaeapHOT0 3apsiia. Y CKOPUTEIH 3apsHKCHHBIX YaCTHII.

3.6. DeKTpOMAarHUTHAs HHAYKIMSA




3.6.1. DnexTpoMarHuTHas

Coaep:xanue yueOHOr0o MaTepuasa

WHITyKLUSL. DJeKTpOMarHuTHas HHIYKIUS. 2 JIP9
Jlaboparopras pabora 20 V3ydeHue siBIEHUS 2JIEKTPOMarHUTHON WHITyKIIUU 1
3.6.2. BuxpeBoe Copep:xaHue yuedOHOro MaTepuaJia 2
ANEKTPUYECKOE TI0JIE. [Ipaxtrdeckoe 3ansaTue 14 Buxpesoe anekTprdeckoe moie. 2 MP 4 VY111
3.6.3. CaMOMHIYKLIHS. Coaep:xanue yueOHOro MaTepuaJa 2
[Ipaktuueckoe 3anarue 15 CamouHIyKIMS. 2 VVI P4
3.6.4. DHeprus Copep:xaHue yueOHOTr0 MaTepuaJa 2
MAarHuTHOTO IOJISL. [IpaxkTrdeckoe 3aHaTHe 16 DHEPrUst MATHUTHOTO MOJIS. 2 MP 4
KonTpouabHasi pa6ora 3 no pazaeny DIeKTpoAUHAMUKA. 1
4. Koyie0aHusi 1 BOJIHBI 31
4.1. MexaHu4yecKkue KojedaHust 5
4.1.1. Mexanuueckue Coaep:xkanue yueOHOro MaTepuasia 3
KoJIeOaHus. Ipaktrdeckoe 3anstue 17 KomebarenpHoe IBIDKEHIE. 2 yva PS5 MP 4 | JIP 10
Yy P4
I'apmonnyeckue konedanns. CBoOOJHbIE MeXaHUUECKHE KoeOanus. JInHelHbIe MeXaHHY
KonebaTenbHble cucTeMbl. [IpeBpalienne sHepruy pu KouedaTeTbHOM JIBHKECHHUH.
CB0OOIHBIE 3aTyXalOIINe MEXaHUUECKIE KOJIeOaHusl.
Jlaboparopras padota 21 M3yueHune 3aBUCUIMOCTH TIepro/1a KOjeOaHUH HUTSHOTO MasTHY 1 YV P4
JJIMHbI HUTH.
4.1.2. BeiHyXIeHHbIE Copep:xaHue yueOHOro MaTepuaJa 2
KoseOaHusl. IIpaxTrdeckoe 3ansTre 18 BeiHyX1eHHbIE MexaHnUeckne Kojebanus. Pezonanc. 2 Yy P5 VYA | JP 10

I11




4.2. Yupyrue BOJHbI

4.2.1. MexaHuueckue Conep:xanue yueOHOro MaTepuaJa 2
BOJIHBIL. IIpaxtuyeckoe 3anstue 19 Ilonepednsie U NpogOIbHBIE BONHBL. XapaKTEPUCTUKU BOJIHB] 2 JIP9
YpaBHeHHE MIIOCKOH Oeryiiel BOIHBI.
4.2.2. BonHosble cBoiicTBa.. | Coaep:kaHue y4eOHOro MaTepuaa 2
IIpaxrrdeckoe 3anstue 20 Uutepdepennns BonH. [orATHE 0 TN pPaKINU BOIH. 2 MP 4
4.2.3. 3Byk. Coaep:xkanue yueOHOro MaTepuaJa 2
3BYKOBBIE BOJIHBL. YJIBTPa3BYK U €r0 IPUMEHEHHUE. 2 YYA P2 VV[J
11
4.3. D1eKTpOMArHUTHBIE KOJIeOaHHSA 14
4.3.1. DrexIpoMarHiTHBIC Copep:xaHue y4edOHOT0 MaTepuaJia 2
KoJIcOaHMS. [Mpaktuyeckoe 3ansitue 21 CBOOOAHBIE AIEKTPOMArHUTHBIE KOJICOAHHUS. 2 JP 9
[peBpareHus sHEPrUU B KOJIeOATEIBHOM KOHTYpE. 3aTyxaromue
3JIEKTPOMarHUTHBIEC KOeOaHusl.
4.3.2. IlepeMeHHBIH TOK. Copep:xaHue yueOHOro MaTepuaJa 3
l'enepaTop He3aTyxaloUMX OJEKTPOMArHUTHBIX KoyieOaHuil. BbIHYyXIeHHBIE 57¢ 2 YV P4 JIP 10
KoJIcOaHMs.
IlepemeHHBIH TOK.
IIpaktudeckas pabora 22 llenn nmepeMEeHHOTO TOKA. 1 YV 111
4.3.3. [TapameTpsl nemnei Copep:xaHue yueOHOTro MaTepuaJia 2 MP 4 VY] P2
IIEPEMEHHOTO TOKA. IpakTuueckoe 3ansTHe 23 EMKOCTHOE M HHAYKTHBHOE COMPOTUBIIEHHUS MEPEMEHHOTO TO¥ 1 YV II1
Oma U1 JIeKTPUYIECKOH IIeTH MepeMEeHHOT0 ToKa. PaboTa 1 MOIITHOCTH NTEPEMEHHOTO TO
JlaGoparopnas pabota 22 WHIYKTUBHBIE U EMKOCTHOE CONIPOTHBIICHHSI B IIETIH TIEPEMEH} 1




4.3.4. DnexTpuyeckuit Copnep:xaHue yueOHOTr0 MaTepHuaJia 2
pe30HaHc. DneKTpUIeCcKuil pe30HaHC 2 YV P4
4.3.5. T'eneparop Conep:xanue yue0HOro MaTepHuaJa 2
NIEPEMEHHOI'0 TOKA. I'enepaTop nepemeHHOro ToKa. I'eHepaTopbl Toka. TOKM BHICOKOM 4acTOTHI. 2 YV P2 JIP 10
4.3.6. TparcdopmaTtop. Copep:xaHue yuedOHOro MaTepuajia 2
[paktraeckoe 3aaarue 24 TpaHcHOpMATOPHL 2 MP 4
4.3.7.Tlony4enue, nepenada | Coaep:kaHue y4edGHOro Marepuaja 1
pacnpenenenne 3aeKTposHep| IpakTuueckoe 3ansatue 25 [lonydenue, nepeaada u pactpeeieHue dIeKTPOIHEPT M. 1 YYOII1 JIP 9
THH
4.4. DN1eKTPOMArHNTHBIE BOJTHBI 6
4.4.1. DreKTpOoMarHTHbIE Copep:xaHue yueOHOTro MaTepuaJia 2
BOJIHBIL. [IpaxkTryeckoe 3aHATHE 26 DNEKTPOMArHUTHOE MOJIE KaK OCOOBINA BU MaTepPHH. DIIEKTP 2 YV PS5
BoutHBL. Bubparop I'epua. OTKpBITHIH KOJIeOaTeTBHBIN KOHTYD.
4.4.2. 306perenue pamuo. Coaep:xkanue yueOHOro MaTepuaJia 2
Uzobperenne paguo A. C. IloroBeM. [ToHATHE O pagrOCBS3H. 1 YYAII1
IIpaktuueckoe 3anarue 27 [IpUHLIMITBI paAHOCBA3H. 1 MP 4
4.4.3. Ilpumenenue Copep:xaHue yueOHOIro MaTepuaJa 2
PaauOBOIIH. IIpaxTrdeckoe 3ansTue 28 [IpuMeHeHNE 3TEKTPOMAarHUTHBIX BOJIH. 1 YV P4
IIpaktudeckas pabora 29 PacnpocTtpaHeHue paroBOJIH. 1
5. OnTuka 13
5.1. lIpupoxaa ceera 6
5.1.1. 3akoHsbl Copep:xanue yue0HOro MaTepuaJa 3




pacnpoCTpaHEHUs CBETA.

IIpaxtuyeckoe 3anstre 30 CKOPOCTh pacpOCTpaHEHUs CBETa. 3aKOHBI

OTpaXCHUA U IPEJIOMJICHHUS CBETA. [Tonnoe OTpaKCHUEC.

JIP9 VY] P1

JlabopatopHnas pabota 23 HabmroieHre oTpakeHHs CBETA.

MP 4

VYV Pl

5.1.2. Ontrgeckue IpuOOpEI.

Copep:xaHue y4edOHOro MaTepuaJia

IIpaktuueckoe 3anarue 31: JIun3sl. ['na3 kak onTHyeckas cucTema.

Onruueckue MpuoOOpEI.

VY] P6

JlabopatopHas paboTa 24 V3yueHne n300paXxeHUs IPEIMETOB B TOHKOW JIMH3E.

MP 4

5.2. BoiiHOBBIE CBOMCTBA CBETAa

5.2.1. lucniepcust cBeta.

Conep:xanue yueOHOT0 MaTepuasa

IIpaxktnueckoe 3anarue 32: Jlucnepcust cBeta. Bumsl criektpoB. CeKTpsl HCITyCKaHU
MOTJIOIICHHMS.

VY111

5.2.2. Nntepdepenuns

CBCTA.

Coaep:xanue yue0HOT0 MaTepuasa

[Mpaktnyeckoe 3ansitue 33: Hurepdepenuuss cBera. KorepeHTHOCTh CBETOB
Untepdepenmus B

ToHKHX IUIEHKaxX. [lomock paBHO# TommuHeL. Kombiia HetoToHa. Mcnonp3oBanue uHTEP(]

HayKC U TEXHUKE.

VY] P4

5.2.3. Iudpakuus ceera.

Conep:xkanue yue0HOT0o MaTepuaja

[pakrrueckoe 3anstue 34: Tudpaxuns cBera. Judpaxums Ha menu B

napaulesIbHbIX Jiydax. ndpakimonnas pemérka. [Tonstue o ronorpadum.

JIP9 YV II1

5.2.4. Tlonsipusanus cBeTa.

Coaep:xkanue yueOHOro MaTepuasa

IIpaktuueckoe 3anarue 35: [onspuzanus nonepeyHsix BoJH. [lospusanus ceera.

JBolinoe nyuenpenomnenue. [lonsponast

VY] P4




5.2.5. llIkana Copnep:xaHue yueOHOTr0 MaTepHuaJia 1
3JIEKTPOMArHUTHBIX [pakrrueckas padora 36 «lllkana 3MeKTpOMarHUTHBIX 1 YV P2
KoJieOaHHH. u3IIydeHui». YipTpaguoneToBoe n HHPpaKpacHoe n3nyueHus. PeHTreHOBCckre
Jyuu. FIX npupoja 1 CBOUCTBA.
KonrpoabHas padora 4 mo pasgenam «Konebanus n BonHb» U «ONTHKAY. 1
6. DeMeHTHI KBAHTOBOM (pU3HKMH. 12
6.1. KBanToBas onTuka. 3
6.1.1.I'nnote3a IInanka. Copep:xaHue y4edOHOTro MaTepuaJia 1
KBantoBas runoresa [Tnanka. 1 YV P2
6.1.2. doroaddexr. Copep:xaHue yueOHOTro MaTepuaJa 2
[Mpaktryeckoe 3ausitue 37: @oronsl. BHemHuii GpoToanekrpudeckuii apdexr. 2 JPO YV PI
BuyrpenHnuii poroadpdexr. Tunsl GoroanemeHTOB.
6.2. ®uzuka aToma. 2
6.2.1. Ctpoenne aToma. Copep:xaHue y4edOHOTro MaTepuasia 2
[Ipaktuueckoe 3anarue 38: Pa3Burue B3ris10B HA CTPOEHHE BELLECTBA. 2 YV P2 JIP 10
3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax BOJIOPoAa. SaepHast MOAENb aToMa. Yy II1
Omerter 3. Pesepdpopna. Mognens aroma Bomoposa o H. bopy. Kanrossie
I'enepatopsl.
6.3. ®u3uKa aATOMHOIO sApa. 7
6.3.1. PaqroakTHBHOCTb. Copep:xaHue yueOHOro MaTepuaja 2
IIpaktuueckoe 3ansatue 39: EcTecTBeHHAs paliOaKTUBHOCTD. 3aKOH 1 YV P4
JIP14

PaznoaKTUBHOTO pacmasja.




IpakTryeckas pabora 40 «CriocoObl HAOIIOACHUS U PETHCTPALIUU JIPO YV IT1
3apsDKeHHBIX YacTuipy. D ekt BaBuosa-Uepenkoa.
6.3.2.Ctpoenue ConepxaHue y4eGHOTo MaTepHuaJja
aTOMHOIO spa. [pakrrueckoe 3anstue 41: CtpoeHne aToMHOTO siapa. Jledekr macchl, YV P4 JIP 10
SHEPrHs CBA3M M YCTONYUBOCTH AaTOMHEBIX sifiep. S nepHbIe peakiiim.
HUckyccTBeHHas pamuoakTUBHOCTE. [enenne Tsokenbix suep. LlemHas snepras
peaKIus.
6.3.3.5nepHas sHepreTuKa. Coaep:xkanue yueOHOro MaTepuaJa
IIpaktuueckoe 3anatue 42: YopapnseMas LenHas peakuus. S aepHblil peakTop. JIP9 VY 111
ITony4yenue painoaKTUBHBIX U30TONOB U UX MCIIOJNb30BAHUE. JIP 14
6.3.4. Monunsupyromnye Copep:xaHue yueOHOTro MaTepuaJa
HU3Iy4YECHUS. Bbuonoruueckoe nelicTBre paguoakTUBHBIX U3Ty4YEHUI. MP 4
6.3.5. DnemenTapHbIe Coaep:xkanue yue0HOT0 MaTepuasa
YaCTHUILIBI. DneMeHTapHbIE YaCTHIIBI. JIP9O YV I11
7. IBononus Beesennoi.
7.1. DBosronus 3Bé31. ['unoresa npoucxoxxaeHusi CoaHeyHON cUCTEMBI.
7.1.1.ConneuHas cucrema. Copep:xaHue y4edOHOTro MaTepuasia
IIpoucxoxxaenre COaHEUHOM CUCTEMBI. JIP 9 JIP 14 JIP 10
[pakrrueckas padora 43: «CpaBHHUTENIbHAS XapaKTEPHCTHKA TUIAHET. YV P4
7.1.2.Connre. Coaep:xanue yue0HOT0 MaTepuasa
IIpaktuueckoe 3anstue 44: Connie. COTHEYHO-36MHBIE CBSI3H. YV P4 JIP 14

7.1.3.3BE3115b1.

Coaep:xanue yue0HOT0 MaTepuasa




[paktrueckoe 3anstue 45: Tepmosaepusiii cuntes. [Ipodiema TepMosiepHoit 2 MP 4
sHepretuku. DHeprus CoiHLa U 3BE34. DBOIOLUS 3BE3A.
7.2. CTtpoenue u 3Boaonus BeesieHHoi. 3
7.2.1.T'anakruka. Copnep:xaHue yueOHOTr0 MaTepHuaJia 1
[IpaxTrdeckoe 3ansrue 46: Hama 3Bé31Has cucrema - ['amakTuka. 1 MP 4
7.2.2. Bcenennas. Copep:xaHue y4edOHOT0 MaTepHaJia 2
Hpyrue ranakruku. beckoneunocts Beenennoit. IlonsitTue o kocMosoruu. 2 JIP 14 JIP 10

Pacumpsitomasica Beenennas. Mozaens ropsiueit Beenennoit. Ctpoenue u

MNPOUCXOKACHUC I'AJIAKTUK.
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3. YCJOBUA PEAJIM3AIIAA ITPOT'PAMMBbBI
YIIB.11 ®u3zuka

3.1. Mamepuanvno-mexnuueckoe obecneuenue

Peanmuzanus paGoueit mporpammbl y4eOHOW IUCHUIUIMHBI MPOXOAUT B y4yeOHOM

kabunere dusnka, 000pyI0BAHHOM:

v

AN NN

<\

v
v

IlepcoHaNIBHBIN KOMIIBIOTED;

Manumnyastop tuna Meims GeniusNetScroll;

WuTepakTUBHAS 10CKa;

MynbTMeIHitHOE 000pYI0BaHHKE;

Y4eOHO-MeTOINYEeCKUE KOMIIOHEHTHI: YUeOHUKH, yueOHbIe TOCOOUS, TEeMaTUYECKUE
MarnKHu.

[Tpe3eHTanuu 1o U3yyaeMbIM TEMaM;

BuneohniabpMel 1o H3y4aeMbIM TEMaM.

JlaGoparopHble KOMIUIEKTHI IO CIEAYIOUIMM pa3jenaMm. MexaHuka, MOJIEKYJsIpHas
¢dusnKa u TepMOAMHAMHUKA, STCKTPOAMHAMUKA, ONTHKA, KBAHTOBBIC SIBJICHHUSL.

3.2. Hugpopmayuonnoe obecneuenue 06yuenusn

Ilepeuenv ucnonv3yemvix yueonvlx uszoanuii, Humepnem-pecypcos, O00nOJIHUMENbHOU
Jumepamypul

OcHOBHbIE HCTOYHHKH:

Jlist 00y4arommxcs:

1.

JmutpueBa B. @. dusuka 11 npodeccuii ¥ CrenuaaIbHOCTeH TEXHUIECKOTO MPOGUIIS.
JlabopaTopHblil MpakTUKyM: yueb. ocoOus A yupexaeHui cpen. nmpod. oopasobanus / B.
@. Imutpuena, A. B. Kopxyes, O. B. Myprazuna. — M., 2015.

Tpodumona T. U., dupcos A. B. ®usuka 111 npodeccrii v crenualbHOCTeH TEXHUIECKOTO
U €CTECTBEHHO-HAy4YHOTO nipoduieii: Pemenus 3anaqd. — M., 2015.

Msikuies I'. 5. @uszuka. 10 knace : yueb. g o6meoOpa3oBaT. yupexIeHui: 6a30BbIN U
npodun. yposuu / I'. SI. Msxumes, b. b. bByxosues, H. H. Corckuii; mox pen. H. A.
[TappenTreBoit. — 5-e u3na. — M. : IIpocBemmenue, 2019. — 416 c.

[ npenogasareJieii:

1.

[Tpuka3 Muno6puayku Poccuu ot 29.12.2014 Ne 1645 «O BHecenun uzmeHenuit B [Ipukas
MunuctepcrBa oOpa3oBaHus 1 Hayku Poccuiickoit @enepannu ot 17.05.2012 Ne 413 “O6
YTBEPXKJICHUHU (heZiepalIbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CPEAHETO
(momuOTO) 00ITIETO 0Opa3oBaHUs .

[Tucemo JlenapramenTa rocy1apcTBEHHON MOJIMTUKU B cpepe MOATOTOBKH pabouux KaJIpoB
u JITIO MunoOpnayku Poccun ot 17.03.2015 Ne 06-259 «Pexomennanuu no opraHu3anuu
HOJIyYEHHUsl CpEAHEro o0IIero oopa3oBaHus B Ipeesiax OCBOEHHs 00pa30BaTeIbHbIX
IpOrpaMM CpeHero npoecCUoHaIbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOI'O OOIIETOo
00pa3oBaHus ¢ yueToM TpeOoBaHUH (eiepaIbHBIX FOCYyJapCTBEHHBIX 00pa30BaTEebHBIX
CTaHJAPTOB U TOJTy9aeMOi TPOPECCUU WITH CTIENUAITBHOCTH CPEIHET0 MPo(ecCHOHATBHOTO
o0pa3oBaHU.

®denepanpublit 3ak0H 0T 10.01.2002 Ne 7-®3 «O06 oxpaHe OKpykaroiiei cpenb» (B pea.oT
25.06.2012, c u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

HNHuTepHeT- pecypcsl
www. fcior. edu. ru (®enepanbHblii HeHTp HHPOPMAITIOHHO-00Pa30BaTEIbHBIX PECYPCOB).
wwww. dic. academic. ru (Akagemuk. CJ0Bapu U SHIUKIIOTEIHNN).



www. booksgid. com (Books Gid. DnekTpoHHas 6u0IroTeKA).

www. globalteka. ru (I'mo6anteka. 'mobanpHas OMbIMOTEKa HAYYHBIX PECYPCOB).

www. window. edu. ru (EquHoe 0KHO TocTyma K 00pa30oBaTeIbHBIM PECypcam).

WwWW. st-books. ru (JIyumas yaeOnas nuteparypa).

www. school. edu. ru (Poccuiickuii o6pazoBarenbHblii mopTai. JJocTymHOCTB, KauecTBo, 3 dek-
TUBHOCTB).

www. ru/book (DnekrponHast OMOIMOTEUHAS CHCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarensHbie pecypcbl MHTepHEeTa — DU3HKA).

www. school-collection. edu. ru (Equnas xosiekimst nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB).
https//tiz.1september. ru (yaeOHo-MeTOmMUecKas ra3eTa «Du3uka).

www. n-t. ru/nl/fz (HoGeneBckue taypeaTsl o Gu3nKe).

www. nuclphys. sinp. msu. ru (SInepnas ¢pusuka B UaTepHETE).

www. college. ru/fizika (ITogroroska x EI'D).

www. kvant. mccme. ru (Hay4HO-TIONYJISIPHBINA (PU3UKO-MaTeMaTHYeCKHi xKypHan «KBaHT»).

3.3. Opzanu3zayusa obpazosamenbHozo npoyecca

Pabouas mporpamma VYIIB. 111 @wusuka OCYIIECTBISET MEXKIPEIMETHBIE CBSI3U CO
CIEIYIOIUMU YUeOHBIMU AUCHUILTHHAME: Matemartuka; TexHruueckas MeXaHHKa;
3.4. Kaopoeoe obecneuenue oopazosamenvnozo npouecca

Peanuzamus nporpammsl yueonoi aucuumauabel YIIB.11. @usuka obecneunBaercs

Ne1arornyecKuMHy KaJpaMu, UMEIOIIMMH BBICIIEE POPecCHOHATBHOE 00pa30BaHNe WU CPEIHEE
npodeccuoHanpsHOoe 00pa3oBaHue MO HANPaBIECHUIO MOAroToBKY "OO0pa3oBaHue U NeAaroruka’ uim
B 00J1aCTH, COOTBETCTBYIOIIEH IIPENOgaBaeMOMy IPEAMETY, 0€3 MpeabsaBIeHUs TpeOOBaHUM K
CTa)xKy paboThl, 1100 BhICIIEE MPOPECCHOHATBHOE 00pPa30BaHKE UITH cpeHee TPO(heCcCHOHATEHOE
00pa3oBaHue U JONOJHHUTEIBHOE MPO(hEeCCHOHATEHOE 00pa30BaHKE MO HATIPABJICHUIO ACATEIbHOCTH
B 00pa30BaTebHOM YUpEeXKACHUU 0€3 pebsIBICHUs TPEOOBAaHUHN K CTaKy paOOThI B COOTBETCTBUU
¢ [Ipukazom MuHucTepCcTBa 31paBOOXPAHEHMS U COLMAIBLHOIO pa3Buths Poccuiickoit denepaunn
(Munzapascoupassutus Poccun) ot 26 arycra 2010 r. N 7611 r. Mocksa "O0 yTBepx)aeHUH
EnuHOro xBammpuKamnoHHOTO CIIPABOYHUKA JODKHOCTEH PyKOBOJIUTEIICH, CIICIIHATTUCTOB U
ciyxaiux, pazaen "KsanndpukalnoHHble XapaKTePUCTUKH JOHKHOCTEN pabOTHUKOB
obpazoBaHus".



4. XAPAKTEPUCTHUKA OCHOBHBIX BUJ1OB JEATEJBHOCTHU

OBYYAROIIUXCHA
VIIB.11. ®u3uka

Copep:xaHue 00y4eHHs
(pa3aenbl NPOrpaMMaI)

XapakTepHCTHKA OCHOBHbBIX BU/IOB JesITeJIbHOCTH
ol0yuammmuxcs (Ha ypoBHe y4eOHBIX JeiicTBHIi-
npeIMeTHBIX)

DopMBbI M METOABI
OLIEHKH

BBeaenue

YMeHust IOCTaHOBKY 1iesiel AesITeNbHOCTH, TNIAHUPOBATh
COOCTBEHHYIO IeATEIbHOCTD AJISl JOCTHKEHUS
MOCTABJICHHBIX IIeNIed, MPEABUACHUS BOZMOXKHBIX
Pe3yNbTaTOB 3TUX NEUCTBUHN, OPraHU3alUU CAMOKOHTPOJISI
U OLICHKH MOJIyYCHHBIX PE3yJIbTaTOB.

Pa3Burre ciocOOHOCTH SICHO M TOYHO M3JaraTh CBOU
MBICJIH, JIOTHYECKH 00OCHOBBIBATH CBOIO TOUKY 3PCHHUS,
BOCIIPHHHUMATH W aHAJIM3UPOBATh MHEHHUS COOSCETHUKOB,
TIpU3HaBas MPaBo APYroro 4yeioBeKa Ha HHOE MHEHHE.
[TpouzBoANTE M3MEPECHHS (PU3NIESCKUX BETMUUH U
OIICHUBATH IPAHUIIBI TOTPEIIHOCTEN U3MEPEHHM.
IIpencraBnenue rpaHuUlbl NOTPEIIHOCTEH U3MEPEHUN IPU
MMOCTPOCHUHU TPa(UKOB.

VMeHHe BLICKA3bIBATH TMIIOTE3EI IS OOBICHEHHS
Ha0JII01aeMBbIX SIBICHUH, MTpeaaraTt MOJIENH SIBICHUH.
VkazaHue rpaHdL] IPUMEHUMOCTH (DU3UUECKHMX 3aKOHOB.
N3noxxeHrne OCHOBHBIX MOJIOKEHUI COBPEMEHHOM
Hay4YHOW KapTHHBI MUPA.

[IpuBeaeHMe MPUMEPOB BIMSHUSA OTKPBITHIA B (DH3MKE HA
Mporpecc B TEXHUKE U TEXHOJIOTHH IIPOU3BOJICTBA

Hcnons3oBanue I/IHTepHeTa JUIA TIOUCKa I/IHCI)OpMaL[I/II/I.

PaGota ¢ TekcToMm

MexaHuka

Kunemamuxa

[peacraBneHne MEXaHUYECKOTO JBIKCHUS TENa
YpaBHEHUSIMU 3aBUCUMOCTH KOOPJIUHAT U MPOSKIHIA
CKOPOCTHU OT BPEMEHHU.

Hpe}ICTaBHeHI/Ie MEXaHHYCCKOIro IBM>XKCHUA TElia
rpaduKaMH 3aBUCHUMOCTH KOOPAMHAT U MPOESKITHHA
CKOPOCTHU OT BPEMEHHU.

OmnpeneneHne KOOPAMHATHI, TPOHAEHHOTO MyTH,
CKOPOCTH M YCKOPEHUS Teja Mo rpaduKaM 3aBUCUMOCTH
KOODP/IMHAT U MPOEKIIUI CKOPOCTH OT BPEMEHH.
[IpoBeneHHe CPAaBHUTEIHLHOTO aHAJM3a PABHOMEPHOTO U
PABHOMEPEMEHHOT'O JIBIIKCHUH.

VYkazaHue HUCIOJIb30BAHHS MOCTYHATENLHOIO U
BPAIATEIbHOTO JABUXCHUI B TEXHUKE.

[TpuoGpeteHue onbITa paboThl B TPYIIIE C BBIIOJIHEHHEM
Pa3JINYHBIX COOHUAIbHBIX poneﬁ.

Pa3paboTka BO3MOXHOW CHCTEMBI IEHCTBUH U
KOHCTPYKIIUH YIS SKCIICPUMEHTAILHOTO OMPEICICHUS
KHMHEMATUYCCKUX BCIIMYUH.

IpencraBnenue WHPOPMALMK O BUAAX IBUKCHHUS B BUIC
TaOJINLIBL.

Dusnyeckuil JUKTaAHT

CamocrosiTenpHast
pabota

HpaKTI/I‘IeCKOe 3aHATHUC
1

HpaKTI/I‘IeCKOe 3aHATHUC
2

HpaKTI/I‘IeCKOe 3aHATHUC
3

Junamuxa

[Tonnmanue cMpIcina Takux (GU3HYECKUX MOZENIeH Kak
MaTepHallbHas TOYKa, MHEpLUaIbHAs CUCTEMA OTCUETA.
OObsicHEeHNE IEMOHCTPAIMOHHBIX 3KCIIEPUMEHTOB,
MIOATBEPKAAIOLIUX 3aKOH UHEPLIUH.

W3mMmepenune maccsl Tena.

W3mMepeHue cunbl B3aMMOAEHCTBHS TEIL.

Brlunciienue 3Hau€HUs] yCKOPEHUS TeEJl 110 U3BECTHBIM
3HAUEHUSAM JACHCTBYIOUIUX CUJI U Macc Tell.

CpaBHeHHE CHIIBI IEHCTBHS M MPOTHBOACHCTBUS.

JlabopaTopHas paboTa 1
JlaGopaTopHas padoTa 2
JlaGopaTopHast padoTa 3

HpaKTI/IquKOG 3aHATUC
4

dusnyeckuii JUKTaHT




[IpuMeHeHHE 3aKOHA BCEMUPHOTO TSTOTCHUSI TPH
pacyérax CUJI U YCKOPEHHUH B3aMMOJICHCTBYIOIIMNX TEJ.
CpaBHeHHE YCKOPEHHS CBOOOHOTO MAJACHUS Ha TUTAHETaX
COJIHEYHOM CUCTEMBI.

YMeHne paznndaTh CHITY TSDKECTH B BEC Teja, OOBSICHATh
1 TIPUBOJUTH IPUMEPHI SIBJICHHUS HEBECOMOCTH.
[IpuMeHSATh OCHOBHBIE TIOHITHS, POPMYIIBI U 3aKOHEI
JMHAMUKH K PEIICHUIO 3a/1a4.

Beinenenne B TekcTe y4eOHHMKAa OCHOBHBIX KaTeropHid
Hay4YHOU MH(pOPMAaIHH.

CamocrosTeabHas
pabota

3axonust COXpAHEeHUA 6 MexanukKke

IIpuMeHneHMe 3aKOHa COXpPaHEHUS UMITYJIbCa [
BBIYMCJIEHUS U3BMEHEHUH CKOPOCTEH TeJ IPU UX
B3aMMOJICHCTBHSIX.

N3mepenue pabOThI CHIT M I3MCHEHUE KHHETHYCCKOU
SHEPruu Teja.

Brruncienue paboThl CHIT M I3MEHEHUS! KHHETHIECKOH
SHEPruu Teja.

Brluncnenue noTeHIMAIBHON 3HEPTUM Tela B
rPaBUTALIMOHHOM IIOJIE.

OnpeneneHre NOTEHUUAIBHON 3HEPTUU YIPYTo
Jne(pOpMHUPOBAHHOT'O TEJa MO U3BECTHOH NeopManuu u
JKECTKOCTHU TeJa.

IIpumeHeHne 3aKOHA COXPAaHEHUS MEXAHUYECKOU
SHEPIruM MpU pacyE€Tax pe3yabTaTOB B3aUMOACUCTBUN TEN
TpaBUTALMOHHBIMU CUJIAMH U CUJIaMU YIIPYTOCTH.
VYkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHKH.

Vkazanne y‘le6HBIX JAUCHUIUINH, IPU U3YYCHUH KOTOPBIX
HCHIOJIb3YHTCA 3aKOHBI COXPAHCHUA.

duznyeckuil JUKTaAaHT

HpaKTI/I’{eCKOC 3aHATUC
4

HpaKTI/I’{eCKOC 3aHATUC
5

[IpakTuueckoe 3anaTue
6

HpaKTI/I‘IeCKOG 3aHATHUC
7

CamocrosiTenpHast
pabota

OCHOBBI MOJIEKYJISIPHOH (PM3MKHU U TePMOANHAMHUKH

OcHO6bl MONEKYNAPHOIL
KUHemuuecKkoil meopuu.

Hoeanvuwtii 2asz

BrImoHeHNE SKCIEPUMEHTOB, CITYKaIlIAX IS
000CHOBaHUS MOJICKYJIPHO - KHHETHYECKOH TEOpUHU
(MKT).

Pemenne 3amad ¢ mpuMeHEHHEM OCHOBHOTO YPABHEHHS
MOJIEKYJISIPHO-KHHETUYIECKOH TEOPHH I'a30B.
Omnpenenenne napaMeTpoB BEIIECTBA B Ta3000pa3HOM
COCTOSIHUHM Ha OCHOBAHUH YPAaBHEHHS COCTOSHUSA
U/ICATBHOTO Ta3a

OmnpenemnsaTs MapaMeTphl BEIIECTBA B Ta3000pa3HOM
COCTOSIHUY U TIPOUCXOASIIMX IPOLECCOB MO rpaduxam
sapucumoctd P(T), p(V), V(T).

OkcrepuMeHTaIbHOEe ucchenoBanue 3aBucumocta P(T),
p(V), V().

[IpencraBnenue B BUIE rpaUKOB H30XOPHOTO,
1300apHOTO U U30TEPMUIECKOTO TIPOIIECCOB.
Brruncnenue cpenHel KUNHETUYECKOW SHEPIUU TEIJIOBOIO
JBIDKEHHS] MOJIEKYJI TT0 M3BECTHOM TeMIlepaType
BEIIIECTBA.

BrickaspiBaHue THIIOTE3 AJ1s1 00BSICHEHHUS HAOJIF0JaeMBIX
SIBJICHUI.

YkazaHue rpaHdl] TPUMEHUMOCTH MOJIETHN «UeaIbHBIN
ra3» u 3akonoB MKT.

HpaKTI/I‘IeCKOC 3aHATHUC
5

JlaboparopHas paboTa 8
Tect

DKcnpecc-onpoc

Ocnoeubt

mMepMOOUHAMUKY

W3MepeHue konudecTBa TEILIOTHI B IpoIieccax
TeIuIonepea4n

Pacuér xonuyecTBa TEMI0THI, HEOOXOIMMOIT 11
OCYILECTBIICHHS 3aJJaHHOTO IIpolecca ¢ TeIonepeadei.
Pacuér m3MeHeHUs BHYyTpEHHEH SHEpPTUH Tell, padoTy U
NepeJaHHOE KOJIMYECTBO TEMIOTHI C HCIOIb30BAHUEM
MIEPBOTO 3aKOHA TEPMOIMHAMUKH.

dusnyeckuii JUKTaHT

HpaKTI/IquKOG 3aHATHUC
6

JlabopaTophas pabota 9

JlabopaTopHast paboTa




Pacuér paboTbl, cCOBepIIEHHOH ra3oM, 10 TpaduKy
3aBUCHUMOCTH P (V).

Brraucnenue paboTel Ta3a, COBEPIIEHHOW TIpH
M3MEHEHHH COCTOSHUS 110 3aMKHYTOMY ITUKITY.
Beraucnenne KIIJI nmpu coBepiieHnr ra3oM paboTHl B
IpoIieccax W3MEHEHHS COCTOSHUS 110 3aMKHYTOMY ITHKITY.
OOBsicHeHNE TIPUHIUMA JCHCTBUS TEIUIOBBIX MAIIIHH.
JemoHcTpanust poiu (GU3KMKH B CO3MAHUU U
COBEPILICHCTBOBAHUH TETIOBBIX JBUTaTENICH.
W3noxeHne CyTH SKOJIOTHUECKUX POOIIeM,
00yCJIOBJICHHBIX pa0OTOH TEIUIOBBIX JBUTATEINICH U
MPEATIOKEHUE TMYTH UX PELICHHUS.

YkazaHue rpaHuil IPUMEHUMOCTH 3aKOHOB
TePMOANHAMHUKH.

YMeHHe BECTH ITHAJIOT, BEICIYIINBATE MHCHHE
OIIITOHEHTA, YYaCTBOBATH B IUCKYCCHHU, OTKPHITO
BEIPA)KaTh M OTCTAMBATh CBOIO TOUKY 3PCHHSI.

VYkazanue y4eOHbBIX TUCLHUILIHH, IPU U3YYEHUH KOTOPBIX
HCTIONB3YIOT yaeOHbIH MaTepran «OCHOBEI
TCPMOANHAMUKN .

10

JlaboparopHnas pabota
11

JlaboparopHas paboTa
12

JlaboparopHas paboTa
13

Tect

DKcnpecc-onpoc

DJIeKTPOAUHAMHUKA

dnekmpocmamuxa

Brruncnenue cui B3auMOJENHCTBHS TOUEUYHBIX
3JIEKTPUYECKUX 3apsI0B.

Brruncienue HanpspKEHHOCTH 3JIEKTPUYECKOrO IOJIS
OJIHOT'O Y HECKOJIBKMX TOYEUYHBIX AJNEKTPUUECKUX 3apsI0B.
Brluncnenue noteHIMan€a 3J€KTPUYECKOTO MOJS OJHOTO
1 HECKOJIBKMX TOUYEYHBIX JIEKTPUUECKUX 3aPSAI0B.
W3mepenue pa3HOCTH NOTEHLHUAJIOB.

W3mepenue sHepruu 3aeKTPUUECKOro MO
3apsKEHHOTO KOHAEHCATOPaA.

Brruncnenue sHepruu 3J€KTPUIECKOro MoJis
3apsKEHHOTO KOHAEHCATOPA.

PaspaboTka 1iaHa W BO3MOXKHOW CXEMBI ICHCTBHI
AKCIEPUMEHTAIBHOTO ONPEIEICHUS ANEKTPOEMKOCTH
KOHJIEHCATOpa U IU3JIEKTPUUECKON TPOHUIIAEMOCTH
BEILIECTBA.

HpOBeZ[eHI/Ie CPaBHUTECJIIBHOI'O aHaJIn3a rpaBUTallMOHHOTO
1 DJICKTPOCTATUYCCKOTO MOJIeH.

HpaKTI/IquKOe 3aHATUC
7

duznyecku JTUKTaAaHT

CaMocTosTeNnbHas
pabota

Ilocmosnnwlit mok

H3mepeHne MOIIHOCTH 3JE€KTPUYECKOro TOKa.
Msmepenue 3JIC 1 BHYTPEHHETO CONPOTUBIICHUS
HCTOYHMKA TOKa.

BrinosHeHre pacd€ToB CHIIBI TOKA M HANIPSHKEHUH Ha
ydJacTKax 3JeKTprieckux neneid. O0bsicHeHHE Ha
TIpUMeEpe EKTPHUUECKOH LETH ¢ ABYMS HCTOUHUKAMHU
toka (3/1C), B KakoM CiTydae HCTOYHHK INEKTPHUIECKON
SHepruu paboTaeT B pexXuMe TeHepaTopa, a B KaKOM B
peXXruMme moTpeduTens.

OmnpeneneHue TeMIepaTypbl HHUTH HaKaJIWBaHUS.
H3mepeHne 31IeKTPUYECKOro 3apsiia JIEKTPOHA.
OO0BsiCHEHNE IPHPOJIBI AIEKTPUIECKOTO TOKA B METaIIaX,
JNEKTPOJINTAX, Fa3ax, BAKyyMe U NOTYIPOBOJHHUKAX.
[IpuMeHeHne 3IeKTPOIU3a B TEXHUKE.

[IpoBeneHue cpaBHUTENBEHOTO aHAIU3A
HECAMOCTOSITEIbHOTO ¥ CaMOCTOSTENILHOTO Pa3psi0B.
CHsATHE BOIBTAMIIEPHON XapaKTEPUCTUKU AUOJA.
IIpoBeneHue CpaBHUTENBHOIO aHAIH3A
MTOJTYTIPOBOTHIUKOBEIX AHOJIOB M TPHOOB.
Hcnonp30BaHue MHTEpHETA LIS MOWCKA HH()OPMAIHH O
MEPCIEKTHBAX PA3BUTH MOTYTIPOBOTHUKOBOM TEXHUKH.

HpaKTI/I‘IeCKOe 3aHATHUC
8

HpaKTI/I‘ICCKOG 3aHATHUC
9

[IpakTHueckoe 3aHsATHE
10

IIpakTudeckoe 3ansaTue
11

Tect
Dusnyeckuil JUKTAHT

JlaboparopHnas pabota
14

JlabGopaTopHast paboTa
15

JlabopaTopHast paboTa
16




VYcranoBka NMPpUYUHHO-CJIICACTBECHHbIX CBsI3CH.

JlabGopaTopHast paboTa
17

JlaboparopHas paboTa
18

HBMepCHI/Ie WHAYKOUW MarHuTHOT'O I10JIA. Brranciaenne

Maznumnmnole aenenusn . M Okcmpecc —ompoc
CHWJIBI, IEUCTBYIOIIEN HA IPOBOJHUK C TOKOM B
MarHuTHOM TOJIe. DOU3nIeCcKU TUKTAHT
Brruncnenue cumbl, JeHCTBYIOIIEN HA SE€KTPUYECKUN Teer
3aps, IBUKYIUNCS B MATHUTHOM TI0JIE.
Hccnenoanue ABICHUH 3I€KTPOMArHUTHOM MHOYKIMM, | [IpakTHueckoe 3aHATHE
CaMOMHIYKLIUH. 12
Brruncnenue 3HEPTUHM MAarHUTHOTO mosist. OObsICHEHHE
TIPUHIIATIA JEUCTBHS 3JIEKTPOBUTATES. IIpaxTirieckoe 3aHATHE
OObsICHEHHE TIPUHITUIIA IEHCTBUS TeHEepaTopa 13
QJICKTPHUYUCCKOT'O TOKA U DJICKTPOU3SMCPUTEIILHBIX HpaKTI/I’{eCKOe 3aHITHE
pudopoB. OOBICHEHNE NPHUHITUIA TCHCTBUSA Macc- 14
cniekTporpada, yckopuTeleH 3apsHKeHHBIX YaCTHII.
OOBSICHEGHHE POJIM MarHUTHOTO ITOJIS 3EMIIH B KU3HU [lpaxriyeckoe sansTHe
pacTeHUi, )KUBOTHBIX, YEIOBEKA. 15
IIpuBeneHue npUMEpPOB NMPAKTUYECKOIO MPUMEHECHHUS IIpakTHyecKoe 3aHATHE
U3YYCHHBIX SBJICHUH, 3aKOHOB, IPUOOPOB, YCTPOHCTB. 16
IIpoBeneHne CpaBHUTENHLHOTO aHAN3a CBOWCTB
BIIEKTPOCTATHIECKOTO, MATHUTHOTO M BUXPEBOTO Tect
3JIEKTPUYECKUX TOJIEH. Du3ruecKuit TUKTAHT
OObsICHEHHE Ha MPUMEPE MAarHUTHBIX SBJICHUH, TOYEMY JlaGopatopHasi paGoTa
(U3NKY MOKHO PacCMaTpUBATh KaK «METaUCITUTLIIHY. 19
JlaboparopHnas pabota
20
KoJiebanusi 1 BOJHBI
Mexanuueckue HccrnenoBanue 3aBUCHMOCTH IepHOJa KoneOaHUH
MaTEeMaTHICCKOr0 MasiTHHUKA OT €TI0 JJIMHBI, MacChl 1 TpakTrieckoe sanaTue
Konebanus 17

AMIUTUTYABI KOJeOaHHH.

HccrenoBanre 3aBUCHMOCTH IIEpHOJIa KOIeOaHUH Tpy3a
Ha NpYXKUHE OT €ro Macchl U KECTKOCTU NPYKUHBI.
Brrunciienne mepuoja KoneOaHUH MaTeMaTHIECKOTO
MasTHHUKA [10 U3BECTHOMY 3HAUEHHUIO €0 JJINHBI.
Brruucnenue nepuoja xoyiebaHuii rpy3a Ha IPY>KUHE TIO
W3BECTHBIM 3HAYEHHUSAM €T0 MAaCChl U )KECTKOCTH
MPYKHUHBI.

BripaboTka HaBBIKOB BOCIPUHUMATh, aHAJTU3UPOBATH,
nepepadaThiBaTh U MPEIbSIBIATH HH)OPMAIIHIO B
COOTBETCTBUU C NTOCTaBJICHHBIMH 3aja4aMHu.

[puBeneHre MPUMEPOB aBTOKOJIEOATENbHBIX
MexaHn4eckux cucteM. [IpoBenenue kinaccupukanuu
KOJIEOaHUH.

[IpakTHueckoe 3aHsTHE
18

[IpakTHueckoe 3aHsTHE
19

HpaKTI/I‘ICCKOG 3aHATHC
20

HpaKTI/I‘IeCKOC 3aHATUC
21

[IpaxkTrueckoe 3aHATHE
22

IIpakTudeckoe 3anaTue
23

[IpakTryeckoe 3aHATHE
24

[IpakTryeckoe 3aHATHE
25

JlaboparopHnas pabota
21




JlaboparopHnas pabota
22

dusnyecknii JTUKTAHT

Ynpyzue eéonnwt

M3mepenue AIHUHBI 3BYKOBOU BOJIHBI IO pe3yJIbTaTaM
HaOJIr0IeHNH MHTEeP(EPSHITNH 3BYKOBBIX BOJIH.
Habmronenne u oObsACHEHHE SBIICHHUH HHTEPPEPEHINN 1
IUQpaKIIN MEXaHUIECKUX BOJIH.

[IpencraBnenne obnacTeil NMpUMEHEHUs yIbTpa3ByKa U
MIEPCIIEKTUBEI €r0 HCIIOIB30BAHUS B PA3IMYHBIX 00IaCTIX
HAYKH, TCXHUKH, MCITUIIHE.

W3noxxeHne CyTH 3KOJIOTHYECKHX MpoOIIeM,

CBSI3aHHBIX C BO3JCHCTBUEM 3BYKOBBIX BOJIH Ha OpraHu3M
YCJIOBCKaA.

[IpakTuueckoe 3anaTue
22

[IpakTuueckoe 3ansaTue
23

[IpakTryeckoe 3aHATHE
24

HpaKTI/I’{eCKOC 3aHATUC
25

HpaKTI/I’{eCKOC 3aHATHUC
26

[IpakTuueckoe 3anaTue
27

[IpakTHueckoe 3aHsTHE
28

[IpakTHueckoe 3aHsTHE
29

OnTuka

Ilpupooa ceema

IIpumeHeHre Ha PAKTHKE 3aKOHOB OTPaXXEHUS U
MPEJIOMJICHUS CBETA MPHU PELICHUH 3a/1a4.

Omnpenenenne CHEKTPaTbHBIX TPAaHUIl YyBCTBUTEILHOCTH
YeJI0BEYEeCKOro Iiiasa.

YMeHue cTpouTh H300paxKeHus MPeAMETOB, 1aBaeMble
JTUH3aMH.

Pacuér pacCTosdHusA OT JIMH3bI 10 I/1306pa)KGHI/I$I npeameTa.

Pacuér onTryeckoi CUIbI TUH3HL.
Usmepenne (HOKyCHOTO pPacCTOSHUS JHH3HI.

Hcnreitanne MOZ[GJIeﬁ MUKPOCKOIIa U TEJICCKOIIA.

HpaKTI/IquKOe 3aHATUC

30

HpaKTquCKoe 3aHATHC
31

JlaboparopHnas pabota
23

JlaboparopHas paboTa
24

Dusnyeckuil JUKTAHT

CamocTosiTenbHast
pabota

Bonanoenie ceoiicmea ceema

Habmonenune sBienust nHTEpdEpeHINN
AJIEKTPOMAarHUTHBIX BOJIH.

HaOmonenue siBeHust Tudpakiuy 31€KTPOMarHUTHBIX
BOJIH.

HaOmtoneHue siBIIeHMS TOJISIPU3AIIMHI JIEKTPOMArHUTHBIX
BOJIH.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI 110 pE3yJbTaTaM
HaOmoneHus saeienust narepdepenumu. Habmonenue
siBieHus1 qudpaxunu ceera. Habmronenne sBinenue
TIOJISIPU3ALIMY U Jictiepcuu cBeta. [louck pasnmmunii u
CXOJICTBA MEX/IY TU(PPAKIIMOHHBIM U IUCTIEPCUOHHBIM
CIIEKTPaMH.

IIpuBenenue npuUMEpOB MOSBICHUS B IPUPOJIE U
HCTIOJIb30BaHUs B TEXHUKE SIBICHUN HHTEPGhEpEHIINH,
IU(PaKIUH, TOTAPU3AIIH U TUCTIEPCHH CBETA.
Ilepeuncienre MeTONOB O3HAHUS, KOTOPBIE
HCIIOJIb30BaHbI IPU U3YUYEHUU YKA3aHHbIX SIBJICHU.

Dusnyeckuil JUKTAHT
Tect

HpaKTI/I‘IeCKOC 3aHATUC
32

HpaKTI/I‘IeCKOe 3aHATHUC

33

IIpakTudeckoe 3anaTue
34

[IpakTryeckoe 3aHATHE
35

[IpakTryeckoe 3aHATHE
36




DJIeMeHThI KBAHTOBOH (pu3ukn

Keanmosas onmuka

Hab6monenne ¢orosnekTpuueckoro ¢ ghekra.
OO0bscaeHne 3akoHOoB CTOJIETOBA HA OCHOBE KBAHTOBBIX
TIpeJICTaBICHUMN.

Pacuér makcuManbHON KUHETHYECKOW SHEPTUU
AJICKTPOHOB MPH POTOIIEKTPHUIECKOM dPPEKTE.
Omnpenenenne paboTH BBIX0/1a JIEKTPOHA IO TpaduKy
3aBUCUMOCTH MaKCUMaJIbHON KMHETHUYECKOW SHEPTUHU
(hOTO3IICKTPOHOB OT YacTOTHI cBeTa. Mi3MepeHune paboThl
BBIXOJIa 3JICKTPOHA.

[epeuncnenue mpuOOPOB, YCTAHOBOK, B KOTOPBIX
MPUMEHSICTCS OC3MHEPIIMOHHOCTE (poTo3hdeKTa.
OOBsCHEHUE KOPITYCKYJIPHO-BOJIHOBOTO Iyajiu3Ma
CBOMCTB ()OTOHOB.

OOBsicCHEHNE PO KBAaHTOBOW ONITHKH B Pa3BUTHU
COBPEMEHHOU (PH3UKH.

[IpakTryeckoe 3aHATHE
37

Okcermpecc- ompoc
dusnyecknii JTUKTAHT

CamocrosTenpHas
pabora

Dusuxka amoma

HaGroieHne TMHEHIaThIX CIIEKTPOB.

Pacu€r yacToThI M JUTMHBI BOJTHBI HCITyCKAEMOT'O CBETA
TIPH IePEX0ie aToMa BOJOPO/Ia U3 OJTHOTO
CTAIIMOHAPHOTO COCTOSTHUS B JIPYTOE.

Brruucnenue quHbI BOJIHBL e bpoiins yactuipl ¢
MU3BECTHBIM 3HAYEHHEM UMITYIIbCA.

OOBsCHEHUE TPOUCXOXKICHHS JTMHEHYATOrO CIIEKTPa
aToMa BOJOPOJa U Pa3INyusl JMHEHYAThIX CIIEKTPOB
pa3IUYHbIX Ta30B.

HccnenoBanue TMHEHYATOrO CIIEKTpA.

HUccrenoBanre mpuHNHIA pabOTH IIOMUHECIIEHTHOM
JIAMIIBL.

Habmronenne u 00bsICHEHNE TPUHITIITA ASHCTBHS Ja3epa.
[IpuBeneHre IPUMEPOB UCTIOTH30BAHNUS JTa3epa B
COBPEMCHHOW HayKe M TEXHHUKE.

Hcnonp3oBanue MHTEpHETA U1 TOMCKA HHPOPMAIMU O
MepCIeKTUBAaX MPUMEHEHUS J1a3epa.

[IpakTuueckoe 3anaTue
38

DKcnpecc — onpoc
Tect
Dusnyeckuil JUKTAHT

CaMocTosTeNnbHas
pabota

Duzuka amomnozo saopa

Habnronenue TpekoB anb(ha-dacTuil B kKamepe BuiibcoHa.
PeructpupoBanue SAepHbIX U3IyYEHUH C IOMOLIBIO
cuerunka ['eirepa.

Pacuér sHepruu cBsi3u aTOMHBIX AJED.

OmnpenesneHue 3apsaaa 1 MACCOBOTO YHCIIa aTOMHOTO SIpa,
BO3HUKAIOILETO B PE3YyJIbTAaTe PaAUMOAaKTUBHOIO pacnaja.
Berruncienue sHeprun, 0cBOOOKIAIOIIEHCS IpH
PaAnOaKTHBHOM pacHase.

Omnpenenenre NpoIyKTOB SAEPHOMN peaKIHU.
Brruncienue sHeprun, 0cBOOOKAAIOIIEHCS IPH AASPHBIX
peakuusx. [loHnMaHie NpeUMyIIECTB U HEJOCTATKOB
UCIIOJIb30BaHUS aTOMHOM 3HEPTUU U MOHU3UPYIOIIUX
U3JIyYEHUH B IPOMBIIUIEHHOCTH, MEIULIUHE.

W3znoxxeHne cyTy 9KOJOrHYECKUX MPO0OIIeM, CBSI3aHHBIX C
OMOJIOTHYECKHM JIeHICTBHEM PaIHOAKTHBHBIX HU3ITy4eHHUH.
IIpoBeaenue kmaccuUKay 3JIEMEHTAPHBIX YACTHII 1O
1X (PU3NIECKUM XapaKTepPHCTHUKaM (Macce, 3apsy,
BPEMEHH JKU3HHM, CITUHY U T.J.)

[IpencraBnenue o xapakTepe YEThIPEX TUIIOB
(yHIaMEHTaIbHBIX B3aUMOJICHCTBUH 3IeMEHTapHbBIX
YaCTHIl B BUE TAOJIHIIBL.

[Torumanue HEHHOCTU HAYYHOI'O IIO3HAHUS MUPa HE
BOO6HI€ JUIA 4€JI0BCUYCCTBA B IICJIOM, a JJIA KaXXJ10T0
o6yqaromeroc;l JIMYHO, ICHHOCTHU OBJIAACHUSI MECTOIOM
HAYYHOTr'0 IMO3HAHUA 1A JOCTUKCHUA YCII€EXa B JII000OM

Tect
duznyeckui JUKTAHT
DKcnpecc- ompoc

HpaKTI/I‘IeCKOe 3aHATHUC
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[IpaxkTrueckoe 3aHATHE
40

[IpakTHueckoe 3aHsTHE
41

[pakTHueckoe 3aHsTHE
42




BUAC HpaKTH‘IeCKOﬁ ACATCIbHOCTH.

Ipomonus Beeennoii

Deonrwyusa 36e30. l'unomesa
npoucxosxcoenusn

Conneunoit cucmemol

Berrunciienue sHEprun, 0CBOOOKAAIOLICHCS TIPU
TEPMOSIICPHBIX PEAKITUAX.

dopMyIUpoBKa MPOOIEM TEPMOSIEPHON SHEPTETUKH.
OOBsICHEHNE BIUSAHUSA COJTHEYHON aKTUBHOCTH Ha 3€MIIIO.
IToHnManMe pony KOCMUYECKHUX UCCIIEA0BaHUH, UX
HayYHOTO ¥ SKOHOMHYECKOTO 3HAYCHHS.

OO6cyxneHne COBpPeMEHHBIX THITOTE3 O MPOUCXOKICHUT
ConHeYHO# CUCTEMBI

Dkcnpecc- onmpoc

[IpakTuueckoe 3anaTue
43

[IpakTuueckoe 3anaTue
44

[IpakTuueckoe 3ansaTue
45

Cmpoenue u pazeumue
Bcenennoiui

Habmronenue 3a 3Be3namu, JIyHOU U ITaHETaMH B
Teneckorn. HabroieHre COTHEUHBIX MATCH C IOMOIIIBIO
TEJIECKOIa U COJTHEUHOT0 dKpaHa.

Hcnonp3oBanue MHTepHETA A1 MOMCKA N300pasKeHUIA
KOCMHUYECKHX 00BEKTOB U HH(POPMaHU 00 ux
ocobeHHOCTSIX. OOCYXKAeHNEe BOZMOXKHBIX CIICHAPHEB
spomonnu Beenennoit. McnonszoBanue MaTepHeTa 1uist
MTOVCKa COBPEMEHHOU MH(pOpPMAITHH 0

pa3Butnu Beenennoit. OneHka HHMOPMAIHH C TO3UIHA €€
CBOWCTB: IOCTOBEPHOCTH, 00BEKTHBHOCTH, ITOJTHOTHL,
AKTyaJIbHOCTH M T.JI.

Tect

duznyeckuil JUKTaAaHT

PC3yHLTaTLI pcaiusanu NporpaMmbl BOCIIUTAaHUA

q)OpMI:-I 1 METOABI KOHTPOJIA U OICHKH

3a00TAMIUIACS O 3AIMUTE OKPYKAIOIICH Cpeibl, COOCTBCHHOH U
4y)KOi 0€30MaCHOCTH, B TOM YHCIIe UpPOBOi

CTYACHTOB, HaOJIIOICHUE

Co3naHue cuTyalui i u3y4eHus NOBeIeHUS




