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1. MACIOPT PABOYEM [TIPOT'PAMMBI YYEBHOM JUCHUITJIMHBI
dusuka

1.1 O6nacTh npuMeHeHust padoyeii MporpaMmmsl
Pabouas nporpamma y4eOHOM TUCIUILUTMHBI SIBJISIETCSA YaCThIO MPOTrPaMMBbI TIOJITOTOBKH CIICIHA-
JIUCTOB CPEIHETo 3BeHa 1o cnernuanbHocT 18.02.12 TexXHOI0THs aHATMTHYECKOTO KOHTPOJIS
XHUMHYECKUX COCIUHCHHUH CpeJIHEro MPoheCCHOHATBLHOTO 00pa3oBaHusl 0a30BOI0 YPOBHS €CTe-
CTBEHHOHAyYHOT'O HANpaBJICHHS MMOArOTOBKHU. Paboyas mporpaMMa y4eOHO# TUCIUIIIIMHBI MO-
KeT OBITh UCIIOJIB30BaHA TS 00IIe00pa30BaTEIBLHOM MOATOTOBKH CTYACHTOB.

1.2 MecTo y4eOHOIi AMCHUIIUHBI B CTPYKTYPe NOATOTOBKH CNENMAJINCTOB CPeIHEro
3BEHA

[TpodunbHas TUCIUITIINHA IUKIIA 001Ie00pa30BaTEIbHON TTOITOTOBKU

1.3 Heau u 3aga4n y4eOHOM JUCUMIIMHBI — TPe0OOBAHUS K pe3yJIbTATAM OCBOEHHS
Y4eOHOM TMCUMILITUHBI:

Conepixanue nporpammbl «Ou3uKa» HAPaBICHO HA TOCTHKEHUE CIICIYIONIUX IICIICH

OcBoenue 3HaHUH 0 GyHAAMEHTATBHBIX (PU3UUECKUX 3aKOHAX M MPUHIIUIAX, JIeKAIIUX B
OCHOBE COBPEMEHHOU (pU3MUecKol KapTHHBI MHUpa; Hanbojee BaKHBIX OTKPBITHSIX B 00JIacTH
(GU3MKH, OKa3aBIIMX OIPEICIAIONICe BIMSHUE HAa PAa3BUTHC TCXHUKH U TEXHOJIOTMH; METOJax
HAYYHOTO TIO3HAHUS IPUPO/IBI;

-OBJIQJICHHE YMEHHSIMH TPOBOJIUTH HAOIIOACHUS, TUIAHUPOBATh U BBITIOJIHATH DKCIICPH-
MEHTBI, BBIJJBUTATh TUIIOTE3bI U CTPOUTH MOJIEIH, MPUMEHSTH MOJyYeHHBIC 3HAHUS M0 (PU3NKE
JUIE OOBSICHEHHUS pa3HOOOPa3HBIX (PH3MUECKUX SBJICHUW W CBOWCTB BEUIECTB; NMPAKTHUECKH HC-
MOJTb30BaTh (PM3NYECKHE 3HAHUS, OICHHBATH OCTOBEPHOCTh €CTECTBEHHO-HAYYHOU HH(OpMa-
11y,

-pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, HMHTEIUICKTYAJILHBIX M TBOPYECKUX CIIOCOOHO-
CTel B mporiecce MPUOOPETCHUS 3HAHUK M YMEHUH M0 (DPM3HUKE C MCTIOIB30BAHUEM Pa3IMIHBIX
HMCTOYHUKOB WH(POPMAITUU H COBPEMECHHBIX NHPOPMAITMOHHBIX TEXHOJIOTHIA;

-BOCIIUTAaHUE YOEKICHHOCTH B BO3MOYKHOCTH IMO3HAHUS 3aKOHOB TIPUPOIBI, UCTIOIH30Ba-
HUS JOCTIDKCHUH (PU3MKKM HA O1aro pa3BUTHS YEIOBEUECKOW HIMBUIIM3AIMN, HEOOXOIUMOCTH CO-
TPYAHHYECTBA B TPOIIECCE COBMECTHOTO BBIMOJHEHUS 3a7a4, YBOKUTEIHHOTO OTHOIICHUS K
MHEHHIO OMIMOHEHTA MPH 00CYXACHUH MPOOJIeM eCTECTBEHHO-HAYYHOTO COJIEPKaHUsI; TOTOBHO-
CTH K MOPaIbHO-ITHUECKON OIIEHKE HCIIOJb30BAHUS HAYYHBIX JOCTHIKEHUI, YyBCTBAa OTBETCT-
BEHHOCTH 32 3aIlUTy OKPYXKAIOIIeH Cpe/ibl;

-HCIIOJIb30BaHKUE TIPUOOPETEHHBIX 3HAHUI U YMCHHIA JUIs PEUICHUS MPAKTUYCCKUX 3aa4
MOBCETHEBHOM JKU3HU, oOecrieueHusi 0€301MacHOCTH COOCTBEHHOM JKU3HH, PAI[MOHAIBHOTO TPHU-
POJIOTIONIE30BAHMS M OXPAaHbI OKPYKAIOIICH Cpeibl, BO3SMOXKHOCTh TIPUMECHEHUS 3HAHUHN TPH pe-
[ICHUY 3a/1a4, BO3HUKAIOIINX B MOCIICIYIOMIECH MPOdeCCHOHATBLHON IeATEILHOCTH.

OcBoeHME cojepKaHus yd4eOHON MUCIHMIUIMHBI «Du3nKa» 00ecreynBaeT IOCTHKCHHE
YUYAIIUMUCS CIEIYIOIUX Pe3yabTaTOB:

JIMYHOCTHBIX:

-4yBCTBA TOPJOCTH U YBOKCHHSI K UCTOPUHU U JOCTHIKCHHUSIM OTECYECTBEHHON (DU3UUICCKOM
HayKW: (pU3WYecKu TpaMOTHOE MOBEICHNE B TTPO(PECCHOHATBLHOMN JACSITEILHOCTH U OBITY MPH 00-
palleHuy ¢ MpuOOpaMu U yCTPOUCTBAMH;



-TOTOBHOCTH K NMPOJOKEHHIO 00pa30BaHUs U MOBBIIICHUIO KBATHU(PHUKAUK B U30paHHOM
npo¢eccHOHANBbHON AEATENbHOCTH U OOBEKTHBHOE OCO3HAHHE (U3NYECKUX KOMIIETCHLHUH B
3TOM;

-YMEHHE HCIMOJb30BaTh JOCTHKEHHMS COBPEMEHHOH (U3MuecKoil Hayku U (puznyeckux
TEXHOJIOTUH /1JIs1 TIOBBIIIEHUSI COOCTBEHHOT'O MHTEJIEKTYaIbHOTO PAa3BUTHS B BBIOPaHHOI mpo-
(beccnoHanbHOM 1eATENbHOCTH;

-YMEHHE CaMOCTOSTENILHO J00bIBaTh HOBBIE AJs ce0s (pu3MUYecKHe 3HAHUS, MCIOJIb3Ys
JUISL ATOTO 10CTATOYHbIE MCTOYHUKH MH(OpMAaLHH;

-yMEHHUE BBICTPAUBATh KOHCTPYKTHUBHBIE B3aUMOOTHOIICHHSI B KOMaHJAE MO PEIICHUIO
o0mux 3a1a4;

-yMEHHUE YIPaBISATH CBOEH I03HABATENbHOM JEATENbHOCTHIO, MPOBOJAUTH CAMOOLEHKY
YpOBHS COOCTBEHHOT0 MHTEJIEKTYaJIbHOTO Pa3BUTHS;

MeTanpeJIMeTHbIX:

-HCTIOJIb30BaHKUE PA3JIMUHBIX BUOB MO3HABATEIBHOW JEATENHOCTH JUIA pelIeHus: Pu3u-
YeCKHUX 3a/1a4, IPUMEHEHHE OCHOBHBIX METOJIOB TIO3HAHUs (HAOIIOICHNUSI, OTIMCAHHsI, H3MEPEHUS,
IKCIIEPUMEHTA) ISl H3YUSHHUSI PA3IMYHBIX CTOPOH OKPYKAIOIIECH JeCTBUTEIbHOCTH;

-HMCIIOJIb30BaHNE OCHOBHBIX MHTEIJICKTYaJIbHBIX ONEpaluii: MOCTAaHOBKHU 3a/1a4i, GopMy-
JMPOBAHUS TUIOTE3, aHAJIN3A U CUHTE3a, CPAaBHEHUsI, 000OIIECHNS, CUCTEeMaTU3aIl1H, BBIBICHUS
INPUYMHHO-CJIEICTBEHHBIX CBSA3EH, MOMCKA aHAJIOTOB, (POPMYIMPOBAHMS BBIBOJOB JUISl U3YUCHUS
Pa3IMYHBIX CTOPOH (U3UYECKUX OOBEKTOB, SIBIEHUI U MPOIECCOB, C KOTOPHIMU BO3HHMKAeT He-
00X0MMOCTb CTAJIKUBATHCS B PO ecCHOHATIbHOM chepe;

-yMEHUE TeHepupoBaTh UAECU M ONpPENENATh CPEeICTBA, HEOOXOAUMBIE AN UX peann3a-
oy,

-YMEHHE HCIOJIb30BaTh PA3IMUHbIE UCTOYHMKM U MOIydeHus (usnyeckoil MH(popma-
LMY, OLEHUBATh €€ TOCTOBEPHOCTH;

-yMEHHUE aHAJTU3UPOBATh U MPEJICTABISITh HHOOPMALIMIO O Pa3INYHBIX BUJIAX;

-yMeHHUe NMyOIMYHO MPEACTABIISATh PE3YIbTaThl COOCTBEHHOTO HUCCIIEIOBAHMS, BECTU JUC-
KYCCHH, JOCTYITHO U FapMOHUYHO COueTasl colep’kaHue U (opmbl MpeacTaBiseMoil nHpopMma-
LU,

NnpeAMeTHbIX:

-c(hopMUPOBAHHOCTH MPEACTABICHUI O POJH U MecTe (PU3UKH B COBPEMEHHON HAay4yHOU
KapTUHE MUPA; TOHUMaHue (PU3NYECKON CYITHOCTH HaOMoaeMbIX BO BeeneHHOMN sBIeHMH, po-
1 GU3UKU B (HOPMUPOBAHUH KPYro3opa U (PyHKIIMOHATIbHOM rPaMOTHOCTH YesloBeKa JUIsl peliie-
HUS IPAKTHUUYECKUX 3a/1ay,

-BJIaJICHUE OCHOBOMOJAraloUMU (GU3NUECKUMHU TMOHATHAMU, 3aKOHOMEPHOCTSIMHU, 3aKO-
HaMH U TEOPUSMH, YBEPEHHOE UCIIOJIb30BaHNe (PU3NUECKON TEPMUHOJIIOTUU U CUMBOJIMKH;

-BJIaZICHUE OCHOBHBIMHM METOAAMU HAy4YHOTO MO3HAHUS, UCIOJIb3yeMbIMU B (hU3MKE; Ha-
OJroieHNeM, ONHMCAaHUEM, U3MEPEHUEM, HKCTIEPUMEHTOM;

-yMeHHs oOpabaTbiBaTh PE3yJIbTaThl M3MEpPEHHH, OOHApY)KHUBAaTh 3aBUCUMOCTb MEXITY
(bu3N4eCKUMU BeIMYUHAMH, OOBSICHATD IIOJTY4YE€HHBIE PE3YJIbTAaThl U J€NIaTh BHIBOJIBI;

-cOpMHPOBAHHOCTH YMEHHUSI pemiaTh (PU3nUYECKue 3a/1a4H,

-c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSATH MOJydECHHbIE 3HAHUS AJ11 0OBACHEHUS YCIOBUI
NpOTEeKaHUs (PU3MUECKUX SIBICHUM B Mpupoje, MpopecCHOHANbHON cdepe U i NPUHATHS
IIPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KHU3HH,

-c(hopMHpPOBAaHHOCTH COOCTBEHHOH MO3WIMK 1O OTHOLICHHWIO K (U3NYECKO MH(pOpMa-
LI1H, TI0JIy4aeMO} U3 pealbHbIX HCTOUHUKOB.



2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM

JAUCHHUIIJINHBI
Buna yueOHoii padoThl O0Bém yacoB
MakcumaJibHasi yaeOHasi Harpyska (Bcero) 100
O6si3aTeibHAsI ayIUTOPHAsI yueOHasi HArpy3Ka (Bcero) 100
B Tom uucne:
nabopaTopHbIe PAOOTHI 30
[TpomexyrouHas arrectanus B popme audhepeHIUPOBAHHOTO 3a4ETa




2.1 TemaTnuecKuii IJIAH M co/leP:KaAHUE YUeOHOH TuCHMILIHHBI DU3nKa

HaumeHoBaHue 3aHATHIA, 1aGopaTopHble padoThI, ca- TpebOoBanus K pe3yJibTaTaM OCBOeHHs IHC- | YpoB
No zans- MOCTOSITeIbHAs Pa00oTa 00y4aIOLIHUXCS. Ko0J1-B0 4acoB | IIMILIMHBI HH
THA Bce- ycBoe
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Brenenue 4 2JIP
Odusnka — GpyHaamMeHTanbHas Hayka o mpupoae. Ecrect- Hwmets mpencTaBieHne 06 €CTECTBEHHO - HAy4-
1 BEHHO — HAaYYHBII METOJ IO3HAHMUS, €ro BO3MOKHOCTH H 2 HBIl METO/e MO3HaHWs, €ro BO3MOXHOCTAX u | 1,2
IPaHMIBI TIPHMEHUMOCTH. rpaHHIaX MPUMEHUMOCTH, 3KCHEPHMEHTE Kak
DKCIEpUMEHT U TEOPHH B IPOLIECCE TO3HAHMS TIPHPOJIBL. METO/I€ MO3HAHUS IPUPOABI, YMETh BEIYUCIATE
Posnb oxcrieprMeHTa ¥ TEOpUU B MPOLIECCE MO3HAHUS MPU- MOTPEIIHOCTH U3MEpeHHi (QU3MYECKHX BEIH-
ponsl. Jlorpemnocty u3mepeHuit GU3MYECKUX BETHUHH. YHH,
JlaGoparopras pabora Ne 1 «OnpeneneHne mIoTHOCTH 2 2 VYMeTb  TONb30BaThCS  IUITAaHTEHIMPKYIEM,
2 TBEPJOrO Tena». B3BELIMBATh, BBIYUCIATH TOTPEHIHOCTH H3MeE-
peHuit
Pa3zgen 1 Mexanuka 14 6JIP
Tema 1.1 KunemaTtuka
Mexannueckoe asmwkenue. [lepememenue. [Tyts. Cko- 2 3HaTh. BUJIBI MEXaHUYECKOTO JIBMIKEHHUS B 3a- 2
3 pocTh. PaBHOMEpHOE MPSAMOIMHEHHOE ABIKEHHE. Y CKOpe- BHUCHMOCTH OT ()OPMBI TPAEKTOPHH M CKOPOCTH

Hue. PaBHOTIEpeMEeHHOE TPSMOTMHEWHOE IBIKEHHE.
JIBI>KEHHE 110 OKPY)KHOCTH C TTIOCTOSTHHOW 110 MOJTYJIIO
CKOPOCTBIO

MepeMEIIeHNs TeNa, MOHITHS TPAeKTOPHH, ITy-
TH, IEPEMEILIEHHNS; YTIIOBOI CKOPOCTH, YacTO-
ThI BpallleHUs], Iepruosia o0palIeHus.

yMeTb: GopMynupoBaTh MOHATUS: MEXaHUYe-

CKO€ JIBYKEHHE, CKOPOCTh, YCKOPEHHE, CUCTe-




Ma OTCYCTa.

JlaboparopHas pabota Ne 2 «M3MepeHne YCKOPEHHS Tela
IIPU PABHOYCKOPEHHOM JIBIDKEHHU»

YMeTs: IIPOBOAUTH SKCIIEPUMEHT 110 UHCTPYK-
1Y, BBIYUCIIATH YCKOPEHUE TEJIa, BBIYUCIIATH
CpEeAHEC 3HAUCHNUEC BEJINYNHBI

Tema 1.2 3axkonnl HooTona. Cuiibl B MEXaHHKe

[Tepssiii 3axon Hetotona. Cuna. Macca. Ummynbe. Bropoii
3akoH HerotoHa . Tpernii 3akoH HeioToHa. 3aK0H BcemMup-
HOTO TsATOTeHHs. |'paBuTarimonHoe mose. Cuia TsHKeCTH.

Bec. Crioco06s!1 n3Mepenust Macchl Tena. CHiTbl B MEXaHUKE.

3HaTh. OCHOBHYIO 33/1a4y IWHAMMKH, IOHATHUS
MAacChl, CHJIbI, 3aKOHBI HbIOTOHA; 3aKOH BCe-
MHUPHOTO TATOTCHHS.

YMeTh: pa3nuyuaTh HOHITHS BECa M CHIIBI TSKE-
CTH, OOBSCHUTDH IIOHATHE HEBECOMOCTH; CYTh
PEaKTUBHOTO JIBUKCHHUSI

Jlaboparopnas pabota Ne 3 «/3ydeHue qBHKEHHS Tena 0
OKPY)KHOCTH TIOJT ISUCTBHEM CHJI YIIPYTOCTH U TSHKECTH»

3HaTh: OmpeneeHust 1 GOPMYIbI CHIT YIIPYTO-
CTH U TSHKECTH

YMeTh: IPOBOAUTH IKCIICPUMEHT, JIeIaTh BbI-
BOJIBI IO MPOJICNIAHHOMW paboTe

Tema 1.3 UmnyJbc Teaa

Wmnynbe Tena. 3aKOH COXpaHEeHUs uMmIryibca. PeakTuBHOE
JIBHDKCHHE

3HaTh. MOHSTHE nMITyJibCa Teja, 3aKOH coXpa-
HCHHUS UMITYJIbCa, IPUMCHCHHE 3aKOHA COXpa-
HCHHUS UMITYJIbCA.

VYMeTh: 00BICHUTH CYTb pCaKTUBHOI'O IBHKE-
HUsA, pelIaTh 3aJa4i Ha UCIIOJIb30BAHMUC 3aKOHA
COXpaHEHUs UMI1yJibCca.

Tema 1.4 PaGora n 3Heprus

PaboTa cuiiel. PaboTa moTeHIMAIbHBIX CHJI. MOIIHOCTb.
Oneprus. Kunernueckas sneprus. [loreHnumansHas sHep-
rust. 3aKOH COXpaHEHHs MexaHUuecKoit sHeprun. [Ipume-
HEHHE 3aKOHOB COXPAHEHHUS.

3HATb. NOHATUS paOOTHI, MEXaHUUECKOMN IHEp-
ruu, e€ BUJOB, 3aKOH COXPaHEHUs] MeXaHUYe-
CKOM DHEpIuy,

YMETb. OOBACHATb Pa3IMuue B BUIAX MEXaHU-
YECKOW YHEPruu




9 Jlaboparophas pabota Ne 4 «CoxpaHeHHE MEXaHHYECKOM 2 2 3HaTh (HOPMYJIBI MOTEHIUAIBHOI YHEPTHH
SHEPrUH MPH JBIKCHUH MO JCHCTBUEM CHII TSKECTH U ‘YMeTh BBITIONHSATB KCIEPUMEHT, JICNaTh BbI-
YOPYrocTu». BOJBI IO NIPOJICJIAHHON paboTte

Paspnen 2
OcHOBBI MOJIEKYJISPHOH (U3HKH M TePMOIHHAMHKH 18 4 JIP
Tema 2.1
OCHOBBI MOJIEKYJISPHO-KHHETHYECKOi Teopuu
OCHOBHBIE NOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH Teo- 2 3HaTh. OCHOBHBIC MOJIOKEHUS MOJIEKYIISPHO-

10 pun. Macca u pazmepsl MOJIEKyI 1 aToMOB. bpoyHOoBCcKOE KUHETHYECKOH TEOpUH, OHSITHS: OPOYHOBCKOE
newkeHne. uddysus. Cunbl U SHEPTUSI MEKMOIEKYIISP- nBikeHne, TudGy3un; CBA3b MKy KHHETH-
HOT'O B3aHMOJEHCTBHS. 4YECKOM PHEeprueil MoJIeKyll 1 TEMIEPaTypoii;
CrpoeHne ra3000pa3HbIX, XKUIKUX U TBEPIBIX Teml. Mne- CTpOEHHE ra3000pa3HBIX, JKUIKNX U TBEPABIX
anbHbIN ra3. Jlapiaenue raza. OCHOBHOE ypaBHEHHE MOJIe- TeJl, HOHATHS: HEATBbHOrO ra3a, 1aBjIeHus, oc-
KYJIIpHO-KUHETHYECKON TEOPUH Ta3oB. HoBHOE ypaBHeHre MKT
Wneanbuelii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE YMeTb: pemath 3a/1a4i ¢ IPIMEHEHUEM OC-
MOJICKYJISIPHO-KHHETHIECKOI TEOPHH ra30B. HOBHOTO ypaBHeHHst MKT

11 Temneparypa u e€ usmepenue. 'a3oBbie 3aKoHbL. AOCo- 2 YMETb. OOBSCHUTB CBA3b CPEJIHEH KHHETHYEe-
JIIOTHBIN HyJIb TEMIepaTypbl TepMo MHaMHUYecKas HIKana CKOM 3HEPrUU MOJIEKYJ C TEPMOANHAMHYECKOI
TEeMIIepaTyphbl. TeMIepaTypoi; CTPOUTh U YUTATh TPapUKH

M30TIPOIIECCOB; OOBICHATH HU3HUSCKUI CMBICIT
ocTosHHOM bonbriMaHa, pemrarts 3agadu ¢
HCIOJIB30BaHNEM OCHOBHOTO ypaBHeHUsT MKT
, Ha ONpeJIeNIeHNe MacChl U pazmMepa MOJIEKYI,
KOJIMYECTBA BEILIECTBA, MOJISIPHOH MaccChl,
‘YpaBHEHUE COCTOSHUS UEaIbHOTO raza. MoisipHas razo- 2 3HaTb: ypaBHeHus Kianeiipona, MenzeneeBa-
12 Bas MOCTOsIHHAA. M30mpomeccs!. Kunaneiipona

YMeTh: 00BSICHAT (DU3MUYECKUI CMBICT MOJISIP-
HOI ra3oBOl IOCTOSIHHOM, penaTh 3aJaul ¢




UCIIOJIb30BAaHUEM ypaBHEHHs MeHzeneeBa-
Knamneitpona, untate u CTpOUTH rpaduKu U30-
MPOLIECCOB

Tema 2.2 OcHOBBI TEPMOAHHAMUKH

13

Bryrpennss sneprus. Pabota u Terora xak Gopmsl nepe-
a4y SHepruu. TermioéMKoCTb. Y aenbHas TemI0EMKOCTD.
VYpaBHeHue TemnoBoro Oananca. [lepBoe Hadano TepmMoan-
HaMHKA. AnabaTHBIN MPOIecC.

[puranun pefictBust TeroBoit Mammael. KI1J[ TermoBoro
nBuratens. Bropoe Hayano TepMoaMHAMUKH.

3HATH: (PU3NYECKUI CMBICII TIOHATHUS TEPMO/INU-
HaMHYECKOM CHCTEMBI, Ipoliecca, BHyTpeHHeH
9HEPruH CHCTEMBI, aquabaTHOTo mpolecca,
yMmeThb: HOpMyIHPOBATH MEPBOE M BTOPOE Ha-
4aJ0 TePMOIMHAMUKH, PEIIaTh 3a/1a4 Ha HC-
I0JIb30BaHME NIEPBOT0 Ha4ala TEPMOJIHAMHU-
ku, Ha onpenenenue KI1/{ TeruoBoro nsurare-
J1s1; 3aKOHBI TepMoAnHaMuKH, Gopmyiry KI1/T
TEIJIOBOTO JIBUTATEIIS

YMeTh: GopMynupoBaTh nepBOE U BTOPOE Ha-
4aJj0 TePMOJIMHAMUKH, PeIIaTh 3a1a4d Ha HC-
TI0JIb30BaHME TIEPBOr0 Hayajla TepMOAUHAMHU-
k1, Ha onpenenenne KII/] tenmoBoro neurare-
hivH

14

Tema 2.3 CpoiicTBa napos. Bia:kHocts Bo3ayxa
HWcnapenue u xonaeHcanys. HacblmeHHsli nap u ero
CBOMCTBA. AOCOJIIOTHAsI U OTHOCHTEJbHAS BIAXKHOCTh BO3-
nyxa. Touka pocsl. Kunenue. 3aBUCHMOCTD TeMIepaTypsl
KHIIEHUS OT JaBieHus. [leperpeTsiii map U UCTIONb30BaHIE
€ro B TEXHHKE.

3HATb: MOHATHU (ha3bl BEleCTBa, CBOWCTBA Ha-
CBIILICHHOTO Mapa, KPUTHYECKOE COCTOSTHHUE
BEILECTBA, A0COJIFOTHON U OTHOCUTEIHHOMN
BJI&KHOCTEW BO3/lyXa, TOUYKH POCHI, TEMIIEpa-
TYpbI KUIIEHUS;

yMeThb: pemarh 3a/laui Ha OIPEAeIICHUE OTHO-
CHTEJIBHO BIQXKHOCTH BO3/1yXa

15

Jla6oparopras pabora Ne 5 « M3amepeHue BIaXHOCTH BO3-
ryxa»

YMeTh onpenenaTs abCOMOTHY0 U OTHOCH-
TEIbHYIO BIAXKHOCTH BO3/yXa C IOMOLIbIO
npubopoB
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Tema 2.4 CBoiicTBa KHIKOCTE#

XapakTepHCTHKA )XUAKOTO COCTOSHUS BemecTsa. [loBepx- 2 3HATh: XapaKTEPHCTHKY KHUIKOTO COCTOSHUS
16 HOCTHBIN CJIOH JKHUKOCTH. 3Hepr1/m MMOBEPXHOCTHOTO CJIOS. BEILIECTBA, KANWJLIIPHBIE ABJICHUS B IIPUPOJIE,
SIBneHus Ha rpaHuLe )KUIKOCTU ¢ TBEPIBIM TeaoM. Ka- OBITY U TEXHUKE.
MUJUISIPHBIE SIBICHUSL. YMeTh: penrath 3a/1a4i Ha HaX0XKACHHUE BBICO-
ThI MIOJJHATHUS KUAKOCTH B KaIMIULIPE, BHIYHUC-
JSTh KO3(G(UILMEHT TOBEPXHOCTHOT'O HATSKE-
HHS
17 Jlaboparophas pabota Ne 6 «M3mepenue koddpureHra 2 2 3uath onpeaesneHue U hopmyay Koddduiren-
MOBEPXHOCTHOTO HATSDKEHUS JKUIKOCTU» Ta MOBEPXHOCTHOTO HATSDKEHUS
YMeTb BBINOIHATE SKCIIEPUMEHT 110 HHCTPYK-
0000
Tema 2.9 CpoiicTBa TBEPABIX TeJl.
XapakTepucTHKa TBEPAOTO COCTOSHUSA BEIIECTBA. YIPYyrue 3HaTh: KPUCTAIIIMYECKOE CTPOSHUE TBEPIBIX
18 cBoiicTBa TBEPABIX Tel. 3akoH ['yka. Mexanuueckue cBoii- 2 BEIIECTB, BUbl KPUCTANTNYECKUX PEHIETOK,
cTBa TBEPABIX Tel. TemioBoe pacumpeHne TBEPIbIX Tel U MEXaHHYEeCKUE CBOICTBA TBEP/BIX BEIIECTB,
skuakocreit. [InaBnenne u KpucTaTu3amus. 3aKkoH ['yKa;
YMeTs: pemars 3a/jauil Ha UCTIOJIb30BAaHHE 3a-
KxoHa I'yka
Pazgea 3 28 6 JIP
DJIeKTPOANHAMHKA
Tema 3.1 DnekTpHyeckoe mose
DJeKTpuYecKue 3apsabl. 3aKOH COXpaHEHUS 3apsiia. 3aKOH 2 3HATH! IOHSATUE DIIEKTPUYECKOTO 3apsA/Ia, 3aKOH CO-
19 Kynona. Dnexrpudeckoe noje. HanpsokeHHOCTB 3K TpH- XPAHEHHs! IEKTPHYECKOro 3apsizia, 3akoH Kyiona,

YECKOI'O IIOJIA. HpI/IHLH/Il'[ CYNEepro3uunu MOJICH.

yYMeTh: rpa)uecku U300paxkaTh NEKTPHUIECKUE
[OJISL 3aPAJIOB, PENIATH 33/[a41 HA IPUMEHEHHUE 3a-

11




KOHOB COXPAaHEHUS DIEKTPHIECKOT0 3apsiia U 3aK0-
Ha Kynona

20 OnekTpuueckoe 1noie. HanpskeHHOCTD 3J1€KTPUUECKOTO 2 3HATh: XapaKTEPUCTHKY HIEKTPHIESCKOTO MOJIsI, HO-
nons. [IpuHnun cyneprnosunuu none. HATHE HANPSKEHHOCTH
yMeTh: rpa)uecKkn U300paxaTh NEKTPUIECKUE
II0JIs1 3aps/10B, PEIIAaTh 3aJa4u HAa IPUMEHEHHUE
(hopMyIIbI HAIPSKEHHOCTH JIEKTPUYECKOTO MOJs
Tema 3.2 ITorenumnan
PaGora cun anexrpuueckoro noist. [lorenman. Pasnocts 2 3HaTh. NOHATHSA MOTEHIMANIA, PA3HOCTH ITOTEH-
21 MOTEHLUATIOB. DKBUIOTEHLAIbHbIE TOBEPXHOCTH. CBsI3b LIHAJIOB, Pa0OTHI 110 NEPEMELLECHUIO 3aps/a, K-
MEXly Halps)KEHHOCTBIO M Pa3HOCTBIO OTEHLIUATIOB BUINOTEHLMAILHON IOBEPXHOCTH, CBSI3b MEXIY
QJICKTPHUYECKOI'O I1OJIA. HaHpH)I(éHHOCTBIO DJICKTPUYIECKOTO I10JISI U pa3HO-
CTBIO TIOTCHIIMAJIOB;
YMersb: pemath 3aiauu Ha IpUMeHeHHe HopMyIT
PpaboTHI 10 HEepeMEIIeHHIO 3apsia, MOTCHIIHANA,
HOTeHHI/IaHBHOﬁ DHEPIruy, pa3sHOCTH IIOTEHIHAJIa
Tema 3.3 IIpOBOAHUKH M THIIEKTPUKH
JludnexTpuxy B anekrpuueckoM rnode. [onspusamus nu- 2 3HATb: IPOBOAHUKU U JUIICKTPUKH B JJIEK-
22 9eKTPHUKOB. [IpOBOJHHUKH B JIEKTPUYECKOM TIOJIE. TPHUECKOM T0JIe
yMeTb. 00BSCHATH CYIIHOCTb NOJISAPU3AIUY
IM3IEKTPUKOB, NEHCTBUE MIEKTPHIECKOTO T10-
111 HA IPOBOJIHUKY U AUDICKTPUKA
Tema 3.4 Daexrpoémkocts. Konnencaropsl.
Onexrpoémkocts. Konnencaropsl. CoeanHeHne KOHAEH A~ 3HaTh: NMOHSATHE IEKTPOEMKOCTH, KOHJeHCa-
23 TOpOB B Oarapero. DHeprus 3apsHKeHHOTO KOH/ICHCATOpa 2 TOPBI U UX COEIHHEHIE

VYmerb pemaTsh 3aa4i Ha IPUMEHECHUE DJICK-
[[OéMKOCTI/I, JHEPIUU DICKTPUIECCKOIrO MOJId,

Tema 3.5 3aK0HBI HOCTOSIHHOI0 TOKA
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24

VYcnoBusi, HEOOXOAUMBIE [UIsl BOSHUKHOBEHUSI U OJIIEP-
JKaHHs IEKTPUIECcKoro Toka. Cuiia ToKa U INIOTHOCTh TO-
ka. 3akoH Oma i1 yuactka uenu 6e3 DJ1C. 3aBucumocTb
9IIEKTPUYECKOTO COMPOTHUBIICHHUS OT MaTepraa, JTHHBI 1
IUIOIIA/IN TIOTIEPEYHOr0 CCUCHNUsSI IPOBOAHKKA. 3aBHCH-
MOCTB 3JIEKTPUYECKOTO COMPOTHBIICHUS IPOBOIHUKOB OT
TeMIIEpaTyphI.

3HATH: YCIIOBHS, HEOOXOMMBIE JUIS CYIIECT-
BOBaHUs [IOCTOSIHHOTO TOKA, €0 XapaKTepu-
CTHUKH, rpa(bm( 3aBUCUMOCTH COl'lpOTl/lBJ'leHl/lﬂ
OT TeMIepaTypsbl, OMPEACICHHE CUIIBI U TUIOT-
HOCTH TOKa, 3akoH OMa s yJacTKa IIe1H, 3a-
BHCHMOCTb 3JICKTPHYECKOTO COMPOTUBIICHUS OT
MarepHana, JJIMHbI U VIO HOIIEPEYHOTO
CEUEHUS POBOHHKA, IPOBOAUMOCTS I10JTY-
MIPOBO/IHUKOB;

YMeTb O0BSICHATH IPHPOIY IEKTPHIECKOTO
COTPOTHUBIICHHS, 3aBUCMOCTH €r0 OT TeMIIepa-

TypBbl

25

DJIEeKTPOABMKYIIIAs CHJIa UICTOYHUKA ToKa. 3akoH Oma aiist
nonHo nernu. CoequHenue npoBoAHNKoB. CoeluHeHNE
HCTOYHHUKOB 3JIEKTPUYECKON SHEPTUH B OaTapero.

3akoH /royns-Jlenna. Pabota 1 MOIIHOCTB MOCTOSIHHOTO
TOoKa. TernaoBoe aelicTBHE ToKa

3nare: uznyeckuii cmpica D/1C, 3akoH Oma
JUISL TIOJIHOM LIEMH, TTOCIIEN0BATENLHOE U T1a-
pajIeNbHOE COeIMHEHHE TTPOBOIHUKOB U CO-
eIMHEHNE HCTOYHNKOB B 6aTapero, MOHATHSL
paboThI 1 MOIITHOCTH TOKA

YMeTh: peniath 3a1aun Ha 3akoH Oma juist
IIOJIHOM LENHU, 00BACHATE TEIUIOBOE JENCTBUE
TOKa, pelarh 3a/1a4y ¢ MpUMeHeHneM Gpopmyt
paboThI TOKA, MOIIHOCTH.

Tema 3.8 DiieKTpHUYeCKHIi TOK B OTYNPOBOJHHKAX
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26

CoOcTBeHHas! M MPUMECHAst IPOBOAMMOCTD TOIYIPOBOJI-
HUKOB. [10TyrIpOBOAHMKOBBIE TPHOOPBI.

3HATh: MOHATHE NOJIYIPOBOIHUKOB, IPHUMEC-
HOW ¥ COOCTBEHHOM MPOBOAUMOCTH TIOJIYIIPO-
BOJTHUKOB, IIPHMEHEHHUE TIOJIYIIPOBOTHUKOBBIX
npubopoB

YMeTb: 00BSICHUTD IPUHLUIT paGOTHI TTOIYTIPO-
BOJIHUKOBOT'O MO/

Tema 3.9 MaruuTHoe noJje

27

BexTop nHAYKIMH MAarHATHOTO TOJISL. J{efiCTBIE MarHuT-
HOTO TI0JIs1 Ha IPSIMOJIMHEHHBIN IPOBOJHUK C TOKOM. 3aKOH
Awmrnepa. B3aumoeiicTBre TOKOB.

3HATh: OTIPEICIICHNE 1 OCHOBHBIC XapaKTepH-
CTHKH MarHUTHOTO TIOJIsI, PU3HUYECKYIO CYIII-
HOCTh MArHUTHON MHIYKLUH, ICHCTBUE Mar-
HHUTHOTO T10JIsl Ha PAMKy ¢ TOKOM, 3aKOH AM-
nepa

yMeTh: rpaduuecku u300pakaTh MarHUTHBIC
TOJTS IPSIMOTO TIPOBOJHUKA C TOKOM, COJICHOH-
11, TOCTOSIHHOTO MarHKTa; ONPEIeNATh Ha-
MpaBJIeHAE JIMHUI MATHATHON WHIyKIIUH, Ha-
NpaBJIeHHs CUJT AMIIepa; peniaTh 3a1a4u Ha
pacuer cuiibl AMIiepa, WHIYKIHH MarHUTHOTO
oJIst

28

MarnuTHsI# noTok. PaboTta 1o nepemenieHuo NpoBOIHH-
Ka ¢ TOKOM B MAarHUTHOM TMoJie. J{eficTBHe MarHUTHOTO T0-
1151 Ha ABWKYyIuiics 3apsn. Cuna Jlopenna. Onpenenenne
YAETBHOTO 3apsaa Y CKOPUTEIH IeMEHTAPHBIX YACTHIL..

3HaTh: ONpEIETICHNS] MArHUTHOTO NIOTOKA, CH-
nb1 JlopeHiia u e€ mpumeHeHue, Gpopmyiy pa-
0OTBI 110 EepeMEILeHUIO 3apsia

IIpuHnun gedcTBHUS yecKOpUTeNel 3apsKeHHbBIX
YaCTHIL.

YMeTb: onpenensiTh HanpasieHue cuibl JIo-
PEHIIa M peliaTh 3a/1a4y Ha e€ BIYMCIICHHE

Tema 3.11 DireKTpOMArHUTHASI MHIYKIIUS
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OnexrpomarautHas uHayknus. OneiT @apanes. Buxpesoe

3uartb: onbIT Papazes, onpeneneHue SBICHUS

29 JJIEKTPUYECKOE T10JIE 9JIEKTPOMarHUTHON MHAYKINH, TpaBuiio Jlenna
WuaykruBHOCTh. CaMOMHAYKIHS. DHEPrysi MArHUTHOTO YMeTb: onpenensTh HalpaBieHHe HHYKIIUOH-
OJISL. HOTO TOKA, peliaTh 3a/la4y Ha IPUMEHEHHUE 3a-
KOHA DJICKTPOMArHUTHON WHYKIIUH
3HaTh: MOHATHS CAMOUH/YKLIUH, HHYKTUBHO-
cTH, (OpMyTy SHEPIrMU MAarHUTHOTO MOJIS
YMeTb: BBIUHCIATD MHAYKTUBHOCTB, SHEPTHIO
marauTHOrO 101, DJ1C caMOMHAYKIHH.
Jlaboparopras pabora Ne 7 «3mepenue yaeapHOTO CO- 2 2 YMeTs coOupaTh AMEKTPUIECKYIO 1ETb [0
30 MPOTHUBJICHHS TPOBOJHUKA cXeme, CHUMaTh MoKa3aHusi NpuOOpoOB, NPOBO-
JMTH BBIYUCIICHHS M BBIYUCIISITH OTPEUIHOCTH
M3MEepeHuH
YMeTb coOMpaTh IEKTPHUYECKYIO IIeb 110
31 Jlaboparopnas pabota Ne 8 «3mepenue 3/IC u BHyTpeH- 2 2 cXeme, CHUMATh MoKa3aHus IpUOOPOB, MPOBO-
HETO COIPOTHBIICHUS UCTOYHHKA TOKa» JIUTh BBIYUCIICHHS 110 (hOpMyIIamM
Jla6oparopras pabora Ne 9 «/3yuenue sBIeHHS IEKTPO- 3nath npasuio JleHna
32 MarHUTHOW MHTyKIIHH» 2 2 YMeTs nenats BBIBO/IBI U3 IPOJICTaHHO pabo-
ThI M TIPUMEHSTH IpaBuIto JIeHa uist perieHus
3a1a4
Paznen 4 KosreGanusi 1 BOJTHBI 14 4 JIP

Tema 4.1 Mexannuyeckue KoJIe0aHUs U BOJHbBI
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KonebarensHoe nemxeHne. ['apMoHUUecKre KoneOaHus. 2 3HaTh: MpeBpalieHne SHEPTHH MPU Kosieha-
33 CB0OO/IHBIE U BHIHYKICHHBIE MEXaHUYECKHE KOJIEOaHHS. TENBHOM JBH)XEHUH, CyTh MEXaHUUECKOTO pe-
Jlunelinble MexaHnyeckue Koyiebanus cucteMsl. [IpeBpa- 30HaHCca U y4€T ero B TEXHHUKE, IPOLECC pac-
LICHHUE SHEPTUH IIPH KOJICOATEILHOM JIBHIKCHHH. MpocTpaHeHus KoebaHuii B ynpyroii cpeze
IMonepeyHble U MPOIOITbHBIE BOJIHBL. XapaKTePUCTUKH yMeThb: H300paxkaTh rpagUuecKi rapMoHHYe-
BOJIHBL. YpaBHEHHE IJI0CKOH Oeryiueit Boubl. MuTepde- cKoe KoJiebaTenbHOe ABIKCHHE, (OPMYITHPO-
pennus BonH. [Tonsrue o qudpakuuy BosiH. 3ByKOBbIE BaTh MOHATHE KOJIEOATEIILHOTO IBUKEHUS U
BOJIHBL. YIIbTPa3BYK U €ro MpUMEHEHne Pa3IMYHBIX €r0 BUJIOB, OIIPE/IeNICHHEe LINKIINYe-
CKOI1 4YaCTOTHI U IepHO/a, CBOOOIHBIX U 3aTy-
XaIOIIUX, aBTOKOJIe0aHNI U BBIHYKICHHBIX KO-
nebaHuil.
3HaTh IPOLIECC PAaCIPOCTPAHEHHUs KOJIeOaH I
B YIIPYroii cpese, siBJeHHe HHTepEpeHLH U
JU(PaKIUK BOJH.
Ymerb: GopMyITMpOBaTH MOHSTHE BOJIHEI
Jlaboparopuas pabota Ne 10 «/3yueHne 3aBUCUMOCTH Iie- 2 YMeTsh: enath BBIBO/J IO IIPOJICTIaHHOM paboTe
34 pHo/ia KoebaHUi MaTEeMaTHYECKOr0 MasTHUKA OT JUTHHBI
HHUTH»
Tema 4.2 DiIeKTPOMAarHUTHBIE KOJIe0aHUS
CBo0oHbIe dNeKTpoMarHuTHbIe Konebanus. [Ipespare- 2 3HATh. CXEMY 3aKPBITOTO KOJIeOaTeIbHOrO
35 HHE SHEPrHH B K0JiebaTeIbHOM KOHTYpe. 3aTyXaromnme KOHTYpa U OCHOBHBIE 9HEPreTHIECKHE MPOLEC-

DJICKTPOMAruuTHbLIC KOJICOaHMs. FeHepaTop HE3aTyXxaro-
HIUX DJIEKTPOMArHUTHBIX KoJIeOaHUiA.

CBI, Ipoucxoasiue B HEM, Gpopmyny TomcoHa,
yMeTb: OOBSCHATH BOSHUKHOBEHHE PE30HAHCA
B 2JIEKTPUYECKOH lenH, pemaTs 3a/ja4u Ha Oll-
pezesieHue epuoia KojaeOaHui, 4acTOTHI, 3a-
MHCHIBAaTh ypaBHEHUS KOJIeOaHUI CHJIIbI TOKA U
HAIPsDKCHHUS, 110 YPaBHEHHUIO CTPOUTH rpadHKu
KoIeOaHUH U U3 ypaBHEHHS HAXOIUTH aMIIIH-
Tyay KojebaHui, 4acToTy ¥ nepuo]| kouaeba-
HHI

Tema 4.3 [lepeMeHHbBlIi TOK
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BeiHyxIeHHbIC 31eKTpruieckue konebanus. [lepemMeHHbIi 2 3HAaTh: MOHATHE TEPEMEHHOT0 TOKA, 3aKOH
36 Tok I'eHepaTop mepeMeHHOro ToKa. EMKOCTHOE M HHIYK- Owma u1st enu nepe6MeHHOro TOKa, AeHCT-
THUBHOE CONIPOTUBIICHUS IIEPEMEHHOT0 ToKa. 3akoH OMma BYIOIIIEE 3HAYCHUE TOKA U HAIIPSHKECHUS], OIpe-
JUTS 3JIEKTPUYIECKON I IePEeMEHHOTO TOKa. JIeJICHNS] aKTUBHOT'O, HHIAYKTUBHOTO B EMKOCT-
PaGoTa 1 MomHOCTB nepeMeHHoro Toka. Tpancopmaro- HOT'O CONPOTUBIICHUH
psl. Toku Beicoko# yacToTsl. [lomydenne, nepenaya u pac- YMeThb: HaXOAUTh JEHCTBYIOLIEOe 3HaUCHUE
IpesieNieHne IEKTPUIECKON SHEPTUH. CHJIBI TOKA U HANPSHKEHHsI, UHAYKTUBHOE U EM-
KOCTHOE CONPOTUBJICHHUE
Tema 4.4 DjIeKTPOMarHUTHBIE BOJHbBI
DJIeKTPOMArHUTHOE T0JIE KaK 0COObIil BUA MaTepHu. DIieK- 2 3HaTh: OTpe/eICHHUs IIEKTPOMATHUTHOTO TI0-
38 TpOMarHuTHBIE BOIHBL. Bubparop I'epma. OTKpHITEI KO- JI51, SIIEKTPOMArHATHBIX BOJIH, CBOIMCTBA 3JIEK-
ne0aTenbHbIN KOHTYD. TPOMAarHUTHBIX BOJIH
YMeTb: CTPOUTH Tpah¥K IEKTPOMArHUTHON
U3zobperenue pagno A.C. [Tonossmv. [Tonsitie o paano- BOJIHBI B KoopauHaTtax E,B,V, Beraucisars -
cBs3u. [IpuMeHeHne aeKTpOMarHUTHBIX BOJIH. HY, 4aCTOTY 3JI€KTPOMAarHUTHON BOJIHBI
3HaTh: MPUMEHEHHUE IIEKTPOMArHUTHBIX BOJIH,
OCHOBHBIE TIPHHITHIIBI PAJUOCBSI3N
Jla6oparopnas pabora Ne 11 «lMccnenoBanue 3aBucUMOCTH | 2 YMerh: coOUpaTh 3MEKTPUUECKYIO 1Ieb 110
39 CHJIBI TOKA OT 3JIEKTPOEMKOCTH KOHJEHCATOpa B IICH Ie- cXeMme, CHUMAaTh MO0Ka3aHus IpHOOPOB, JenaTh
PEMEHHOTO TOKa» BBIBO/IbI IO ITPOJICNIAHHO# padoTe
JlaGoparopras pabora Ne 12 «l13MepeHne HHAYKTUBHOCTH 2 YMeTh: coOupaTh 3IEKTPUUECKYIO LIEHb 110
40 KaTYIIKK» cXeMe, CHUMATh MOKa3aHus IpUOOpOB, [ienaTh

BBIBO/IbI IO ITPOJICNIAHHOM padoTe
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Pa3gen 5 OnTuka 12 6 JIP
Tema 5.1 BoJiHOBBI€ CBOlicTBa cBeTa
CKOpOCTb PAacIpOCTPAHEHUsI CBETA. 3aKOHBI OTPAKECHUS 1 2 3HATh. BOJHOBYIO IIPUPOJLY CBETA, TIPHHIIUIT
41 npenomieHus ceera. [lomnoe orpaxenue. Jinnzel. a3 INolireHca, KOrepeHTHOCTh U MOHOXPOMAaTHY-
Kak onrtuyeckas cucrema. Onrudeckue npuOopsl. HOCTb, 3aKOHBI OTPaXKEHHsI U TIPETOMIICHUS
cBeTa, PU3HUECKUI CMBICIT TIOKa3aTes mpe-
JIOMJICHHS
YMeTb. CTPOMTH H300paKeHHUs IPEIMETOB, Jia-
BaeMble JIMH3aMH, U300paXkaTh NaJalomuii, 0T-
paxKeHHBIH U NPeNTOMIEHHBIN JTyuH, 0003Ha-
4aTh COOTBETCTBYIOIINE YIJIbI, PEIIaTh 3a1aukl
Ha NPUMEHEHHE 3aKOHA MPEJIOMIICHHS, Ha OIl-
pezeneHue 3aBUCUMOCTH MKy JUIMHOW BOJI-
HBI U YaCTOTOM KOJIEOaHUIL;
42 Jlaboparopuas pabota Ne 13 «H3mepenue noxasatesns 2 2
HPEIOMIICHHS CTEeKJIa»
Wurepdepenus cBera. KorepeHTHOCTh CBETOBBIX JTydeH. 3HaTh: (PU3MYECKYIO CYLIHOCTD SIBJIICHUH WH-
43 HurepdepeHnys B TOHKUX IIEHKAX 2 TepdepeHLrHy, TPUMEHeHne HHTep(epeHIuu B
ITosockr paBHO# ToumuHEL. Konbrna HeloToHa TeXHHUKE, TU(PAKIUH, TTOJSPH3ALNH, YCTPOIi-
Hcnonb3oBanue HHTEPGEPEHIIMH B HAYKE U TEXHUKE. CTBO TU(PPAKIIMOHHON PELIETKH, OHITUE O
Judpakuus cera. J{udpakuuns Ha mean B MapaieabHbIX rojorpadu,
nyuax. J{udppakumonnast pemérka. [lonsitue o romorpa- YMeTs pemars 3a1auu ¢ IpUMeHeHueM Gop-
¢un. [onspusawus nonepedHsIx BosH. [10asponsl. MYJIBl TU(PaKINOHHON peméTKH
Jla6oparopras pabora Ne 14 «3mepeHune [UIHHBI CBETO- 2 2 YMeTb U3MepsITh [UINHY CBETOBOM BOJIHBI C
44 BOM BOJIHBI C TOMOUIBIO TH()PAKIIMOHHON PEIISTKU» MOMOIIBIO TH(DPAKIIHOHHON PEIIETKH
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I[I/ICI'IepCI/ISI cBeta. Bunbl CIICKTPOB. CHCKTpOCKOH. Vibt-

3HaTh OIIpeACTICHUS TUCIIEPCUU CBETA, CIICK-

45 pacduoseroBoe M MH(PpPaKpacHOe U3TydeHus. PEeHTreHoB- Tpa, NPUPOAY YabTpaduoIeToBoro, HHdppa-
ckue ayud. VX npuposa u cBoicTBa.» KPacHOTO, PEHTI€HOBCKOTO M3ITy4eHU I
YMeTb pa3nuyath CeKTPbl, TPUBOIUTH MPH-
Mepbl IPUMEHEHUS] U3JTyUeHHUH
JlaGoparopnas pabota Ne 15 «HabmoneHue CrjIomHoro u 2 3HaTh pa3IMYHbIC BUIbI CIIEKTPOB
46 JIMHENYaTOro CIeKTPOB»
Pa3nen 6 DieMeHTbI KBAHTOBOIA U siiepHOi Gu3nKn 4
Tema 6.1 KBanToBasi onTuka
47 KBanroBas runoresa [Inanka. ®oronsl. Brenauii ¢poto- 2 3HATh: runoresy IlnaHka o KBaHTaX, CYIIHOCTh
snexTpudeckuii 3¢pdexr. Bayrpenuuii porospdexr. Tumst aBieHus Gorosddekra, npumeHeHue Goroad-
(hOTORIIEMEHTOB. (exra,
YMeTh: peLIaTh 334y Ha IPUMCHCHNE ypaB-
HeHus DitHiTeiHa 1 poroaddekra,
Pa3BuTHE B3ITIA0B HA CTPOCHHE BENIECTBA. 3aKOHOMEPHO- 2 3Hath: cTpoeHHe atoMa 1o Pesepdopay u bo-
48 CTH B aTOMHBIX CIIEKTpax BOZOpoJa. SInepHas MOJIeib Py, IPUHIIMI ISHCTBUS KBAHTOBBIX TeHEPATO-
atoma. Omeithl O. Pesepdopaa. Monens aToma Bogopoia poB
no H Bopy. KBanToBble reHepaTopsbl.» YMeTh: 00BSICHUTD 3aKOHOMEPHOCTH CIIEKTPOB
KBaHTOBBIE TreHepaTopbl BOJIOPOJIA
3HaTh. YCTPOMCTBO U MPUMEHEHHE KBAaHTOBBIX
TeHEepaTopoB
Tema 6.2 SInepuasi pusuka 4
EctecTBeHHas pailHOaKTUBHOCTD. 3aKOH PaJJHOAKTHBHOI'O 2 3HATb: ONpeeICHIE PaTHOAKTHBHOCTH, 0CO-
pacnazna. I[IpuGops! 11t HAGMIONCHHS U PErHCTPaLU 3a- OeHHOCTH anbda-, 6eTa- ¥ raMMa- pacrajios,
49 psbkeHHbIX yacTull. D dext Bapuioa — YepeHkoBa. yCTPOHCTBO MPUOOPOB AT PETHCTPALIUH H3ITY-

Ctpoenue atomHoro sizipa. Jledekt maccel, sHeprus cBs3u

YeHUH
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1 YyCTOWYMBOCTh aTOMHBIX siziep. SnepHbie peakiuu. Vc-
KYCCTBEHHAsl paJMOaKTHBHOCTb.

YMeTs cocTaBnsaTh peakuuu aibha- u Oera-
pacmagoB

3HATB. CTPOCHHE aTOMHOTO A1pa, HU3HIECKYIO
CYLIHOCTb U ITPUPOAY SAEPHBIX cUll, HOpMYITy
9HEPIrUH CBSI3U ATOMHBIX sJIep

‘YMeTh: HaX0UTh COCTaB aTOMHBIX SAEP, BbI-
YHCIISTh SHEPTUIO CBA3M aTOMHBIX SIEP, CO-
CTaBISITh YPaBHEHUS SAEPHBIX PEeaKIuit

Jenenue Tsokensix anep. Llennas sipepHas peakius.

50 Ynpasnsemas nenHas peakuus. SIaepHslii peakTop.
[MonyueHne pagnoOaKTUBHBIX H30TOIOB M UX IPUMEHEHHE.
Bronorndeckoe neiicTBIE panOaKTHBHBIX U3ITydESHUH.
DJeMeHTapHbIC YaCTHIIBI.

®dusnyeckas KapTUHAa MUpa

‘YMern: onpesiensaTh HyKIOHHBIN COCTaB siiep U
COCTaBJIATh AJEPHbIE PEAKIIHU

3HaTh: NoJTy4eHHE U IPUMEHEHHE PaJIMOaK-
TUBHBIX H30TOIOB, OHONIOrHYecKoe AeicTBue
U3Ty4eHHI

Hmets npescTasienne o pU3NIECKON KapTHHE
Mupa

1,2

HTroro:
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I[J'Iﬂ XapaKTEPUCTUKU YPOBHS OCBOCHUST y‘ICGHOFO MaTe€puraia UCII0JIb30BaHbI 0003HaYCHHUS:

1 — o3HaKOMHTENbHBIN (y3HaBaHHE paHEe H3YYCHHBIX 0OBEKTOB, CBONCTB);

2 — penpORYKTHBHBIN (BBIMOIHEHHE ASSTEILHOCTH [0 00pa3Ily, HHCTPYKIUH HIIH IO PYKOBOZCTBOM);
3 — nposyKTHBHEI (ILIAHKPOBAHHE M CAMOCTOSTEIBHOC BBIOJIHEHHUE ACATEIbHOCTH, PELICHHE TPOOIEMHBIX 3a/1ad).

3 YcaoBus peaim3anuu y4e0Hoi AUCHUNIAHBI

3.1 TpeboBaHNs1 K MHHHMAJIBLHOMY MATEPHAJIBHO — TEXHHYECKOMY 00ecreueHHI0
Peanusanus yueOHON TUCHUILIMHBI TPEOYeT HANNYMS yueOHOTO KabrHEeTa — 1abopaTopun (HH3HUKH.

Oo6opynoBanue yueOHOro KabuHeTa:

MOCa/I0YHbIE MECTA TI0 KOJMYECTBY 00YyIArOIIIXCS;
pabouee MeCTO TpernoiaBaTesis;

KJIaCCHAs JIOCKa,;

HarJsHbIe TI0co0us (IUIaKaThl);

CIpaBOYHBIE TOCOOUS;
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KOMIIJICKT Y4eOHO-METOANIECKON JOKYMEHTAIIN
O6opynoBanue kabuHeTa-1abopaTopuu:

pubOpPBI 0OIIETO HA3HAYCHHUS U AEMOHCTPALHOHHBIE!

1. - BempsMurens ceneHoBslid BC — 24

2. - BBINPSIMUTENb YHUBEPCAIBHBIH, BeIIpsimuTess BYTI,
3. - metponom BOM,

4. - npubop At AEMOHCTpALMHK Ae(OPMALUH TElI,

5. - npubop Ui AEMOHCTPALMH JTMHEHHOTO PaCIIMPEHHUS,
6. - MarasuH CONpOTHBIECHHH,

7. - TMHaMOMETp JAEMOHCTPALOHHBIH,

8. — MoJenb ABUraTess BHyTPEHHEro CropaHus

9. - Habop KOH/ICHCATOPOB,

10. - KOHJEHCATOP C IUIOCKO — MapalieIbHBIMU [IACTHHAMH,
11. - BeChl LIKOJIbHBIE, PA3HOBECHI K HUM,

12. - amnepMeTp JeMOHCTPALMOHHBIH,

13. - KOHJEHCATOP MTEPEMEHHOI EMKOCTH,

14. - MUKpOMETPHI,

15. - BOJIBTMETP IEMOHCTPALUOHHBIH,

16. - ranbBaHOMETP,

17. - aneKTpOCKOII, MaJoYKH S00HUTOBAS U CTEKIIIHHAS,
18. - ncuxpomerp,

19. - MaHOMETp JAEMOHCTPAIIMOHHBIH,

20. - GapomeTp — aHEepou,

21. - MaHOMET] JKUAKOCTHbIH,

22. - peoxopsl,

23. - Habop MOTYIPOBOIHUKOB,

24. - BOJNIHOBasI MaIlIMHA,

25. - mraiiba onruueckas,

26. - xaMepToH,

27. - npubop ISt AEMOHCTPALMH HJIEKTPOMArHUTHBIX BOJIH,
28. - mpubop /15t ONIIPU3AIMY CBETA,

29. - IMH3bI HAIMBHBIE,
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30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54.

- Ha0bop 110 ONTHKE,

- IITATHBEI C JIAIKaMH U My(pTaMH,

- %E100,

- LIAPUKH METAIHYECKHUE,

- HWJIMHAPBI ME/IHBIE, CTANbHbIC, AIIOMUHUEBEIE,
- OpyCKH MeJHbIe, CTAIbHbIC, aTIOMUHUEBEIE,
- BECBI C Pa3HOBECAMH,

- IITaHTCHIUPKYJIH,

- OropeTka,

- KalmuJUIsIPhbI,

- rurpometp JlamOpexra,

- TICHXpOMETp ABTYCTa,

- KaJIOPUMETPBI,

- IpUOOPHI AJIS OTIPENEIICHUS IMHEHHOTO pacIMPEHHS METAIIJIOB,
- K0J10a CTEKJISIHHAs,

- BOJIETMETDBHI,

- aMIIepMeTpbl,

- PE3UCTOPHI,

- BBIKJIIOYATEIH OJHOIIOJIIOCHBIE,

- peOXopsl,

- TU(paKINOHHBIE PEIIETKH, JINHEHKH,

- KOHJICHCATOPHI,

- KaTyIIKH.

- CIEKTPOCKOII

Texanyeckue cpescTBa 00ydeHUA: MyIbTHUMEINHHAS YCTAHOBKA, KOMITBIOTED.
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3.2 UndopmManuonHoe odecredenue 00ydeHnst

[lepeueHb pekOMEHIyeMbIX y4eOHBIX W3laHuil, VHTEepHET-pecypcoB, IOMOIHUTEIHHON
JTUTEPaTyphl

OcHOBHBIE UCTOYHHKHU:
1. C. Jleryra, A. Yakak; MunucrepcTBo oOpazoBanus u Hayku Poccuiickoit denepanuu, Oene-
palibHOE TOCYAapCTBEHHOE OI0HKETHOE 00pa30BaTeIbHOE YUPEKICHHUE BHICIIET0 00pa30BaHus
«OpeHOyprekuii rocy1apcTBeHHbINM yHHBEpcUTET». - Openoypr: OI'Y, 2016. - 307 c.: un. - bub6-
auorpad. B kH. - ISBN 978-5-7410-1575-9; To e [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485362

JlonoTHUTETbHBIE HCTOYHUKH
2. T.W. Iluckapea, A.A. Yakak; MuHuCTEpCTBO 00pazoBanus u Hayku Poccuiickoii denepa-
iy, OpenOyprekuii ['ocynaperBennsiii YHauBepeuter. - OpenOypr: OI'Y, 2016. - 131 c. : wi. -
bubnuorpad.: c. 105 - ISBN 978-5-7410-1500-1 ; To ke [Inekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469430

[IporpammHuoe obecriedenne U MUHTEpHET — pecypChl
3. www. fcior. edu.ru
4. wwww. dic.academic.ru
5. https//fiz/1september.ru
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4 KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

KOHTpOJ’Ib H OIlCHKA PE3YJIbTAaTOB OCBOCHUA yqe6H0171 JAUCHUIUIMHBL OCYHICCTBIISICTCA
npernoaaBaTCyicM B IIPOLECCC MPOBECACHUS ITPAKTHICCKUX 3aHATUN U J'Ia60paTOpHBIX pa60T, TEC-
THUPOBAaHUA, MPOBCACHUA CAMOCTOATCIbHBIX U KOHTPOJIbHBIX pa60T, a TaKKC BBIIIOJIHCHUA O6y—

JaroMMUMHUCA THANBUAYAJIbHBIX CAMOCTOATCIIbHBIX TOMAITHHUX pa60T.

Pe3yabTarbl 00y4yeHus
(ocBOEHHBIE YMEHHsl, YCBOEHHbIE 3HAHMS)

DopMbI U METOIBI
KOHTPOJISl ¥ OLleHKH
pe3yJbTaToB o0yue-

HHSA

B pe3ynbpraTe ocBoeHus yueOHOM NUCHUILUIMHBI 00ydaromunics 10J1-
KEH YMeTb:

OIMMCHIBAThL U OOBICHSITH (1)I/I3I/I‘-ICCKI/IC SIBJICHUSI U CBOMCTBA TEII.
JBUXCHUC HeOECHBIX TET U HCKYCCTBCHHBIX CITYTHHUKOB 3€MJ'II/I;
CBOMCTBa ra3oB, )I(HI[KOCTGﬁ " TBCPABIX T€II, SJICKTPOMArHUTHYIO
MHIYKIUIO, paclpOCTPaHEHUE DIIEKTPOMArHUTHBIX BOJIH; BOJIHOBEIE
CBOMCTBA CBETA; U3JIy4YCHHE U MOTJIOLICHUE CBeTa aTOMOM; (OoT03(]-
Gexr;

OTJINYATh TUIIOTE3bl OT HAYYHBIX TEOPUI;

AeJ1aTh BBIBOABI HA OCHOBE DKCIIEPUMEHTAJIbHBIX JAHHBIX;
NPHUBOMTH NPUMePBHI, TOKa3bIBAIOIUE, YTO: HAOIIOJEHUS U SKCIIe-
PUMEHT SIBJIAIOTCS OCHOBOM JJISL BBIIBMKEHUS TUIIOTE3 U TEOPUH,
MO3BOJISIOT IPOBEPUTH UCTUHHOCTh TEOPETHUECKUX BBIBOAOB; (hU3HU-
yecKasi TEOpHsl 1aeT BO3MOXKHOCTb OOBSCHATh U3BECTHBIE SBJICHUS
MPUPO/IbI U HayyHbI€ (DAaKThI, PECKA3bIBATh €II€ HEM3BECTHHIC SIB-
JICHUS;

NPUBOAUTH MPUMeEPbI IPAKTUYECKOTO UCIIOJIb30BAHUS (PU3HUECKUX
3HAHUM. 3aKOHOB MEXaHUKH, TEPMOJUHAMUKH U JIEKTPOIUHAMUKH B
SHEPreTHKE; PA3IMYHBIX BUAOB 3JIEKTPOMArHUTHBIX U3Iy4YEeHUN JUIs
Pa3BUTHS PAIMO U TEJICKOMMYHUKAIMH, KBAHTOBON (PU3UKHU B CO3/1a-
HUU I€PHOU DHEPIeTUKH, JIa3€POB;

BOCIIPMHMMATH U HA OCHOBE IOJIY4YeHHBIX 3HAHUI CaMOCTOA-
TeJIbHO OLleHNBaTh UH(POPMALIMIO, COIEPIKAIILYIOCS B COOOIIEHHIX
CMU, NnTtepHeTe, HayyHO - NOIMYJISPHBIX CTAThsX;

UCIIO0JIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B PAKTUUECKON
JEATEIILHOCTH U NTOBCEIHEBHOM JKU3HHU

Juis oOecrieyeHrs 6e30M1aCHOCTH XKU3HEASATEIbHOCTH B IIpolLiecce
UCIIOJIb30BAHUS TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX 3JEKTPONPHO0-
POB, CPEACTB PaHO — U TEJIEKOMMYHUKALIMOHHOW CBS3H,

OLICHKH BJIMSHHS HA OPTaHU3M Y€JI0BEKA U APYrue OPraHu3MBbl 3a-
TPSIBHEHUS OKPYKAIOIIEH CPebl;

palMOHAIBHOTO MPUPOAOIIONIB30BAHUS U 3AIIUTHI OKPYKAIOIIEH
Cpensbl.

B pesynpraTe u3yueHus yaeOHON AUCUUIUIMHBI «Pu3nka» o0yyaro-
IUICS JOJDKEH.

3HATH/TIOHMMATD

CMBICJI NOHATHH: U3UUECKOe SBJICHUE, TUTIOTE3a, 3aKOH, TEOpHS,
BEIIIECTBO, B3aUMO/JICIICTBHE, 3JIEKTPOMAarHUTHOE TI0JIe, BOJIHA, (o-
TOH, aTOM, aTOMHO€ Ip0, HOHU3UPYIOLUE U3IIydCHU, IUIAHETA
CMBICJ (PM3UYECKUX BEJIHMYHMH. CKOPOCTh, YCKOPEHHE, MACCa, CUIIA,

Onenka 3a BbICTYILIE-
HUE Ha CEMUHApCKUe
3aHATHS

OrieHKa 3a 3al|Ty Ja-
OopaTopHO paboThI
OIICHKA 3 3aIIMTY J1a00-
paTopHOi paboThI
OIICHKA 3a TECT

OIleHKa 3a pedepar

OLICHKA 32 BBITIOJIHCHHE
1a00paTOPHOI pabOTHI
OIICHKA 3a 3alUTY Jia-
OopaTtopHOi pabOTHI
OIICHKA 3a OTBET Ha Ce-
MHUHApPCKOM 3aHSITHU

OIlCHKa 3a pedepar
OII€HKa 3a coo0IIeHne

OIICHKA 3a TCCT

OIICHKA 3a 3alUTY Jia-
O6opaTopHOi pPabOThHI
olleHKa 3a pedepar
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UMIIYJIbC, pab0Ta, MEXaHUUECKasi SHEPTUsl, BHYTPEHHSISI SHEPTHsl, a0-
COJIIOTHAs TEMIIEpATypa, CPEeAHAs KHHETUYECKasl SHEPT sl YaCTHUIL
BEILECTBA, KOJIMYECTBO TEIUIOTHI, JIEMEHTAPHBIN JJIEKTPUYECKUN
3apsn;

CMBICT (PM3HYECKUX 3aKOHOB KJIACCUYECKON MEXaHUKH, BCEMUPHO-
IO TATOTEHUS, COXPAaHEHMS SHEPTUH, UMITYJIbCA U DIIEKTPUYECKOTIO
3aps/ia, TEPMOAMHAMUKH, 3JIEKTPOMAarHUTHON UHAYKIUH, POTO3 (-
dekra,

BKJIA/l POCCUIICKHUX M 3apy0eKHBbIX YYeHbIX, OKa3aBIINX Hau-
OoJbIlIee BIAUSHUE HAa Pa3BUTHE (PU3UKU.

Onenka 3a paboTy Ha
CEMUHApPCKOM 3aHATUU
OreHka 3a TeCcT

OrueHka 3a paboTy Ha
CEMUHAPCKOM 3aHSATHH
O1eHKa 3a HTOTOBBIHM
TECT
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