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Pabouas mporpamma y4eOHOW aucuMIUIMHBI «Pu3uKa» pa3paboTaHa Ha OCHOBE TpeOOBaHMMA
@denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa CpelHero olmiero ooOpazoBaHUs,
YTBEPKACHHOTO MPpUKa3oM MuHHCTepcTBa 0Opa3oBanus U Hayku Poccuiickoit denepanuu ot 17.05.2012
roma Ne 413, Ha OCHOBE MOJOXECHHH (QeaepaTbHOH OCHOBHOM 00IIe00pa3oBaTEIbHON MPOrpaMMBbl
cpemHero oOmiero oOpa3oBaHMsl, YTBEPKICHHOW MpUKa3oM MUHHUCTEpCTBA MpocBelieHusl Poccuiickoii
Oenepanun ot 18.05.2023 roma Ne 371, u ¢ ydyerom tpeboBanuii denepanbHOr0 rocyaapCTBEHHOTO
00pa3oBaTENBHOIO CTaHIApTA MO CHEIHAIBLHOCTH CpeaHero mpodeccuoHaabHoro oopazoBanus 15.02.17
MoHTax, TeXHHYeCKOe OOCITyKMBaHHE, HKCIUIyaTaluss ¥ PEMOHT MPOMBIIIJICHHOTO 000pyaoBanus (1o
oTpaciisiM), YTBEpPXKIEHHOIO IpukazoM MuHucrepcTBa npocsBeuieHus Poccuiickoir ®enepanuu ot
12.09.2023 roma Ne 676 u ¢ yuyeToMm mojrydaeMoi CIelUaaIbHOCTH.

Opranuzanus-pa3padoruuk: MuoronpopmwisHeii Kotk PIBOY  BO  «Marauroropckuit
roCyJ1IapCTBEHHbIN TeXHUYECKU yHuBepcuteT uM. I'. 1. HocoBay
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1 OBIIASI XAPAKTEPUCTUKA PABOYEN TPOrPAMMbBI YUEBHOI
JUCHUIINHBI

1.1 O6aacTh NPUMEHEHUS POrPAMMBbI

Pabouas nporpamma y4eOHOH MUCHUIUIMHBI «DPU3KMKa» SBJISCTCS YacCThIO MPOrPaMMbI MOJATOTOBKH
CHEIMAIMCTOB CpeAHero 3BeHa mo crnenuainbHOocTH 15.02.17 MoOHTaxX, TEXHHYECKOE OOCITYyKHBAHHE,
IKCIUIyaTallsi ¥ PEMOHT IPOMBIIIJICHHOTO o0OopymoBaHus (1Mo ortpacisM). PaGodas mporpamma
COCTaBJIeHa JUIs OYHOU (OPMBI O0YUEHHSI.

1.2 He.]'lb U MECTO TUCHHUIUIMHBI B CTPYKTYpPE€ NporpamMmmbl MOArOTOBKH CIIENUATUCTOB CPEAHET0
3BC€HA

VYyeOnass mguciuruinHa «®dusmka» OTHOCHTCS K 0O0me0o0pa3oBaTeIbHOMY IUKIY MPOTpamMMbl
MOATOTOBKU CIEIUAIMCTOB CPEJHEro 3BEHAa M OTHOCUTCA K mpeameTHou obnactu PI'OC cpemnero
obmiero oopazoBanus «EcTecTBEHHbIE HAYKI.

VYpoBeHb ocBoeHuss ydeOHOM mucuMIUIMHBI B cooTBeTcTBUU ¢ DPI'OC cpennero o6miero
o0Opa3oBaHus YriyOJIeHHBIN.

OcBoeHure JUCIUTIIMHBI HAlPABIECHO HA JIOCTUKEHUE CIICTIYIONTUX IICJICH:

e (dopMupOBaHHME HHTEpeca U CTPEeMJICHHsS] OOYYAIOIIUXCS K HAay4HOMY HU3YYEHHUIO MPHUPOJIBI,

pa3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® pa3BHUTHE MPEICTABICHUNA O HAYYHOM METOJE MO3HAHUS U (POPMHPOBAHUE HCCIICAOBATEIHCKOTO
OTHONICHHSI K OKPYKAIOIIUM SIBJICHUSIM;

¢ (opMUPOBAHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yueHHs OCHOB CTPOCHHS MAaTEepPHU
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (GopMHUpPOBaHHE YMEHUH OOBSCHATH SIBJICHUS C HCIOJIB30BAaHHEM (PU3NYCCKUX 3HAHUU U
HAYYHBIX JI0Ka3aTEIbCTB;

e (OpMHPOBAHHE TPEJICTABICHUNA O PO (DM3WKHU JUIsI Pa3BUTHS JPYTUX ECTECTBCHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHH;

Pabouass mporpamma ydeOHOM mucHUMIMHB «DHU3UKa» WMEET MEXIUCIHUILUIMHAPHYIO CBS3b C
o0mieo0pa3oBaTeIbHBIMA ~ YY€OHBIMA — TUCHUIUIMHAMH — «Marematukay, «Xumus», «buomorusy,
«["eorpadusi».



2 ITNTAHUPYEMBIE PE3YJIbTATHI OCBOEHMS YUYEBHOM JUCLIUIIIVHBI

OcBoenne COACPpIKaHUA yqe6H0171 JAUCHHUITIIMHBI «Dusuka» odecreunBaeT JOCTHXXCHHUEC O6y‘laI-OI_HI/IMI/ICH CICAYIOIUX PE3YyJbTaTOB:

O61mme u npodeccuoHaIbHbIE

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

KOMIIeTeHIIUH JInuHOCTHBIE / MeTanpeiMeTHbIE IIpeameTHbIe
OK 01 Bsibuparts crocoObl | JlnuHocTHBIC pesymbrathl  OCBOCHHS —yueOHOW aucumiumisl | [TPO1. cOpMHUPOBAHHOCTH MPEJCTABICHHA O POJIU U
pereHus 3ajay | OTPAKAIOT  TOTOBHOCTL M CNOCOGHOCTL  OOYHAIOWUXCH | \ocre ()M3HKM M ACTPOHOMHH B COBPEMEHHOI HaydHO#

npodeccuoHaNbHON JesTeNbHOCTH
MPUMEHUTETIFHO K  Pa3jIuYHBbIM
KOHTEKCTaM

PYKOBOJICTBOBaThCSl  C(DOPMUPOBAHHON BHYTPCHHEW MO3HIIUCH
JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OPWEHTAINH, IO3UTUBHBIX
BHYTPCHHUX YOGXKICHHUH, COOTBETCTBYIOIIUX TPATUIIHOHHBIM
[EHHOCTSM POCCHICKOTO 0O0IIecTBa, PACIIMPEHUE >KHU3HECHHOTO
OTIBITA W OIBITA ESTSIHFHOCTH B IPOLECCE Pealn3aliil OCHOBHBIX
HaIpaBJICHUH BOCHUTATEIFHOW NEATEIBHOCTH, B TOM YHCJIE B
4acTH:

TPYZOBOT'O BOCIIUTAHUS:

JIP25. unmepec K pasiuuHubiM cepam  npogeccuoHanbHou
O0esimenbHOCIU, YMEHUe CO8epulamb 0CO3HAHMbLI 6b100p 6yOyuyel
npogeccuu u pearuz08vl8ams cOOCMBEHHbLE HCUSHEHHbIE NIAHbL,

MeranpenMeTHble pe3ysbTaThl OCBOCHHS YYeOHOM AMCIMIUIMHEI
OTPaXaloT:

8.1. OBnanenue YHUBEPCAIbHBIMU
M03HAaBaTEJIbHBIMU JIECTBUAMMU:

a) 0a30BbIC JIOTHUCECKUE ICHCTBUS:

MPI. camocmosmenvro ¢opmyrupoeams u aKmMyaiu3upo8amy
npobemy, paccmampusams ee 6CeCmopoHHe,

MP2. ycmanasnueams CywjeCmeeHHulll NPUSHAK Ul OCHOBAHUS
0/ cpasHeHusl, Kiaccugurayuu u 0600ujeHus,

MP3. onpedensmo yenu 0esmenbHOCMU, 3a0A6amMsb NApPaAMempsvl U
Kpumepuu ux 00CHUICeHUs;

y4eOHBIMU

MP4.  eviagiams  3aKOHOMEpHOCMU U HPOMUBOpEYUss 8
PaccmMampusaemoix A61eHUAX,
MP5. enocumb KoOppekmugvbl 6 O0esameibHOCMb, OYeHUBamb
coomgemcmeue  pe3yibmamos — yeisiMm, — OYeHugamv  PUCKU
nocneocmeutl 0esmenbHoCmu,
MP6. paszeusamv KpeamusHoe MbluileHUe NpU  peuleHuu

JHCUHEHHBIX NPOOIEM;

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

MP7. 61a0emv  HaGuIKAMU  Y4eOHO-UCCIe008AMENbCKOU U
NPOEeKMHOU 0esTMeNbHOCMU, HABLIKAMU PA3PeUeHUst NPOOIEM;
MPI2. BbLABIAMD NPUYUHHO-Ce0CTNEEHHbLE ces3U u
AKMYanu3uposams 3a0ayy, 6vl08U2aAMb 2UNOME3y ee peuleHus,

KapTHHE MHUpPaA, O CUCTeMOoOpa3yroliei poiu GU3NKu B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHHUKHM U
COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJ€ POCCUUCKUX H
3apyOeKHBIX YYCHBIX-(OU3UKOB B pPa3BUTHE HAYKH,
NOHMMaHHEe (U3UUECKON CYIIHOCTH HaOII0JaeMbIX
SIBJIGHUA MHKpPOMHpa, MaKpoMHMpa M Meramupa;
NOHUMAHUE pPOJM ACTPOHOMHHM B MPAKTHYECKOU
NESTEIbHOCTH YEeJlIOBEKa M JalbHEWIEM Hay4YHO-
TEXHUYECKOM  Pa3BUTHH, poiin buszukun B
dbopMupoBaHuH  Kpyrozopa W (QyHKIHOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKa JUISl PEIICHUs MPaKTUYECKHX
3a/1a4;

[IPG2. cdopMUPOBAaHHOCTh YMEHUU pacro3HABATh
¢u3nueckue sBieHus (mpoueccsl) U OOBACHATh UX Ha
OCHOBE W3YYCHHBIX 3aKOHOB: pPaBHOMEPDHOE U
PaBHOYCKOPEHHOE IpSIMOJIMHEHHOE JIBUKEHHE,
CBOOOJHOE MaJeHHE Tell, IBUKEHUE MO0 OKPYXKHOCTH,
WHEpLMs, B3aUMOJIEHCTBUE Tel, KojebareabHOoe
JBUKECHUE, pe30HaHc, BOJIHOBOE JIBUKECHHE;
mud¢ys3us, OpOyHOBCKOE  JBUKEHHME, CTPOCHHUE
KHUJIKOCTEH M TBEpAbIX TeJ, U3MEHEHHE oObema Tell
pu HarpeBaHUU (oxJytaxaeHun), TEIJIOBOE
paBHOBECHE, HCIIApEHHE, KOHJIEHCAlUs, IUIABICHUE,
KpUCTaJIIN3alus, KUIIEHNe, BIaXHOCTh BO3/lyXa, CBA3b
CpeIHEN KNHETUYECKON YHEPTUU TETIIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoil, MOBBIIICHHE
JaBJIEHUs raza IpU €ro HarpeBaHUM B 3aKPbITOM
CoCyJie, CBA3b MEXIY MapaMeTpaMu COCTOSIHHS Tas3a B
M30IIpoLeccax; AJIEKTpU3aLUs Tell, B3aUMOJAEHUCTBHE




HAX00umby apaymenmoi ons dokazamenbcmea ceoux
ymeepocoeHutl, 3a0a8ams napamempul U Kpumepuu peuenus,
MPI3. ananusupoéamv noayuenHvle 8 Xode peuleHus 3a0auu
pe3yrbmamsl, KpUmMu4ecku OYeHusamsv ux OO0CHOBEPHOCHID,
NPOSHO3UPOBAMNb U3MEHEHUE 8 HOBbIX YCI0BUSX,

MPI17. ymemv nepenocumv 3HAHUSA 6 NO3SHABAMENLHYIO U
NPAKMU4ecKyio 001acmu HCUHeOesmeabHOCMU,

MPI18. ymemv unmezpuposame 3HAHUA U3 PASHLIX NPEOMEMHbIX
obnacmeii;

MP19. eviosucames Hoebie udeu,
nOOX00bl U peuenus,

MP20. cmasumv  npobaemvl U
anbmepHamueHvle peueHus;

npebﬂaeamb OopucUHaIbHblE

3a0auy,  domyckaioujue

3aps0B, HarpeBaHue IMPOBOJHHMKA C  TOKOM,
B3aMMOJICHICTBUE  MAarHWTOB,  JJCKTPOMArHUTHAs
UHAYKILINS, AeHCTBUE MarHUTHOTO MOJI Ha MPOBOAHUK
C TOKOM M JBIDKYIIUUCS 3apsij, 3JIEKTPOMArHUTHBIE
Kosie0aHus u BOJIHBI, MPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTPaKEHHUE, IMPEIOMIICHHUE,
uHTepdepeHysa, aUGpakus U TOJISpHU3aIUsl CBETa,

JHCTIepcus  CBeTa;  (POTOIIEKTPUUECKUH  IPPEKT,
CBETOBOC JABJICHHE, BO3HHMKHOBEHHE JIMHEWYATOTrO
CIIEKTpa  aroMa  BOAOPOJA,  €CTECTBEHHass U

UCKYCCTBEHHAsl PaJMOAKTUBHOCTB;
[1P65. yMeHWe YYHTHIBAaTH TPAaHUIBl MPUMEHEHHS
U3yYCHHbIX (U3MYECKUX MoJeNell: MarepuanbHas
TOUKa, MHEpIHaJIbHAs CHUCTEMa OTCueTa, WJealbHbIN
ra3; MOJEIN CTPOCHMS Ia30B, )KUJIKOCTEH M TBEPIBIX
T€J, TOYEYHBIM DJIEKTPUYECKUM 3apsl, sAepHas
MOJIeJIb aTOMa, HYKJIOHHAsi MOZIeJIb ATOMHOTO sJIpa U
peuieHny GU3NUECcKuX 3aaay;

[IPy3. chopMupOBaHHOCTP  yMEHMSI  pa3iuyarh
YCJIOBUS MPUMEHMMOCTH MoOAeed (U3NYECKUX Tell U
mpoueccoB  (SBJIEHUI): MHEpLHUalbHAas  CHUCTEMa
OTCYETa, MaTepHalbHas TOYKA, PaBHOYCKOPEHHOE
JBIDKEHUE, CBOOO/IHOE TajZeHue, abCOIMIOTHO YIpyras
neopmarusi, abOCONIOTHO YHOPYroe u abCONIIOTHO
HEYNpYyroe CTOJKHOBEHUS, MOJIeNIel ra3a, )KUJIKOCTH U
TBEPJOTrO (KpUCTAJUIMYECKOI0) Tella, UeaIbHOro rasa,
TOUEYHBIN 3apsijl, OJHOPOJHOE AIIEKTPUUYECKOE IIOJIE,

OJIHOPOJHOE  MAarHUTHOE II0JI€, TapMOHUYECKHUE
KoJeOaHMs, MaTeMaTH4YECKUH MAasSTHUK, HJIealbHBINA
NPYXKUHHBIA  MAasTHUK, TapMOHHUYECKUE  BOJHBI,

WJIeaTbHBIN KOJIeOATENhbHBIM KOHTYpP, TOHKAas JIMH3A,
MOJIEJIEd aTOMa, aTOMHOIO Siipa U KBAaHTOBOW MOJIEINN
CBETAa;

[IPy4. cdopMuUpOBaHHOCTH yMEHHSI  OOBSACHATH
OCOOEHHOCTH TIPOTECKaHUsI (DUINYECKUX  SBIICHUM:
MeXaHH4YeCKoe ABIKCHIE, TCIIJIOBOE ABMKCHUE YaCTHI]




BEILECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE
nBwkenue, auddysus, ucnapeHwe, KUINCHHE U
KOHJIEHCAllUs,  IUIAaBJI€HUWE M KpHUCTaJUIM3alus,
HaIIPaBJIEHHOCTh TEIUIONEpPEaauu, JIEKTpU3alUU Tell,
9KBUIIOTEHIMAJIBHOCTH IIOBEPXHOCTH  3apsKEHHOTO
IIPOBOJTHUKA, AIIEKTPOMArHUTHON WHAYKIUH,
CaMOMHJIYKIIMH, 3aBUCUMOCTH COIIPOTHBIICHUS
IIOJIYIIPOBOJHUKOB "p-" ¥ "n-TUNOB" OT TemmepaTypsl,
pe3oHaHca, HHTep(epeHUuH BOJH, JIU(pPaKLuy,
JUCIEPCUH, IIOJIHOTO  BHYTPEHHEro  OTPa)KeHUS,
dhoTodddekt, Ppuznyeckue MPUHIUIBI CIICKTPAITBHOTO
aHaym3a W paboTel Jasepa, "ampda-" u "Oera-"
pacrajsl sjiep, raMMa-u3iydyeHue saep;

ITPy9. chopMupoBaHHOCTH YMEHHS pPEIIaTh PacyeTHHIC
3aJaud ¢ SIBHO 3aJlaHHOM W HESBHO 3aJJaHHOM
¢u3NYecKoil MOAENbIO: HAa OCHOBAaHMHM  aHAIM3a
yCJIOBUS BBIOMpATh (PU3MUECKUE MOJEIH, OTBEYAIOIIHe
TpeOOBaHUAM 337a4yu, MPUMEHATh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TOCTYyJaThl (U3MYECKUX TEOopui
OpU  HUCHOJb30BAHUU  MaTeMaTHMYECKHMX  METOJIOB
pelieHus 3ajiad, MPOBOAUTH pacdyeTbl Ha OCHOBAHUU
UMEIOIUXCS JAHHBIX, aHAJIM3UPOBATh Pe3ylbTaThl U
KOPPEKTHPOBATh  METOJBl  PEIIEHHs C  YYETOM
NOJYYEHHBIX PpEe3yJbTaTOB; pellaTh KayeCTBEHHBIE
3amauu, TpeOyromme MpUMEHEHHs 3HAaHUN M3 pa3HbIX

pa3/enoB LIKOJBHOIO Kypca (U3MKM, a Takxke
WHTETpallMM  3HAaHWUW W3  JAPYTUX  IPEAMETOB
€CTECTBEHHOHAYYHOI'O LUKJIA: BBICTPAUBATh

JIOTHYECKYIO LEMOYKY PpACCYKJICHUH C OMOpod Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (hHU3HUECKUE
SIBJICHUS;

OK 02 Hcnonbs3oBath
COBpPEMEHHBIE CpPEJCTBAa IOHMCKa,
aHamM3a " UHTEPIIPETANT
uHpopMalnuu 1 HHPOPMALMOHHbIE
TEXHOJIOTUM  JJISi  BBIOJHEHUS

JlnqHOCTHBIE peE3yJibTaThl OCBOGHMS y4eOHON JMCHWIUTHHBI
OTPaXAlOT  TOTOBHOCTE W CIOCOOHOCTH  0OOydarommxcs
PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIUEH
JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX
BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOUIUX TPAIUIHOHHBIM
LIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHHE >XU3HEHHOTO
OIBbITA U OMBITA JESTEIbHOCTH B MPOLECCE Pealn3allii OCHOBHBIX

[TP6Y. chopmMupoBaHHOCTH COOCTBEHHOM IMO3UIIMH T10
OTHOIICHUIO K buznueckoit uH(popMaIuy,
MIOJIy4a€MOM M3  pa3HbIX MCTOYHUKOB, YMEHHH
WCIIONIb30BaTh MHU(POBbIE TEXHOJIOTUU MJsl TOUCKA,
CTPYKTYPUPOBAHHUs, UHTEPIPETALUNA U NIPEACTABICHUS




3a1a4 po()eCCUOHAIIBHOM | HANPaBIICHUH BOCIUTATENBHOM JEATENBHOCTH, B TOM YHCIC B | yqeOHOM M HAyYHO-TIOMYJSpHOW  mHMOpMaIuu;
JeSATEIIbHOCTH Hacti: pa3BUTHE YMCHHUI KPUTHUECKOTO aHAJIN3a MOJIydaeMOi
[IEHHOCTH HAYYHOTO TTO3HAHWS: uHbOpMAIHII;
JIP32. cchopmuposannocmo MUPOBO33PEHU,
Coomeemcmeyiowjeco  cospenentomy yposuio  paseumus [1PG6. BiageHWEe OCHOBHBIMH METOJAMU HAYYHOTO
HayKu U O0OWecmeeHHOU NpaKmuKu, OCHOBAHHO20 HA [O3HAHNA, HCHONBL3YEMBIMH B (U3AKE: NPOBOAMTH
ouanoze Kynbmyp, cnocobcmeyioueco ocosnanuio ceéoezo | TPAMPIC M KOCBCHHBIC — M3MCPCHUA (usmaeckmx
MeCma 8 NOMUKYIbMYPHOM MUpe; BEJIMYMH, BBIOMpAsi ONTHMAJIbHBIA CIIOCO0 M3MEpEHUS
JIP34. oco3nanue yewnHocmu HayuHoUu OesmeabHocmu, | 1 HUCTIOJIB3YA U3BECTHBIC METOJbI OLICHKH
20MOBHOCMb ocyuecmanime NPOEKMHYI0 u | TOTPELIHOCTEH U3MEPEHU, MPOBOJIUTH HUCCIIECIOBAHUE
UCCIe008aMENbCKYI0  0esAMeNbHOCb  UHOUBUOYAIbHO U 6 | 3aBHCHMOCTEH buzHIecKux BEJINYHH c
cpynne; 5 WCIIOJIb30BAaHUEM TPSAMBIX HM3MEpPEHUH, OOBACHATH
ﬁ;ﬁ?g}iﬁ?deTHHe pe3yabTaTbl OCBOCHUSA y‘{€6HOI/I JUCHHUITIINHBIL HOJIy‘IeHHI)Ie pe3yJII>TaTI>I, I/ICHOHB:‘}yﬂ (1)H3H‘I€CKI/I€
g1 OBaeHue T — 6upn | TEOPHM, 3aKOHBI M MOHATHS, M JENaTh BBIBOJbL;
YHHUBCD y4
[O3HABATEbHBIMH 1CHCTBUAMIU: coOmoiath  IpaBuia 6e:jonaCH0r0 Tpyaa Tpu
B) paboTa ¢ nHOPMALHEii: NPOBEJCHUHN HCCIEAOBaHUNH B paMKax Yy4yeOHOro
MP21. erademv  Hasvikamu — noayyenuss ungopmayuu  uz | IKCICPUMCHTA u y4€0HO-HCCIIEN0BATENLCKOM
UCMOYHUKO8 PA3HbIX MUN0B, CAMOCMOSMENbHO ocyujecmeisams | NEITCIbHOCTH C HCIIOJIB30BAHHUEM LII/I(prBBIX
NoucK,  anauus, Cucme(;wamm‘a””’o ; unmepnpemayuio | y3MepuTeIbHBIX ~ YCTPOWCTB W JaOOpaTOPHOTO
UH@oOpMmayuu pasiudHovlx 6U006 U (DOPM npeocmaeieHusl, . ~
MlgbZ_gj ZueHIZtsamb docmogep:ti:)c[r)nb, pMP24. UCNONb306AMb O60pYI[0BaHI/I${, C(bOp MHUPOBAHHOCTD HPENCTABICHIN O
cpedcmea MHQbOpMaL]MOHHbUC U KOMMYHUKAYUOHHBbLX mexHono2Ull 6 MCTOax HOHyLIeHHH HaquLIX aCTpOHOMquCKHX
peuenHuu KOSHUMUBHBIX, KOMMYHUKAMUBHBIX U OP2aAHUSAYUOHHBIX 3HAHW,
3a0au ¢ cobmodenuem mpeboganuii  speonomuxu, mexnuxu | [IPyl1. oBnagenue pazauyHbIMU crocodamMu pa60TBI C
Oezonacrnocmu, —2u2uensl, pecypcocOepedicenus, npasoevlx U urdOpManuei (usugecKoro COJIEpPIKAHUS C
IMUYECKUX HOPM, HOPM UHPOPMAYUOHHOU Oe30NacHOCmu, HCIIONb30BAHUEM  COBPEMEHHBIX HH(bOpMaI_[I/IOHHLIX
TEXHOJIOTH, pa3BUTHE YMEHUN KPUTUYECKOTO aHAIN3A
Y OLIEHKH JJOCTOBEPHOCTH IMOJIy4aeMoil HHpOopMaIuy,
OK 03 [InanupoBath u | JluaHOCTHEIC  pesymbTaTel  OCBOCHMsA —ydeOHoW amcummmnisl | [TPG7. chopMHPOBAHHOCTh YMEHUS PEIIaTh PACUCTHBIC
peaTr30BHIBATH cOOCTBEHHOE | OTPAKAIOT  TOTOBHOCTL M CHOCOOHOCTL  OOYHAlOMWXCA | 3a5aqy ¢ sBHO 3aJaHHOM (PM3HUECKONH MOJEINBIO,

npoeCCHOHATBHOE U JINYHOCTHOE
pa3BUTHE, MPEIPUHUMATEIBCKYIO

JesITebHOCTD B
npodeccnoHanbHOM chepe,
UCIOJIb30BaTh 3HAHUS o
IIPaBOBOM " ¢buHaHCOBOM

IrpaMOTHOCTH B
JKU3HCHHBIX CUTYyalludX

Ppa3JIMYHBIX

PYKOBOJCTBOBAaThCSl C(OPMHUPOBAHHOH BHYTPEHHEH IO3ULIUEH
JUYHOCTH, CHUCTEMOHM LIEHHOCTHBIX OpUEHTALUH, MO3UTUBHBIX
BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOUIMX TPaJHIMOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, paclIMpeHHe >XU3HEHHOTO
OIBITA U OMBITA AEATEILHOCTH B MPOLECCE PEaTn3alui OCHOBHBIX
HaNpaBJIeHUIl BOCHUTATEIBHOW MESITEIBHOCTH, B TOM YHCJIE B
4acTu:

JYXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

JIPI2. cgpopmuposarnHocms HPABCMBEHHO20
IMUYECK020 NOBEOeHUsL;

CO3HAHUA,

UCTONB3ysd (U3MuecKue 3aKOHBI W NPUHIMIBI, Ha
OCHOBE  aHalu3a  YCJIOBUSA  33Jayd  BBIOMpATh
¢u3nYecKyro  MoJeNnb,  BBLACTATH  (U3NYECKUE
BETMYUHBI U (QOpMyIbl, HEOOXOAUMbIE I €€
pelleHns, TpPOBOAUTH  pacueTsl M OLIEHUBATH
pETIbHOCTh TMOJYYEHHOTO 3HAa4YeHHs (PU3NUYECKOU
BEJIMYHHBI; pemars KaueCTBEHHbBIE 3aJ1a4H,
BBICTpauBasl JOIMYECKH HENPOTUBOPEUMBYIO LIEMIOUYKY




JIP13. cnocobnocms oyenusamsv —cumyayuio U NPUHUMAMb
OCO3HAHMblE — peuieHus,  OPUEHMUPYACL  HA  MOPAbHO-
Hpascmeenuvle HOpMbl U YEHHOCIU,

JIP14. ocosnanue nuyHo20 6K1AO0A 8 NOCHMpOeHUe YCMOoUudugo2o
06yoywezo;

TPYZOBOT'O BOCIIUTAHUA:

JIP26. 2omosnocmb u  cnocobnocmv K - 0Opazoeanuio  u
Camoodpazo8anuI0 Ha NPOMANHCEHUU CEUl HCUSHIUL,
MeranpenMeTHble pe3ysbTaThl OCBOCHHS YYEOHOH AMCIMIUIMHEI
OTpaXaloT:

8.1. Ognanenue YHHUBEpCaTbHBIMU
MO3HABATEIbHBIMU ICHCTBUAMU:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JACHCTBUS:
MPI1. cmasumv u @opmyruposame cobcmeeHHvle 3a0a4u 6
00pazosamenvholl 0esmenbHOCIU U HCUSHEHHBIX CUMYAYUAX,

y4eOHBIMU

8.3.  OpnageHue  YHUBEPCAIBHBIMU  PETYJISTUBHBIMU
JEHCTBUSIMH:

a) caMOOpTaHu3aIlus:

MP38. camocmosmeslbHO ocywecmeiiinob nosHaeanmenbHyro
aeﬂmeﬂbHOCWlb, BblABTIAMb npo5ﬂesz, cmaesums u
Gopmynupoeams  cobcmeennvle 3a0auu 8 00pPA308aMENbHOU

0eAMenbHOCMU U HCUSHEHHBIX CUMYAYUAX,

MP39. camocmosmenvHo cOCmagiams NIAH peuieHus npooemsl ¢
VUEemOoM UMEIOWUXCS Pecypco8, COOCHBEHHBIX B03MOICHOCMEN U
npeonoumeHrul;

MP44. cnocobcmeosams GopMupo8anuio u nPOSLEIeHUIO WUPOKOU
apyouyUy 6 pasHuiX 001ACMAX 3HAHUL, NOCMOAHHO NOBLIUAMD
€601l 00PA308aMeENbHYIL U KYIbMYPHBIU YPOBEHb,

0) CaMOKOHTPOJIb:

MP46. erademv HaBbIKAMU NO3HABAMENbHOU peqhrekcuu Kak
OCO3HAHUS COBEPUAEMBIX OCUCMBULL U MBICIUMENbHBIX NPOYECCOs,
UxX pe3ynbmamos u OCHO8AHUI,

MP47. ucnonezoeams npuemvl perexcuu Oisi OYeHKU CUmyayuu,
8b100pa BepHOCO peuleHus;

MP48. ymemv oyenusamv pucku u c60e8pEMEHHO NPUHUMAMb
Ppeulenus no uUx CHUMNCEHUIO;

pacCyXXJIE€HHl C OMOpOM HAa M3YYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHUS;

[IP64. BnameHwe 3aKOHOMEPHOCTSAMH, 3aKOHAMHU U
TeopusiMu (3aKoH BcemupHoro Tsarorenus, [, 11 u III
3akoHbl HbpIOTOHA, 3aKOH COXpPaHEHHUS MEXaHUYECKOU

SHEPIHM, 3aKOH COXpPAHEHUs WMIIYJIbCa, IPHUHIIUI
CYNEpPIO3ULMN  CWJI, IPUHUUI  PaBHOIPABHOCTH
MHEpPLUUAIbHBIX CHCTEM  OTCYETa; MOJIEKYJISIPHO-

KHHETHYECKYI0 TEOPUIO CTPOEHMs BEIIECTBA, T'a30BbIE
3aKOHbBI, NEPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpPaHEHMs SJIEKTPUYECKOro 3apsja, 3akoH Kynona,
3akoH OMa i yyacTka 1enu, 3aKkoH OMa i OJTHOM
UIEKTpUUECKON 1enu, 3akoH JDxoyns - JleHua, 3akoH
EKTPOMArHUTHOM MHIYKIUH, 3aKOH COXpPaHEHUs
SHEpPIruy, 3aKOH MNPSIMOJIMHEHHOI0 paclnpoCTpaHEHUs
CBETa, 3aKOH OTPAKEHHUS CBETA, 3aKOH MPEIOMIICHUS
CBETa; 3aKOH COXPAaHEHMs 3HEPruM, 3aKOH COXPAHEHUSI
HMITYJIbCA, 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3apsi/a,
3aKOH COXpaHEHMsI MacCOBOI'O YHMCIA, IOCTYJaThl
bopa, 3akoH paauMOaKTUBHOIO paclajaa); yYBEPEHHOE
WCIIOJIb30BAHUE 3aKOHOB M 3aKOHOMEpPHOCTEH mpu
aHanu3e PU3NYECKUX SBJICHUN U MPOLECCOB;

[IPy2. cpopMuUpPOBaHHOCTb CHUCTEMBI 3HAaHUH O
(Gu3NYEeCKUX 3aKOHOMEpPHOCTSX, 3aKOHAaX, TEOpusx,
JEHCTBYIOIMX Ha YPOBHSIX MUKPOMHpA, MaKpoMuUpa u
Meramupa, HpeICTaBIeHUH O BceoOlleM XapakTepe
(u3MUeCKUX 3aKOHOB; MPEICTABIEHUNH O CTPYKTYpe
MOCTpOeHHsT (U3NYECKOH TEopuH, 4YTO IO3BOJIUT
OCO3HaTh poib (PyHIZAMEHTaIbHBIX 3aKOHOB U
NPUHLMIIOB B COBPEMEHHBIX IPEICTABICHUIX O
MPUPOJIE, TOHATH T'PAaHUIBl MPUMEHUMOCTH TEOpPHUH,
BO3MOXXHOCTM WX IPUMEHEHUs [  ONHUCAHUsA
€CTECTBEHHOHAYYHBIX SIBJICHUH U TIPOIIECCOB;

IIPy5. copMHpOBaHHOCTH YMEHUH  HPUMEHSTH
3aKOHBl KJACCUYECKOM MEXaHUKH, MOJIEKYJISIPHON
GU3MKH W TEPMOJMHAMUKH, DIEKTPOAWHAMHKH,




KBAaHTOBOW (U3WKK JUIS aHajgu3a H OOBSCHECHHUS
SIBJIEHUM MHKpPOMHpPAa, MakKpoMHpa U Meramupa,
pasnuyaTh YCIIOBHS (rpaHuILHI, 00JacTh)
MPUMEHUMOCTH  (DU3MUYECKUX 3aKOHOB, IIOHUMATh
BceoOmMii xapaktep (YHIAMEHTAIBHBIX 3aKOHOB
(3aKOH COXpaHEHUs MEXaHUYECKOM SHEpPruM, 3aKOH
COXpAHEHUS UMIMYJIbCA, 3aKOH BCEMUPHOTO TATOTEHUS,
MEPBBIM 3aKOH TEPMOIAWHAMHUKH, 3aKOH COXPAHEHUS
AJICKTPUYECKOTO 3apsija, 3aKOH COXpPaHEHUS YHEPTUH)
Y OrPaHUYEHHOCTH MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;
aHAIM3UPOBaTh (U3MYECKUE TPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHUSI, 3aKOHbI M 3aKOHOMEPHOCTH:
OTHOCUTEIBLHOCTh MEXaHHYECKOTO JIBYKCHMS,
(hopMyJIbI KHHEMATHKH PaBHOYCKOPEHHOTO JIBHIKEHHUS,
npeoOpa3zoBanust  laymnes 11 CKOPOCTH  H
IepeMeIIeHUsl, Tpu 3akoHa HprooTOHA, NPUHUMUII
OTHOCUTENbHOCTH  ['anuiies, 3aKOH  BCEMHUPHOIO
TATOTEHHS, 3aKOHBl COXPAHEHUsS  UMIIyJIbCa H
MEXaHWYECKOW DJHEPruu, CBsI3b pabOThl CHIJIBI C
U3MEHEHUEM  MEXaHUYECKOM  DHEPIUM,  YCIOBUSA
paBHOBECHS  TBEpPAOrO  Tena; CBA3b  JABJICHHS
MJICAJIbHOTO Ia3a CO CPEIHEN KMHETHYECKOW dHEpPrUueu
TEIUIOBOTO JIBUKEHUSI U KOHUEHTPALMEN €r0 MOJIEKYI,
CBSI3b  TEMIIEpaTypbl  BEIIECTBA  CO  CpelaHEH
KUHETHUYECKON 3HEPrueil ero 4acTHull, CBS3b ABJICHUS
UJICaJIbHOTO Ta3a ¢ KOHLEHTPALMEHd MOJIEKYNI U €ro
TeMIIepaTypol, ypaBHeHHe Mennaeneesa-Kianeiipona,
MEPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHMS
SHEPruy B TEIUIOBBIX MPOLECCAX; 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsja, 3aKOH Kynona,
MOTESHIIHAILHOCTD AJIEKTPOCTATHYECKOTO TIOJIA,
NPUHLUIT  CYNEPIO3ULHUN  DJIEKTPUUYECKUX  TOJIEH,
3akoHa Kynona; 3akonbl Oma Ji71s ydacTKa ey U s
3aMKHYTOM DJJIEKTPUYECKOM LienH, 3aKkoH Jxoyis-
JleH1a, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIMH, MIPABUIIO
Jlenna, IOCTYJIaThI CHelUaIbHON TEOpUU




OTHOCUTEIBHOCTH OUHIITENHA, ypaBHEHHUE
Onnmreitna s ¢porodddexra, mepBblii U BTOPOH
noctynatel  bopa, mOpuHIMII  HEOIpeneIeHHOCTH
Ieit3enOepra, 3aKoH COXpaHEHHs 3apsia, MacCOBOTO
yycllia M DSHEPTUM B SIACPHBIX peakIusaX, 3aKOH
PaaMoOaKTUBHOIO paclaja;

[IPy6. chopMUpPOBAaHHOCTP yMEHHH NPUMEHSTH
OCHOBOIIOJIArarolue  acTPOHOMUYECKHE  IOHATHS,
TEOPUHM U 3aKOHBI Ui aHaiu3a U OOBACHEHUs
(U3NYIECKUX MPOIECCOB MPOUCXOISIIINX Ha 3BE3/1aX, B
3BE3JHBIX CHCTEMaX, B MEXraJaKTHYeCKOH Cpene;
JNBUKEHMSI HEOECHBIX TeJN, DBOJIOLUMU 3BE3] U
Bcenennoii;

[IPy7. cdopMHpPOBaHHOCTH YMEHHMH HCCIENOBATh H
aHAJIM3UPOBATh pa3HOOOpa3Hble (hU3HUECKUE SBICHUS
U CBOICTBa OOBEKTOB, MPOBOJIUTH CAMOCTOSITEIILHBIC
UCCIIEJIOBAaHMUSI B  pEAIbHBIX U  J1a0OPaTOPHBIX
YCIOBUSIX, YNTaTh M aHAJIU3UPOBATh XapaKTEPUCTUKU
MPUOOPOB M YCTPOWUCTB, OOBICHATH NPHUHIUIBI UX
paboThI;

OK 04 OpdexTuBHO
B3aMMOJIEHCTBOBaTh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

MeranpeaMeTHble Pe3yJIbTaThl OCBOCHHS YYCOHOW JAUCIUILUINHEI
OTpaxaroT:

8.2. OBnaseHre YHUBEPCATBbHBIMH KOMMYHUKATUBHBIMU
JNECUCTBUSIMHU:

0) coBMecTHas IeITEIhHOCTD:

MP31. nonumams u UCNOIBL30BANb NPEUMYUIECNEA KOMAHOHOU U
UHOUBUOYATLHOU PAbOmbL;

MP32. evibupames memamuxy u Memoobl COBMECMHBIX OellCMBULL C
yuemom oOwWuUx UHMEPEco8 U BOIMONCHOCMEN KANCO020 UJeHA
KOJUIeKMUed;

MP33. NPpUHUMAMb  Yeau  COBMECMHOU  OessmenibHOCmuU,
0p2anu30evleamv U KOOPOUHUPOBAMb  Oelcmeus no  ee
00CMUIICEHUIO: COCMAGISIMG NIAH OCUCMEULl, PACRPeOelsinG PO

C yYemom MHeHUll YYACMHUKO8 00Cyscoamv — pe3yibmanbvl
coemecmHoll pabomul;
MP34. oyenusamv Kauecmeo c60e20 GKIA0A U  KANCO020

VUACMHUKA KOMAHObL 6 0OWUll pe3ynbmam no paspabomanubim
Kpumepusam,

[TP610. oBnagenne ymMeHUSIMH padbOTaTh B TPYIIE C

BBIIIOJIHEHUEM  PA3JIMYHBIX  COLMAIBHBIX  POJIEH,
IUIAaHUPOBaTh ~ paboTy  TIPYIIBl,  palMOHAIbHO
pacupenensaTb  IEATEIBHOCTh B HECTaHIApTHBIX

CUTyalusaXx, aJICKBATHO OLICHUBATHL BKJIAJ KaXXJIO0ro H3
YYaCTHUKOB TpYIIbl B peEIIeHHEe paccMaTpHUBaeMoil
MPOOJIEMBI;




MP37. ocywecmensames nO3UmMugHoe CMpamezuieckoe noeoeHuUe 6
DPA3TUYHBIX CUMYAYUSAX, NPOAGIAMb MEOPUECNBO U 8000padiceHiLe,
ObIMb UHUYUAMUBHBIM,

8.3. OpnasmeHne  yHUBEPCATBHBIMH  PETYISTHBHBIMU
JICCTBUSIMU:

T) IpUHATHE ce0s U APYTHX JTIOACH:

MP54. npunumams cebs, NoOHUMAs C80U HEOOCMAMKU U
00CMOoUHCmMea,

MP55. npunumamos Momugvl u apeymeHmvl Opyeux Jnioodei npu
ananuse pe3yibmamos 0esamenbHOCmu;

MP56. npusnasamv ceoe npaso u npago oOpyeux aodeli Hd
ouuUOKU,;

OK 05 OcymecTBiasiTe YCTHYIO U
MMCbMEHHYI0 KOMMYHHUKALIUIO Ha
rOCyJJapCTBEHHOM A3BIKE
Poccuiickoit @enepanuu ¢ yueTtom
0COOEHHOCTEH  COLMAIBHOTO U
KYJIbTYPHOI'O KOHTEKCTa

Jlu4HOCTHBIE pe3yJbTaTbl OCBOCHMS Y4eOHOW JAMCIMIUIMHEI
OTpPaKalOT  TOTOBHOCTH M CIIOCOOHOCTH  OOyYaroIuXxcs
PYKOBOJCTBOBAaThCsl C(HOPMHPOBAHHOW BHYTpPEHHEW TNO3UIHMEH
JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHEHTAIUi, MO3UTHUBHBIX
BHYTPEHHUX YOEKIEHHH, COOTBETCTBYIOUIMX TPaJULIUOHHBIM
LEHHOCTSIM POCCHHCKOTO O0IIecTBa, pacUIMpEeHHE >XHU3HEHHOTO
OIBITA U OIBITA JEATEIbHOCTH B MPOLECCE PEATH3ALNUN OCHOBHBIX
HaNpaBJICHUI BOCHUTATEIIBHOM JESATEIBHOCTH, B TOM 4YHCIE B
4acTu:

S9CTETUYECKOr0 BOCITUTAHUSA:

JIP16. scmemuueckoe OmuowieHue K Mupy, 6KI0YaAs ICMEemuKy
Ovima, HAYUHO20 U MEXHUYECKO20 MEopyUecmed, cnopma, mpyoa u
00UjecmeeHHbIX OMHOWEHUIL,

MertanpeaMeTHbIe Pe3yibTaThl OCBOCHUS YYEOHON AMCIUIIIMHEI
OTpaXx<aroT:

8.2. OBnaseHue YHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMU
EUCTBUSAMU:

a) o0IIeHHE:

MP26. ocywecmenams KOMMYHUKAYUU 80 BCEX CHEPaX HCU3HIL
MP28.  erademv  pasnuunbiMu  cnocobamu  oOwjeHus  u
83aUMOOeUCMBUs;

MP29. apeymenmuposanno eecmu Ouanoe, YMemv CMASUAMb
KOH@IUKMHble cumyayuu;

MP30. pazeepnymo u 102u4HO u3na2amsv C8010 MOUKY 3PEHUs ¢
UCHONBL30BAHUEM AZbIKOBLIX CPEOCME;

[MPy12. OBJIaJICHHE OpraHU3alMOHHBIMU u
ITI03HaBaTCJIIbHBIMU YMCHUAMU CaMOCTOATCIIBHOT'O
npuoOpeTeHrss  HOBBIX ~ 3HAHMH B TIpolecce
BBIIIOJTHECHUA IMPOCKTHBIX u yqe6H0-
UCCIIEZIOBATEIbCKUX paboT, yMEHHSAMH paboTaTh B
Ipymnmne C BBIHIOJHCHHUEM Pa3IMYHbIX COLMUAJIbHBIX
pousiell, miIaHupoBaTh pabOTy TPYIIBL, PalMOHAIBHO
pacnupeaciiaTb ACATCIIBHOCTD B HECTaAaHAAPTHBIX
CUTYyallUsX, aJ€KBaTHO OLIEHUBATh BKJAJ KaXJ0ro U3
YYACTHHKOB TPYNIbl B PEIIEHHE pPACCMaTpPUBAEMOU
npoOJIeMbl;

OK 06 IIposBisTh TpaskIaHCKO-

MaTpUOTUYECKYIO MMO3UIIHIO,
JEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHUE Ha OCHOBE
TPAIUITMOHHBIX POCCHICKUX

JInqHOCTHBIE pe3yJibTaThl OCBOGHMS y4eOHON JMCHWIUTHHBI
OTPaXAlOT  TOTOBHOCTE W CIOCOOHOCTH  0OOydarommxcs
PYKOBOJICTBOBaThCSI C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIHEH
JMYHOCTH, CHUCTEMOH IEHHOCTHBIX OPHWEHTAIMil, IO3UTHBHBIX
BHYTPEHHUX YyOEKIEHHH, COOTBETCTBYIOIINX TPAJUIHOHHBIM
IICHHOCTSIM POCCHHCKOTO OOIIECTBA, PACHIMPEHHE JKHU3HEHHOTO

[TP63. BmageHne OCHOBOMOJATAIOIUMU (PU3UUESCKIMHU
MOHATUAMM W  BEJIMYMHAMH, XapPAKTEPU3YIOMIMMHU
(buzmvecKkre mporeccr (CBI3aHHBIMA C MEXaHUYECKUM
JABMXXCHUEM, BBaHMOHCﬁCTBHeM TCJI, MCXaHNYCCKHUMHU
KOJICOAHUSIMU ¥ BOJHAMH; aTOMHO-MOJICKYJISIPHBIM




IyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C Y4ETOM

rapMOHHU3allun

MCKHAIIWMOHAJIBHBIX n
MCKPEIIUTNO3HBIX OTHOH_ICHI/II‘/'I,
IMPUMCHATDH CTaHOapThI

AHTHKOPPYIIIUOHHOI'O ITIOBEACHUA

OIIBITa U OIBITA AESATEIHLHOCTH B MPOLECCE Peau3aliid OCHOBHBIX
HAlpaBJICHUH BOCIUTATENBHON HEATENPHOCTH, B TOM YHCIE B
YacTH:

TPaXJAHCKOTO BOCIIUTAHMS:

JIP1. chopmuposarrnocms paxicoanckoll nosuyuu 00yyanue2ocs

KaK  aKkmuHo20 U  OMBEMCMBEHHO20 YleHA  POCCUNCKO20
obwecmsa;

JIP3. npuHsamue MpPaAOUYUOHHBIX HAYUOHANBHBIX,
obujeuenoseueckux — 2yMAHUCMU4eckux U  OeMOKDAMUYECKUX
yeHHocmell,

JIP5. 2omosHocmb  6ecmu  COBMECMHYIO  0esIMEeNbHOCHb 8
UHmMepecax — epadcoOaHcKo2o — obwjecmed,  YY4aAcmeosamsv - 8
camoynpasnenuu 8 00wWeobpaA30eaAmMenbHOU — OpeaHU3AYUU U

0emcKO-1OHOUECKUX opeaHu3ayusx,

JIP6. yMenue 83aUMOO0eliCmB80o8ams c COYUATLHBIMU
UHCIUMYmMamMu 6  COOMGEMCMeUU ¢  UX  QYHKyusmu u
Ha3HAYEeHUeM;

JIP7.  2comosHocmb K 2YMAHUMAPHOU U BOJAOHMEPCKOU
OesmenbHoOCmu,

IMaTPUOTHYECKOTO BOCITUTAHUS:

JIPS. cpopmupogarHocmo poccutickoti 2PAHCOAHCKOT

UOEHMUYHOCIU, NAMPUOMUIMA, VEANCEHUS K CBOEMY HApoOdy,
yyecmea omeemcmeenHocmu neped Poounoil, copoocmu 3a ceoi

CTPOCHHEM  BEIECTBA, TEIUIOBBIMU  IPOLIECCAMU;
ANEKTPUUYECKUM u MarHUTHBIM OJISIMH,
UIEKTPHUUECKUM TOKOM, 3JIEKTPOMarHUTHBIMU
Koe0aHUAMU ¥ BOJHAMH; ONTHYECKUMH SIBICHUSIMH,
KBAaHTOBBIMM  SIBIICHMSIMH, CTPOEHHEM aromMa u
aTOMHOTO  fJipa, PaJUOAKTUBHOCTBIO);  BIJAJICHUE
OCHOBOIIOJIAralOLIUMHU aCTPOHOMUYECKUMU
MOHATHUSIMH, I103BOJISIOILIUMU XapaKTepu30BaTh
IPOLIECChl, MPOUCXOAAIINE Ha 3Be3Jax, B 3BE3IAHBIX
CUCTEMAaX, B MEXIaJaKTUYECKOW cpene; JBHKEHUE
HeOeCHBIX TeJl, IBOJIIOLMIO 3Be3/1 U BeeneHHol;

[TPy1. chopMupoBaHHOCTH MOHUMAHUS POIU (PU3HKH B
SKOHOMHYECKOM, TEXHOJIOIMYECKOH, COLMAIbHON MU
TUYECKOH cdepax NesITeNIbHOCTH 4YElI0BEeKa; POJId U
MecTa (U3UKM B COBPEMEHHOW HayyHOW KapTHHE
MHUpa;  pOJM  ACTPOHOMUHU B  IPAKTHUECKOM
NeSITeIbHOCTH 4YEJIOBEKa U JajbHEHIIeM Hay4HO-
TEXHUUYECKOM Pa3BUTHH;

[1Py13. cdopMupoBaHHOCT MOTHBALMU K Oymaymiei

Kpatl, ceoto Poouwny, 60l A3bIK U Kyibmypy, npouwinoe u npodeccHoHaIbHOMI ACATCIILHOCTH 1o
Hacmosujee MHO2OHAYUOHANbHO20 Hapooa Poccuu, CIICHUAJIbHOCTAM (1)I/I3I/IKO-T6XHI/ILIGCKOF0 HpO(l)I/IJISI;
JIPY. yennocmnoe omuoulenue K 20CYOapCMBEHHbIM CUMBOJIAM,
UCTHOPUYECKOMY U HPUPOOHOMY  HACNeOulo,  NAMAMHUKAM,
mpaouyuam Hapoooe Poccuu, docmuocenuam Poccuu 6 Hayxe,
uckyccmee, cnopme, mexHoa02usx u mpyoe.
OK 07 CopnelicTBOBaTh | JIM4HOCTHBIC —pesymbTaThl OCBOCHMs —ydeOHOH aucuuminubl | [IPG8.  chopMUpOBAaHHOCTH  yMEHHS  MPUMEHSTH
COXPaHCHHIO OKPY)KAIOMICH cpejipl, | OTPAKAIOT — TOTOBHOCTL 1 criocobrocts  obyHatommxes MOJyYCHHBIE 3HAHUS Ui OOBSICHEHUS  YCIOBHIA

pecypcocOepekeHuIo, MPUMEHSThH
3HaHUS 00 W3MEHEHUH KJmMara,

MIPUHIUTIBI OepexKIIMBOTO
MPOU3BOCTBA, b hexTHBHO
JIEWCTBOBAaTh B  YPE3BBIYANHBIX
CUTYalUsIX

PYKOBOJICTBOBAaThCSI  C(DOPMUPOBAHHOM BHYTPEHHEH MO3HMIIHEH
JMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpHUEHTALUI, MO3UTUBHBIX
BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOUIMX TPaJHUIMOHHBIM
LEHHOCTSIM POCCHHCKOTro OOIecTBa, pacUIMpeHHe >KH3HEHHOTO
OIIbITA U OIBITA JEATEIILHOCTH B IIPOLECCE PEANU3aLMd OCHOBHBIX
HaNpaBJICHUIl BOCHUTATEIIBHOM [JESITEIbHOCTH, B TOM 4YHCIE B
4acTH:

9KOJIOTMYECKOI'0 BOCITUTAHUSA:

JIP27. cghopmuposannocms 9k0102U4eCKOU KYIbmypbl, NOHUMAHUE
BIUAHUA  COYUATILHO-IKOHOMUHECKUX NPOYECCO8 HA COCMOSAHUE
NPUPOOHOU U COYUATLHOU  Cpedbl, OCO3HAHUEe 2100ANbHO2O
Xapakmepa K0N02UYECKUX npoonem;

NpOoTeKaHUs (PU3MUYECKUX SIBICHUH B NPUPOAE U JUIS
MIPUHATHAS TPAKTUYECKUX PEHIEHUH B IOBCEIHEBHOM
KU3HM  Juig  oOecrieueHHst  0€30MacCHOCTH NP
oOpallleHuu ¢ OBITOBBIMU TPUOOPAMU U TEXHUYECKUMU
YCTPOHCTBaMHU, COXPAHEHUS 370POBbS U COOJIIOCHUS
HOPM JKOJOIMYECKOro IOBEACHUS B OKpYKarolen
cpeae; NOHMMaHME HEOOXOTUMOCTH HPUMEHEHHUs
IOCTH)KEHUN bu3uKn u TEXHOJIOTUHU IS
paLMOHaIBLHOTO IPUPOAOIIOIB30BAHUS;

[TPy10. chopMHpOBaHHOCTh YMEHHI aHATU3UPOBATh U




JIP28.  nnanupoeanue u  ocywecmeieHue — Oelicmeull
OKpYyJicaiowjeli cpede HA OCHOBe 3HAWUSL Yelel YCMOUYUBo20
PA36UmMUsL Yeno8euecmed;

OLIEHHUBATh [MOCIEICTBUSA OBLITOBOH u
MIPOU3BOICTBEHHOM JIeSITENLHOCTH YyeJIOBEKa,
CBSI3aHHON C (PU3WYECKUMH MPOIECCaMH, C TO3UIIUNA

JIP31. pacwupenue onvima 0eamenbHOCMU  IKOJIO0SUHECKOU 2 N
HaNpasnenHocmu; 3KOJIOTHYCCKOU 6€3OHaCHOCTI/I; npeacraBJICHUU O
MertanpeanMeTHbIe Pe3yibTaThl OCBOCHUS Y4eOHOW AMCHUIUINHEI | PALIMOHAJIIBHOM  IIPUPOJONOJIB30BAHMH, a  TaKXE
OTPAXKaIoT: pasyMHOM HCHOJIb30BAHUM JOCTHUKEHHM HAyKH U
8.1. OBnanenue _ YHHBEpCATbHBIMH Y4EOHBIMH | TexHOTOTHMI IS JanbHEHIIEro pasBUTH
MO3HABATEIBLHBIMU JICHCTBUAMU: YeTOBEYECKOr0 OOIIECTBRA;
0) 60a30BBIC MUCCIICIOBATEIIBCKUE TCHCTBUS:
MPI15. paspabamvieamv nianm peuteHus npooOieMbl C ydemom
a”naiusza umerwmuxcia  mamepuailbHvblx u HemamepuailbHblx
pecypcos;
MP16. ocywecmenamv yeieHAnpagieHHvlli NOUCK NepeHoca
cpedcme u cnocobos Oeticmeausi 8 NPOPecCUOHANbHYIO Cpedy;
8.2. OBnaseHne YHUBEPCAIbHBIMH KOMMYHUKAaTUBHBIMHU
JEUCTBUSIMU:
0) coBMeCTHAS eATEIHHOCTD:
MP35. npeorazamv Ho8ble NPOEKMbl, OYCHUBAMb UOCU C
no3UyUYU  HOBU3HLI,  OPUSUHAILHOCMU,  NPAKMUYECKOU
SHAYUMOCMU,
8.3. OBnasmeHue  yHHUBEPCAIBHBIMH  PETYJISATUBHBIMU
JNECUCTBUSIMHU:
0) CaMOKOHTPOJIB:
MP45. 0asams oyenKy HOBbLM CUMYAYUIM, BHOCUMb KOPPEKMUBLL
8 ()eﬂmeﬂbHocmb, oyernueamsv coomeemcmeue pe3yibmanos
yeniam;
OK 08 Hcnonp3oBarh cpejcTBa | MeranpeameTHbie pe3yabTaThl OCBOCHHs ydeOHOW mucummuimesl | [TPO11. OBJIaJICHUC (copmupoBaHHOCTH
busnueckoi KYJIBTYPBI Juts | OTPAKAIOT: MPEJICTABIICHUI) TpaBUIAMH 3alCH  (PU3UIECKHUX
COXpaHEHUs u YKPEIUICHUS 8.1. OsancHue . YHHBCPCATBHRIMH yACOHBIMY dbopmyn penbedHO-TOYEUHON cHCTeMbl 0003HAuUEHUN
MO3HABATEIbHBIMU JICHCTBUAMU: o
3710pOBbS B npouecce 6) 6a30BbIC HCCTIEIOBATENLCKHE JACHCTBIA: JI. bpaiings (mis  cienblx W CIAO0OBHISIINAX
NPO(ECCHOHANLHOI NeATeIbHOCTH MPI14. oOasamb OyeHmKy HOBbLIM — CUMYAYUAM, OYEHUBAMb 0byHatomHXCs);
U TOAJEPKAaHHA HEOOXOIMMOro npuoGpemenvlii Onvlm,
YPOBHSA ¢usnyeckoit | 8.3.  OmnajeHue  YHUBEPCAIBHBIMH  PETYJISATHBHBIMH
IMOATOTOBJIIEHHOCTH JIEHCTBUSIMHU:

a) caMOOpraHU3aIIHsI:

MP40. 0asams oyeHKy HOBbIM CUMYAYUIM,

MP41. pacuupsims pamku yueOH020 npeomMema Ha OCHO8e TUUHBIX
npeonoumenutl,

MP42. Oenamv oco3HaHHbLL 6bI60D,
bpamb 0MeemcmeeHHOCHb 34 peuenue,

apeymeHmupoeams  e2o,




MP43. oyenusamo npuobpemeHHbvlil ONbIM,

OK 09 ITonn30BaThCA
npodeccnoHaTBEHOM
JTOKyMEHTaIuen Ha

rocyJapCTBEHHOM M MHOCTPAHHOM
S3BIKAX.

MeranpenMeTHble pe3ysbTaThl OCBOCHHS YYEOHOH JMCIMIUIMHEI
OTpaXKaioT:

8.1. OgBnanenne YHUBEPCATHHBIMHU
MO3HaBaTeJIbHBIMU JIEUCTBUAMMU:

0) 6a30BBIC UCCIICIOBATEIILCKUE ACHCTBUS:
MP7. enademv  Hagblkamu — Y4eOHO-UCCACO08AMENbCKOU U
NPOEKMHOIL 0esimeNbHOCIU, HABbIKAMU pa3peuleHus npooiem;
MPS. cnocobHocmb u 20MoOBHOCMb K CAMOCMOAMENbHOMY NOUCKY
Memo008 peuieHUsi RPAKmuyecKux 3a0ay, NPUMEeHeHUI0 Pa3IuYHbIX
Memo008 NOHAHUA,

MP9. ogradenue sudamu OesmenrbHOCMU NO NOJIYYEHUI) HOBO2O0
3HAHUSA, €20 uHmepnpemayuy, npeodpaz08anuio U NPUMEHEHUIO 8
PA3TUUHBIX YUEOHbIX CUMYAYUAX, 6 MOM Yucie npu Cco30aHuu
VUEOHBIX U COYUATLHBIX NPOEKMOB;

MPI10. @gopmuposanue Hayunozo muna MulUIeHUs, GlA0eHUe
HAYYHOU MepMUHONI02UEl, KTOYe8biMU NOHAMUAMU U MEMOOAMU,

y4eOHBIMA

[TPy8. copMupOBaHHOCTH MPEACTABICHUA O METOIAX
MOJYyYEHUs] HAy4YHBIX ACTPOHOMUYECKHUX 3HAHMUIA;
BJIaJICHUE YMEHUSIMH CaMOCTOSITENTEHO
dbopMynupoBaTh IIellb  HCCIEAOBaHUs  (IIPOEKTA),
BBIIBUTaTh ~ TUIIOT€3bl ~ HA  OCHOBE  3HAHUSA
OCHOBOTOJIAramux (pu3ndeckux 3aKOHOMEPHOCTEH U
3aKOHOB, TMPOBEPATh UX  AKCIEPUMEHTAJIbHBIMU
CpeICTBAaMU; TUTAHUPOBATh U MPOBOJIUTH (PUINIECCKUE
JKCIIEPUMEHTHI,  ONHCHIBAaTH U AHAIM3UPOBATH
MOJIYYCHHYI0  TIPH  BBIMOJHEHUHM  OKCIEPUMEHTA
uH(pOpMaIIHIO, OTIpeeIsATh JIOCTOBEPHOCTh
HIOJIy4YEHHOTO Pe3yJIbTaTa;

IK 1.1
OpraHHU3aIOHHO-
MPOU3BOJICTBEHHBIC Pa0OThI IS
IIOATrOTOBKHN C60pKI/I U MOHTaXa
MPOMBIIIIIECHHOTO
(TEXHOJIOTUYECKOTO)
000py/IOBaHUsI.

Ocy1iecTBisITh

I[IK 1.3 TIIpou3BoauTh OILIEHKY
COCTOSIHUS IPOMBIIIJIEHHOTO
(TEXHOJIOTUYECKOTO)

000pyZI0BaHUS MOCIIE BBITOJTHEHUS

HaJIaTOYHBIX pa60T, KOHTPOJIb
TEXHHYECKOTO COCTOSTHUS
o0opynoBaHUsS TpU BBOAEC B
AKCILTyaTaIHUIo.

MertamnpeMeTHbIC PE3yNIbTaThl OCBOCHUS YYCOHOW JUCIUILIHHBI

OTPAXKAIOT:
8.1. OBnageHue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU 1CUCTBUAMU:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

MPI14. Oaséamv OyeHky HOGLIM  CUMYAYUAM,  OYEHUBAMb
npUOOpemenHblil ONbIN,

8.3. OBnaseHHe  yHHUBEPCAIBHBIMH  PETYJISATUBHBIMU
EUCTBUSAMU:

a) caMOOpraHU3aIIHsI:

MP40. oasamb oyeHKy HOBbLM CUMYAYUAM,

MP42. Oenamv 0CO3HaAHHBIL 6bIOOP, APSYMEHMUPOBAMb €20,
bpamb 0meemcmeeHHOCMb 34 peueHue,

[TPG7. chopmMrpoBaHHOCTH YMEHHUS PEIIATh PacueTHBIC
3aJa4d C SIBHO 3a/JIaHHOW (DU3WYECKOH MOJEeNbIo,
UCTIONB3YS (U3MYECKHe 3aKOHbl M MPHUHIIMIIBI, Ha
OCHOBE aHalW3a YCJOBMS  3aJauyd  BbIOMpaTh
¢u3nyeckyro  MozeNnb,  BBIACHATH  (U3HYECKHE
BEIMYUHBI U  (QOpMyJbl, HEOOXOAUMBIE IS €€
pelIeHus, INPOBOAUTL  pacyeTsl M OLIEHHUBATh
pEaIbHOCTh  MOJYYEHHOIO 3HAa4YeHHs (PU3NYECKOU
BEJIUYUHBI, pemars KaueCTBEHHbBIE 3a1a4u,
BBICTpPauBasl JOTMYECKH HEMPOTUBOPEUHMBYIO LENOYKY
pacCy)KIEHUH C OIOpOM Ha WU3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHMUS;

[1P64. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMU H
TeopusiMu (3akoH BcemupHoro Tsarorenus, [, 11 u III
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHUs MEXaHUYECKOU

OHCPIUH, 3aKOH COXpPaHCHHUA HMITYJIbCa, MTPHHIWIT
Cyneprno3snunumn CHIJI, PpUHIOUAIT PaBHOIIPAaBHOCTHU
HUHEPpHUATIBHBIX CUCTEM OTCUECTa, MOJICKYJISIPHO-

KUHETUYECKYI0 TEOPUIO CTPOCHHUS BEILECTBA, T'a30BbIC
3aKOHBI, HepBI)II\/’I 3aKOH TepMOJII/IHaMI/IKI/I; 3aKOH
COXpaHEHHUs JJIEKTPUYECKOro 3apsiaa, 3akoH Kymowna,
3akoH OMa 11 ydacTka 1enu, 3akoH Oma Jij1si OoJIHOU




3JEKTpUYEeCKO 1enu, 3akoH [[xoyns - JleHua, 3aKoH
NEKTPOMArHUTHOM MHIYKIUH, 3aKOH COXPaHEHUs
SHEPIuM, 3aKOH MPSAMOJIMHENHOrO PpaclpOCTPAHECHUS
CBETAa, 3aKOH OTPaXCHUS CBETA, 3aKOH IPEIOMIICHUS
CBETA; 3aKOH COXPAHEHHUs SHEPIUH, 3aKOH COXPAHEHUS
HMITYJIbCA, 3aKOH COXPAHEHMS JIEKTPUYECKOT0 3apsia,
3aKOH COXPaHEHUsT MacCOBOIO YMCIA, IOCTYJIAThI
bopa, 3akoH paaMOaKTHBHOIO paclnaja); YBEPEHHOE
UCIIOJIb30BAaHUE 3aKOHOB M 3aKOHOMEpPHOCTEH mpH
aHaJIn3e (PU3NYECKUX SBJICHUM U IPOLECCOB;

[IPy5. copmMupoBaHHOCTH yMEHHUH  HIPUMEHSTH
3aKOHBl KJACCUYECKOM MEXaHUKH, MOJIEKYJISIPHOMI
GU3MKM W TEePMOAMHAMUKH, DIEKTPOJUHAMHKH,
KBaHTOBOH (M3MKM [UIs aHaiM3a M OOBSCHEHHS
SIBJICHUH MHUKpOMHUpa, MAaKpOMHpa H© MeraMmupa,
pas3nuyarb YCIOBUSA (rpaHutsl, 00JacTh)
OPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh
BceoOlMi XapakTep (yHIaMEHTAIbHBIX 3aKOHOB
(3aKOH COXpaHEHMs] MEXAHWYECKOM HHEpPruH, 3aKOH
COXpaHEHHUs UMITYJIbCA, 3aKOH BCEMHPHOI'O TATOTEHUS,
NEpBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHEHUs
JIEKTPUUECKOTO 3apsijia, 3aKOH COXPAaHEHHsI YHEPTUN)
U OTPaHUYEHHOCTh MCIIOJIb30BAHMSI YaCTHBIX 3aKOHOB;
aHaJM3UpPOBaTh (PU3MUYECKHE MPOLECChl, HCMONb3Ys
OCHOBHBIE IIOJIOKEHHUs, 3aKOHbl M 3aKOHOMEPHOCTH:
OTHOCHUTEIIBHOCTD MEXaHUYECKOTO JIBUKEHUS,
(hopMyJibl KHHEMATUKH PaBHOYCKOPEHHOTO JIBUYKEHUS,
npeobpasoBanuss  lamuies  uis  CKOpPOCTH |
nepeMeleHusi, Tpu 3akoHa HploTOHa, NPUHLIHKI
OTHOCUTENBHOCTH  ['anmunes, 3aKOH  BCEMHPHOTO
TATOTEHUS, 3aKOHBl COXPaHEHUs UMIyJlIbca U
MEXaHUYeCKOM »Heprum, CBs3b pabOThl CHIBI C
W3MEHEHHEM  MEXaHMYeCKONM  DHEepruH,  YCIOBUS
paBHOBECHs  TBEpAOro  Teja; CBA3b  JaBJICHUS
HJICATBHOTO Ta3a CO CPEIHEN KMHETHYECKON 3HEepruei
TEIJIOBOTO JIBUYKEHUSI M KOHIIEHTPALMEN €ro MOJIEKYJI,




CBA3b  TEMIEpAaTypbl  BEUIECTBA CO  CpPEIHEH
KUHETHUYECKON 3HEPrUel €ro 4acTUll, CBS3b JIABJICHUS
UJCAIBHOIO Ta3a C KOHUEHTpAMEl MOJIEKYJI U €ro
TeMIlepaTypoH, ypaBHeHue Menneneesa-KianeiipoHa,
NEPBbII 3aKOH TEPMOAMNHAMHUKH, 3aKOH COXPaHEHMHS
SHEpPruy B TEIUIOBBIX IMPOLECCAX; 3aKOH COXPAHEHUS
3IEKTPUUYECKOTO 3apsna, 3aKOH Kynona,
MOTEHIMAIbHOCTh ANEKTPOCTATUYECKOTO oJs,
OPUHUUII  CYNEPHO3ULMUU  JJIEKTPUUYECKUX  IOJIEH,
3akoHa Kynona; 3akonbl OMa a1 yyacTka Lenu U JIst
3aMKHYTOM DJJIEKTPUYECKOM LienH, 3aKkoH JIkoyis-
JleH1ia, 3aKOH 3JIEKTPOMAarHUTHOW MHIYKIIMH, IPABUIIO
Jlenua, MOCTYJIAThI CHenuaIbHON TEOPUHU
OTHOCUTEIIHOCTH OlHIITEHA, ypaBHEHUE
OiiHmTetHa ans goroaddexra, MepBbId U BTOPOI
noctynarel  bopa, TpPUHLMI  HEONPEAEICHHOCTH
Ieifzenbepra, 3aKoH coXpaHEHHs 3apsijia, MacCOBOIO
yyucia W DHEPTHUM B SICPHBIX pEaKUUAX, 3aKOH
PaIrOaKTUBHOTO pacaja;




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOM JJUCHUILIAHBI

3.1 Obvem yuebHotl OucyuniuHsvl U 8UdbL Y4eOHoU pabomol

B 1.4. B hopme
Bunx yuebnol paboThl O0bem B yacax MIPaKTUYECKON
MO/ITOTOBKH
O06Bem o0pa3zoBaTeIbLHON TPOrpaMMbl YIeOHOH 243 38
JCITUTIAHBI
BT. U.:
OcHoBHoOE coepxaHue 135 0
TEOPETUIECKOE 00yUeHUE 69 0
NPaKTUYCCKUE 3aHATHS 48 0
71a00paTOPHBIC 3aHATHUS 18 0
IIpodeccnoHaILHO-OPHUEHTHPOBAHHOE COIePsKAHUE 86 38
(conep:kaHue NPUKJIATHOTO MOYJIs)
TEOPETHUECKOE 00yUueHne 28 0
MPAKTUICCKHUE 3aHITHS 16 0
71a0opaTOpHBIC 3aHATHUS 46 38
18 0

IMPOMEIKYTOUYHAA aTTCCTAlUA

[IpomexyTouHas aTrectauus ougpepenyuposanuviii 3a4em u K3aMeH




3.2 Temamuueckuii nian u cooepaicanue y4eOHOU OUCYUNTUHBL

O0Bem, akaj.

4/ B TOM
HanmenoBanme Coaep:xanue yueOHOro MaTepuaJa u (popMbl mee s Kon IIK,
pa3iesioB U TeM OpraHM3alMu AesiTeJbHOCTH 00y4aIINXCH (bopme . OK Kon ITP, JIP, MP
NPAKTHYeCKOMH
NO/ATOTOBKH,
aKaja. 4
1 2 3 5 6
Pa3nes 1. ®u3nka U MeTOAbl HAYYHOI'O NO3HAHUS 4/0
Tema 1.1. ®usuka n | Cogepkanue 4/0
MeTOoJbl HAY4YHOI' 0 ®usnka - (¢QyHIaMEHTalbHAas Hayka O IpUPOJE. 2/0 OK 01 |IIP6l, [Ipyl, IpyS5, pyl3, JIP 25
NO3HAHUS Hayunblii MeTon TMO3HAaHMS W METOAbl MCCIIEIOBAaHUS JIP26, MP11, MP 38, MP 39
(U3NIECKUX SIBICHUI.
OKCHepUMEHT H Teopus B IIpolecce TMO3HAHUS
npuposl. Habmonenne u skcriepuMeHT B (prsuke.
CnocoObl  u3MepeHuss  (U3NYECKUX  BEIUYHH
(aHanmoroBele M LUQPPOBBIE U3MEPUTENbHbIE PHOOPHI,
KOMITBIOTEPHBIE JATYNKOBBIE CUCTEMBI).
[TorpemiHocT  W3MEpEeHUH  (PUIUYECKUX  BEITUYMH
(aOcomoTHAs U OTHOCUTETIBHAS).
MopnenupoBanue (pU3NUECKUX SIBICHUH M IPOLIECCOB
(MaTepuanbHas TO4YKa, aOCOIIOTHO TBEP/IOE TENO, HieaabHas
KUJKOCTh, WJICATBHBIN ra3, TOueYHBIM 3apsn). [umoresa.
Ou3nyeckuil  3aKOH, TPaHUIBI €ro MPUMEHHMOCTH.
dusnyeckas Teopusl.
Ponb u MecTo ¢pu3uku B popMupoBaHUM COBPEMEHHON
HAay4yHOM KapTHUHBI MHpA, B IPAKTHUECKOH NEeSTEIbHOCTH
JIIOJIECH.
IIpodeccnoHaIbLHO- OPHEHTHPYIOIIIEE COTEPKAHNE 2/0
[lorpemHOCTH  HW3MEpeHHN bu3nIecKnx BEJINYHH 2/0 OK 03
(abcomoTHas U otHocutenbHas). [lorpemuocTu. TouHOCTH K 1.1
pacdetoB. OKpyIJICHHE YhCeT 10 HEOOXOJAMMOW TOYHOCTH. K 1.3
IlepeBon ennnun B cucreme CH.
Pa3nen 2 Mexanunka 34/0




Tema 2.1
Kunematrunka

Conep:kanue

12/0

Mexanuueckoe JIBUKEHHUE. OTHOCHUTENBHOCTH
MEXaHHYEeCKOro JBkeHus. Crucrema oTcyera.

[Tpstmast 1 oOpaTHas 3a1a4U MEXaHUKH.

Panuyc-BekTop MaTepuaibHOW TOYKH, €ro MPOEKIHH
Ha OCH CUCTEMBI KoopAHHAT. Tpaekropusl.

[lepememnienne,  ckopocTh  (CpedHsii  CKOpPOCTb,
MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepUaIbHOM TOYKH,
UX TPOEKIUU Ha OCH CcHCTeMbl KoopauHar. CroxxeHue
IIEPEMELICHUH U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBUKEHHME. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTH, YCKOPEHHUS
Y IIyTU MaTepUalIbHON TOYKU OT BPEMEHH U UX TPaUKu.

CBoOogHoe  majeHue.  YCKOpEHHE  CBOOOJIHOTO
nageHus. JIBrkeHue Tena, OpOIIEHHOTO TMOJ YIJIOM K
TOPU30HTY.  3aBUCHUMOCTh  KOOpPAMHAT, CKOPOCTH U
YCKOPEHHUS MaTepuaJbHOM TOYKM OT BpPEMEHH M UX
rpadukH.

KpuBonuneiinoe aBuxeHue. J[BrkeHne MmaTepuaibHON
TOYKH [0 OKPYXHOCTU. YTIJIOBas M JIMHEHHAas CKOPOCTb.
Ilepuonq u wacrota oOpamenus. lLleHTpocTpemuTenbHOE
(HOpMalibHOE), KacaTellbHOE€ (TaHT€HLMAJIbHOE) U IOJIHOE
YCKOPEHHE MaTepUaIbHON TOUKH.

4/0

OK 01,
OK 02,
OK 03,
OK 06,

I1P61, ITP62, ITP63, I1P64, ITP6S,
[1P69, I1Pyl, I1Py2, Ilpy3, Ilpy4,
[1PyS, TIPyl1, JIP25, MP4, MP6,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12

IIpodeccHoHAILHO- OPHEHTHPYIOIIIEE COTEPKAHUE

2/0

[Tpoekuu BEKTOPHBIX BEIMUYUH. MI3MepuTenbHble TpudopsI,
ONpeNeNIAIe JUIMHY, JIUaMeTp H3JeJInUd, CKOpOCTb
BpamieHus. lleHa neneHus mpubopa, npenen U3MEpeHus,
TOYHOCTh  U3MepeHHi. TexHuueckne yCTpOMCTBA U
TEXHOJIOTUYECKHE  IPOLECCHl:  CIHUJOMETP, HM3YUEHHE
napamMeTpoB padoThl LEHTPUDYTH TpPU HPUTOTOBICHUU
CTPOUTEJIBHBIX PACTBOPOB., CKOPOCTHBIE JTU(THI.

2/0

OK 01,
OK 02,
OK 03,
OK 06
K 1.1
K 1.3

I1P61, TIPG2, ITP63, I1P64, IIPGS
I1P6Y, IIPyl, IIPy2, Ilpy3, Ilpy4
ITPyS, ITPy11, ITPy13, JIP25, MP4
MP6, JIP32, MP21, MP23, MP46
JIP14, JIP13, JIP12

B ToM 4nciie NpaKTHYECKHUX M J1A00PATOPHbIX 3aAHATHI

6/0

IIpakTnueckoe 3ansatue Nel
Pemenue 3an1a4 no kuHeMaTuke. Y paBHEHUS JBUKCHUS

2/0

OK 01,
OK 02,
OK 03,
OK 09,

[TPy5, Ilpy9, I1Pyl13, TIP62,ITP66
I1P67, JIP1, MPI1, MP3, MPI15
MP12, MP13, MP17, MP19, MP 20
MP45, MP42, MP 43, MP§, MP10




OK 06

[Ipaktuueckoe 3ansitue Ne2 2/0 OK 01, | [TPy5, IIpy9, I1P62, I1P66, I1PG7
Pemenue 3agad Ha mapamMeTphl BpaliaTeIbHOTO IBUAKEHUS OK 02, | MP1, MP3, MP8, MP15, MPI12
OK 03, | MP13, MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP§, MP10
IIpodeccuonanbHO- OpHEHTHPYIOLIEE COleP:KaAHHe 2/0
JlabopaTopHoe 3ansatue Nel 2/0 OK 01, | ITP62, ITP66, I1P6S, I1Pyl, I1Pyl3
«OmnpeneneHue MIOTHOCTH BEUIECTBA» OK 02, | [TPy3, IIPyS, Ilpy7, 11Py8, I1Pyl10
OK 05, | [IPyl2, TIIP610, IIpy2, IIPyl2
OK 06, | I1P610, MP3, MP5, MP15, MP23
OK 07, | JIP26,, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP44, MP47, MP48
OK 09, | MP54, MP55, MP 56, MP 43, JIP34
K 1.1 | JIP32,
K 1.3
Tema 2.2 Inunamuka | Cogepxkanue 4/0
[TepBorit 3akoH Hprorona. MHepruanbHbIe CHCTEMBI 2/0 OK 01, | IIPo1, ITP62, ITP03, I1P64, 11POS,
oTcuera. ITpuHIMn OTHOCHUTEIILHOCTH lanunes. OK 02, |I1PG9, ITPy1, ITPy2, Ilpy3, Ilpy4,
Heunepumaneuble  cuctembl  oTcyeTa  (ompenesieHue, OK 03, |IIPyS5, ITPyl1, JIP25, MP4, MPe6,
npumMepbl). Macca Ttena. Cuna. [lpuHOMD cynepno3uiuu OK 06 |JIP32, MP21, MP23, MP46, JIP14,

cwi. Bropo# 3akoH HploTOHa 11 MarepuanbHOM TOYKH.
Tperuit 3axkoH HproTOHa a1 MaTepuanbHBIX TOYEK. 3aKOH
BCCMHUPHOTO TATOTCHUS. DKBHUBaJEHTHOCTD
IPaBUTAllMOHHOM M HWHEPTHOM Maccel. Cuila TSKECTH.
3aBUCUMOCTh YCKOPEHHSI CBOOOJIHOTO MAaJI€HUSI OT BBICOTHI
Ha/J TIOBEPXHOCTHIO IUTAHETBI U OT Treorpaduveckoit
IOHUPOTHI. JIBI/I)KGHI/IC HEOECHBIX TE€I M HX CITYTHHUKOB.
3akonbl Kemuepa. IlepBas kocMumyeckas ckopoctb. Cuna
ynpyroctu. 3akoH ['yka. Bec Ttena. Bec Tena, numxymerocs
¢ yckopenueM. Cuna tpenus. Cyxoe tpeHnue. Cuna TpeHus
CKOJIbJKEHUS U cuia TpeHus nokos. Koadduument tpenus.
Cuuta cOnpoTHBIICHHS TIPH /IBU)KEHUH TeJa B )KUAKOCTH HITU
rase, €e 3aBUCUMOCTb OT CKOpPOCTH OTHOCHTEIBHOTO
nswxkenust. Jlasnenue. I'mapocratnyeckoe nasinenue. Cuna

JIP13, JIP12




Apxumena.

Jedopmanus moaIO0HOB, HArpy3Ka Ha MOABECHI IPH
TPAHCTIIOPTUPOBKE CTPOMUTEIIBHBIX MaTepuajoB. YUET
MCXaHHUYCCKUX CUI B KOHCprKL[I/II/I HpOMBIH_IHeHHOFO
000pYyIOBaHUS MTPHU IKCILTyaTallMK U PEMOHTE.

B ToM yHc/Ie MPAKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 2/0
[IpakTuueckoe 3anstue Ne3 2/0 OK 01, | [TPy5, Ilpy9, ITP62,ITP66, IIPG7,
Pemenne 3amau mo teme «Buawsl cun B MexaHuke. Cuia OK 02, | MP1, MP3, MP15, MP12, MP13,
TPEHHUS NTOKOSA, CKOJIbKEHUS, KAUEHU S, BPALLICHUSD) OK 03, | MP17, MPI19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

Tema 2.3 3aKoHbI Conep:kanue 12/2

COXpaHEHUs B WMIyiabe MaTepuaabHONM TOYKH, CUCTEMBI MATEPUATbHBIX 2/0 OK 01, | IIP61, ITIP62, ITPG3, ITP64, T1PGS,

MEXaHHUKE Touek. ILIeHTp Macc CHCTEMBI MaTE€PUAIbHBIX TOYEK. OK 02, | IIPGS, I1PGY, I1Pyl, IIPy2, IIpy3,
Teopema o nBWXKEHMHM LeHTpa Macc. Mmmynbc cuibl H OK 03, | [Ipy4, IIPyS5, ITPyl1, JIP25, MP4,
W3MEHEHUE UMITYJIbCA TEJIA. OK 06, | MP6, MP 10, MP9, JIP32, MP21,

3aKOH COXpaHEHUsl UMIyJbca. PeakTUBHOE JIBU)KEHHUE. OK 07 | MP23, MP46, JIP14, JIP13, JIP12

MomeHT nMmItynbca MaTepuanbHoN ToUKHU. [Ipeacrasnenue o
COXpPAaHEHUU MOMEHTa HUMIIYJIbCA B LICHTPAIBHBIX IIOJIAX.
PabGora cunpl Ha MajoM M Ha KOHEYHOM IE€pPEMELECHUH.
I'paduueckoe mnpexacraBieHue paboOThl CHIIbL. MOIIHOCTh
cunbl. KuHernueckass »dSHeprusi MaTepUAIBHOM  TOYKH.
Teopema 00  M3MEHEHHUM  KHUHETHMYECKOW  SHEPrHH
MaTepUATbHOMN TOYKHU. [ToreHumanbHbIE 51
HENoTeHIuanbHble  cuibl.  lloTeHuumanbHas  dHeprus.
[loTrenumaneHas dHEpruss  ymnpyro AeGpopMUPOBAHHOMN
npyxuHbl. [loTeHnManbHas >HEPrus Tena B OJHOPOJHOM
rpaBUTalMOHHOM Tmoje. [loTeHnManbHas 3HEprus Tena B
IPaBUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTPU M BHE
mapa). Bropas  kocMmuueckas ~ CKOpocTh.  Tperbs
KOCMHMYECKasi CKOpocTh. CBsi3b pabOThl HEMOTEHLUAIbHBIX




CHJI C U3MEHCHHEM MEXaHHYECKOW SHEPTHH CHUCTEMBI TEJl.
3aKOH COXpPAaHEHUs MEXAaHUYECKOW BSHepruu. YIpyrue u
HEYIPYTUE CTOJIKHOBEHHUS.

Bunbl mpocThIX MEXaHW3MOB, MPUHIUI UX JIEHCTBUS.
Pacuér KIIJ[ mpocthix MexaHHW3MOB (OJIOKOB, pbIYarom),
HCTOJIb3YEMBIX NPH CTPOUTEIBHBIX PabOTax.

B ToM 4HcJ/Ie MPAKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 10/2
[Ipaktuueckoe 3anstue Ned 2/0 OK 01, [1PyS, Ilpy9, 11P62,I1PG6,
3aKOHBI COXpPaHEHUS B MEXaHUKE U UX TPUMEHEHUE. OK 02, I1P67, MP1, MP3, MP15, MP12,
OK 03, MP13, MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MP§, MP10
[TpakTuueckoe 3anstue Ne5 2/0 OK 01, | [TPy5, IIpy9, I[1P62,ITP66, T1PG7,
Pemenne 3amau Ha dopmynsl paboTel cuin. Pabora u OK 02, | MP1, MP3, MP15, MP12, MP13,
MOIIHOCTb. DHEPTHs, €€ BUJIbl. 3aKOH COXPAaHEHUS SHEPTHUHU OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
JIaboparopHoe 3aHsTHe No3 4/0 OK 01, | IIP62, ITP66, TIPGS, IIPy3, Ilpy7
«M3ydenue nepopmanuu pacTsLKEHUS OK 02, | IIPy8, IIPyl0, ITPyl12, IIP610
OK 05, | [Ipy2, ITPy12, 1TP610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
IIpodeccnonanbHO- OpHEHTHPYIOLIEE COAEP/KAHNE 212
JlaboparopHoe 3aHsTHE No2 212 OK 01, | [1P62, TIPG6, TIP68, I1Py3, Ilpy7
«Omnpenenenue ko PuIeHTa )KECTKOCTH YIPYTOTO Teliay OK 02, | ITPy8, IIPyl0, IIPyl2, TIIP610
OK 05, | Ipy2, ITPy12, I1TP610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
K 1.1
K 1.3
Tema 2.4 Cratuka u | Conep:xkanue 6/0

THAPOCTATHKA




AOCOJNIIOTHO  TBEpJIOE  TEJIO. [ToctymarensHoe U 2/0 OK 01, |IIPo61, ITP62, ITPG3, I1P64, 11POS,
BpalaTEeIIbHOE ABUKEHUE TBEPAOro Teia. MOMEHT CHIIbI OK 02, | I1PGY, ITPyl, IIPy2, Ilpy3, Ilpy4,
OTHOCUTENBHO ocH BpaiieHus. [lnedo cuibl. CiioxeHue cui, OK 03, | IIPy5, IIPyl1, JIP25, MP4, MP6,
MPUJIOKEHHBIX K TBepAaomy Tteny. LleHTp Tsbxkectu Tena. OK 06, | JIP32, MP21, MP23, MP46, JIP14,
VcinoBusi  paBHOBECHST TBEpAOro  Tena. Y CTOMYMBOE, OK 07 | JIP13,JIP12
HEYCTON4YMBOE, 0€3pa3TuIHOE paBHOBECHE.
IIpodeccuoHaIbHO- OpHEHTHPYIOLIIEE CO/lep:KaAHHe 2/0
JlaBnenue KuakocTed ®W  Ta3oB. [ mapocTtatmyueckoe 2/0 OK 01, |IIPo61, ITP62, ITPG3, I1P64, 11POS,
nasnenue. Equnauiel n3Mmepenus: nasneHus. [Ipubopsr mmst OK 02, | [1PG9, ITPyl, IIPy2, Ilpy3, Ilpy4,
W3MEpEHHs  JaBlIeHUA.  YpaBHeHue  bepHymum s OK 03, | [IPy5, IIPyll, IIPyl3, JIP2S,
HACAIbHOM JKMIKOCTH KaK KakK CIIEACTBHE 3aKOHa OK 06 | MP4, MP6, JIP32, MP21, MP23,
COXpAHEHUS MEXaHUYECKOU SHEPTUH. IIK 1.1 | MP4e6, JIP14, JIP13, JIP12
K 1.3
B ToM 4uciie npakTHYeCKUX U JIA00PATOPHBIX 3aHATHI 2/0
[Ipaktuueckoe 3anstue Ne6 Pemienue 3anau Ha Temy 2/0 OK 01, | [IPy5, IIpy9, [1PG2,ITP66, I1PG7,
«PaBHOBecHe aOCOIFOTHO TBEPJIBIX TEI» OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
Pa3nes 3 Moaekyasipaasi pu3nKa 1 TepMOIHMHAMHUKA 42/10
Tema 3.1 OcHoBBI Copep:xxanue 8/2
MOJIEKYJISIPHO- OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOU 4/0 OK 01, | IIP61, ITP62, ITP63, I1P64,
KHHETHYeCKOo teopun (MKT), ux ombeiTHOe oOocHOBaHue. uddysus. OK 02, | [1PGS, ITP66, I1P6Y, I1Pyl, I1Py2,
TEOPUH bpoyHoBckoe  nBHKeHHME.  XapakTep — IBWKECHHUS U OK 03, | IIpy3, IIpy4, IIPyS5, IIPyll,
B3aWMOJICVCTBUSI YaCTHI[ BeHIeCTBA. MOJEIn CTPOCHHS OK 06 | ITPyl13, JIP25, MP4, MP6, MP13,

ra3oB, JKUJIKOCTeH M TBEPABIX TeNl U OOBSCHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3THX Mojeneid. Macca u pa3mepsl
monekyn (atomoB). KomumuectBo BemectBa. [locrostHHAs
ABorajpo.

TemoBoe paBHOBecHe. Temmeparypa U CHOCOOBI ee
n3mepenus. [lkana remneparyp Lenscus.

Mopnens  uzaeanbHOro ra3a B MOJIEKYJISIPHO-
KMHETUYECKOM  TEOpUHU:  4YacTUIbl  ra3a  JBHXKYTCA
Xa0TUYECKU U HE B3aUMOAECUCTBYIOT APYT C IPYTOM.

I'azoBEIE 3aKOHEL. YpaBHeHue Meunneneena-
Kianeiipona. AbconoTHas TeMIlepaTypa (mkana

MP17, MPI8, MPI19, MP20,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12




temmniepatyp KenbBuna). 3akon JlameroHa. M3omporiecch B
UJICaTbHOM Ta3e C IMOCTOSHHBIM KOJIMYECTBOM BEIIIECTBA.
I'padmueckoe mnpencTaBieHuE H3OMPOLECCOB: H30TEpMa,
n30Xxopa, u3odapa.

CBs3b MEXAYy JaBJICHUEM M CPEAHEH KUHETUYECKOM
SHEPTHUEH MOCTYNaTeIbHOrO TEIUIOBOTO JBUXKEHHUS MOJEKYII
UJealbHOTO ra3a (OCHOBHOE YypaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKON TEOPUU UICATILHOTO ra3a).

CBs3b a0COJIIOTHOM TeMnepaTypbl
TEPMOJMHAMUYECKON CHCTEMBI CO CPEIHEH KHMHETHUYECKOU
SHEpPrue MOCTYNAaTEeIbHOIO TEIUIOBOIO JBW)KEHHUS €€
YaCTHII.

[IpuHUMIIBI TPUTOTOBIICHUSI CTPOUTENBHBIX CMECEN Ha
OCHOBE TEOPUU CTPOCHUS BEIIECTBA.

B ToM 4nciie npaKTHYeCKHX U JIA00PATOPHBIX 3aHSITHI 412
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COIePKAHUE 412
[IpakTuueckoe 3anstue Ne7 2/0 OK 01, | [TPy5, IIpy9, [1Py13, TTP62,ITP66,
Pemenue 3amau mo Teme «OcHoBel MKT. VpaBHenue OK 02, |IIP67,JIP1, MP1, MP3, MP15,
COCTOSIHHUS HJI€aIbHOIO Ta3a OK 03, | MP12, MP13, MP17, MP19, MP
OK 09, | 20, MP45, MP42, MP 43, MPS,
OK 06 | MP10
K 1.1
K 1.3
JlabopaTtopHoe 3anstue Nod 2/2 OK 01, | ITP62, ITPG6, ITP68, I1Pyl, [TPy13,
«IIpoBepka razoBbIX 3aKOHOB) OK 02, | ITPy3, ITPyS5, IIpy7, ITPy8, ITPy10,
OK 05, | [TPyl2, IIP610, IIpy2, ITPy12,
OK 06, | [1P610, MP3, MP5, MP15, MP23,
OK 07, | JIP26,, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP44,
OK 09, | MP47, MP48, MP54, MP55, MP
MK 1.1 | 56, MP 43, JIP34, JIP32,
K 1.3
Tema 3.2 OcHOBBI Coaep:xanue 18/0




TEPMOAUHAMHUKH.
TenaoBbie
MAIINHBI.

Tepmomunamuueckass  (TJ[)  cucrema.  3amanue
BHCIIHHUX yCJIOBHfI JJIA TepMOHHHaMquCKOﬁ CHUCTCMBI.
BuemHne w  BHyTpeHHHe —mapamerpbl.  [lapamerpsr
TEPMOAMHAMHYECKON CHCTEMBl KakK CpeIHHUE 3HAYCHUS

BCJIMYHMH, OIMMCBhIBAIOIIIHX €c COCTOsIHHEC Ha
MHUKPOCKOIINYCCKOM YPOBHC.
Hy.]'ICBOG Havdalio TEPMOANHAMUKHU.

CamorpousBosibHasi — pelakcalys  TEPMOAMHAMHYECKOU
CUCTEMBI K TEINIOBOMY PABHOBECHUIO.

Mopnenp uaeanbHOro raza B TEpMOJAMHAMUKE - CUCTEMA
ypaBHeHul: ypaBHeHue MenneneeBa-Knaneiipona wu
BBIDA)KEHME  JUI1  BHYTPEHHEH  DHEpPruUU. Y CIIOBHS
IIPUMEHMMOCTH 3TOW MOJEIN: HHM3Kasg KOHLIEHTpaLus
4yacTHll, BBICOKME  TeMIeparypbl. Bblpaxkenue s
BHYTPEHHE!N 3HEPTUH OJJHOATOMHOI'O MI€aIbHOTO rasa.

KBa3ucrtarnueckre U HECTaTUUECKHUE MPOLIECCHI.

DeMeHTapHas paboTta B TEPMOJMHAMHUKE.
Beruncnenne pabotel mo rTpaduky mpomecca Ha pV-
JarpaMMme.

Temonepenauya kKak crnocod M3MEHEHUs BHYTpPEHHEH
SHEPIUH TEPMOAMHAMHUYECKOM CHCTEMBbI 0€3 COBEpILEHUS
paboTel. KoHBeK11MsI, TETIONPOBOIHOCTb, U3JTyUYEHUE.

KonnuectBo Temnotel. TemnoeMkocTs Tena. Y ienbHast
Y MOJISIpHASI TEIJIOEMKOCTH BEIIECTBA. Y paBHEeHHE Maliepa.
VYaenpHas TemioTa cropaHus TOIUIMBa. Pacder xosmyecTBa
TEIIoThl mpu Teruionepenave. [lonstue o0 agmabatHOM
mporecce.

IlepBbIii  3aKOH  TEPMOAMHAMHMKU.  BHyTpeHH:A
sHeprusi. KonmyecTBo TemioTel U paboTa Kak Mepbl
U3MEHEHUS BHYTPEHHEH DJHEpPruu TEPMOAMHAMUYECKOU
CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMUKHM MJI1 PaBHOBECHBIX
MPOLIECCOB: Yepe3 3aJaHHOE PAaBHOBECHOE COCTOSHHE
TEPMOJUHAMHYECKON CHCTEMBl NPOXOAUT €IUHCTBEHHAs
agnabara. AGCOIOTHAs TEMIIepaTypa.

Bropoli 3ak0H TepMOIMHAMHUKH JJIl HEPAaBHOBECHBIX

4/0

[1PG1, I1P62, ITPG3, I1P64,

I1P65, I1P66, IIPGY, ITPyl, I1Py2
[Ipy3, [Ipy4, I1PyS, I1Pyl11, I1Py13
JIP25, MP4, MP6, MP13, MP17
MP18, MP19, MP20, JIP32, MP21
MP23, MP46, JIP14, JIP13, JIP12




MIPOLIECCOB: HEBO3MOXKHO TNepelaTh TEIUIOTy OT Oolee
XOJIOMHOTO Tella K Oojee HarperoMy Oe3 KOMIICHCAIUU
(Knay3uyc). HeoOpatumMocTh NpUPOIHBIX MPOIIECCOB.
[TpuHMne! AeicTBrs TemnoBbiX MamuH. KIT/I.
MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.
DKOJIOTUYECKUE aCIMEKThl HMCHOJIb30BaHUS TEIJIOBBIX
nsurareseil. TernoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbl.

IIpodeccuoHaIbLHO- OPUEHTHPYIOLIIEE COEPKAHNE 6/0
TexHU4ecKue yCTpONCTBA M TEXHOJIOTHYECKUE IPOIECCHI: 6/0 OK 01, | IIP61, ITP62, ITP63, T1P64,
XOJOAUIbHUK, KOHJIMITUOHED, JIHU3EIbHBIN u OK 02, | I1PGS, I1P66, IIPGY, ITPyl, I1Py2
KapOIOpaTOpHBIN ABUTATENM, HapoBasi TypOUHA, MOJIyYEHHE OK 03, | [Ipy3, [Ipy4, I1Py5, ITIPy11, I1Py13
CBEPXHM3KMX  TeMmIleparyp, yTwiIH3auus  '"TerioBbIX" OK 06 | JIP25, MP4, MP6, MP13, MP17
OTXOJIOB C MCIIOJb30BAHUEM TEILUIOBOIO HACOCA, YTHIIU3ALHS IIK 1.1 | MP18, MP19, MP20, JIP32, MP21
OMOOPTaHMYECKOTO TOIUIMBA JISl BHIPAOOTKHU "TEIIOBOM" M IIK 1.3 | MP23, MP46, JIP14, JIP13, JIP12
3JICKTPOIHEPTHUH.
KommpeccopHble, XOJOIWIBHBIE YCTAHOBKH, YCTaHOBKH
CUCTEM KOHIUIIMOHUPOBAHUS BO3/yXa, TEIUIOBBIE HACOCHI.
Bust CHUCTEM TEIUIONIOTPEOICHHS; YCTaHOBKH,
MOTPEOIAIOMNE TEIJI0, MOTPEOUTEHCKUE TETUIOBBIE CETH,
MyHKTBl 00OTpeBa, WHBIE BO3BEACHHS IMOJA0OHOTO poja
HCIIOIL30BaHUA.
TennoBble NTPOLECCHI, HUCIIOJIb3YEMBIE IIPU IIPUTOTOBICHUU
pactBOopoB u cmeceil. Temno- W Biaro3amura 3JaHUA U
coopyxxeHuil. [IpuMeHeHne NMHEBMAaTUYECKUX HHCTPYMEHTOB
HpI/I BBIIIOJITHCHU A CTpOI/ITeHBHBIX pa60T.
B ToM 4nciie npaKTHYECKUX U JIA00PATOPHBIX 3aHSTHIA 8/0
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJIePKAHUE 8/0
[TpakTrueckoe 3ansTue Ne 2/0 OK 01, [|I1PO1; ITP64; ITPG7; ITPGS
JlaBneHue )XUAKOCTEHN U TBepIbIX Tel. 3akoH [lackans. OK 02, |IIPy3; [1Py4; ITPy9; I1Py10;
OK 03, |MP8, MP9, MP10, MP21, MP17
OK 09, | MP13
OK 06 |JIP 26, JIP 14, JIP 23, JIP 13
IIK 1.1

I[IK' 1.3




[Tpaktrueckoe 3aHsTHE Ne9 AOGCONMIOTHBIE 1 OTHOCUTEIBLHBIE 2/0 OK 01, [1PO1; ITPO4; ITP67; ITPGS,;
nedopMaIuu TBEPIBIX TEI OK 02, [1Py3; [1Py4; I1Py9; ITPy10;
OK 03, MP8,MP9,MP10,MP21,MP17,
OK 09, MP13; JIP 26,JIP 14,JIP 23,JIP
OK 06 13
K 1.1
K 1.3
[TpakTuaeckoe 3anstue Ne 10. 2/0 OK 01, | [TPy5, Ilpy9, I1Pyl3, I1P62,ITPG6
Pemienne 3amad mno Tteme «OCHOBBI TEPMOJAMHAMMKH. OK 02, |IIP67, JIP1, MPI, MP3, MPI15
[Ipumenenne  mepBOro  Havajga  TEPMOJAMHAMUKUA K OK 03, | MP12, MP13, MP17, MP19, MP 20
H30IPOIIECCaM» OK 09, | MP45, MP42, MP 43, MP§, MP10
OK 06
K 1.1
K 1.3
[IpakTrueckoe 3ansTrue Ne 11 2/0 OK 01, | [IPy5, Ilpy9, I1Pyl13, I1P62,ITPG6
Pemenue 3anau o teme «KIIT/ TemnoBbIx ABUTaTEICH» OK 02, |IIP67, JIP1, MPI1, MP3, MPI15
OK 03, | MP12, MP13, MP17, MP19, MP 20
OK 09, | MP45, MP42, MP 43, MP8, MP10
OK 06
K 1.1
K 1.3
Tema 3.3 Conep:xanue 16/8
ArperarHbie [TapooOpa3oBanue U KoHAeHcalus. VMcmapenue u KureHue. 2/0 OK 01, | ITP61, ITP62, ITP63, ITP64,
COCTOSTHMS VY nenpHas TEII0Ta MapooOpa3oBaHUsI. OK 02, | I1PGS, ITP66, I1PGY, ITPyl, I1Py2,
BelecTa. @asoBble Hacpiiennsle u HeHachllleHHbIE napbl. KauecTBeHHas OK 03, | I[Ipy3, IIpy4, I1PyS, I1Pyl1,
nepexoanbl 3aBUCUMOCTbD IUIOTHOCTH U JABJIEHUS HACBIIIEHHOTO Mapa OT OK 06 | ITPyl13, JIP25, MP4, MP6, MP13,

TEeMIIEPaTyphl, UX HE3aBHCUMOCTh OT 00beMa HACHIIIEHHOTO
rnapa. 3aBUCUMOCTb TE€MIIEpaTypbl KUIIEHUS OT JIaBJICHUS B
YKUJIKOCTH.

BraxuocTh Bo3myxa. AOCOMIOTHAS W OTHOCUTEIbHAsS
BJI&KHOCTb.

Teepnoe teno. Kpucraminueckue n amopgHble Tena.

AHM3OTpOIIMS  CBOWCTB  KpucTtayisoB. I[lmaBienue wu
KpUCTaJUTU3aITHS. VYnaenpHas ~ Temsiota  TUTABJICHUS.
Cybnumarusi.

Hedopmaruu TBepmoro tena. PacTsokeHue m cxatme.

MP17, MP18, MP19, MP20,
JIP32, MP21, MP23, MP46, JIP14,
JIP13, JIP12




Cnur. Moayns FOnra. Ilpenen ynpyrux aedopmariuii.

TennoBoe pacmMpeHue XUIAKOCTEH M TBEPHABIX TEl,
o0beMHOE ¥ JIMHEHHOE pacuMpeHue. AHrapMOHU3M
TEIUIOBBIX KOJEOAaHMH 4YacTUIl BELIECTBA KakK MpUYMHA
TEIJIOBOTO PAaCUIMpPEHUs Tel (Ha KaueCTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEPrun B (ha30BBIX MEPEXOAX.

YpaBHEeHUE TEIIOBOTO OanaHca.

[ToBepxHOCTHOE HaTsDKEHUE. Koadduument
IIOBEPXHOCTHOI'O  HaTshkeHusA. KamwuisipHele — sBJICHUS.
JlaBlieHME 1O MCKPUBJIECHHOM IOBEPXHOCTHIO >KUIAKOCTH.
®dopwmyiia Jlamiaca.

IIpodeccnonaibHO- OpUEHTHPYIOLIEE COIEPKAHMNE 4/0

Buast xuakocteit. Cuibl, JOEHCTBYIOIUME HA KUIKOCTb. 4/0 OK 01, | IIPo61, ITP62, ITPG3, 11P64,

dusuyeckue cBOWCTBa xuakocteil. Ilpupoma TtemioBoro OK 02, | I1PGS, ITP66, I1PGY, ITPyl, I1Py2,

u3nydyeHus. Temmomnepenada mnpu CBOOOIHOM JBMKCHUHU OK 03, | Ipy3, Ilpy4, IIPy5, IIPyll,

Jkuakoctu. Termionepegaya TPU KATNEHUM KUJIKOCTA W OK 06 | IIPyl13, JIP25, MP4, MP6, MP13,

KoHneHcanuu. [lapameTpsl BiaxkHoro Boznayxa. CBoiicTBa IIK1.1 | MP17, MP18, MP19, MP20,

BOJIbI M BOJIIHOTO Tapa. IIK 1.3 | JIP32, MP21, MP23, MP46, JIP14,

ArperaTHble COCTOSIHMSL PACXOJHBIX MAaTE€pUAIOB IIPU JIP13, JIP12

paboTe MPOMBIIUIEHHOTO O00OPYIOBAaHUS, YCIOBHS s

MO/IEPKAHUSI ONITUMAIIEHOTO TEMIIEPATYPHOTO PEKUMA TIPH

SKCIUTyaTallid U PEMOHTE 000pYyAOBaHUSA. YUET YIPyrux

nedopmaluii Ipu TEIUIOBBIX MPOIEccaxX, MPOUCXOISAIINX B

CTPOUTEIBHBIX KOHCTPYKLHUSIX.

B ToM 4unciIe MPAKTHYECKUX U JA00PATOPHBIX 3aHATHIT 10/8

Jlaboparophoe 3aHsTue Ne9 2/0 OK 01, | I1P62, ITPG6, ITP68, TTPy3,

«Habmoenne pocta KpUCTAIIOB U3 PacTBOPa OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 05, | ITIP610, TlIpy2, IIPyl2, TIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,

JIP34, JIP32,
IIpodeccnoHaIbLHO- OPHEHTHPYIOIIIEE COTEPKAHNE 8/8




JlabopaTtopHoe 3ansatue No5 212 OK 01, | ITP62, ITPG6, ITP68, TTPy3,
«Omnpenenenne KodPHUIHMEHTa MOBEPXHOCTHOW IUIOTHOCTU OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
YKUJIKOCTH METOJIOM OTPbIBA KaIleJb) OK 05, | IIP610, TIlIpy2, IIPyl2, IIP610,
OK 06, | MP3, MP5, MP15, MP28, MP31,
OK 07, | MP32, MP33, MP34, MP37,
OK 04 | MP54, MP55, MP 56, MP 43,
OK 09, | JIP34, JIP32,
K 1.1
K 1.3
JlaboparopHoe 3aHsTHE Nob 2/2 OK 01, | I1P62, ITPG6, ITPGS, I1Py3, Ilpy7,
«OrmpeneneHue BIAKHOCTU BO3IyXa M  arMochepHOro OK 02, | [TPy8, IIPyl0, ITPyl2, IIPGI0,
JTaBJICHHUS OK 05, | [Ipy2, [TPyl12, [TP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
K 1.1 | JIP32,
K 1.3
JlabopaTtopHoe 3anstue No7 2/2 OK 01, | [1P62, ITP66, ITP68, I1Py3,
«Ornpenenenune yAeabHON TEMJIOEMKOCTH BEIIECTBAY OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 05, | I1P610, TIpy2, IIPyl2, IIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
K 1.1 | JIP34, JIP32,
IIK 1.3
JlaboparopHuoe 3aHsaTHEe No® 2/2 OK 01, | ITP62, ITPG6, ITPGS, ITPy3,
«OrnpeneneHue MOAYs YIPYrocT! PE3UHBD» OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 05, | I1P610, TlIpy2, IIPyl2, IIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
K 1.1 | JIP34, JIP32,
IIK 1.3
Pa3znen 4 DiieKTpoAHHAMHKA 64/20
Tema 4.1 Coaep:xanue 8/4
DJIeKTPOCTATUKA DneKTpu3aIus Teia U €€ TMPOSBICHUS. DICKTPUICCKUIN 2/0 OK 01, | IIP61, ITPG2, ITPG3, I1P64,




3apsa. JIBa Buma snekTpuyeckux 3apsaaoB. [IpoBogHuKH,
JTUAJICKTPUKA U TOJYNPOBOJAHHMKU.  DJIEMEHTAPHBII
AIEKTPUICCKUN 3aps. 3aKOH COXPAHEHHUsS AJICKTPHUUECKOTO
3apsja.

B3aumoneiictBue 3apsanoB. Toueunsie 3apsiabl. 3aKOH
Kynona.

DJIEKTPUYECKOE T1OJIE. Ero IECUCTBHE Ha
AIEKTPUUECKUE 3apsJIbl.

OK 02,
OK 03,
OK 06,
OK 07

I1P65, I1P66, I1P68, I1PGY, I1Pyl,
I1Py2, IIpy3, IIpy4, I1PyS5, [1Py10,
ITPy11, ITPy13, JIP25, MP4, MP6,
MP13, MP17, MPI18, MPI19,
MP20, JIPS, JIP6, JIP32, MP21,
MP23,  MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31




HampsoxkeHHOCTR  AnekTpudeckoro moiis.  [IpoOHbIi
3apsad. JIMHUM HAOpPSDKEHHOCTH  3JIEKTPUYECKOro  MOJIS.
OnHOpOAHOE IEKTPUYECKOE TIOJIE.

[ToTreHuManbHOCTH AIIEKTPOCTATUYECKOTO OIS
Pasnocte mnoteHunanoB u HanpspkeHue. lloreHumanbHas
SHEprus 3apsja B aJeKTpocTtarudyeckoM noje. ITorenunan
3JEKTPOCTATUUECKOro Mojs. CBsA3b HANPSHKEHHOCTH TOJISI U
Pa3HOCTH MOTEHIMAJIOB JJIs AJIEKTPOCTATUYECKOTO IOJIs
(kKaK OTHOPOAHOIO, TAK M HEOJAHOPOHOTO).

[TpuHIMI CynepHO3ULIUH IJIEKTPUUECKUX MOJIEH.

Ilone Toueunoro 3apsga. Ilome  paBHOMEPHO
3apsikeHHON cdeprl. [loe paBHOMEpPHO 3apsKEHHOTO I10
oobemy  mapa. Ilome  paBHOMEpHO  3apsHKEHHOM
0ecKOHEeuHO! TUIOCKOCTH. KapTHHBI TMHUI HANPSDKEHHOCTH
3TUX MOJIEH U SKBUINOTEHUUAJIBHBIX IOBEPXHOCTEH.

[IpoBOAHMKHU B 3JIEKTPOCTATUYECKOM II0JIE. Y CIIOBHE
paBHOBECHS 3apsI0B.

JydnekTpukn B 3JIEKTPOCTaTUYECKOM noJe.
JlsnexTpudeckasi IpOHULIAEMOCTD BELECTBA.

Konpmencarop.  DIEKTPOEMKOCTh  KOHZEHCATOPA.
DNEKTPOEMKOCTb IIIOCKOTO KOHICHCATOPA.
[MapannensHoe COCIMHEHHE KOHJIEHCATOPOB.

IlocnenoBarenbHOE COEINHEHUE KOHIEHCATOPOB.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.

JIBukeHME 3apsyKEHHOW 4YacTHLBI B OJHOPOJHOM
JIEKTPUUECKOM MOJIE.




IIpodeccrnonanbHO- OPHEHTHPYIONIIEE COIEPKAHUE

2/0

DIEKTPOCTATUUYECKUE SIBJICHUS, WX Y4YET U MPUMEHEHHE B 2/0 OK 01, | IIP61, ITPG2, ITPG3, ITP04,
OBITY n TEXHUKE. MeToab1 MPEAOTBPALCHUS OK 02, | ITP6S5, ITP66, IIPGS, ITPGY, ITPyl,
JJIEKTPOCTATHYECKUX BO3TOPAHUM. OK 03, | [1Py2, Ilpy3, IIpy4, I1Py5, I1Py10,
DKpaHUpOBaHKWE MpU paboTe 000PYIOBAHUS M PEMOHTHBIX OK 06, |IIPyll, ITPy13, JIP25, MP4, MP6,
paborax. [IpumeHeHHE SKpaHUPOBAHHS ISl 3AIIUTHl OT OK 07 | MPI13, MP17, MPI18, MPI9,
CTATUYECKOTO DJIEKTPUYECTBA IIPU TPAHCIOPTUPOBKE M IIK 1.1 | MP20, JIPS, JIP6, JIP32, MP2I,
MOrpy3Ke CTPOUTEIBHBIX Tl OONBIINX TUIOMIAACH U3 IIK 1.3 | MP23, MP44, MP38, MP39,
CUHTETHUYECKUX MaTEPHUAIIOB. MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
B ToM unciie npaKTHYeCKHX M JIA00PATOPHBIX 3aHSITHIA 4/0
[TpakTndeckoe 3anstue Nol2 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66,
Pemenue 3agau no reme «JIEKTPOCTATHKA OK 02, I[1P67, MP1, MP3, MP15, MP12,
OK 03, | MP13, MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MP8, MP10
[IpakTuueckoe 3anstue Nel3 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66,
Pemenue 3amau mo teme «CoenMHEHHE KOHJIEHCATOPOB B OK 02, I[1P67, MP1, MP3, MP15, MP12,
Oarapero» OK 03, | MP13, MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MP8, MP10
Tema 4.2 Conep:xanue 30/12
ITocTosTHHBIIT
/1eKTPHYECKHil TOK Cuna Toka. [TocTOSIHHBIN TOK. 2/0 OK 01, | I1P61, ITP62, ITPG3, TTPG4,
VYcnosus CyILIECTBOBaHUS IIOCTOSIHHOTO OK 02, | I1PGS, ITP66, TIP6S, ITPGY, I1Pyl,
2JEeKTpU4ecKoro Toka. Mcrounnku toka. Hanpsokenne U n OK 03, | [1Py2, Ilpy3, [Ipy4, I1Py5, [1Py10,
Q/C €. OK 06, | ITPyl1, ITPy13, JIP25, MP4, MP6,
3akon OMa 1 yJacTKa HEeTu. OK 07 | MP13, MP17, MPI18, MPI19,

DJeKTpudecKoe COIIPOTHBIICHHE. 3aBUCUMOCTh
COIMPOTUBJICHHA OAHOPOJHOI'O IMPOBOAHHKA OT €ro JJIWHBI U
TUTOIIAIM TIONEPEYHOro CeYeHUs. Y AeTbHOE CONPOTUBIICHUE
BEIIIECTBA.

[TocnenoBarenbHoe,  MapauienbHOE,
COCJIMHEHNE  TPOBOJIHUKOB. Pacuer
anekTpuueckux nenei. [Ipasuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns-Jlenna.

MOITHOCTh ~ DJIEKTPUYECKOro  Toka.  TemsoBas

CMCIIaAHHOC
PAa3BETBJICHHBIX

MP20, JIP5, JIP6, JIP32, MP2I,
MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31




MOIIHOCTb, BBIJEIISIEMAsi HA PE3UCTOPE.

OJIC u BHyTpEeHHEE CONMpPOTHUBIICHHE MCTOYHHKA TOKA.
3akon Oma 1J1s IOJIHOHM (3aMKHYTOM) 3JIEKTPUUYECKOM IISTIH.
MomHoCTh HCTOYHKKA TOKAa. KOpOTKOE 3amMbIKaHHE.

KoHieHcaTop B ienu NoCTOSIHHOTO TOKaA.

IIpodeccuoHaIbHO- OpHEHTHPYIOLIIEE COlePKAHME 2/0
Paznuunbie aeiicTBus Toka. CrocoObl IPeIOTBpAICHHUS OT 2/0 OK 01, | IIP61, ITPG2, ITPG3, I1P64,
KOpPOTKOTO 3aMblKaHusA. Buabsl mnpenoxpanurencii. Urenue OK 02, | I1PG5, ITP66, TIP6S, ITPGY, I1Pyl,
JJIEKTPUYECKUX  cxeM. Pacdyer  mapaMeTpoB  Iemw. OK 03, | I[IPy2, Ilpy3, Ilpy4, I1PyS, I1Py10,
TexHruueckue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: OK 06, | IIPyll, ITPy13, JIP25, MP4, MP6,
aMIepMeTp, BOJIBTMETP, PEOCTAT, CUECTUHUK DICKTPUUYECKOU OK 07 | MP13, MP17, MP18, MPI19,
sHepruu. Pacxom UM yder DBHEpPropecypcoB TEIIOBOM [IK 1.1 | MP20, JIPS, JIP6, JIP32, MP21,
SHEPTHM. IIK 1.3 | MP23, MP44, MP38, MP39,
Bunpsl coeaumHEeHUs] OCBETHUTEJIBHBIX MPUOOPOB B MP46, JIP14, JIP13, JIP12, JIP28,
moMemeHusx. FIcrojap30BaHUE TEIUIOBOTO JICHCTBHS JIP31
TOKA JIJI1 MPUTOTOBJICHUSI CTPOUTEIILHBIX PAacTBOPOB U
cMece.
B ToM 4nciIe NPaKTHYECKHUX U JJA00PATOPHBIX 3aHATHIA 22/12
[IpakTuueckoe 3ansatue Nel4 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66, T1PG7,
Pemenue 3anau «3akonsr OMa. CONPOTHBICHUEY OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
[Tpaktuueckoe 3anstue Nel5 Pemenne 3amau «CMmerranHoe 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66, T1PG7,
COEMHEHHE TTPOBOJHUKOBY OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
[IpakTuueckoe 3ansatue Nel6 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66, T1PG7,
Pemenne 3amau mo Teme «PaboTta, MOIIHOCTH U OK 02, | MP1, MP3, MP15, MP12, MP13,
CONIPOTUBJICHUE DJIEKTPUUECKOTIO TOKA» OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
JlabopaTtopHoe 3anstre Nol2 2/0 OK 01, | ITP62, ITP66, 11P6S, T1Py3, Ilpy7,
«IIpoBepka 3akoHa OMa Jj1s1 yyacTKa e OK 02, | [TPy8, IIPyl0, ITPyl2, TIPGIO,
OK 05, | Ipy2, [TPy12, TTP610, MP3, MPS5,




OK 07,

MPI15, MP28, MP31, MP32,

OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
JIP32,
JlaGopaTtopHoe 3anstue Nel4 2/0 OK 01, | ITP62, ITP66, I1PGS, T1Py3, Ilpy7,
«UccnenoBanue 3aBUCHMOCTH MOIIHOCTH, TOTPeOIsieMon OK 02, | [TPy8, IIPyl0, ITPyl2, TIPGI0,
JIaMIOW HaKaJIMBAHUS OT HAMPSHKEHUS HA €€ 3aKUMax» OK 05, | IIpy2, ITPy12, TTP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
JIP32,
IIpodeccrnoHaIbHO- OPHEHTHPYIOLIEE COIePKAHUE 12/12
JlaGopaTopHoe 3ansTre Nel0 212 OK 01, | [1PG2, ITPG6, ITPGS, I1Py3, Ilpy7,
«OmnpeneneHue yIeabHOTO COMPOTUBICHUS MPOBOIHUKA OK 02, | [TPy8, ITPy10, I[TPy12, TIP610,
OK 05, | [py2, [TPy12, ITP610, MP3, MP5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
IK 1.1 | JIP32,
K 1.3
JlaboparopHoe 3ansTue Nel 1 4/2 OK 01, | [1P62, ITP66, ITP6S, I1Py3, Ilpy7,
«IKCIIepUMEHTaIbHAS TIPOBEPKA 3aKOHOB IMApaUIEIbHOTO U OK 02, | ITPy8, IIPyl0, IIPyl12, IIP610,
MOCIIEA0BATEIBHOIO COEAUHEHHS TPOBOJHUKOBY OK 05, | [Ipy2, [TPy12, [TP6G10, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
K 1.1 | JIP32,
K 1.3
JIaboparopHoe 3ansaTHe Nel3 4/2 OK 01, | [1P62, ITP66, TTP6S, I1Py3, Ilpy7,
«M3yuenne pabotel mynabTUMeTpa. Ompenenenne DJC u OK 02, | ITPy8, IIPyl0, IIPyl12, IIP610,
BHYTPEHHETO COINPOTUBIIEHUS HCTOYHUKA DIIEKTPUUYECKON OK 05, | [py2, [TPyl2, [TP610, MP3, MP5,
SHEPTHHY OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
MK 1.1 | JIP32,

IIK 1.3




JlabopaTtopHoe 3anatue Nel5 2/2 OK 01, | ITP62, ITP66, 11P6S, T1Py3, Ilpy7,
«Omnpenenenne TeMIepaTypHOro Ko3pUIeHTa MEIH» OK 02, | [1Py8, IIPyl0, ITPyl2, IIP610,
OK 05, | [py2, [1Py12, [IPG10, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
K 1.1 | JIP32,
K 1.3
JlabGopaTtopHoe 3ansTre Nel6 2/2 OK 01, | I1P62, I1PG6, ITPGS, IIPy3, Ilpy7
«OrmnpeneneHue  CONPOTUBIEHUS  PE3UCTOpPAa  METOAOM OK 02, | IIPy8, IIPyl0, IIPyl12, IIP610
MapKUPOBKI) OK 05, | [Ipy2, ITPy12, I1P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
K 1.1
K 1.3
JlaGopaTopHoe 3ansatue Nel7 212 OK 01, | [1PG2, ITPG6, ITPGS, I1Py1, ITPy13,
«Onpenenenue KIIJI HarpeBareneii» OK 02, | [1Py3, ITPyS5, Ilpy7, I1Py8, I1Py10,
OK 05, | [TPyl12, I1IPG10, IIpy2, ITPy12,
OK 06, | I1P610, MP3, MP5, MP15, MP23,
OK 07, | JIP26,, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP44,
OK 09 | MP47, MP48, MP54, MP55, MP
MK 1.1 | 56, MP 43, JIP34, JIP32,
K 1.3
4.3 Jnexrpuueckuii | Conep:xxanue 15/4




TOK B Pa3JINYHBIX
cpenax

DneKTpuyeckas MPOBOAMMOCTh Pa3IMYHBIX BEIIECTB. 5/0 OK 01, | IIP61, ITPG2, ITPG3, I1P04,
DneKTpoHHas MIPOBOJIMMOCTD TBEPIBIX METaJIOB. OK 02, | I1PGS5, ITP66, ITP6S, ITPGY, TPy,
3aBHCUMOCTh COIPOTHUBIICHHUS METAUIOB OT TEeMIIEpaTyphl. OK 03, | IIPy2, Ilpy3, IIpy4, I1PyS5, [1Py10,
CBepXIpOBOIUMOCTb. OK 06, | IIPyll, ITPy13, JIP25, MP4, MP6,

OJIeKTpUYecKuid  TOK B Bakyyme. CBolicTBa OK 07 | MP13, MP17, MP18, MP19,
3JIEKTPOHHBIX ITYYKOB. MP20, JIPS, JIP6, JIP32, MP21,

[TomympoBonuuku. CoOCTBeHHass ©  IpUMECHas MP23, MP44, MP38, MP39,
IIPOBOAMMOCTB IIOJIYIIPOBOIHUKOB. CBOMCTBA p-N-niepexoa. MP46, JIP14, JIP13, JIP12, JIP28,
[TonynpoBOIHUKOBBIE PUOOPHI. JIP31

DNIEKTPUUECKUI TOK B 3IEKTPOJIUTAX.

DNEKTPONMTHYECKAsT JAUCCOLIMANMS. DJICKTPOJIU3. 3aKOHBI
@apanes U1 SJIEKTPOIN3a.

DJIeKTpUYECKU TOK B razax. CaMOCTOSITENbHBIA M
HECaMOCTOSITEJIbHBIN paspsa. Pasznuunbie THIIBI
CaMOCTOATENILHOTO pa3psaa. Momuus. [Tnazma.

TexHuueckue YCTPOMCTBA u IIPAKTUYECKOE
MIPUMEHEHHE: Ta30pa3psAAHbIE JIAMIIbI, IEKTPOHHO-TydYeBast
TpyOKa, TOTYIPOBOJHUKOBBIC IPUOOPHI: THOJ, TPAH3HUCTOP,
¢dboToaNo, CBETOIMO, TallbBaHUKa, padUHUPOBAHUE MEH,

BBITIJIaBKA ATFOMUHUS, DJIEKTPOHHASI MHKPOCKOTIHSI.
Pa6Gota MOJIYIIPOBOJHUKOBBIX JTaTYHUKOB
MPUCYTCTBUS U IBUIKCHUSI.
B ToM 4nciie npaKTHYeCKUX M JIA00PATOPHBIX 3aHATHI 10/4
[IpakTrueckoe 3ansitue Nel7 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66, T1PG7,
Pemenue 3agad mo teme «DJIEKTPUUECKUI TOK B PA3THUYHBIX OK 02, | MP1, MP3, MP15, MP12, MP13,
cpenax» OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
JIaboparopHoe 3ansaTHe Ne20 4/0 OK 01, | [1P62, ITP66, ITPGS, T1Py3, Ilpy7,
«M3yueHune 3JIeKTPUIECKUX CBOMCTB MOJYIPOBOTHUKOB OK 02, |ITPy8, IIPyl0, IIPyl12, IIP610,
OK 05, |[Ipy2, ITPy12, TTP610, MP3, MPS5,
OK 07, |[MP15, MP28, MP31, MP32,
OK 04 |MP33, MP34, MP37, MP54,
OK 09, [MP55, MP 56, MP 43, JIP34,
JIP32,
IIpodeccnonanbHO- OPHEHTHPYIOLIEE COIEPKAHUE 4/4




JlabopaTtopHoe 3ansatue Nel8 212 OK 01, | I1P62, ITPG6, ITP68, TTPy3,
«OrnpeneneHne 3IeKTPOXUMUUECKOI0 IKBUBAJIEHTa MEIU B OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
IpoIriecce IEKTposIn3a cyabdara Mean» OK 05, | IIP610, TIlIpy2, IIPyl2, IIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
IIK 1.1 | JIP34, JIP32,
K 1.3
JlaGopaTtopHoe 3anstue Nel9 2/2 OK 01, | ITIP62, ITP66, I1P6GS, I1Py3, Ilpy7,
«3aBHCUMOCTb CONPOTUBJICHUSI OT TeMIIepaTypbl 00pa3lioB OK 02, |[TPy8, IIPyl0, IIPyl2, TIP610,
METaJlIa U MOJYIPOBOJIHUKA OK 05, |[Ipy2, ITPy12, ITP610, MP3, MPS5,
OK 07, |[MP15, MP28, MP31, MP32,
OK 04 |MP33, MP34, MP37, MP54,
OK 09, [MP55, MP 56, MP 43, JIP34,
IIK 1.1 |JIP32,
K 1.3
Tema 4.4 Conep:xanue 7/0
MarauTHoe 1noJie
BzaumoneiictBue IMOCTOSHHBIX MarHuToB u 1/0 OK 01, | IIP61, ITPG2, ITPG3, ITP64,
MPOBOJHUKOB € TOKOM. MarnutHoe mone. Bekrop OK 02, | I1PGS, ITP66, TIPGS, ITPGY, I1Pyl,
MarHuTHOMN UHIYKIUU. ITpuHuun CYINEPIIO3ULINI OK 03, |IIPy2, IIpy3, IIpy4, ITPy5, I1Py10,
MArHUTHBIX MMOJieH. JIMHUY MarHUTHON MHIYKIIHH. OK 06, |IIPyll, ITPy13, JIP25, MP4, MP6,
MarautHoe TmoJ€e MPOBOJHUKA C TOKOM (MPSMOTO OK 07 |MP13, MP17, MP18, MPI19,
MIPOBOJIHUKA, KATYIIKU U KPYTroBOTO BUTKA). OMNBIT DpcTeaa. MP20, JIPS, JIP6, JIP32, MP21,
Cuiia AMriepa, ee HalpaBJIeHUE U MOYJIb. MP23, MP44, MP38, MP39,
Cuiia JlopeHniia, ee HampaBjieHHE U MOAYJIb. JIBUKEHNE MP46, JIP14, JIP13, JIP12, JIP28,
3apsUKEHHOM YacTULBI B OJHOPOJIHOM MArHUTHOM TIOJE. JIP31
Pa6ota cuet Jlopenta.
MarnutHoe mone B BemecTtBe. PeppoOMarHeTHKH,
napa- u IMaMarHeTHKH.
IIpodeccnonanbHO- OpHEeHTHPYIOLIEE COAEPKAHNE 2/0




VYcrpolictBa, OCHOBaHHbIE Ha  CHJIOBOM  JCHCTBUU 2/0 OK 01, | IIP61, ITP62, ITPG3, ITP64,
MarduTHOTO MOJIS. OK 02, | ITPGS5, I1P66, IIP68, ITPGY, TPyl
V4ér neiicTBUSI MarHUTHBIX TOJIEH IPU pa3MEIIeHUU OK 03, | IIPy2, IIpy3, IIpy4, I1IPy5, IIPyl0
MMPOBOJTHUKOB M TMOTpeOuTENei B IMOMEIICHUH. OK 06, | IIPyll, ITPy13, JIP25, MP4, MP6
OOBsiCHEHHE POJIM MarHUTHOTO TIOJsA 3eMiIu B OK 07 | MP13, MP17, MP18, MP19, MP20
JKM3HHU PACTECHUM, ’KUBOTHBIX, YEJIOBEKA IIK 1.1 | JIP5, JIP6, JIP32, MP21, MP23
I[IK 1.3 | MP44, MP38, MP39, MP46, JIP14
JIP13, JIP12, JIP28, JIP31
B ToM yHcJ/Ie MPAKTHYECKHX U JJA00PATOPHBIX 3aHATHIA 4/0
[TpakTuueckoe 3anstue Nel8 2/0 OK 01, | [TPy5, IIpy9, I1P62,ITPG6, II1PG7
Pemienne 3agau 1mo TeMe «MarsutHoe IOJE€ U €ro OK 02, | MP1, MP3, MP15, MP12, MP13
XapaKTEPUCTUKI OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
[Ipaktrueckoe 3ansitue Nel9 4/0 OK 01, | [TPy5, Ilpy9, I1P62,ITPG6, I1PG7
Pemenne 3agau mo Teme «JlelicTBHE MarHUTHOTO I10JIS Ha OK 02, | MP1, MP3, MP15, MP12, MP13
3apsn OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
Tema 4.5 Conep:xxanue 8/0
DJIeKTPOMarHuTHast
MHAYKIHSE SBnenue sneKTpOMarHUTHOM WHAYKIMU. [loTOK BekTopa 2/0 OK 01, | IIPo1, ITP62, ITP63, 11P64,
MarHuTHOM  MHAYKIIHH. OJC  uHaykuumu.  3aKoH OK 02, | I1PGS, ITP66, TIP6S, ITPGY, I1Pyl,
JJEKTPOMarHUTHOM  mHAykuun — @apanes.  Buxpesoe OK 03, | [1Py2, Ilpy3, [Ipy4, I1PyS5, [1Py10,
anekrpudeckoe nose. Toku Dyko. OK 06, | [IPyll, ITPy13, JIP25, MP4, MP6,
OJIC wHAYKIMU B TPOBOJHUKE, JBIKYIIEMCS B OK 07 | MP13, MP17, MPI18, MPI19,
OJIHOPOJHOM MAarHUTHOM IIOJIE. MP20, JIPS, JIP6, JIP32, MP21,
ITpaBuio Jlenna. MP23, MP44, MP38, MP39,
NunyktuBHOCTh. KaTymika MHAYKTUBHOCTH B LENHU MP46, JIP14, JIP13, JIP12, JIP28,
MOCTOSHHOTO  TOKa. fBneHue camownaykuuu. JIJ[C JIP31
CaMOUHIYKITUH.
DHeprusi MarHuTHOTO TIOJISI KATYIIIKUA C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.
IIpodeccnoHaIbLHO- OPHEHTHPYIOIIIEE COTEPKAHNE 2/0
[IpumeHeHne MEKTPOMarHUTHOM MHIYKIMU B YCTPOHCTBAX 2/0 OK 01, | I1P61, ITP62, ITP63, ITPG4,
W arperarax. OK 02, | ITP6S5, ITP66, IIPGS, ITPGY, ITPyl,
ITpaBuia paboTsl U pa3MelIeHUs] aHTEHH, TPaHC(POPMATOPOB OK 03, | [1Py2, Ilpy3, IIpy4, I1PyS5, I1Pyl0,




Y T€HEePaTOPOB B 30HAX CHJIbHBIX MAarHUTHBIX MOJICH. OK 06, |IIPyll, ITPy13, JIP25, MP4, MP6,
OK 07 | MP13, MP17, MP18, MPI19,
IIK 1.1 | MP20, JIPS, JIP6, JIP32, MP2I,
IIK 1.3 | MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP2S,
JIP31
B ToM unciie npaKTHYECKHX U JIA00PATOPHBIX 3aHSITHI 4/0
[IpakTuueckoe 3ansitue Ne20 2/0 OK 01, | [TPy5, Ipy9, I1P62,ITPG6, I1PG7
Pemienue 3agay nmo temMe «DJIEKTPOMArHUTHAs WHIYKIIMS. OK 02, | MP1, MP3, MP15, MP12, MP13
3aKOH JIEKTPOMArHUTHON MHIYKIIHH OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
OK 01, | [TPy5, Ilpy9, I1P62,ITPG6, I1PG7
[IpakTuueckoe 3anstue No2 1 2/0 OK 02, | MP1, MP3, MP15, MP12, MP13
Pemenue 3amau no reme «CaMOMHIYKIIHS OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
Paznen 5 KosieGanust ¥ BOJIHBI 46/8
Tema 5.1 Conep:xxanue 8/4
MexaHnuueckue KonebarenpHas cucrema. CBOOOIHBIC KOJICOAHMS. 2/0 OK 01, | IIP61, ITPG2, ITPG3, ITP64,
KoJIe0aHus ¥ BOJIHBI | [apMOHUYeCcKue KoJIcOaHus. Kunemarunueckoe u OK 02, | I1PGS, ITP66, TIPGS, ITPGY, ITPyl,
JUHAMMYECKOE OINHCAaHUE. OHEPreTHYECKOE OIUCAHUE OK 03, | [1Py2, Ilpy3, IIpy4, I1PyS5, I1Pyl0,
(3aKOH COXpaHEHUsS MEXaHUYECKOW »sHepruu). BriBoa OK 06, | ITPyll, ITPy13, JIP25, MP4, MP6,
JUHAMHYECKOTO OIMMCAaHUs TapMOHMYECKHX KojeOaHuil u3 OK 07 | MP13, MP17, MPI18, MPI19,

UX SHEPreTU4EeCKOro 1 KNHEMaTH4YECKOIO OMMCAHUS.

Ammntyna u ¢aza  koneOanHuil. CBsA3b  aMIUIUTY/BI
KojeOaHMi  MCXOOHOM  BEIMYMHBI C  aMIUIUTYJAaMH
KosiebaHui ee ckopocTu U yckopeHus. [lepuon m uvactoTta

koneOanuit. Ilepumom Mambix CBOOOAHBIX  KOJEOAHMIA
MaTeMaTHYecKoro  MasTHuka.  Ilepuog  cBOOOJHBIX
KojeOaHui  mpyKWHHOTO  MasTHuUKa.  [loHsTHe O

3aTyxamolux KosiebaHusAX. BbIHyXJeHHBIE KoJIeOaHus.
Pesonanc. Pe3zonancHas kpuBas. BnmsHue 3aryxaHus Ha
BUJ] PE30HAHCHON KpUBOW. ABTOKOJIeOaHUsl. MexaHnueckue
BOJIHBI, YCIIOBHS WX pacnpocTtpaHeHus. [lomepeunble u
MpOA0JIbHBIE BOJIHBL [lepnos, ckopocTh pacpocTpaHeHus: U
mmHa BOJHBL. CBOMCTBA MEXaHMYECKHX BOJIH: OTPaKEHUE,
nperomiieHue, wuHTepdepeHuns u  audpakims.  3BYK.

MP20, JIP5, JIP6, JIP32, MP2I1,
MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31




CxkopocTts 3Byka. ['poMkocTh 3Byka. BeicoTa ToHa. TemOp
3Byka. IllymMoBOe 3arpsi3HEHUE OKpYKAOUIEH Cpeabl.
IIpumenenne Y3 s omnpeneseHdss  KayecTBa
CTPOUTENBHBIX MAaTEPUAIIOB U  KOHCTPYKIUH. YYET
apamMeTpoB KoJeOaTeIbHOr0 JBMXKEHUS IIpu pabore
MOCTOBOTO M aBTOKpaHa: aMIUIMTyJa M  4acToTa
koniebanuii rpy3oB. Pe3onanc u ero yuér mpu pabote
00OpyJIOBaHUs,  TPAHCIOPTHBIX  MAIIUH,  IOJBECHBIX
KOHCTPYKIIUH.

B TOM yHciie IPAaKTHYECKUX H JIA00PATOPHBIX 3aHATHIA 6/4
[IpakTrueckoe 3ansTue Ne22 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP6
Mexannyeckue Kojie0aHusl U UX XapaKTePUCTUKH OK 02, |6, IIP67, MP1, MP3, MP15, MP12
OK 03, | MP13, MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP8, MP10
IIpodeccuonabHO- OpHEHTHPYIOIIIEE COlEPIKAHME 4/4
JIaGoparoproe 3ansTue Ne2 1 2/2 OK 01, | I1IP62, I1P66, IIPGS, IIPy3, Ilpy7
«IIpoBepka  3akOHOB  KoJeOaHUIl ~ MaTeMaTHYECKOIrO OK 02, | IIPy8, IIPyl0, ITPyl12, IIP610
MasTHUKA) OK 05, | IIpy2, ITPy12, I1P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
MK 1.1
K 1.3
JIaGoparoproe 3ansaTHE Ne22 2/2 OK 01, | I1IP62, I1P66, TIPGS, I1Py3, Ilpy7
«M3y4yeHne 3aKOHOB IIPY>KMHHOTO MAsITHUKA OK 02, | IIPy8, IIPyl0, ITPyl12, IIP610
OK 05, | Ipy2, [TPy12, 11P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
MK 1.1
K 1.3
Tema 5.2 ConepxaHue 16/2




JJIeKTPOMArHUTHbIE
KO0JIeOaHMS U BOJIHBI

KosnebarenpHbIi KOHTYD. CBo0OogHbBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B UJICAIbLHOM
kojebaTennbHOM  KoHType. ®opmyna Tomcona. CBs3b
aMIUIATY/IbI 3apsiia KOHJAEHCATopa ¢ aMIUIMTYAON CUIIbI TOKa
B K0JIeOATEIbHOM KOHTYpE.

3aKOH  COXpaHEHUs
KoJIe0aTenbHOM KOHTYpE.

3aryxaroiue JJIEKTPOMarHUTHBIE
BbIHYX1€HHbIE 37IEKTPOMAarHUTHBIE KOJICOaHus.

IlepemeHHBI TOK. MOIIHOCTH IIEPEMEHHOIO TOKA.
AMIUIUTYZHOE U JEHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA H
HamNpsDKCHUsT TpH  pa3audHod  (opMe  3aBHCHMOCTH
IIEPEMEHHOI'0 TOKAa OT BPEMEHHU.

CunyconjaipHblii  nepeMeHHbIi  TOk. Pesucrop,
KOHJICHCATOp M  KaTyllka WHAYKTHUBHOCTH B  LENH
CUHYCOMJIaJIbHOTO TIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpskeHUi.

W neansHblin TpaHcpopmarop. [IpousBoactso,
nepeaaya ¥ NoTpedieHne 3JIeKTPUIEeCKO SHEPTHH.

DKoJorn4YecKue PHUCKHU npu IIPOU3BOJICTBE
AJIEKTPO3HEPTHUH. KynsTypa HCIIOJI30BAHUS
ANEKTPOIHEPTUH B MTOBCETHEBHOMN YKU3HU.
ONEKTPOMarHuTHHIE  BOJIHBI. YcnoBusg  u3nydeHus
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanusi BEKTOPOB

SHECpPIrUuun B nacaJlbHOM

KoJicOaHusI.

E, B,V B 51eKTpOMAarHuTHOM BOIHE.

CBoiicTBa 3JIEKTPOMAarHMUTHBIX BOJIH: OTPAKEHHUE,
MpeIoOMIIEHHUE, MOJISIpU3aIus, uHTephepeHIus i
aQpakuus.

[Ilkama 3JIEKTPOMAarHUTHBIX  BOJIH. [IpuMenenue
ANIEKTPOMATrHUTHBIX BOJIH B TeXHUKE W ObITYy. [IpuHIMIBI
pPaInuoCBsI3U H TCICBUICHHUS. Panmonoxarms.
DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

2/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07

[1PG1, I1P62, ITPG3, I1P64,

I1PG5, ITP66, TIP6S, ITPGY, I1Pyl,
[1Py2, Ilpy3, Ilpy4, I1PyS, [1Py10,
[TPyl1, [IPy13, JIP25, MP4, MP6,
MP13, MP17, MPI18, MPI19,
MP20, JIPS, JIP6, JIP32, MP21,
MP23,  MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31

IIpojeccnoHaIbLHO- OPHEHTHPYIOLIECE COAEPKAHNE

4/0

OK 01,

I1P61, TTPG2, ITP63, I1P64,




Cucrema TEeIIOCHAOKEHHS: MCTOYHUK TEIJIOBOM SHEPTUH OK 02, | ITP6S5, ITP66, TIPGS, ITPGY, ITPyl,

(kotenbHasi, TOL[); TpaHcHOpPTUpPYIOLIME  YCTPOHCTBA OK 03, | [1Py2, IIpy3, [Ipy4, I1Py5, I1Py10,

TEIUIOBOM DHEPruu K IIOMEHICHUSM (TEIUIOBBIE CETH); OK 06, |IIPyll,ITPy13, JIP25, MP4, MP6,

TEIIONOTPEONIAIONINE  IPUOOPBI, KOTOPBIC  IIEPEIAIOT OK 07 | MP13, MP17, MPI18, MPI19,

TEIUIOBYIO SHEPIHI0 MOTPEOUTENIO (paanaTopbl OTOILICHUS, IIK 1.1 | MP20, JIPS, JIP6, JIP32, MP2I,

kanmopudepsl). TeXHONIOrHH OXpaHbl OKPYKAIOMIEH CpeIbl I[IK 1.3 | MP23, MP44, MP38, MP39,

MpU CKUTAHUM OPraHUYECKOro TOIUIMBA; ['a30BO€ TOIIMBO MP46, JIP14, JIP13, JIP12, JIP28,

U OCHOBBI €ro CXHraHHs, NpeoOpa3oBaHMs TEIUIOTHl B JIP31

AIICKTPUYCCKYIO U APYTHE BUABI SHEPTUH.

Ucnonws3oBanue mnepegaud cuUrHajga Ha pacCTOSHUE MPHU

MPOBEACHUM PEMOHTHBIX paboTa Ha IPOMBIIUICHHBIX

oobekTax. IlpuMmeHeHUE CBS3M MEXKIYy CTPOUTCIBHBIMU

OpuragamMu pa3po3HEHHBIX CTPOUTEIBHBIX OOBEKTOB.

B ToM 4nciie npakTHYeCKUX M JIA00PATOPHBIX 3aHATHIA 10/0

[IpakTuueckoe 3ansitue No23 2/0 OK 01, | ITPy5, Ilpy9, I1P62,ITP66, I1P67,

Pemienne 3amay Ha BUIOBI CONPOTUBICHHM B LEMAX OK 02, | MP1, MP3, MP15, MP12, MP13,

MIEPEMEHHOTO TOKA OK 03, | MP17, MPI19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

[IpakTrueckoe 3anstue Ne24 2/0 OK 01, | [TPy5, Ilpy9, ITP62,ITP66, IIPG7,

[TepemeHHBIN AIEKTPUUECKUNA TOK OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

[IpakTnueckoe 3ansitue Ne25 2/0 OK 01, | [TPy5, Ilpy9, I1P62,ITP66, I1PG7,

Pemenue 3ana4 Ha popmyinsl TpaHchopmaropa OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

[Ipaktuueckoe 3anstue Ne26 2/0 OK 01, | [TPy5, Ilpy9, ITP62,ITP66, I1P67,

Pemenue 3amau mo Teme «DJIEKTPOMarHUTHBIE KOJIEOAHUS U OK 02, | MP1, MP3, MP15, MP12, MP13,

BOJIHBI» OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

IIpogeccnoHaIbHO- OpHEHTHPYIOLIEE COACP/KAHME 2/2

JlabopaTtopHoe 3anstre No23 212 OK 01, | ITP62, ITPG6, TTPGS, I1Pyl1, TTPy13,

«YcTpoiicTBO TpaHchopMaTopa, reHepaTopa OK 02, | [TPy3, IIPyS, Ilpy7, ITPy8, I1Pyl10,
OK 05, | ITPyl2, TIIP610, IlIpy2, ITPyl2,
OK 07, | IIP610, MP3, MP5, MP15, MP23,

OK 04

JIP26, , MP28, MP31, MP32,




OK 09,

MP33, MP34, MP37, MP44,

IIK 1.1 | MP47, MP48, MP54, MP55, MP
IIK 1.3 | 56, MP 43, JIP34, JIP32,
Tema 5.3 Conep:xanue 22/2
OnTuka >
[IpsimonuneitHoe pacnpocTpaHeHue cBeTa B 8/0 OK 01, | IIP61, ITP62, ITPG3, I1P64,
onHopoHOM cpene. JIyd cBera. TouedyHbI HCTOYHUK CBETA. OK 02, | ITP6S, ITP66, IIPGS, ITPGY, ITPyl,
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS  CBETA. OK 03, |[IPy2, IIpy3, IIpy4, ITPy5, I1Py10,
IToctpoeHne  m300pakeHW B IJIOCKOM  3€pKaje. OK 06, [IIPyll, ITPy13, JIP25, MP4, MP6,
Cddepuueckue 3epkana. OK 07 |MP13, MP17, MP18, MPI19,

ITpenomiienne cBera. 3aKOHBI IIPEJIOMIICHUS CBETA.
AOGCOMIOTHBIM TOKa3arenb npenomiieHus. OTHOCUTENIbHbBIN
IoKasarenb npenomieHus. 11ocTosIHCTBO 4acTOTHEI CBETa U
COOTHOLICHUE JUTUH BOJIH pu repexoje
MOHOXPOMaTHYECKOI0 CBETa 4epe3 I'PAHULY paszeina JIBYX
ONTUYECKUX CPEN.

Xon nyueit B mpusme. [ucnepcusi cBera. CiokHbIN
cocraB Oenoro cBera. L[Ber.

ITonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroi
ITOJTHOTO BHYTPEHHErO OTPAKECHHUSL.

CoOuparomiue W paccedBarolve JHUH3bL. TOHKas
nuH3a. DOKYCHOE pAaCCTOSHHME M ONTHUYECKAs CHJIA TOHKOH
JUH3BL.  3aBUCUMOCTb (DOKYCHOT'O PpAcCTOSHUSI TOHKOH
cepuyeckoil JMH3bBl OT €€ T'€OMETPUM U OTHOCHTEIHHOTO
IIOKa3aTeJsl MPEIOMIICHHUS.

@dopMmyna TOHKOM JIMH3bI. YBEJIMYEHHE, [1aBAEMOE
JINH30H.

Xon sy4a, HNpOUIEANIEro JIMH3Y I0J IPOWU3BOJIBHBIM

MP20, JIP5, JIP6, JIP32, MP2I,
MP23,  MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,
JIP31




YIJIOM K €€ TJIaBHOM onthdeckod ocu. IlocTtpoenue
M300pakeHU TOYKM M OTpe3Ka MPsIMOH B COOMpPAIOIINX U
pacceuMBalOIIMX JIMH3aX M MX cucTemax. OnTtudeckue
npubopsl.  Paspemaromass  cmocoOHocTh. ['maz  kak
ONTHYECKas cUCTEMA. IIpenenbr MIPUMEHUMOCTHU
r€OMETPUYECKOM ONTUKH.

BonnoBass ontuka. Mutepdepennus cera. KorepeHTHbIE
WCTOYHUKU. YCIOBUSL  HAOJIOJIEHUS MaKCUMYMOB U
MUHUMYMOB B HHTEPPEPEHUUOHHOW KapTHHE OT MABYX
KOTEPEHTHBIX  MCTOYHHMKOB. [lpuMepnl  KiIaccHUecKux
UHTEPPEPEHIIUOHHBIX CXEM.

Hudpakmust  cBera.  JudpakmuoHHas  pemieTka.
YcnoBue HaOMIOEHUS TIaBHBIX MAKCUMYMOB IIPH MaJCHUH
MOHOXPOMAaTHYECKOTIO CBETa Ha MU(PAKIMOHHYIO PEIICTKY.
[lonspuszanus ceera.

[IpumeHeHne  3aKOHOB  ONTUKKM B pabore
reoJIe3U4EeCKOr0 HUBEJINPA, MCIOJb30BAHUE CBOWCTBA
NPSIMOJIMHEMHOTO PacHpOCTPAHEHUs] CBETAa B YPOBHSIX
pAa3IMYHBIX TUIOB. YUYET 3aKOHOB OCBELIEHHOCTH IIPHU
pacyére KOJIUYEeCTBa U BUIOB OCBETHUTEIIHLHBIX TTPUOOPOB.
Hcnonb3oBaHue [OUCNEPCHH CBETAa B ApPXUTEKTYPHOM
oA3afHe.

B ToM 4nciie npaKTHYECKHUX M J1A00PATOPHBIX 3aAHATHI
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[IpakTrueckoe 3ansTue Ne27 2/0 OK 01, | ITPyS5, Ilpy9, I1P62,ITP66, TIPG7
Pemenue 3amau mo Teme «3aKOHBI T€OMETPUUYECKOM OK 02, | MP1, MP3, MP15, MP12, MP13
ONITHKH OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
[IpakTrueckoe 3ansTue Ne28 2/0 OK 01, | ITPy5, Ilpy9, I1P62,I1P66, IIPG7
Pemenue 3agau mo TeMe «3aKOHBI BOJTHOBOM OIITHKHY OK 02, | MP1, MP3, MP15, MP12, MP13
OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
JlabopaTopHoe 3ansaTue No25 4/0 OK 01, | ITIP62, I1PG6, ITPGS, IIPy3, Ilpy7
«Habmonenne nateppepeHny U TuppaKkIuy CBETa OK 02, | [IPy8, IIPyl0, IIPyl12, IIP610
OK 05, | IIpy2, ITPy12, 11P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
JlaGopaTopHoe 3aHsaTre No26 2/0 OK 01, | [1P62, TTIPG6, IIP6S, I1Py3, Ilpy7
«OmnpeneneHue AJIMHBI CBETOBOM BOJIHBI C TOMOIIBIO OK 02, | ITPy8, IIPyl0, IIPyl2, IIP610
T (HPAKIIMOHHON PEIISTKI OK 05, | [Ipy2, ITPy12, I1P610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
JlaboparopHoe 3aHsTHE No27 2/0 OK 01, | [1P62, TIPG6, TIP68, I1Py3, Ilpy7
«Habmro1eHne CIIONIHOTO U TUHEHYATOrO CTIEKTPOBY OK 02, | IIPy8, TIIPyl0, IIPyl2, TIIP610
OK 05, | IIpy2, ITPy12, ITP610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
IIpodeccnonanbHO- OpHEHTHPYIOLIEE COAEPKAHNE 212
Jlaboparoproe 3anstre Ne 24 OrmpeneneHue MOKazaTems 2/2 OK 01, | [1P62, TTIPG6, IIP6S, I1Py3, Ilpy7
MPEIOMIJIEHUS CTEKIIA OK 02, | ITPy8, IIPyl0, IIPyl2, TIIP610
OK 05, | [py2, ITPy12, TTP610, MP3, MP5
OK 07, | MP15, MP28, MP31, MP32, MP33
OK 04 | MP34, MP37, MP54, MP55, MP 56
OK 09, | MP 43, JIP34, JIP32,
K 1.1

IIK 1.3




Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPUH OTHOCUTEILHOCTH.

2/0

Tema 6.1 OcHOBBI ['paHnLBl TPUMEHMMOCTH KJIACCUYECKOW MEXaHUKH. 2/0 OK 01, |IIPyl, IIPy2, Ilpy3, Ilpy4, IIPy5
crneuraJbHOM [TocTynatel cienuanbHOW TEOPUH OTHOCUTEIBHOCTH. OK 02, |IIPylO, IIPyll, IIPyl13, JIP25
TEeOpHHU [IpocTpaHCTBEHHO-BPEMEHHOM WHTEpBAJI. OK 03, | MP4, MP6, MP13, MP17, MP18
OTHOCHTEJILHOCTH. [IpeoOpazoBanust  JlopeHma. YciaoBHE  NMPUUYUHHOCTH. OK 06, | MP19, MP20, JIPS5, JIP6, JIP32

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3amMmenicHue OK 07 | MP21, MP23, MP44, MP38, MP39
BPEMEHU U COKPAILICHUE JJTUHBI. MP46, JIP14, JIP13, JIP12, JIP28
OHeprus 1 UMIYJIbC PEISATUBUCTCKON YaCTULIBI. JIP31
CBs3b MacChl C  DHEPrUCH HW  UMIYJIbCOM
PENSTUBUCTCKOM YaCTUIIBI. DHEPTHUsl TIOKOS.
Pa3znen 7 KBanroBas pusuka 22/0
Tema 7.1 ConepxaHue 8/0

Kopnyckyasipao-

BOJHOBOI Ayanu3m. | PAaBHOBECHOE TEIUIOBOE M3IydeHUE (U3ITydEHHE aOCONOTHO 6/0 OK 01, | IIP61, ITP62, ITPG3, I1P64,
yepHoro Teina). 3akoH cMmenlenus Buna. ['unotesa [lnanka o OK 02, | I1P65, ITP66, TIP6S, ITPGY, I1Pyl,
kBaHTaXx. @oToHBl. DHeprus U UMIyIsCc  (POTOHA. OK 03, | [1Py2, IIpy3, IIpy4, I1PyS5, I1Pyl0,
®oroadpdexr. Ombritet  AI.  CronmetoBa.  3aKOHBI OK 06, | ITPyll1, ITPy13, JIP25, MP4, MP6,
dotorddekra. YpaBuenue DiiHmTeHa 1 poTorddexTa. OK 07 |MPI13, MP17, MPI18, MPI9,
"Kpacnast rpanuma" ¢doroaddexra. [laBieHue cpera (B MP20, JIPS, JIP6, JIP32, MP21,
YaCTHOCTH, JIaBJICHHE CBETa Ha aOCONIOTHO MOTJIOLIAIOIIYIO MP23, MP44, MP38, MP39,
1 abCOJIFOTHO OTpakaroIllyro moBepxHOCTh). OmbiThl [1.H. MP46, JIP14, JIP13, JIP12, JIP28,
Jlebenena. BonHoBbIe cBolicTBa yacTull. Boxusl ge bpoiimns. JIP31
JmnHa BomHBI Ae bpoins u pazMepsl 00J1acTH JIOKATU3aIiuu
JBUKYIIEHCS YaCTHUIIBI. KopnyckynsipHO-BOTHOBOM
nyanu3Mm.  Jludpakuuss 2JIEKTPOHOB Ha  KpUCTaJUIaX.

Crneuunduka wusMepenuii B Mukpomupe. COOTHOIICHUS

HeomnpezaeneHHoctel ['elizendepra.

[IpuMmeHeHHs TaTYUKOB JIBUKECHHUSI, TATYNKOB MPUCYTCTBHSI,

(hOTOAIEMEHTOB ~ TpH  JKCIUTyaTallid U PEMOHTE

MIPOMBILIIIEHHOTO 000py/IOBaHUsI. [Ipumenenue

COJTHEYHBIX OaTapei B CTPOUTEIBLHBIX COOPYKEHHSX.

B ToM 4unciIe MPAKTHYECKHUX U JJA00PATOPHBIX 3aHATHIA 2/0

[IpakTuueckoe 3ansarue Ne29 2/0 OK 01, | [IPy5, Ipy9, I1P62,ITP66, IIPG7
Pemenne 3amau mo TemMe «3akoHBl  (QoTodddekra. OK 02, | MP1, MP3, MP15, MP12, MP13




VYpaBHeHune DUHIITEIHAY. OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10

Tema 7.2 Conep:xkanue 6/0

CTtpoenue atoma OnbITHl 1O HCCNEAOBAHUIO CTpOeHUst aToma. llmaneraphas 4/0 OK 01, | IIP61, ITP62, ITP63, I1P64,
Mozenb aroma Pesepdopaa. OK 02, | ITP6S5, ITP66, IIPGS, ITPGY, ITPyl,
[ocrynatsr bopa. M3ny4yenue u norsomienrne GOTOHOB MPH OK 03, | [1Py2, Ilpy3, IIpy4, I1PyS5, I1Py10,
Mepexojie aToMa C OJJHOTO YPOBHS SHEPTUU HA JIPYTOM. OK 06, |IIPyll,ITPy13, JIP25, MP4, MP6,
Bunet cnektpoB. CnekTp ypoBHEHl SHEpruu aroma OK 07 | MP13, MP17, MPI18, MPI9,
BOJIOPO/JIA. MP20, JIPS, JIP6, JIP32, MP21,
CrioHTaHHOE U BBIHYXKJEHHOE U3JTyueHue ceera. Jlazep. MP23, MP44, MP38, MP39,

MP46, JIP14, JIP13, JIP12, JIP28,
JIP31
B ToM unciie npaKTHYeCKHX M JIA00PATOPHBIX 3aHSITHIA 2/0
[TpakTuueckoe 3anstue Ne 30 2/0 OK 01, | [TPy5, IIpy9, I1P62,ITPG6, I1PG7
«3anuce saepHbIX peaknuid. CTpoeHHe aTOMOB M aTOMHBIX OK 02, | MP1, MP3, MP15, MP12, MP13
siiep. 3aKOH paJuOaKTUBHOIO paciaiay. OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10

Tema 7.3 Cojnep:kanue 8/0 OK 01, | IIPo1, ITP62, ITP63, ITP64,

ATOMHOE s1IPO Hyxnonnast monens simpa ['eitzenOepra - MBaneHko. 8/0 OK 02, | ITPGS5, I1P66, IIP68, ITPGY, TPyl
3apsin  sapa. MaccoBoe  umcio  sapa.  M3oTomsbl. OK 03, | [TPy2, Ilpy3, Ilpy4, IIPyS, I1Pyl10
PagnoaktuBHOCTE.  Anbda-pacnan.  DIEKTPOHHBI U OK 06, | IIPyll, ITPy13, JIP25, MP4, MP6
MO3UTPOHHBIA  Oera-pacnan. ['amma-uzmydeHue. 3aKkoH OK 07 | MP13, MP17, MP18§, MP19, MP20

PaauOAaKTUBHOIO pacnaga. PannoakTuBHBIE H30TONBI B
npupone. CBOWCTBa HOHU3UPYIOLIETO M3JIydyeHus. BinusHue
PAaaMOAKTUBHOCTH HA JKUBBIE OpraHU3Mbl. ECTECTBEHHBIN
¢oH m3nyuenus. Jlosumerpus. DHeprus CBs3M HYKJIOHOB B
anpe. Snepueie cunbl. [ledexkt maccel sapa. SnepHbie
peakuuu. JleneHue u CUHTE3 Anep. SlnepHble PEakTOpBI.
[IpoGnembl  ynpaBiiieMOro  TEPMOSIEPHOIO  CHUHTE3a.
DKOJIOTUYECKHE aCHEKThl Pa3BUTHUS SACPHOM DSHEPIETHUKH.
Meroasl perucTpanMM M HUCCIENIOBAHMS DIIEMEHTAPHBIX
4acTHLI. @DyH1aMEHTaJIbHbIE B3aUMOJICUCTBHUS.
bapronbl, wme3oHbl u senrtoHel. lIpencraBienuwe o
CrangaptHoil Mozaenu. KBapk-Tit0OOHHas MOJIENb aJIpPOHOB.
Ousnka 3a npeaenamu CraHmapTHOW Mojenu. TemHas
Matepus © TemHas oHeprus. EauHcTBo (usznueckoit

JIP5, JIP6, JIP32, MP21, MP23
MP44, MP38, MP39, MP46, JIP14
JIP13, JIP12, JIP28, JIP31




KapTUHBI MUDA.

OGpa3oBanue pajoHa B IOMEIICHMSIX. 3aliuTa OT
paauanuy MpU IMOCTPOMKE COOPYKEHHMl s pabdoThl C
paIMOAKTUBHBIMU BEIICCTBAMH.

Pa3zgen 8. JjieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.

710

Tema 8.1 Di1eMeHTHI
ACTPOHOMUM U
acTpo(pu3uKH.

Conep:xkanue

710

Ortanbl  pa3BUTHS ACTPOHOMUH. [Ipuknagnoe u
MHPOBO33PEHUYECKOE 3HA4YCHHE ACTPOHOMHUHU.
[TpuMeHUMOCTE 3aKOHOB (PU3UKH 11 OOBSICHEHUS TTPUPOJIBI
KOCMHYECKHX  OOBEKTOB. METObl  aCTPOHOMHYECKUX
uccnenoBanuii. CoOBpEeMEHHBIE OINTUYECKHE TEJIECKOIIbI,
paauoTeNecKonbl, BHeaTMocdepHass acTpoHoOMuUsA. Bun
3Be3nHOro Heba. Co3Be3ausi, SPKUE 3BE3/bl, IUIAHETHI, UX
Bugumoe  aBmkeHue. ConHeunas cucrema. ComHie.
ConHeuHass akTUBHOCTb. Mcrounuk »sHeprun ConHua u
3Be3/l. 3BE3/Ibl, UX OCHOBHBIC XapaKTepHUCTHKHU. [{uarpamma
"CIeKTpaJbHbIM KJACC - CBETUMOCTH". 3BE€3/bl TJIABHOM
IOCJIEIOBATEIILHOCTH. 3aBUCUMOCTE ''Macca - CBETHMOCTH'
JUIsL 3B€3J] TJIaBHOM MOCJEA0BATENbHOCTU. BHyTpeHHee
ctpoeHue 3Be3ll. CoBpeMEHHBIE  MPEACTaBICHUS O
MPOUCXOXKACHUM W 3Bomonuu CojHIAa W 3Be3[. JTambl
XKU3HM 3Be3d. Muneunsid Ilyre - Hama ['amakTuka.
Ilonoxenue m nBwxkenne Comnna B ['amaktmke. Tumsl
rajiakTuk. PaguoranakTuku W KBazapbl. UepHble IBIPHI B
saapax TalakTuk. Bceenennas. Pacmmpenue BceeneHHON.
3akon XaOb6na. Pa3zberanue ramaktuk. Teopus bosbiioro
B3pbIBa. PenukToBoe m3nmydeHue. MacmitabHasi CTPYKTypa
Bcenennoii. Meraranaktuka. HepemienHnble mpoOieMbl
ACTPOHOMUH.

5/0

OK 01,
OK 02,
OK 03,
OK 06,
OK 07

I1P63, ITPy6, ITPy8,MP 10,

B ToM 4nciie NpaKTHYECKHUX M J1A00PATOPHbIX 3aAHATHI

2/0

[Ipaktnueckoe 3anaTne Ne31 «CrtpoeHue u  cocraB
Conneunoit cucrembl. [amaktuku. Pabota ¢ kaproii
3BE3HOr0 HEDOA

2/0

OK 01,
OK 02,
OK 03,
OK 09

TPy5, Ilpy9, [1P62,11PG6, IIP67
MP1, MP3, MP15, MP12, MP13
MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10




IIpomeskyTouHas aTTecTaums
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Bcero:

225/38

3.3 IlepeyeHb 1a00paTOPHBIX U MPAKTHYECKUX padoT

Temel
3aHATHUU

7a0opaTOpHBIX W (WIM) TPAKTHYCCKUX

Kpatkoe conepxanne/ onucanue (11eab paboTh)

Crienuan3upoBaHHOE o0opyoBaHue,
TEXHHYECKHE  CPEACTBa,  MPOTPaAMMHOE
obecrieuenue (Ipu HEOOXOTUMOCTH)

Pa3zgen 2 MEXAHUKA

JlabopaTtopHble 3aHATHSA

JlaboparopHoe 3ansTHe Nel
«OmpeneneHue IOTHOCTH BEIIECTBA»

"  JKCIIEPUMEHTAJILHO OIIpEAEIUTh
IJIOTHOCTH KHUJIKOCTU U TBEPAOIO TEJNA;

" OIpEINEIUTH LIEHY JIEJICHUS
U3MEPUTENbHBIX puOopoB, U3MEpPUTh
TFEOMETPUYECKUE PA3MEPBI TEJ, ONPENEIUTh HX
Maccy, paccuuTaTb 00beM, pe3ybTaT CPABHUTD C
TaOJMYHBIMA ~ 3HAYEHUSIMH U YCTAHOBUTH
MOTPEIIHOCTh SKCIIEPUMEHTA

BEChl C pa3HOBECAMHU; JIMHEIKa MacIITabHas;
LITAaHTCHIMPKYJIb;, MEH3YpPKa;  BEIIECTBO,
IIJIOTHOCTb KOTOPOI'O HY>KHO OIIPENEIUTD

JlaGopatopHoe 3ansaTue Ne2
Omnpenenenne K03PPUIMEHTA )KECTKOCTH YIIPYroro
Tena

* H3y4uTh 3aBUCUMOCTH CHJIBI YIPYIOCTH
OT JIMHEWHOW jJedopmanuu; Ha HOpUMeEpe
neGopMaluu  pacTSKEHUs SKCIEPUMEHTAIBHO
MIOATBEPANUTH CIPABEUIMBOCTh 3akoHa ['yka;

ONpeNeNUTh  PacYéTHBIM U TpapHUuecKuM
crocobamu K03 uLueHT YIIPYTrOCTH
(’KECTKOCTB) MPY>KUHBI (PE3UHBI);

" ONpeneuTh 11(33:0% JIeTIeHUS
U3MEPUTEIBHBIX npubopoB, U3MEPUTh
VIUITMHEHUE YIPYroro Tela TpU Pa3TUYIHBIX
nedopMarusx, paccuuTaTh K03 HUIMeHT
’KECTKOCTH,

" pe3yibTaT CpPaBHUTh C  TaOJIUYHBIMU
3HAYCHUSIMH W YCTAaHOBUTH  TIOTPEITHOCTH

9KCIICPUMCHTA

Hltatue ¢ Mydroil u  nepxkarensimMi,
JTUHAMOMETP C HCCIENYyEMOW MpPYKHHOW H
3aKpBITOM  IIKANOM (MM HMCCIeayeMbIi

JOCKYT pEe3WHBI), JIMHEHKa, Yalia OT BECOB,
HAaOOp TPY30B C HM3BECTHBIMH MaccaMH (IO
100 u 50 rpamMmoOB)

JlaGopaTtopHoe 3ansTre No3

"  ONpENENUTh MOIYJIb YIPYTOCTH PE3HMHBI
IIPU PACTSKCHUM,

KOHCIIEKT
MaTepuabl,

WHIUBUyATbHOE 3aJIaHue,
JICKIHH, CIIPABOYHBIE




«3yuenue nedopmannu pacTs>KEHUS»

"  ONpEeleuTh 3aBHCHUMOCTb
nedopMaIuy OT MPHIIOKEHHOW HArPy3KH

pa3mepa

pE3UHOBBIA MHYp JiuuHOM 25—30 cM u
ceuerneM 4— 10 mm?, HaGop rpysos mo 0,1
KT, IITaTUB, JUHEHKA, IITAaHTCeHIIUPKYIIb WU
MUKPOMETP.

IIpakTnyeckune 3aHsATHSA

[Ipaktuueckoe 3ansitue Nel
Pemenne 3agauy 1Mo KUHEMAaTHKe.
JIBIDKECHMUSL.

YpaBHeHus

= HAay4YUTbCA pasiiniaTtb BHU/IbI
MEXaHUYECKOTO JBW)KCHUS B 3aBHCUMOCTH OT
(GOpMBI TPAaEGKTOPUH W CKOPOCTH TEPEMEIICHHUS
TeJa, PACCUUTHIBATh €0 MapaMEeTPhbl, HAYYUTHCS
n300paxarb TpapUUYECKH Pa3IUYHBIC  BHJIBI
MEXaHUYECKUX JIBYDKCHU, 3aIUChIBATh
yYpaBHEHHS JIBUOKCHUS, pas3nuyartb €ero
OTHOCUTEJIBHOCTb; HAY4YUTbcid (POPMYIHpPOBATh
CJICAYIOIIHNE TOHSITHS: MEXaHHUECKOE JIBUKCHHE,
CKOpOCTh W YCKOpEHHE, CHCTeMa OTCYETa,
MEXaHUYECKUH MPUHIIAIT OTHOCUTEIILHOCTH;

" mocie M3yYeHUS TEOPETUIECKOTO
Martepuajia paccMOTpPETh oOpasel]  perieHHs
THUITIOBBIX 3aaa4, BBITIOJTHUTH 3alaHuA
MPAKTUYECKON YacTu

WHIAUBUAYAJIIbHOC 3aJaHuC,
HGKHHﬁ, CIIPpaBOYHEBIC MaTCpHUaJIbl

KOHCIICKT

[Ipaktrueckoe 3anstue No2 Pemienune 3amay Ha
IIapaMeTpbl BPaIlaTeJIbHOTO JBHKECHUS

" HaAY4YHUTHCA pCIIaTh 3aaavd Ha IIapaMCTpPhI
BpaIaTCJIbHOI'O ABUKCHUS

WHIAWBUAYAJIIbHOC 3a1aHuC, KOHCIICKT

HeKI_[I/Iﬁ, CIIPAaBOYHBIC MATCPUAJIBL

[Ipaktuueckoe 3ansTe Ne3 Pemenue 3agau mo
Teme «Buasl cuin B Mexanuke. Cuia TpeHHs MOKos,
CKOJIBXKCHUA, KAYCHU S, BPALLICHU A

®  pacKpbITh coliepaHne 3akoHOB HbroToHa
U OCOOCHHOCTH CHJI Pa3IUYHOW MPHUPOJIBI;
3aKpENHUTh YMEHHUSI U HABBIKM PEIICHUS 3a7a4 Ha
BTOpOM 3akoH HproToHa, korga Ha Teo
JIEUCTBYIOT HECKOJIBKO CHIT;

= JI0CIIe H3y4YCHUS TEOPETUYECKOTO
Marepuaia pacCMOTPETh 00paszer] pereHus
THUIIOBBIX 3aj1ad, BBIIIOJIHUTh 3aJaHMs
MIPAKTHUYECKON YacCTH

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOANYECKUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepual, IMHENKa, KapaH1amt

[IpakTnueckoe 3anstue Ned4 3akoHBI COXpaHEHUS B
MEXaHUKE U UX PUMEHEHHE

" 3aKpenuTh YMEHHUS M HaBbIKH pEIICHUS
3a7ad  Ha 3aKOHbl COXpPAHEHHs DJHEPruM W
MMITyJbca Teja,;

" [ocie
MaTepuaia

U3Y4YEeHUS
paccCMOTPETh

TEOPETUIECKOTO
oOpaseny  pemeHus

TeTpaab Uil MPAaKTUYECKUX paboT, pydka,
METOANYECKUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
Marepuai, JUHEHKa, KapaHIam




THITOBBIX 3aja4, BBITIOJIHUTD 3aJaHuA

[IPAaKTUYECKON YaCTH

[IpakTrueckoe 3austue NeS

Pemenue 3a1a4 Ha popmyssl paboTsl cuil. Pabora u
MOIIIHOCTb. DHEPTHs, € BUABL. 3aKOH COXpaHEHUS
SHEPIrUn

" 3aKpeNUTh YMCHHS M HABBIKUA PEIICHUS
3ama4 Ha (Gopmynbl pabOThI, MOITHOCTH, 3aKOHBI

COXpaHEHHUS

" qocie U3Y4YEHUS TEOPETHYECKOTO
MaTepuaiga paccMOTpeTh oOpaszeln peleHus
TUIOBBIX 3a/ady, BBITIOJIHUTH 3a1aHUs

HpaKTquCKOﬁ qaCTu

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEH1alluK 1o
BBITIOJTHECHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JIMHENKa, KapaHJalll

[IpakTuueckoe 3anarue Ne6. Pemienue 3anau Ha

" 3aKpCnuTh YMCHHA M HABBIKA PCHICHUA

TETpaab Uil MPAKTUYECKHX paboT, pydKa,

3a7a4 Ha (opMyibl pabOThl, MOIIHOCTH, 3aKOHbBI | METOAUYECKHE pEeKOMEeHAaluu o
Temy «PaBHOBeCHE aOCONIOTHO TBEPIBIX TEI» COXpaHEHUs BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
" pocie U3Yy4EHUs TEOPETUYECKOro | MaTepual, JMHEHKa, KapaHaall
MaTepuaga paccMOTpPeTb o0Opasel] peleHHs
TUIIOBBIX 3ajady, BBINOJIHUTh 3aJJaHUs
IIPAKTHYECKON YaCTH
Paznen 3  Mouaekyasipuas  puzuka wu
TePMOIMHAMMKA
JlabopaTopHble 3aHATHS
JlaboparopHoe 3ansTue N4 "  M3y4YUTh B3aUMOCBS3b Makpockonuyeckux | CunbpoH  (aTIOMUHHEBBIH  TI'€pMETHYHBII

“IIpoBepka ra3oBbIX 3aKOHOB™

[apaMeTpoB ras3a 3aJaHHOM MacChl; OIBITHBIM
nyréM yOenuTcs B CIHPaBEIJIMBOCTH 3aKOHA
bouna-Mapuorra;

" omnpeneauTb 00bEM M JAABICHME rasza IpU
IIOCTOSIHHOW ~ TEeMIIEpaType MpHU  Pa3IM4YHOM
HOJIOKECHHUHU CTEKJIIHHOU TpyOKe B COCYe

IWIMHAP C TO(QPUPOBAaHHBIMU CTEHKaMH,
IIKAJION YCIOBHBIX €AWHMII, TOPIIHEM C

BEPTUKAIBHBIM BUHTOM), BO3IYXOBOJHBIN
COCTMHUTEIIbHBIN IIUTAHT, MaHOMETD,
OapoMeTp, UCHBITYeMBId Tra3 3aJaHHON

MaccChbl — BO3/1yX.

JlaGopatopHoe  3aHsTHe  No5
koa(urmenta MMOBEPXHOCTHOM
KUAKOCTH METOJIOM OTpPbIBA KaIlellb

Onpenenenue
TJIOTHOCTH

"  ONpENEeNUTh IOBEPXHOCTHOE HATSKEHUE
BOJBI WM MBUIBHOTO pacTBOpa METOJOM OTphIBA
Karelb

" WU3MEpPUTh MAacCy OJHOM Karud, JIHHY
TPaHUIBl TOBEPXHOCTHOTO CJIOSl, PACCUUTATH
KOO(DPUITMEHT  MOBEPXHOCTHOTO  HATSKEHUS
pacTBOPOB;

"  pe3yibTar
3HAQUEHUSIMU U

TaOJINYHBIMA
MOTPENTHOCTh

CpPaBHUTh C
YCTaHOBHUTH

HKCIIEPUMEHTA

IINPHUIL A7 YUCTOM BOJBI, IIHPULl JUIS
MBUIBHOTO pacTtBopa (o0bemom 5-10 mi),
CTaKaHYMK C YUCTOH BOJOH, CTAaKaHYMK C
MBUIBHBIM paCTBOPOM, MITAHI'CHUOUPKYJIb WA
MHKPOMETP, OCTPO OTTOUYCHHBIH KapaH/aIll.




JlabopaTtoproe  3amarue  Ne6  OmpeneneHue
BJIQXKHOCTH BO3/IyXa U aTMOC(HEPHOT0 JaBJICHUS

U3MEPUTh OTHOCUTEIBHYIO BIQXKHOCTh BO3AYyXa B
nabopatopun (GU3UKU C TIOMOIIBIO ICUXPOMETPA,
U3MEpPUB TeMIlepaTypy BIQKHOIO M CyXOro
TEpMOMETpa

rurpometp ncuxpomerpudeckuiit BUT — C,
CTakaH ¢ KUIITUYEHOH BOJIOU

JlaGopaTtopHoe  3aHatue  Ne7
YIEIbHON TEIUIOEMKOCTH BEILLECTBA

Onpenenenne

" ONBITHBIM IIYTEM OIIPCACIHTL BCIMYMHY
YHGHBHOﬁ TCIINIOCEMKOCTH B€IICCTBA U BBIACHHUTDH

(GU3HYECKUH  CMBICT  ypaBHEHHUS  TEIUIOBOTO
Oajanca;

" ONpPEICIIHTH LEHY JIETICHHS
U3MEPUTENIBHBIX TPUOOPOB, H3MEPHUTH Maccy
KaJJOpUMETpPa, BOJbI, TeJia, HArpeB  TeJo,

IIPOM3BECTH TEIUIOOOMEH C BOJOW, pacCcUUTaTh
TEIUIOEMKOCTh TeJa,

" pe3ynbTaT CpaBHUTb C
3HAYEHUSIMH U YCTaHOBUTb
HKCIIEPUMEHTA

TaOJIUYHBIMU
[IOrPEIIHOCTD

BEChl OINTUYECKHME Ha IITATUBE; Pa3HOBEC;
UCCIIEyEMOE  BEUIECTBO; KaJIOPUMETD;
TEPMOMETD; FIEKTPOIUIUTKA; COCY/[] C BOJOM

JlaboparopHoe 3ansiTue No§
«OmnpeneneHne MOy yIPYrOCTH PE3UHBI»

" ONpeAeiuTh MOAYJb YIPYTOCTH DPE3HHBI
[IPU PACTSKECHUU;

" MPOU3BECTH PACTSHKEHUE IIHYpa, U3MEPUB
pasmep nedopmariuu;

pPE3UHOBBIA IIHYp uMHOW 25—30 cM u
ceueHueM 4— 10 mm2 ,Habop rpy3os no 0,1
KT, IITaTUB, JUHEWKA, IITAHTCHIIUPKYIb WU
MHUKPOMETP

" pe3ynbTaT CpaBHUTh C TaOIMYHBIMH
3HAYCHUSIMHAU nu YCTaHOBI/ITI) HOFpeIHHOCTB
HKCIIEPUMEHTA
JlabopaTtopnoe 3anstue No9 * HaOMOJCHWE 3a  MPOIECCOM  pPOCTa | CTakaH, BOJA, KacTPIOJs, KapaHAall, HUTh,

«HaOnroieHne pocta KpUCTAJUIOB U3 PACTBOPa»

KPHUCTAJUIOB U3
YCIOBUSX,

"  CpaBHEHHUE CKOPOCTH pPOCTa KpUCTAJUIA B
Pa3JIMYHBIX HAMPABICHUAX

pacTBOpa B J'Ia60paTOpHLIX

COJIb

IIpakTHYeckHe 3aHATHA

[TpakTrnueckoe 3ansTue Ne7
Pemenne 3amad mno Tteme «OCHOBBI
VYpaBHEHHUE COCTOSIHUA UAEATBHOTO ra3a

MKT.

"  3aKpEeNUTh YMEHUS U HaBBIKU BBIYUCIICHUS
[IapaMeTPOB COCTOSIHUS Ta3a, UCHOJIb3Ys Ta30BbIE
3aKOHBI W ypaBHeHME  MeHnueneeBa  —
Knaiinepona;

" [ocie
MaTepuaia
TUITOBBIX

W3YICHHUS TEOPETUIECKOTO
paccMOTpeTh  O0paser]  perieHHs
3aaa4, BBITIOJTHUTH 3aJaHUsA

TeTpajab Ui TMPaKTUYECKUX paboT, pyuka,
METOAUYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepual, IMHENKa, KapaHaml




MPAKTUYECKOM YaCTH

[Ipaktuueckoe 3ausitue Ne§
JlaBiieHne SKMAKOCTEM U TBEPIbIX TeJ. 3aKOoH
ITackais.

" HAY4YUTHCA BBIYUCIATH JaBJICHHUC B
KUAKOCTIAX W TBEPABIX TElax, IMEPEBOIUTH
CANMHUIBI UBMCPCHUSA B Pa3JIMYHBIC CUCTCMBEIL,

TETpaab Uil MPAKTUYECKHX paboT, pydKa,
METOANYECKUE PEKOMEH1alluH o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN

" qocie U3Y4YCHHUS TEOPETUYECKOI0 | MaTepHall, JINHEHKa, KapaHaml
MaTepuaga pacCMOTpETb oOpasel] peleHHs
THUIIOBBIX 3ajad, BBIIOJIHUTH 3a/laHus
IIPAKTHYECKON YaCTH
[Ipaktuyeckoe 3anarue Ne9 AOcCoOMIOTHBIE WU "  Hay4HUTbCSA BBIUUCIIATH pasmep | TeTpajip AJs NPAKTUYECKUX padoT, pydka,

OTHOCHUTEJIbHBIE AehopMaIiy TBEPIBIX TET

nedopMaluu B TBEPHABIX TellaX, ONMPEACSATh BH]I
nedopmaiuu, MepeBOANTh CAMHHUIBI U3MEPCHUS B
pa3InYHbIE CUCTEMBI;

" mocie U3YYCHUS TEOPETUYECKOTO
Marepualia pacCMOTpeTh 00pasel] pelieHHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHs

IIPAKTHYECKON YaCTH

METOINYECKUE PEKOMEHTalluK 1o
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepHuall, JMHENKa, KapaH1anl

[Ipaktuueckoe 3anstue Ne 10

Pemenue 3a7a4 o TeMe «OCHOBBI
TepMoauHaMUKU. [IpumeHeHne nepBoro Hayana
TEPMOJIMHAMHUKH K H30TIPOIIECCaM.

" 3aKpenuTb YMEHHMS M HAaBBIKM PELIEHUs
3a7a4 Ha IEPBOE HAYAIO TEPMOIAMHAMHUKH H
KIIJI TermoBoro aBuraTeis;

" pocie U3y4EHUs TEOPETUYECKOTO
MaTepuaga paccMOTpeTh oOpasen peleHHs
TUNOBBIX  3aJa4,  BBIIOJHUTH  33/aHUA

HpaKTquCKOﬁ qaCTHu

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOMYECKUE PEKOMEHTalluH 1o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepHall, JMHENKa, KapaH1anl

[Ipaktuueckas pabora Nell «KIIJ| TemnoBoro

" 3aKpCInUTh YMCHHA M HABBIKA PCHICHUA

TEeTpaab I TPAKTHYECKUX pPabOT, pydUKa,

JIBUTATETIS» 3ana4 Ha KIIJ] TertoBoro nBurarens; METOUYECKHE pEKOMEHIalnn o
" [ocie U3Y4YECHUS TEOPETUYECKOTO | BHIIOJIHEHHUIO paboTsl, CIPaBOYHBIN
MaTepuaia paccMOTpeTh oOpasel] peleHus | MaTepuall, JIMHelKa, KapaHaal
THUIIOBBIX 3aaa4, BBIITOJIHUTH 3aaHus
IIPaKTUYECKON 4acTu
Pasznea 4. DuekTpoauHamMuka
JlabopaTopHble 3aHATHS
JlaGopatopnoe  3anstue Nel0  Omnpenenenue "  OIpElECHHUE YAEIBHOIO CONPOTUBIICHMS | MCTOYHMK TOKa, AaMIIEPMETP, BOJBTMETP,
YACJIBHOTO COIIPOTUBJICHUA ITPOBOAHUKA IMPOBOAHUKA SKCIICPUMCEHTAJIBHBIM ITYTCM, COCIMHUTCIIbHBIC ImpoBoaa, KJIIOY,
" OIpEIEIUTH LIEHY JICIEHNs | IUTaHT€HLIUPKYJIb, JIMHEIKA, KYCOK NPOBOJA,
U3MEPUTENIbHBIX MpPUOOpPOB, HU3MEPUTHh [UIMHY | yIEIbHOE COIIPOTHUBJICHUE KOTOPOTo

IMPOBOAHUKA, CO6paTL QJICKTPUYCCKYIO ILCIIb I10

OIpeIeTISIeTCS




CXeMe, CHATh MOKa3aHus MpuOOpOB, paccuuTaTh
YZI€IbHOE CONPOTHUBIIEHUE IPOBOIHUKA,

" pe3yibTaT CpPaBHUTh C  TaOJIWYHBIMH
3HAYCHUAMU n YCTAaHOBUTH MOrpCIIHOCTh
IKCTIICPUMEHTA
JlabopaTopnoe 3anstue Nell DkcrnepuMeHTanbHas "  U3YYUTH MOCJIeI0BATEIHLHOE U | ICTOYHUK  DJICKTPUYECKOM  DHEPrum ¢
pOBEpKa 3aKOHOB napajuieIbHOTO U | mapaJuielIbHOE COCAMHEHUS TIPOBOJHUKOB; TIOCTOSIHHBIM HampsDKeHHueM (He Bbime 25B);
MIOCJIEIOBATEIBHOTO COSTMHEHUS TPOBOTHIUKOB " ONpEIeIHThH [EHY JICJICHUS | BOIITMETP IIKOJIbHBIH; amMIepMeTp
U3MEPUTEITBHBIX puOOpOB, coOpaTh | IKOJIbHBIA, HAOOp  JEMOHCTPAIIMOHHBIX
AIIEKTPUUYECKYIO 1enb 1o CXEMeE | PE3UCTOPOB C PA3HBIMHU COMPOTUBIICHUIMH,
MI0CJICIOBATEIIBHOTO u NapajuieNIbHOTO | KIIF0Y, COSTUHUTEIBHBIC TPOBOJIA

COCAMHCHUA, USMCPUTH CUJIY TOKA W HAIIPSXKCHUC
Ha BCEX Y4YACTKax, IIPOBCPUTH COOTHOLICHUC

napameTpoB Ha COOTBETCTBHUE 3aKOHAM
COCOUHCHMUS
JlaboparopHoe 3ansTue Nel2 "  OIpEleIUTh LEHY JICICHUs | aMIIiepMeTp  JIaOOpaTOpHBIA,  BOJBTMETP
«[IpoBepka 3axoHa OMa Ui ydacTKa [Emn» AIIEKTPOU3MEPUTEIBHBIX MPUOOPOB, AOMYCTUMBIH | Ta0OpAaTOPHBIM, HMCTOYHUK MUTAHHS, HAOOp
npeiesl U3MEPEHHUI; u3 TpEX PE3UCTOPOB  COMPOTHUBICHUSIMU
" pU3MEpPEHHUE TOKa u HanpsbkeHus | 4 Om, 6Owm, 12O0wm, peoctar, KIHOY
nabopaTopHBIMU TpUOOpamMH, 3aMBIKaHUs TOKA, COCIMHUTEIIbHBIE TTPOBO/IA
"  JKCIIepUMEHTAIbHAS MpOBEpKa

BBITIOJTHEHMS 3aKkoHa OMma.

JlaGopatopHoe 3aHsTHe Nel3 HM3yueHue paboOThI
mynsTuMeTpa. Onpenenenne J/1C u BHyTpeHHEro

HAay4UThCSl TOJb30BATHCS MYJIBTUMETPOM ISl
Pa3HBIX PEKUMOB PaOOTHI

MYJIbTUMETpP, HabOp pe3UCTOPOB,
TPHO/IBI, HUCTOYHUK  TOKa,

JTUOJTBI,
peocrar,

CONPOTHUBIIEHUS HMCTOYHHKA AIEKTPUUECKOU COEIMHUTENIbHBIE TPOBO/JIA, KITFOU.

SHEPrUun

JlaboparopHoe 3ansTHe Nel4 . ONPEEIUTh LEHY neneHus | 6atapest akKyMymsTopa, dJIeKTpuuecKas

«HccnenoBanue 3aBUCHUMOCTH MOIIHOCTH, | DJIEKTPOU3MEPUTETHHBIX MPUOOPOB, JOMYCTUMBIA | JJaMIIOUKa C ITATPOHOM, PEOCTAT CO

noTpedseMoit JaMIoin HaKaJIUBaHUs OT | IIpees U3MEPEHHUIL; CKOJIB3SIIIIMM KOHTaKTOM, aMIIEPMETP,

HaIPSKEHUS Ha €€ 3KUMax)» = HCCIEAOBaTh 3aBUCHUMOCTh MOIIHOCTH, | BOJBTMETP MOCTOSIHHOTO TOKA,
noTpebisieMoil  JaMmmod — HaKallMBaHUSA  OT | COCIUHUTENbHBIE MPOBOJIA, KIFOY.
HaIPSDKEHUS Ha €€ 3aKNMax

Jlaboparopuoe 3amstue Nel5  Ompenenenue " pacKpbITh BIMSHUE TEMIeEpaTypbl Ha | IpUOOp A OMpEeIeNIeHUs TEeMIEPaTypHOTO

TeMIlepaTypHoro ko3 duiinenra Mmeau INEKTPUYECKOE  COTMPOTUBIEHHWE  METAIOB; | KOOPGUIIMEHTa  CONMPOTUBICHUS  MEIH,

ONBITHBIM IYTEM ONpEAETUTbh KOI(PPHUIHEHT
TEPMHUYECKOTO COINPOTHUBIEHUS Meau, colpaB

tepmoMeTp TexHuueckuid or 0 go 100°C c
nenor genenus 1°C, ommeTp, BHEUTHUU




AIIEKTPUYECKYIO IIeTb U U3MEPHUB AJIEKTPUUYECKUE

rapamMeTpsl IPH  PA3IMYHBIX  TEMIlepaTypax
IIPOBOJIHUKA,;
" [OCTPOMTb 110  JKCIEPUMEHTAIbHBIM

JAaHHBIM IpaUK 3aBUCUMOCTHU COIIPOTHUBIIEHUS OT
TEMIIEpaTyphl

cocyn KaJopuMeTpa c BOJIOM,
AJNEKTPOIUIUTKA, K04, COCIUHHUTEIIbHbIC
MIPOBO/JIA, IITATHB C My(PTON U JTAITKOH.

JlabopaTtoproe 3ansatue Nel6  Omnpenenenue
COMNPOTHUBIICHUS PE3UCTOPA METOJIOM MapKUPOBKU

"  ONpeleuTh HOMMHAJIbHOE
COIPOTHUBIIEHUE pE3UCTOpPOB METOJIOM
MapKUPOBKH;

"  OompeaCiIuTh OOMYCTHMOC 3HAUYCHUC CHIIBI
TOKa JId JaHHBIX PE3UCTOPOB IIPpHU HU3BCCTHOM
HOMHHAJIC MOIIIHOCTH

Ha0Op PE3UCTOPOB Pa3HBIX CONPOTUBICHHI,
TabJIMIIa 3HAKOB MAPKUPOBKHU.

Jlaboparopuoe 3anstue Nel7 Omnpenenenue KIIJ]
HarpeBaTesen

" HAYYWTBCA  NPAKTHYECKH  ONPEACIAThH
TETIOBYIO oTaauy AIIEKTPHUYECKOTO
HarpeBaresi Jr00ro THIIA;

" [POW3BECTH  HATPEB  IKUAKOCTH H
OIPEJICNIUTh TEIUIOBbIC TApaMETPhI IPOIIeCcca;
* onpenenuth  APGHEKTHBHOCTH  PabOTHI
HarpeBaTelnell CpaBHEHHEM IMOJNYYEHHOH U
MepeTaHHON TETUIOTHI

2 DJIEKTPUYECKUX HArpeBaTelis, COCYH JUIs
KHTISTYCHUS BOABI, BOJa, TEPMOMETP,
CeKyHI0Mep (Yachl), CIPABOYHHK MO (HU3HKE

Jlaboparoproe 3amstue Nel8  Ompenenenue
AJIEKTPOXUMHYECKOTO  JKBHUBAJIEHTa MO B
Ipolecce IEKTPOIr3a CynbdaTa MeIu.

" OIpPEHEIUTH JIEKTPOXUMHUUECKUN
SKBUBAJIECHT MEU SKCIEPUMEHTAIBHBIM ITYTEM;

" [IPUTOTOBUTH  PACTBOP  DJIEKTPOJIUTA,
MPONYCTUTh YEPE3 HETO AIEKTPUUECKUM TOK;

BEChl U PA3HOBECHI;  aMIIEpMETP; Yachl;
JNEKTPOIUINTKA; aKKyMYJISTOpHas Oarapes;
peocTaT; K04, MEeTHbIEe ANEeKTPOAbI (2 1IT).)
CO BCTaBKOW; COCIUHUTEIBHBIE TIPOBOJIA;

" HAaWTHU DJIEKTPOXMMHYECKHH DSKBUBAJCHT | DJEKTPOJUTHYECKAass BaHHA C PacTBOPOM
MEIM Yepe3 Maccy OcaJka Ha dJIEKTPOJEH | MEIHOro Kyrnopoca
[IapaMeTpsl NIEKTPUIECKON LIETH;
" pe3ynbTaT CpaBHUTb C TaOJIMYHBIMU
3HAUEHUSIMM M YCTAHOBUTHb  IOIPELIHOCTh
HKCIIEPUMEHTA
JlaGopatopHoe  3ansatue  Nel9  3aBucumocTh "  U3MEpATh COINPOTHBIIEHHE NPOBOJHHUKA | MYJIbTUMETpP, HOpUOOPBI I HU3YYEHUs
COMPOTUBIIEHUS OT  TemrmepaTypsl  00pa3loB | OMMETPOM; 3aBUCHUMOCTH COIPOTUBIICHUS MeTaula U
MeTaJljia U MOJIyIIPOBOIHUKA "  YCTaHOBUTbH 3aBUCUMOCTb COIIPOTHUBJIEHHE | MOIYIPOBOJAHHUKA oT TEMIIEPATYPHI,

MeTaljia U MOJYIPOBOJAHUKA OT TEMIIEPaTyphbl

TEPMOMETp, IEKTPUUYECKas IJIUTKA, IITATHB
C TIPUHAJICKHOCTSMH, KOJI0a ¢ BOAOH.

JlabopaTtopnoe 3ansitue No20

* yrayOuTh  TNOHUMaHHEe  (PU3NYECKOTrO

HWCTOYHHUK TOKaA, aMIICPMETP, pCOCTaT, KIIIOY,




«3yuenne BJIEKTPUYECKUX CBOICTB

MOJIYITPOBOTHUKOB)

CMBICJIA ITIOHATHA ITOJYIIPOBOAHUK,
" pasianyarbh MEXaHHU3M IIPOBOJUMOCTH

JTNOJT, COCTMHUTEIIBHBIC TTPOBO/IA

IIpakTnyeckue 3aHsaTus

[IpakTuueckoe 3ansatue Nel2 "  U3Y4WUTh NIEKTPUYECKOE II0JIe, 3HATh €ro | UHAUBUAYAJIbHOE  3aJaHue, KOHCIIEKT
Pemenue 3ama4 no teme «IEKTPOCTATHKA IPUPONY, €ro JEWCTBHE Ha JJIEKTPUYECKHUE | JIEKLHM, CIPABOYHBIE MAaTEPUAIbI

3apsAJbl U Ipyrue JIEKTPUIECKUe 10,

" qocie U3Y4YCHHUS TEOPETUYECKOIO

MaTepuala pacCcMOTpETb oOpasel] pelleHHs

THUIIOBBIX 3ajad, BBITIOJIHUTh 3alaHus

IIPAKTHYECKON YaCTH
[IpakTnueckoe 3anarue Nel3 "  U3Yy4UTH JIEKTPUYECKOE [OJIE | UHAUBUYAIIbHOE  3aJlaHMUE, KOHCIIEKT

Pemenne 3aJ1a4 o TEME «Coennaenne

KOHJACHCATOPOB B 6aTapeIO »

KOHJIEHCATOpa, 3HaTh €ro NpUpoy,
"  M3y4YUTh BHJBI KOHJEHCATOPOB, CIIOCOOBI
COCIMHEHUS] KOHJICHCATOPOB B Oarapero;

" mocie W3YyYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh 00pasel] pelieHus
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHs

IIPAKTHYECKON YaCTH

JICKHI/Iﬁ, CIIPaBOYHBIC MaTCPUAJIbL

[IpakTnueckoe 3anarue Nel4
Pemenue 3agau «3akonsl Oma. CONPOTUBICHUE

" 3aKpENHUTh YMEHHUS U HABBIKA BBIYMCIICHUS
CUJIBI TOKA, HAIpPSKEHUS, COMNPOTUBIICHUS 10
ompeneneHuo M mo 3akoHy Owma uisl ydactka
[EITH;

" mocie U3yYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0pasel peuIeHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJlaHHs

IIPaKTUYECKON YacCTH

TeTpaab Ul MPAKTUYECKUX paboT, pydka,
METOOHUYECCKHEC PEKOMEHOAAINN 110
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepHall, JMHEeNHKa, KapaH1aml.

[IpakTnueckoe 3anarue Nel5
Pemenne 3amau  «CwmenranHoe
IIPOBOJHHUKOB)

COeIUHEHNE

® 3aKpenuTh YMCHH U HABBIKM BbIYUCIICHUA
CUJIBI TOKa, HaAIPsIHKCHUA, COIIPOTUBIICHHUA II0
OMpPCACIICHUIO U II0 3aKOHY Owma AJId ydacCTKa
e € y4€TOM 3aKOHOB pa3IMdYHOro COCAMHCHUA

IIPOBOJHUKOB;

" pocie U3Yy4EHUs TEOPETUYECKOTO
MmaTepuaja paccMOTpeTh oOpasel] pemeHus
TUIIOBBIX 3ajad, BBITIOJTHUTh 3alaHus

HpaKTquCKOﬁ qacTHu

TeTpaab Jid TMPaKTUYECKHX paboT, pyuka,
METOANUYCCKHUEC PEKOMEHOAaINN 110
BBITIOJTHEHHIO paboThl, CIPaBOYHBIN
Marepua, JTMHeKa, KapaHaanl.

[IpakTnueckoe 3anstue Nel6

" HaAY4YUTBCA pCIIaTh 3a4a4d, HCIOJIb3YA

TeTpajab JJId TMPaKTUYECKUX paboT, pyuka,




Pemenne 3amau mo Teme «Pabota, mMourHOCTh U | (hOpMYIBI pabOThI TOKA U MOILITHOCTH; METOANYECKUE PEKOMEH1alluu o
COIIPOTUBIICHUE 3JIEKTPUUECKOTO TOKA» = [ociue HU3yYCHUS TEOPETUYECKOTO | BBIIIOJIHEHUIO paboTHI, CITPABOYHBIN
MaTepuaiga paccMOTpeTh oOpaszel] peuieHus | MaTepual, JIMHEWKa, KapaHaall
THUIOBBIX 3ajad, BBITIOJIHUTh 3aJjaHUs
MIPAKTUYECKON YaCTH
[Ipaktuueckoe 3ansitue Nel7 "  HAY4YUTHCH peuars 3a7a4u Ha | TETpagh A MPAKTUYECKUX paboT, pydka,

Pemienne 3amad mo teme «DIEKTPUUECKHUUA TOK B
Pa3JIMYHBIX cpeaax»

OIIPECACIICHUE IMapaMETPOB IJICKTPOJIN3a,

" qocie U3Y4YEHUS TEOPETHUUECKOTO
MaTepuaiga paccMOTpeTh oOpaszeln peleHus
TUIOBBIX 3aj1ad, BBITIOJIHUTH 3a/1aHust

HpaKTquCKOﬁ qaCTu

METOANYECKUE PEKOMEH1alluH o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepual, JMHEWKa, KapaHaall

[IpakTuueckoe 3ansatue Nel8
Pemenne 3amau nmo temMe «MarHuUTHOE TIOJIE U €rO
XapaKTEPUCTHKI

"  3aKpENHUTh YMEHHUS U HABBIKA BBIYMCICHUS
BEJIMYMH C MCIOJb30BaHMEM 3aKoHa Amiiepa,
dbopmyn s onpeneNeHruss MarHUTHOTO TOTOKA,
cuiibl JIopeHa;

" [ocie U3Y4YEHUS TEOPETUUECKOTO
MaTepuaiga paccMOTpeTh oOpasen peuieHHs
THTIOBBIX 3a/ady, BBITIOJIHUTH 3a1aHUs

HpaKTquCKOﬁ qaCTu

TeTpajb JUIA MPAKTUYECKHX padoT, pydka,
METOANYECKHUE PEKOMEH1alluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHanl

[IpakTuueckoe 3ansarue Nel9

" 3aKpCnUTh YMCHHA U HABBIKH BBIYHCIICHUA

TeTpajap i1 IMPaKTUYECKUX paboT, pyuka,

Pewenne 3amad no teMe «JlelicTBUE MAarHMTHOIO | BEIWYUMHBI  CWibl  JIopeHma,  mapaMmeTpoB | METOOUYECKHE PEKOMEHIalluu o
IOJISL HA 3apsii» JIBUKECHHUS 3apSKEHHBIX YACTHIL B [IUKIJIOTPOHE; BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
" [ocne U3YYEHHUS TEOPETUUECKOr0 | MaTepual, JUHEeNKa, KapaHaall
MaTepuaga PpacCMOTPeTb 0O0pas3el] pelieHus
THIIOBBIX 3az1ad, BBIIIOJIHUTH 3a7aHUsA
IIPAKTHYECKON YaCTH
[TpakTrueckoe 3ansaTue Ne20 " U3Y4UTh SBJCHHE AJIEKTPOMArHUTHOM | TeTpaap A NPAKTHUYECKUX paldoT, pydka,
Pemrenne 3amau mo Teme «ONEKTPOMArHWTHAsA | MHIAYKUWH, IpaBuwio JIeHna; METOANYECKUE PEKOMEHTallnH o
MHAYKIHS. 3aKOH 3JIEKTPOMarHuTHON MHIYKITH " qocie U3y4YEHUs TEOPETUYECKOTO | BBIITOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepuala paccMOTpeTb oOpasel] pelleHus | MaTepual, JMHEHKa, KapaHaall
THIIOBBIX 3az1ad, BBIIIOJIHUTH 3a1aHUsA
MIPAKTHUYECKON 4acTH
[IpakTnueckoe 3anarue Ne2 1 " U3Y4UTh SABJICHME CAMOMHIYKIMM U | TETpaab A NPAKTHUYECKUX paldoT, pydka,
Pemenwue 3ana4 no teme «CaMOMHAYKIHS» Hay4HUThCS peIIaTh 33/1a4U; METOANYECKUE PEKOMEHTallnH o
" [ocnue U3y4YEHUs TEOPETUYECKOTO | BBIITOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepuala  pacCMOTpeTh o0Opasel] pelleHus | MaTepual, JMHEHKa, KapaHaall




THITOBBIX 3ajad, BBIITOJIHUTH 3aJIaHus
IIPAKTHYECKON YaCTH
Pa3pen 5. Kojie0anusi 1 BOJIHBI
JlaboparopHble 3aHATHS
JlaGopaTopnoe 3anstue No21 IIpoBepka 3aKOHOB "  YCTAaHOBHUTh MaTeMaTUYECKYIO | JJIEKTPOHHBIA CEKYHIOMEpP, H3MEpHUTEIbHAs

KoJIeOaHMI MaTeMaTHYECKOr0 MasTHUKA

3aBUCUMOCTb II€PUOJa HUTAHOIO MAsATHHUKA OT
JUIMHBI HUTHU MasiTHUKA;

" U3MEpPUTh BpeMs 3aJaHHOTO KOJIMYECTBA
Kosie0aHUH, MEHsAs JJUHY HMTH, paccuuTaTbh U
CPaBHUTH TapaMeTpbl KOJICOAHWH TpU pasHO
JUIMHE MasiTHUKA

JICHTA, MAPUK C OTBEPCTHUEM, HUTh, IIITATUB C
MY TOH ¥ KOJIBIIOM

JlabopaTopunoe 3anarue Ne22 H3yyeHue 3aKOHOB
NPY>KUHHOT'O MasiTHUKA

u 3KCHCpI/IM€HTaJII>HO YCTaHOBI/ITI)
3aBUCHMOCTh TE€pPHOJa KOJCOAHUN MPYNKUHHOTO
MasjTHHUKA OT JKCCTKOCTHU HPY)KI/IHBI U MacCChbI
rpysa:

"  W3MEPHUTh BpPEMS 3aJaHHOTO KOJHNYECTBa
KoJIeOaHUi, U3MEPUTh M PACCYMTATh MapaMeTphbl
KoJIeOaHn

IITaTUB ¢ My(TOH U Jankoi, HaOOp NMPYyXKUH
pa3HOM KECTKOCTH, HAbOp TIpy30B pa3zHOM
Macchl, CEKyHJIOMEp

Ne23

JlaGopaTopHOe  3aHATHE YceTpoicTBo " W3YYUTh YCTPOWCTBO M HMPUHIUN palboThl | TpaHCHopMaTop J1aOOPATOPHBIH, JamMIa
TpaHcopmaTopa U reuepaTopa TpaHcopmaTopa U reHepaTopa; HaKaJUBaHUsS, KIIOY 3aMbIKaHHUS  TOKa,
" u300pa3uTh TpaHchopMaToOp, I'eHEpaTop, | KOMIJIEKT MPOBOIOB COEANHUTEIbHBIX
yKa3aTb  COCTaBHbIE  YacTH, OTBETHTb Ha
KOHTPOJIbHBIE BOIIPOCHI
JlaGopatopHoe 3anste Ne24  «OmpenerneHue * mpoHaOIr0AaTh X0 Jyued B CTeKIsHHOHM | CTeKk/IsHHAs IUIACTMHKA, JIyd CBeTa, JHCT

IMoKas3aTeyid MpEJIOMIICHUA CTCKIIa»

MpU3ME;
"  [IOCTPOUTH NAJAIOIIMN U INPEITOMIEHHBIN

Oymaru, JUHelKa, TpaHCIOPTHUP

Jydyd, 10 yrjlaM TaACHUss W IMPCIOMIICHUA
caciaTh pvaéT IoKa3aTeida MMPECIOMIICHUA
CTCKJIa
Ha6opaTopHoe 3aHsaTHe No25 " JKCHECPHUMEHTAJIbHBIM l'IyTCM IJIACTUHBI CTCKIIIHHBIE — 2 mT., JlaMia ¢C

«Habmonenne nateppepeHny 1 U pakium
CBETa»

npoHabIo1aTh WHTEPHEPEHIUNI0 U JUGPAKIIUIO
cBeTa

"  YCTaHOBUTH
CIIEKTPOB

BUJ T (HpaKIIMOHHBIX

HpHMOfI HUTBIO HaKaJla, IITAHTCHIUPKYJIb.

JlaGopaTtopnoe 3ansitue No26
«OrnpeneneHue NITUHBI CBETOBOM BOJIHEI C

"  M3y4yEeHHE SIBICHUA TUPPAKIIH,
"  ONpPEIEIUTh JJIMHY BOJIHBI CBETA

TudpakIuOHHAs pelleTKa, ICTOYHHUK CBETa,
yCTaHOBKa Ui HAaOJIIOACHUS




MTOMOIIBIO AU(PPAKITUOHHON PEIIECTKI

TG PaKIIMOHHON KapTUHBI

JlaGopaTopHoe 3ansiTre No27
«Halnroaenue CruionHoro v IMHEWHYaToro

CIICKTPOB»

"  JKCHEPUMEHTAJIbHBIM nyTéM
IIPOHA0JIIOaTh  CHEKTPbl ~ UCHYCKaHWs |
HOTJIOILEHUS NTpeJIaraéMbIX BEIIEeCTB

" YCTAaHOBUTb  CXOACTBO U
CIIEKTPOB

paznuuue

NPOCKIIMOHHBI  ammapar, CIHEKTpPaJIbHbIC
TPYOKH C BOJOPOJOM, HEOHOM HIIU TEIIUEM,
BBICOKOBOJIBTHBII UH]IYKTOD, Oarapest
AKKYMYJIATOPOB, IITaTUB, COCAMHUTEIHHBIC
MPOBOJIA (o6rmue Ha ayJIUTOPHIO),
CTCKJISIHHAsI TUTACTHHA CO  CKOIICHHBIMHU
rpaHsIMU (BBIIAETCS KOKIOMY).

HpaRanecmle 3aHATHSA

[IpakTuueckoe 3anstue Ne22
Mexanuueckre KoneOaHus U UX XapaKTEepPUCTUKU

"  3aKPENUTh YMEHHS U HABBIKU BBHIYMCIICHHUS
napaMeTpoB K0JIe0aTeIBHOTO JIBUKCHHSI,
XapaKTEPUCTUK MEXaHUIECKUX BOJIH;

" mocie U3Y4YCHUS TEOPETUYECKOTO
Marepuaiia paccMOTpeTh o0Opasel  pelieHus
TUITOBBIX 3aaa4, BBITIOJTHUTH 3alaHUuA
NPAKTHYECKON YacTH

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOOHUYECCKHUEC PEKOMCHAAIN I10
BBITOJIHEHUIO paboTHl, CIPaBOYHBII
MaTepuall, JMHEeHKa, KapaH1aml.

[IpakTuueckoe 3anarue Ne23

Pemienne 3agay Ha BUIBI COHpOTHBJ’ICHHfI B ICIIIX

MEPEMCHHOI'0 TOKaA.

u I/I3y“H/ITI) CBO6OZIHI>I€ E)JIGKTpOMaFHI/ITHBIe
KoJIeOaHUsT B KOHTYPE, BHUJbI CONMPOTHBIICHHS B
aenn HepeMeHHOFO TOKa, nux OTIINYUA 158
0COOEHHOCTH,

" [ocie H3yYCHUS TEOPETUYECKOTO
MaTtepualia pacCMOTpeTh o0pa3el  pelieHus
TUITOBBIX 3aaa4, BBIITOJIHUTH 3adaHUsA

HpaKTquCKOﬁ qacTHu

TETpajab i1 IMPaKTUYECKUX paboT, pyuka,
METOANYECKUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepual, IMHENKa, KapaHamt

[IpakTrueckoe 3anstue Ne24
IlepeMeHHBIN 3JIEKTPUYECKHUI TOK

"  WU3y4YUTH [apaMeTpsl IIEPEMEHHOIO TOKa
(mefcTByIOINME U AMIUTUTYIHBIE), UX OTIWYHS U
OCOOCHHOCTH;

" mocie U3YYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0Opasel pelieHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJaHusI

MIPaKTUYECKON YacTH

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepHall, IMHENKa, KapaHaml

[IpakTnueckoe 3anarue Ne25
Pemenue 3amau Ha hopmymsl TpanchopmaTopa

"  W3Y4YUTh MapaMeTpbl TpaHchopmaTopa, Ux
3HaYeHue, POpMyIIbl Il BEIYUCICHHUS,

" qocie U3Y4YECHHUS TEOPETUYECKOIO
MaTepuaiga pacCMOTPeTh o00pasel] penieHus

TeTpaab Ul MPAKTUYECKHX paboT, pydka,
METOANYECKUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepual, JUHEHKa, KapaHaaml




THUITOBBIX 3aaa4, BBITIOJIHUTH

IIPAKTHYECKON YaCTH

3aJaHus

[IpakTrueckoe 3austue Ne 26
Pemenne 3amau no Teme «DJIEKTPOMArHUTHbBIE
KOJIe0aHUs U BOJTHBI»

"  M3y4YUTh CBOOOAHBIC 3JIEKTPOMATHUTHBIC
KoJieOaHUsl B KOHTYpE, PacHpOCTpaHEHUE BOJIH,
BU/JIbI BOJIH UX OTJIHYUS;

"  mocie M3YyYeHUS TEOPETUYECKOTO
MaTepuaiga paccMOTpeTh oOpasel peuieHHs
THUIIOBBIX 3ajad, BBITIOJIHUTh 3aJaHHS
MIPAKTUYECKON 4acTu

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEH1alluK 1o
BBITIOJTHECHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JIMHENKa, KapaHJalll

[Ipaktuueckoe 3ansitue Ne2/
Pewenue 3amay o reme «3aKOHBI F€OMETPUUECKOM
OTNITUKI

" H3YUYUTHh 3aKOHBbI OTpPAXKCHUMA u
MMPCJIOMJICHUSA CBCTA, HAYUUTHCH PCHIATH 3aJdavu
Ha yIJbl IIAACHUA U IIPCIIOMIICHUA CBETA,

" mocie U3YYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0pasel pelICHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJIaHMsI

IIPAKTHYECKON YaCTH

TETpaab Uil MPAKTUYECKHX paboT, pydKa,
METOANYECKHUE PEKOMEH1alluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHanl

[IpakTuueckoe 3anstue Ne28

"  H3YYMTb 3aKOHBI BOJIHOBOM OITHUKH

TeTpaab i1 MPaKTUYECKHX paboT, pyuka,

Pemenne 3agady IIO0 TEME «3aKoHBI BOJIHOBOI " HaAY4YUThCA peIIaTh 3aJa4yd Ha pacueT | MCTOANYCCKHUC PEKOMCHAAIN I10
ONTUKM» TU(PPaKINOHHOM PeleTKH; BBITIOJTHEHHUIO paboTHI, CIIPaBOYHBIN
" pocie U3y4EHUs TEOPETUUECKOI0 | MaTepHall, JINHEeHKa, KapaHaall
MaTepuaja paccMOTpeTh oOpasel] peleHus
THUITIOBBIX 3aaa4, BBIIIOJIHUTH 3alaHusA
ITPAKTUYECKON YacTH
Paznen 7 KBanroBas ¢pusuka
[TpakTnueckoe 3ansaTue Ne29 * u3yuuth  3akoHbl  CroneroBa  ANA | TeTpaab A NPAKTHUYECKUX paldoT, pydka,

Pemenne 3amau mo teme «3akoHbl (poTodddexTa.
VYpaBHeHue DUHIITEITHAY

dbotoadpdexra. Hayunthcss pemars 3amauu Ha
ypaBHEHHE DWHINTEIHA;

" pocie U3Yy4EHUs TEOPETUYECKOTO
MaTepuaja paccMOTpeTh oOpasel] pelieHus
TUITOBBIX 3ajad, BBITIOJTHUTh 3aJlaHus

HpaKTquCKOﬁ qacTu

METOIMYECKHUE PEKOMEHTalluH o
BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
Marepua, JMHeWKa, KapaH1aml

[Ipaktnueckoe 3ansTHe Ne30 «3amuch sSAEPHBIX
peakuuii. CTpoeHHE aTOMOB M aTOMHBIX SJEP.
3aKOH paJiMOaKTHBHOIO pacrajga»

- 3aKpCIUTh YMCHUA U HABBIKW BBIYMCIICHUA
SHEPTUU CBS3U A1pa, a TaKkKe MPaBUIBHOTO
HaMMUCaHUs AJIEPHON PEAKIUH C UCTI0JIb30BAHUEM
3aKOHOB COXPaHEHHSI MAacCOBOTO U 3apsI0BOTO
yucen (3CM3Y) u BEIYUCIICHHS JHEPTETHYECKOTO

TeTpaap Jid TMPaKTUYECKUX paboT, pyuka,
METOAMYECKHUE PEKOMEH1alluu o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepual, IMHENKa, KapaHaml




BBIXOJa SIAEPHOMN pEeaKIvH;

" pocie U3y4EHUs TEOPETUYECKOIO
MaTepuaja paccMOTpeTb oOpasel] pelieHus
TUIIOBBIX 3ajad, BBITIOJIHUTh 3a/1aHus
IPAaKTUYECKOH YacTh
[Ipaktuueckoe 3anstue Ne31 «CrtpoeHue u cocras "  3aKpENUTH YMEHHUS u HaBBIKM | TETPaAb JUIA MPAKTUYECKHX paboT, pydKa,
Conneunoii cucremsl. I'anaktuku. Pabora ¢ kaproil | oOHapyxkeHus  3BE3N, ONIpeNleJIEHue  UX | METOJIMYECKUe pEeKOMEeHAaLuu o
3BE3IHOTO HEOa» KOOpAMHAT BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN

"  HM3y4YUTh CTPYKTYpPY U cocTaB Beenennoi

MaTcpual, HHHCﬁKa, KapaHJaall




4 YCJIOBUS PEAJIU3AIIMA YYEFHOU JUCIIUILINHBI

4.1 MaTepuaJbHO-TeXHHYeCKOe o0ecnieyeHne

JUia peanuzanuy IporpamMmbl yueOHON AMCLUILIMHBI IPETYCMOTPEHBI CIEAYIOIINE ClIEUAIbHbBIE
MOMEIIECHUS:

Kabunem «EcmecmeenHOHayuHbIX OUCYUNIUHY, OCHAIICHHBIA B COOTBETCTBHH C MPHIIOKECHHEM
3 006pa3oBaTENBHOM MPOTPAMMBEI.

Jlabopamopusi «@u3uxa», OCHAIlEHHAs B COOTBETCTBUU C NPWIOKEHHEM 3 00pa30BaTebHOM
IIPOrpaMMBl.

Ilomewenue ona 6ocnumamenvHoOU pabomul, OCHAIIEHHOE B COOTBETCTBHU C NPHIOKEHUEM 3
00pa3oBaTeabHON IPOrPaMMBI.

Komnviomepnuuwiii knacc, OCHAIIEHHBI B COOTBETCTBUU C IPUIIOKEHUEM 3 00pa3oBaTEIbHON
IIPOrpaMMBl.

4.2 YueOHOo-MeTOoAHYecKOe U HMH(OPMAIIMOHHOE o0ecTiedeHne peaju3alii MPOrpaMMbl

OcHOBHBIC HCTOYHHMKH:

1 Mskumes, I'. 5. ®usuka: 10-i kimacc: 6a30BbId u yriayOnéHHbIN ypoBHH : yueOHUK / . 5.
Mskumes, b. b. byxosues, H. H. Cotckuii ; non penakuueit H. A. [lapdentoeBoit. — 11-e uzn., crep.
— Mocksa : IIpocsemenue, 2024. — 432 c. — ISBN 978-5-09-112178-0. — TekcT : 31eKTpOHHBI# //
Jlanp : snexTpoHHO-OMOnMoTeyHass cucrema. — URL: https://e.lanbook.com/book/408686 (marta
obpamenust: 02.04.2025). — Pexum mocTyna: s aBTOPHU3. TOJIE30BATEIICH.

2 Mskumes, I'. 5. @usuka: 11-i knacc: 6a30Bblit U yrnyOnéHHbid ypoBHH : yueOnuk / I'. .
Mskumes, b. b. byxosues, B. M. Yapyrun ; nox pexakuueit H. A. IlapdentseBoii. — 12-e u3z., crep.
— Mockaa : IIpocserienne, 2024. — 432 ¢. — ISBN 978-5-09-112179-7. — Tekcr : 27eKTpOHHBIIA //
Jlane : snmekTpoHHO-OMOMMoTeuyHass cucrema. — URL: https://e.lanbook.com/book/408689 (mara
obpamienusi: 02.04.2025). — Pexxum noctyna: i aBTOpU3. MOJIb30BaTENEH.

JlonoJHUTeIbHbIE HCTOYHUKH:

1. emumuenko, B. . ®usuka : yueOnuk / B.1. Jlemuguenko, U.B. [lemunuenko. — 6-e u3fm.,
nepepad. u gon. — Mocksa : UHOPA-M, 2022. — 581 c. + Jlon. Mmatepuaisl [ DNEKTPOHHBIN pecypc].
— (Beoiciiee o6pa3zoBanue: bakanaspuar). - ISBN 978-5-16-010079-1. - Tekcr : anexTponHsli. - URL:
https://znanium.ru/catalog/product/1858485 (mara oOpamenus: 02.04.2025). — Pexxum noctyma: 1o
MIOJIITHCKE.

2. Ky3nenoB, C. . ®usnka. OCHOBBI AJIEKTPOJMHAMUKH. DJIEKTPOMArHUTHBIC KOJCOAHHS H
BOJIHBI : yueOHoe mocobue / C. U. KysnenoB. — 4-e u3zn., ucnp. u jnon. — Mocksa : By3oBckuit
yuebnuk : UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : anmexrponssri. - URL:
https://znanium.ru/catalog/product/1850635 (mara oOpamenus: 02.04.2025). — Pexxum pocryma: 1o
TIOJIITHCKE.

3. TapacoB, O. M. ®usuka : ydeOHoe mocobue / O. M. TapacoB. — MockBa : POPYM :
NHOPA-M, 2019. — 432 c¢. — (IIpodeccuonansruoe obOpazopanme). - ISBN 978-5-91134-777-2. -
Texkcr : »snekrponnsii. - URL: https://znanium.ru/catalog/product/1012153 (nata oOpamieHus:
02.04.2025). — Pexwum q0CTyIa: 1O TOATHKCKE.

4. PomqumonoB, B.H. ®usuka: y4yeObHOe mocobme nansi cpenHero npodeccruoHaIbHOTO
obpaszopanwus / B. H. PoguonoB. — 2-e u3n., ucnp. u gor. — Mocksa : U3mparensctBo FOpaiit, 2023, —
265 c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-07177-1. — TekcT : 2MEKTPOHHBIH //
OopasosarenpHas mwiardpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512604 (nata oGpamieHwus:
02.04.2025).

5. Iunckuii, A. A. ®uzuka : yaeonnk / A.A. [unckuii, I'.}O. I'pakoBckuii ; mox obmr. pexa. FO.H.
Huka, H.C. IlypeimeBoit. — 4-e uzn., ucnp. — Mocksa : POPYM : UHOPA-M, 2022. — 560 c. —
(Cpennee npodeccuonampHoe obpazoBanue). - ISBN 978-5-00091-739-8. - TekcT : 37MEeKTPOHHBIN. -
URL: https://znanium.ru/catalog/product/1712397 (mara o6pamenus: 02.04.2025). — Pexxum gocryma:
IO TIOJTITHCKE.

HNuTepHeT-pecypcebl:
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https://urait.ru/bcode/512604

. I'ocynapcrBennas oo6paszoBarenbHas miatgopma «Poccuiickas 3IeKTpOHHAS KOy © OPHUITHATBHBIHA
cait. — URL : https://resh.edu.ru/ (nara oopamenuns 02.04.2025). — TekcT : 2J1€KTPOHHBIH.

. OtkpeIThIi KOIUTeK. Pusnka : caitt. - URL : http://www.physics.ru (zara oopamenust 02.04.2025).
— TeKCT : AIEeKTPOHHBIN.

. ®usuka s Beex. 3amaun no ¢usmke ¢ pemenusmu : caiit. — URL : http://fizzzika.narod.ru (marta
obparnienus 02.04.2025). — TekCT : 3JIEKTPOHHBIN.

. KBanT: HayuHO-mIONyJsApHBIH  (U3MKO-MaTeMaTHYeCKUi KypHan : caiWr. — URL
http://kvant.mccme.ru (mata oopamienus 02.04.2025). — TekcT : 371€KTPOHHBIH.

. MonekynspHas ¢usuka : caiit. — URL :  http://marklv.narod.ru/mkt/ (nata obpamenus 02.04.2025).
— TeKCT : AIeKTPOHHBIH.

. ®usuka Bokpyr Hac : caidt. - URL : http://physics03.narod.ru (nara oopamenus 02.04.2025). — Texct
: DJICKTPOHHBIH.

. ®usnka.py: calT Aus yyamuxcs W npenojasarteneit ¢usuku : caiit. - URL @ http://www.fizika.ru
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5 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEEHOMI

JUCLUIINHDBI

KOHTpOHB " OLCHKa PE3YJIbTATOB OCBOCHUS AUCHUINIMHBI OCYIICCTBIIICTCSA MPCIIOJaBaATCIIEM B

IIPOLIECCE TEKYLIET0 KOHTPOJIS U IPOMEXKYTOUYHON aTTECTALIUU.

5.1 Texywuii koHmpo

KonTpomupyembl HaumenoBanue
€ paszenbl Konrpommpyewmsie OIICHOYHOT'O CPEJCTBA Kputepuu
Ne 611001 pesynbTaThl (OK u TIK, I1P,
(Tembl) yueOHOM JIP, MP) OLICHKH
JUCITUTLIAHBI
1 Paszgea 1. OK 01 Tecm CMm. HIKE
dusuka u
MeTObI I1PG1, Ipyl, Ipy13, JIP 25
HAYYHOI'0
MO3HAHUS
2 Pa3znen 2 OK 01, Lpaxkmuueckoe 3arsimue CM. HIXKe
Mexanunka OK 02, OK 03, OK 06, (npaxmuueckoe 3a0arue)
Tema 2.1
KunemaTuka [1P61, TIPG2, I1P63, TIP64, Jlabopamopnas paboma
I1P65, I1P69, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12
3 Tema 2.2 OK 01, Tpakmuueckoe 3arsimue Cwm. H1KE
JluHamMuka OK 02, OK 03, OK 06 (npaxmuveckoe 3a0arue)
I1P61, I1P62, IIP63, IIPG4,
I1P65, I1P6Y9, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
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MP21, MP23, MP46, JIP14,
JIP13, JIP12

Tema 2.3 OK 01, Lpaxmuueckoe 3ansimue CwMm. HIXKE
3aKkoHbI OK 02, OK 03, OK 06, (npaxkmuseckoe 3a0arue)
COXpaHEHMS B OK 07
MeXaHHKe Jlabopamopnas paboma
[1P61, I1P62, IIP63, IIPG4,
I1P65, I1P68, I1PGY, IIPyl,
[1Py2, Ilpy3, Ilpy4, IIPyS,
IMPyl1, JIP25, MP4, MP6,
MP 10, MP9, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12
Tema 2.4 OK 01, Tecm CM. HUKe
Cratuka n OK 02, OK 03, OK 06,
ruapocratuka | OK 07
I1P61, I1P62, TIP63, IIPG4,
[1P65, I1PG9, IIPyl, IIPy2,
IIpy3, Ilpy4, IIPyS, IIPyll,
JIP25, MP4, MP6, JIP32,
MP21, MP23, MP46, JIP14,
JIP13, JIP12
Pa3zpgen 3 OK 01, Tecm CM. HUKe
Moaexyasipuas | OK 02, OK 03, OK 06
¢pusuka n Konmponwras paboma
TepMOIMHAMHK I1P61, I1P62, TTP63, P64,
a I1P65, I1P66, IIPGY, IIPyl, Tpaxmurieckoe sarsimue
Tema 3.1 [1Py2, TIlpy3, Ilpy4, TIPyS, (npaxkmuueckoe 3adarue)
OCHOBBI [MPyl11, ITPy13, JIP25, MP4,
MOJIEKYJISIPHO- MP6, MP13, MP17, MPIS, Jlabopamopnas paboma
kunernueckoii | MP19, MP20, JIP32, MP21,
Teopuu MP23, MP46, JIP14, JIP13,
JIP12
Tema 3.2 OK 01, Tecm CM. HUXKe
OcHOBBI OK 02, OK 03, OK 06
Tepmoaunamuk | [IPG1, ITP62, [1PG3, ITP64, Lpaxmuueckoe sansmue
u. TensioBble [1P65, 11P66, II1PGY, IIPyl, (npaxkmuueckoe 3a0arue)
MAIIMHBI. [1Py2, Ilpy3, Ilpy4, IIPyS,

TPyl1, TIPy13, JIP25, MP4,
MP6, MP13, MP17, MPI8,
MP19, MP20, JIP32, MP21,
MP23, MP46, JIP14, JIP13,
JIP12
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8 Tema 3.3 OK 01, Lpaxmueckoe sansmue CwMm. H1Ke
ArperatHble OK 02, OK 03, OK 06 (npaxmuveckoe 3a0arue)
COCTOSIHMS I1P61, I1PG2, ITPG3, I1P64,

BelllecTBa. [1P65, TIP66, IIPGY, TIPyl|  Jlabopamopuas paboma
®a3oBble [IPy2, Ilpy3, IIpy4, IIPyS5
nepexoabl I1Pyl1, IIPyl13, JIP25, MP4

MP6, MP13, MP17, MPI8

MP19, MP20, JIP32, MP21

MP23, MP46, JIP14, JIP13

JIP12

9 Pa3znen 4 OK 01, Tecm CM. HUXKE
Quaektpoaunam | OK 02, OK 03, OK 06, OK
HKa 07 Tpaxkmuueckoe 3ansimue
Tema 4.1 I1P61, I1P62, I1P63, I1P64, (npaxkmuueckoe 3a0anue)
QaekTpocratuk | [1P65, T1P66, I1P6S, I1PGY,

a [1Pyl, IIPy2, Ilpy3, Ilpy4,
I1Py5, IIPylO, [1Pyl1,
[TPy13, JIP25, MP4, MPo,
MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

10 | Tema 4.2 OK 01, L paxmueckoe 3ansmue CwMm. HIXKE
IocTostHHBIH OK 02, OK 03, OK 06, OK (npaxkmuseckoe 3a0arue)
ynektpudecku | 07
i TOK. Jlabopamopnas paboma

I1P61, I1P62, TTPG3, P64,
I1P65, I1P66, IIP6S, ITPGY,
[TPyl, [Py2, Ilpy3, Ilpy4,
I1PyS, IIPyl0, [1Pyl1,
IMPyl13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
Tema 4.3 OK 01, Tecm CM. HIKE

11 | Daexrpuueckn | OK 02, OK 03, OK 06, OK
il TOK B 07 Jlabopamopnas paboma
Pa3JIMYHBIX
cpenax I1P61, I1P62, TTPG3, P64,

I1P6S, I1PG6, IIPGS, I1PGY,
[IPyl, IIPy2, IIpy3, Ilpy4,
I1Py5, IIPylO, [1Pyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
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Tema 4.4
MarauTtHoe
noJjie

OK 01,
OK 02, OK 03, OK 06, OK

07

I1P61, TTPG2, ITP63, I1P64,
I1P65, 11P66, I1P68, I1PGY,

[IPyl, IIPy2, Ilpy3, Ilpy4,
[1Py5, [IIPylO, [1Pyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecm

Tpaxmuueckoe 3ansimue
(npaxkmuueckoe 3a0anue)

CM. HUXKE

13

Tema 4.5

DJIeKTPOMAarHu
THasi MHAYKIHA

OK 01,
OK 02, OK 03, OK 06, OK
07

I1P65, I1PG6, IIPGS, IIPGY,
[IPyl, IIPy2, Ilpy3, Ilpy4,
[1Py5, [IIPylO, [IPyl1,
[1Py13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

Tecm

Tpaxmuueckoe 3ansmue
(npaxkmuseckoe 3a0arue)

CM. HUXe

14

Pasznen 5
Kojeoanus n
BOJIHBI

Tema 5.1
Mexanndeckue
KOJICOAHUS U
BOJIHEI

MP8,MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,

JIP 13
I1P61;
[1P69;I1Py1;
[1PyS5; I1Py12;

MP8 MP9,MP10,MP21,MP17,
MP13

JIP 26,JIP 14,JIP 23,

JIP 13
I1Po1;
[TPGY;ITPy1;
[TPy5; ITPy12;

I1P62;
[TPy2;

I1P63;
[1Py3;

I1P62;
[1Py2;

I1P03;
[1Py3;

Tecm
Konmponvras paboma

Tpaxmuueckoe 3ansimue
(npaxkmuueckoe 3a0anue)

Jlabopamopnas paboma

CM. HUXKE

15

Tema 5.2

DJIeKTPOMATrHH
THbIE
K0JIeOaHUs U
BOJIHBI

OK 01,
OK 02, OK 03, OK 06, OK
07

[1PG1, I1PG2, I1PG3, I1P64,

I1P65, I1P66, I1P68, I1PGY,
[TPyl, IIPy2, Ilpy3, Ilpy4,
[1Py5, TIIPylO, [1Pyl]1,

Lpakmuueckoe 3arsimue
(npaxkmuueckoe 3a0arue)

Tecm

CM. HUXKE
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I1Pyl13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

16 | Tema 5.3 OK 01, Tecm CM. HIXe

OnTuka OK 02, OK 03, OK 06, OK
07 Koumponvhas paboma
I1PG1, I1P62, ITPG3, I1P64,
I1P65, 11P66, I1P68, T1PGY,
[IPyl, IIPy2, Ilpy3, Ilpy4,
I1Py5, TIPyl0, [MPyl11,
IMPyl13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31

17 | Pa3neua 6. OK 01, Tecm CM. HIKe
OcHoBbI OK 02, OK 03, OK 06, OK
crenuaJIbHOMI 07
TeoOpUH
otnocutensuoc | UPYL, IIPy2, Tipy3, Ilpy4,

TH. [1IPyS, IIPyl0, [1Pyl1,
IMPyl13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,

Tema 6.1 MP20, JIP5, JIP6, JIP32,

OcHOBBI MP21, MP23, MP44, MP38,

cnenuajJbHOI MP39, MP46, JIP14, JIP13,

TeopuM JIP12, JIP28, JIP31

OTHOCHUTEJIbLHOC

TH.

18 | Pasmen 7 OK 01, Lpaxmuueckoe sansimue CM. HIKE
KBantoBas OK 02, OK 03, OK 06, OK (npaxmuveckoe 3a0arue)
(pusuka 07
Tema 7.1 I1P61, I1P62, TTP63, P64,

Kopnyckyaspu | [1P65, I1P66, I1P68, I1PGY,

0-BOJIHOBO# [IPyl, IIPy2, IIpy3, Ilpy4,

AyaJIU3M. I1Py5, IIPylO, [1Pyl1,

IMPyl13, JIP25, MP4, MP6,
MP13, MP17, MP18, MP19,
MP20, JIPS5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
19 | Tema 7.2 OK 01, Tecm CM. HIDKE

CrtpoeHnue atoma

OK 02, OK 03, OK 06, OK
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07 Lpaxmueckoe sansmue
(npaxmuveckoe 3a0arue)
I1PG1, P62, ITPG3, I1P64,
I1P65, I1P66, IIP6S, TTPGY,
[TPyl, IIPy2, Ilpy3, Ilpy4,
I1Py5, TIPyl0, [MPyl11,
[MPy13, JIP25, MP4, MPe6,
MP13, MP17, MP18, MP19,
MP20, JIP5, JIP6, JIP32,
MP21, MP23, MP44, MP38,
MP39, MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
20 | Tema 7.3 OK 01, Tecm CM. HIKE
ATtomuoe sitpo | OK 02, OK 03, OK 06, OK 07
I1P61, TTPG2, ITP63, I1P64,
I1P65, I1P66, IIPGS, IIPGY
[IPyl, IIPy2, Ilpy3, Ilpy4
[TPy5, ITPy10, ITPyl1, I[TPyl13
JIP25, MP4, MP6, MPI13
MP17, MP18, MP19, MP20
JIP5, JIP6, JIP32, MP2I
MP23, MP44, MP38, MP39
MP46, JIP14, JIP13, JIP12
JIP28, JIP31
21 OK 01, Tecm CM. HIKE
Pasnex 8. OK 02, OK 03, OK 06, OK 07
DJ1eMeHThI
ACTPOHOMMM M | TTPG3, [TPy6, [TPy8,MP 10
acTrpodusuxu.
Tema 8.1
DJ1eMeHThI
ACTPOHOMHUM U
acTrpodusuxu.

Kpurepun onieHKM NpakKTHYeCKOro 3aJaHUA:

«5» (OTIIMYHO): BBICTABIISIETCS CTYJEHTY, €CJIM pacyeTHass W Tpaduueckas yacTH BBIIIOJHEHbI B
MOJIHOM 00beMe, pelieHne o(popMIIEHO ¢ COOJNIIOICHHEM YCTAHOBIIEHHBIX MPaBUJI; CTYAECHT CBOOOJHO
BJIaJI€eT TEOPETUUECKUM MaTepHaioM, 0€30INO0YHO MPUMEHSET ero MPU PELICHNH 3a/1a4.

«4» (XOpoIIO): BBICTABJISETCS CTYAEHTY, €CJIM TMpU BBHINOJIHEHUU 3aJaHHS JOIMYILEHbI
HE3HAUUTENIbHBIE OLIMOKH, pelieHre OQOpPMIIEHO ¢ COOIOJIEHUEM YCTAHOBJIEHHBIX MPABWII; CTYICHT
cBOOO/IHO BJIaJIe€T TEOPETUYECKUM MaTepuaioM, 0e301IMO0YHO IPUMEHSET ero MpHU PEeLIeHUH 3a/1ay;

«3» (YHAOBJETBOPUTENILHO): BBICTABISIETCS CTYACHTY, €CIIM 3aJaHHE€ BBIIOJHEHO C «TPyOBIMK»
omuOKkamu, perieHne opopmieHo 06e3 COOMIOCHUST YCTAHOBIICHHBIX TIPABHII |

«2» (HEyIOBIETBOPHUTEIBHO): BBICTABIISIETCS CTY/ACHTY, €CIM paboTa He BHIIOIHEHA.

Kpurepun oueHku 1a00paTopHOro 3aHATHS:

«5» (OTIIMYHO): BBHIMIOJIHEHBI BCE 3a/laHUs J1TaOOpaTOpHOU pabOThI, CTYJEHT YETKO U 6e3 OmMOOoK
OTBETUJI Ha BCE KOHTPOJIbHBIE BOIPOCHI.

«4» (XopolIo): BBIIOJIHEHbI BCE 3a/JaHus JaOOpaTOpHOM paboTHI; CTYIEHT OTBETWI Ha BCe
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYaHUSIMHU.

«3» (YIOOBIETBOPUTENBHO): BBHIMOJIHEHBI BCE 3aJaHMs Ja0OpaTOpPHOH paboTHl C 3aMEeUaHUsIMU;
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CTY/IEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYaHHSIMHU.

«2» (He 3a4TeHO): CTYJCHT HE BBINOJIHMI WJIM BBIMOJHUI HENPaBHIBHO 3aJlaHusl J1abopaToOpHOU
paboOThI; CTYAEHT OTBETHJI Ha KOHTPOJBHBIC BOMPOCHI ¢ OIMIMOKAMH HIIH HE OTBETHJ HAa KOHTPOJIBHBIC
BOTIPOCHI.

Kpurtepuu olieHKH TeCTHPOBAHHUS, THKTAHTA:

3a mpaBUJIHLHO BBIMOJHEHHOE JICHCTBHUE, 3a/JaHIE BHICTABIISICTCS TTOJIOKUTENIbHAS OlleHKa — 1 Gasnt.

3a HempaBHJILHO BBHIMOJIHEHHOE ICHCTBHE, 3aJaHHE BBICTABIISIETCS OTPHIATEIbHAs omeHka — O
0aJios.

Jlist oLieHKH 00pa3oBaTeIbHBIX JOCTHKCHHM 00yJarOIUXCs MPUMEHACTCS YHUBEPCaIbHas KA.

[IporueHT pe3yabTaTUBHOCTHU (IIPABUIIBHBIX KauecTBeHHast OLIEHKA yPOBHS MMOJATOTOBKH
OTBETOB) Oayt (OTMETKa) BepOaIbHBIN aHAIOT
90 + 100 5) OTJINYHO
80 +~ 89 4 XOPOIIIO
70 +79 3 YJIOBJICTBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIHHO

Kpurepun oueHKH KOHTPOJIbHOM PadoThI:

«5» (OTIMYHO): 3aCIy)XMBaeT CTYICHT, OOHAPYXHUBIIUH BCECTOPOHHEE, CUCTEMATHYECKOE W
riy0oKkoe 3HaHHWE Y4YeOHO-TIPOrpaMMHOrO MaTepuaja, yMEHHE CBOOOJHO BBINONHATH 3a/JaHus,
IIPEAYCMOTPEHHBIE TPOTPAMMON.

«4» (XOpOI1I0): BBICTABISIETCS CTYJAEHTaM, MOKA3aBIIUM CHCTEMaTHYECKHI XapakTep 3HaHWM MO
TEME M CHOCOOHBIM K HMX CaMOCTOSITEIbHOMY IIONOJIHEHUIO M OOHOBJIEHHMIO B XOJIe JajbHeHiei
yueOHOU paboThl U MpodeccCHOHANBHON NeSTENbHOCTH, TONYCTUBIINM HE3HAYUTENbHbIE OIIMOKU MPHU
BBITIOJIHCHUH Pa0OTHI.

«3» (YAOBIETBOPHUTEIBHO): BBICTABISIETCS CTYIEHTaM, JOIMYCTUBIIMM MOTPEIIHOCTH B OTBETE HA
TEOPETUYECKHE BOIPOCH! M MPH BHITIOJIHEHUHU MPAKTHYECKOW YacTH, HO O0JIAAAalOIUM HEOOXOMMBIMH
3HaHUSMU JUIsl UX YCTPAHEHHMsSI O]l PYKOBOJCTBOM IIPENO1aBaTes.

«2» (HE 3a4TEHO): BBICTABJISETCS CTYICHTY, OOHapYXHUBIIEMY IMPOOENbl B 3HAHUSIX OCHOBHOTO
y4eOHO-TIPOTPAaMMHOTO MaTepHalia, JOMYCTUBIIEMY MPUHIUIUAIBHBIE OIIMOKA B BBINOJTHEHUH
MPEAYCMOTPEHHBIX TPOTPAMMON 3aaHUH.

5.2 IIpoMe:kyTOYHASI aTTECTALMSA

[IpomexxyTounass arrectanus OOy4arOIIMXCS OCYIIECTBIAETCS MO 3aBEPIICHUM H3YYEHUS
yuebHoro npeamera «Pu3nKa» U NO3BOJIAET ONPEAETUTh KAYECTBO U YPOBEHb €€ OCBOEHUSI.

dopma npoMexyTOYHOHM arTecTanuu no npeamery «dusuka» — auddepeHunpoBaHHbIN 3a4eT U
9K3aMEH.

OueHo4HBbIC CpPeCTBA

PesyabTaThl 00yueHus "
AJIA MPOMEKYTOYHOMU aTTECTAIIMU

JuddepeHupoBaHHbIN 3a4eT

OK 01, OK 02, OK 03, OK 06, OK 07, Kourpoabsnas padora
OK 08 1. 3anumuTe TmMOKa3aHUS MaHOMETPA, OMPEIEISIOIIETO
JABJICHUE JKUIKOCTH WM Ta3a B 3aMKHYTOM oOBeMe.
OTBeT maiiTe YHCIOM, OTAENsAS NECATUYHYIO APOOb
3aIsTOM.

MlIlIa
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2.  Wneanwnbiii raz coBepmi padory 300 JIx u mpu 3TOM
BHYTPEHHSIs SHepTHs ra3a yBenuuuiack Ha 300 k. Kakoe
KOJIMYECTBO TEIUIOTHI OT/AaJ WU MOTY4YuI ra3 B 3TOM Ipo-
necce? JIx

4, 3. WneanwpHas TensioBas MalllHa COBEPIIAET 3a OJUH
uuki padory 100 [x. Temneparypa HarpeBarens 100° C,
xomomuishika 0° C. Haiitu koumaectBo Teruia,
OTAABAaEMO€ 3a OAUH LUK XOJIOAWIbHUKY. Jx

4. BcTaBbTe NMPOMYIIEHHOE CIIOBO:

3akon [lackayis — OCHOBHOM 3aKOH THJIPOCTATUKH,
COTJIACHO KOTOPOMY JIaBJICHUE HA MMOBEPXHOCTh KUJIKOCTH,
MIPOU3BE/ICHHOE BHEITHUMU CUJIaMU, TIEpeIaeTCs
JKUJKOCTBIO BO BCEX HAIPABICHUSIX.

5. BeiuncinTe gaBiaeHUE, OKa3bIBAEMOE THAPABINYECKUM
MACIIOM C ILIOTHOCTB0 900 KI/M° B HOIHOCTBIO
3arMoJHEHHOM cocy/e BbicoTol 0,7 M. YckopeHue
CBOOOHOTO MaJeHUs MPUHSATH 32 10 m/c?. I1a.

IK3aMeH

OK 01, OK 02, OK 03, OK 09, OK 06
IIK 1.1,IIK 1.3

Tect

1. Hcnonb3ys nepBblid 3aKOH TEPMOAMHAMUKH, YCTAHOBHUTE
COOTBETCTBUE MEX/ly OCOOCHHOCTSMH TEIJIOBOT'O IPO-
1ecca B UJ1eajIbHOM Ia3e ¥ €ro Ha3BaHUEM.

K xaxaomy aneMeHTy nepBoro crondia noadepure cooT-

BETCTBYIOIIMH 3JIEMEHT U3 BTOPOI'O U BHECUTE B CTPOKY OTBE-

TOB BBIOpaHHBIE IU(PPBI 110 COOTBETCTBYIOLUIUMH OyKBaMHU.

OcobenHoctu
Haszeanue npouecca
mporecca
A) Bce nepenaBaemoe rasy 1) 3oxopHbIit
KOJINYECTBO TEIIOTHI UJIET 2) U3oTepmuueckuit
Ha coBeplIeHue razom pado-  3) M3o0apHblii
ThI 4) AnnabatHbIit

b) M3menenue BHyTpeHHEH
SHEPIHH ra3a paBHO KOJude-
CTBY II€PEIAHHON TEIUIOTHI,
DU 3TOM a3 HE COBEDIIAET

71




paboThI

1. BcraBbTe mpoIyIlieHHOE CJI0BOCOYETAaHUE:

- 3TO SIBJICHHE BO3HMKHOBEHHS TOKa B 3aMKHYTOM
MPOBOJAHHUKE MPU U3MEHEHUHU MarHUTHOro mnousid. Jlannoe
SBJICHHE JIGKUT B OCHOBE pabOThI TEHEPaTOPOB M
TpaHcGOpMaTOpOB TOKA.

2. TlepeeauTe B Ila cienyromue moka3aHus:
100 ar
5 Mna
20 rlla

3. BriOepuTte mpaBUIbHBIC YTBEPKICHUS:

A) C rnyOuHOM aBJIeHHUE KUAKOCTU YBETUUUBAETCS.

b) lusnexkTpuku-3TO BElecTBa, HE POBOIAIINE
ANEKTPUYECKUN TOK

B) 3meputsb prznueckyro BeIMUUHY — 3TO 3HAUUT
HAWTH NMOIPEIIHOCTh U3MEPEHUS.

I') Ilpu HarpeBaHUM IPOBOAMMOCTh METaJlJIa BO3pacTaeT

IMpakTH4yeckoe 3aganue

1. Ecim  Temmeparypa  marpesarenss 600 °C, a
xononuwibHEKa (—20) °C, o0 KOA((UIUEHT TMOJE3HOTO
JecTBUS UCaTHHOTO TETIOBOTO JBUTATEIS
MPUOIU3UTENHHO PABEH. ..

2. B Tornke TeminoBoro gBUraTelis npu CKUTaHUN
TOIUTMBA BBIICIIUIIOCH KOJIMYECTBO TEIUIOTHI, paBHOE 50 KJ[X.
Koaddutment nonesnoro neiicreus npuratens 20%. Kakyro
paboTy COBEPIINI ABUTATEIb?

3. Kaxoe naBnenue paboueii cMecH yCTaHOBHIIOCH B
LWJIMHAPAX JBUTraTeNsl BHYTPEHHETO CrOPaHusl, €N K KOHILY
TaKTa CKaTHs TEMIIEPaTypa OBBICUIIACH C 47° 10 367°C, a oGBem
ymensimics ¢ 1,8 1o 0,3 1? [lepBoHavanbHOE 1aBieHHE OBLTO
100 xITa.

4, KakoBa m10THOCTh KMCIIOpOa TIpU TeMIEpaType 27° u
HOpPMaJIbHOM aTMOC()EepHOM JIaBIeHUH?

5. OmnpenenuTh 4acoBYI0 MOIIHOCTH THAPOHACOCA €CIH
ero Mmacca 1000 kr, a ckopocTh 5 Mm/c. OnpenenuTb Takxke
coBeplIaemMyro paboTy.

6. I'uapormnuHap, JBUrasich BO3BPATHO- MOCTYMATEIbHO
CO CKOpOCTBHIO 2 M/C, OCTaHOBWJICA 4Yepe3 8 CEeKyH] Tocie
Hayana TopMoxeHusa. OmnpenenuTb YCKOpeHHE U IYTh,
NPOIIEHHBIN MEXaHU3MOM IPU TOPMOXKEHHUH.

Kpurepun ouenku nuddepeHuupoBaHHOIO 3a4eTa U IK3aMeHa
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- «OTIMYHO» - TEOPETHUYECKOE COJIEp)KaHUEe Kypca OCBOCHO IOJHOCTBIO, Oe3 MpoOeoB,
yMeHus chOPMUPOBAHEI, BCE MPEyCMOTPEHHBIE POTPaMMOl YIeOHBIC 3aJaHUSI BBIITOJIHEHBI, KAY€CTBO
MX BBIITOJHEHHS OILIEHEHO BBICOKO.

- «XO0pomIo» - TEOPETHUYECKOE COJCPKaHHE Kypca OCBOCHO IMOJIHOCTHIO, 0€3 MpOoOesoB,
HEKOTOpBbIC YMEHHUs C(HOPMHUPOBAHBI HEAOCTATOYHO, BCE IMPEAYCMOTPEHHBIC MPOTrpaMMOl ydeOHBIE
3aJlaHus BHIMIOJTHCHBI, HEKOTOPHIC BUJIBI 33IaHU BHITIOJTHEHBI C OITHOKAMH.

- «Y IOBJICTBOPUTEIBHO» - TEOPETHYECKOE COJECPIKAHHE Kypca OCBOCHO YacTUYHO, HO
mpoOeNbl He HOCAT CYIIECTBEHHOTO XapakTepa, HEO0OXoauMble yMEHHs paboThl C OCBOCHHBIM
MaTepHUajOM B OCHOBHOM C(HOPMHpOBaHBI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX MPOrPaMMOi OO0ydeHUs
y4eOHBIX 3aJ]aHHI BBITIOJHEHO, HEKOTOPBIC U3 BHITIOJHCHHBIX 3a/IaHUH COJIEPIKAT OMIUOKH.

- «HeymoBNeTBOPUTEIIEHO» - TEOPETUYECKOE COJEp)KAaHUE Kypca HE  OCBOCHO,
HEOOXOIUMBbIC YMCHHS He C()OpPMHpPOBaHBI, BBHINMOJIHCHHBIC Y4YeOHBIC 3aJaHHs COAepXkKaT IpyObie
OIIIHNOKH.
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Ipuioxkenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI' M

[Ipn mpoBeneHUH TEOPETUUYECKHMX U MPAKTUYECKUX/TA0OPATOPHBIX 3aHATUH HCIONb3YIOTCS
CJIEYIOIME NIEAArOTUYECKUE TEXHOJIOTUU:

Ne Hazsanue enb [Inanupyemslit Ornrcanye opsIKa UCIIOIh30BaHUS
/Il | 0Opa30BaTENbHO | UCIOIB30BAHMS pe3ynpTaT (anropuT™M NPUMEHEHUS) TEXHOJIOTUH B
i Texmomoruu | ©0pasoBaTelbH HCIIOJIb30BaHMS MPaKTUYEeCKOH MpodeccHoHaTEHON
(c ykasanmem | O TeXHOIOMMH 00pa3oBaTeIbHON JESATENBHOCTH
TEXHOJIOTHH
aBTOPA)

1 TexHonorus PasButue mpicit | Bo3MoOXHOCTB puém «UHcepT»
KPUTHYECKOTO UTCIIBHBIX HABBI | gHocTHOr0  pocra | [IpHEM OCYIIECTBISETCS B HECKOJIBKO
MBIIICHAS KOB yHallnXesl, | oGyuarommerocs, JTAaroB.

HEOOXOUMBIX I oram:  Ilpemmaraercs  cucrema

pa3BUTHUSA ero

HE TOJBKO B MapKUPOBKH TEKCTa, YTOOBI

yuebe, no u p | AHAHBHIAYATLHOCTH, MOpa3ACIUTh 3aKIIOYEHHYIO B HEM

0OBIYHOMN HIOBBIIIICHHAC HH(POPMAITHIO CICTYIONIM 00pa3oM:

xus3nu (ymenue | 9pdexTuBHOCTH V «ranoykoi» IomMedaercs TO, 4YTO

MIPUHAMATh BOCTIPHATHUS YK€ U3BECTHO y4allNMcs;

B3BEILICHHBIC nH(OPMALIHH; - 3HAKOM «MHHYC» IIOME€YaeTcs TO,

pelieHus, noBbilIeHHe uHTEpeca, | 1TO POTUBOPEUUT X IPECTABICHHUIO;

3aHATHE c + 3HAKOM «IUIIOC» IOMEYAeTcsl To,
. |Kak K wH3ydaemomy

uH(pOpMaIHECH, YTO SIBJIAETCSA JUISl HUX MHTEPECHBIM WU

aHanusupoparp | MATCPHALY, TaK M K| yeowynannbiv;

pasin4HbIe camMoMy nponeccy ? «BOTMPOCUTEIBHBIN 3HAK» CTABUTCH,

CTOPOHBI 00y4eHus; YMEHHE | eCIH YTO-TO HESICHO, BO3HHUKIIO JKEITaHNE

ABICHUN  1IP.), | KDUTHYECKH MBICIUTE. | Y3HATh OOJBIIE.

T. €. pa3BHTHE
CIOCOOHOCTH K
camoo0pa3oBaH
0.

II o>ran: w4wWras TekcT, yyauuecs
MTOMEUAIOT COOTBETCTBYIOIIUM 3HAYKOM
Ha TOIAX OTHEIbHBIE a03albl U
MIPEIIOKCHISL.

Il »sran: VYwyammuMmces npemiaraercs
CHUCTEMAaTHU3UPOBATh nHpOpMAITHIO,
pacIloJIOKMB €€ B COOTBETCTBUHU CO
CBOMMHU TIOMETKAMHU B CIEAYIONIYIO
TadIuUILy:

4 JTal: ITocienoBareabpHOE
o0cyxieHre Kax 101 rpadbl TaOIHIIBL.
[Tpuem CIOCOOCTBYET pa3BUTHUIO
aHAJIUTHYECKOTO MBIIUIEHUS pH
M3YYCHUH HOBOTO MaTepHalia, SBIISICTCS
CPEICTBOM OTCJIC)KUBAHHSI TTOHUMAHHUS
MaTepuaa)

Ipuém «Kiaacrep»
OT10 crocob rpaduyeckoil OpraHu3aluu
MO3BOJISIFOILIANA

marcpuala, CICIaThb

HarjsiIHbIMHA TC MBICJIUMTCIIBHBIC
IMPOLCCCHhI,

IMOrpy>X€HM1u B Ty HWIHW HWHYHO TEMY.

KOTOPBIC MHPOUCXOAAT IPpU

KJ'IaCTep SABIIACTCA

(hopmer
ITocaenoBaTeabLHOCTH JEHCTBU:

OTpaKEHUEM
HEJIMHEHHON MBIIIJIEHUS.

1.  Tlocepeaumne  4YMUCTOTO  JHCTa

(K7maccHOM JTOCKM) HaIMcaTh KIIOYEBOE
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CJIOBO WM TPCATIOKCHUEC, KOTOPOC

ABJIACTCA «CepAUEM» UJCHU, TEMBI.

2. Boxpyr «HakugaTh» CJIOBa WIH
MPEIJIOKECHNS, BBIPAKAIONINE  HJIEH,
¢dakTel, 00pa3el, MOAXOMAIINAE IS
JaHHOM TeMbl. (Mopenu yCTpOHCTB H
IpUOOPOB)
IIpobmemuoe [IpuBiedn CaMOCTOSTEebHBIH .
YacTU4HO-IOMCKOBBIN MeTO]
o0yueHune CTYJEHTOB K |(MIM C  TIOMOUIBIO 6
(T.A.Nnbuna) aKTUBHOM YUHATEIS) aHaIn3 00y eHmsI:
1.  mpoGneMHOE | MBICIUTENEHON np06neMvHLIx e co3naHMe TPOGNEMHOH CHTyamuH
M3JI0KCHHE, JICATCIBHOCTH, ) CHTyall, - |- 1X npu 00BACHEHHH HOBOTO MaTepHala
2 gactmumo — | K PEIIEHUIO | peleHUs] TOCPEICTBOM (Bompoch: sanada
HONCKOBAs pazHOro  poja | BBIABHKCHHS POCEL, Aata,
3a71a4, KOTOPbIE | IPEUIOKEHHNil, SKCIIEPUMEHTAIEHOE 3aJlaHhe TMpH
ACATEILHOCTD, HEIIOCPE/ICTBEH | THIIOTE3, HX 3aKpenIeHHH y4eOHOro MaTepuana)
3. HO CBSI3aHBI C | 00OCHOBaHUS U | e KOJUICKTUBHOEC 06CY)KIICHI/IC
CaMOCTOATCIIbHAA | coneprKaHUEM J0Ka3aTeiabCTBa, a BO3MOXHBIX IOIXOMOB K PELICHHIO
HCCIIEIOBATENRCK | y4eOHOro TaKkKe MpoBEpKa mpoGremHoM  cuTyamm  (ypok
as AeATeNbHOCTS. | MATCpHaa. HPABIIIbHOCTH CHCTEMATH3allMd ©  00O00UIeHHs
pelIeHusI. 5
3HAHMI).
Metoa npo0/JeMHOT0 HU3JI0KeHUs
®  BBIJIBUTAIOTCS THUIIOTE3Bl MO TEME,
oTBeprasi OJHH M apryMEHTHPYS
BEIOOpD  JAPYTHX,  BBICTpaHBaHUE
JIOTUKH  PacCyXIEHUH, aHaAIN3
MOCTaBJIEHHBIX MPo0seM (U3ydeHHe
HOBOW TEMBI, IOCTAHOBKAa TEMBI M
nemnei ypoka)
KonrekcTHOE ObGecrieueHue YMeHnue . .
Keiic — MmeTon (He3aBepLIEHHBbIH
oOydeHune JUIHOCTHOTO aHAJIM3UPOBATH
(A.A.BepOunikuii | BKIFOUEHUS po0JIeMbI, UCKATh MeTox)
) CTyJIeHTa B aJICKBaTHBIE CTIOCOOBI CTy/leHTaM OyHeT MpeioskeHa JIHILb
y4eOHyo UX PCIICHUA, IOSHAHUC | yacTp pH(OpMALUKM, BCIO OCTAIBHYIO
JIEATENIbHOCTD | CII0KHYIO,

MHOTOTPaHHYIO
CTPYKTYpy CBOECH
Oymymien
poheCCUOHAIBHOM
JICSITEIIBHOCTH

WHPOPMAILIUIO -  CTYJCHTHI ~ MOTYT
MOYEPIHYTh JHOO W3 JIMYHOI'O OIbITA,

b0 W3 JpYrMX  HMCTOYHUKOB
uapopmaruu  — |-net, crnpaBoyHas
JUTEpaTypa, KYPHAIbI, CHCIHUAINCTHI,
o0Jlalatole  ONMBITOM B PEIICHUU
JIAHHBIX ~ TpobseM w® 1.0 (pu
MPOBEICHNH  JaOOpaTOpPHBIX  padoT,

pellleHrne KaueCTBEHHBIX M PaCUYCTHBIX
3a/1a4)

HesoBast urpa

9TO METOJ TPYIMIIOBOTO  OOyYCHHUS
COBMECTHOH NIEATENBHOCTH B IPOLIECCE
pelieHns OoO0IHMX 3aJad B YCIOBHSX

MaKCUMAaJIbHO BO3MOKHOTO
NPUOTKEHUS K peanbHBIM
poOJIeMHBIM CUTyaLUsIM (mpm

3aKpeIUICHNH HW3YyYEeHHOTO MarepHana,
CHCTeMAaTH3alli{ 3HAHUH, MPAKTHIECKHE
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3aHATHA).

KonTekcTHbIE 32124 (IPAKTUHKO-
OPUEHTHPOBAHHbIE)

3aJ1a4d, BCTPEUAIOTCS B TOM WJIM WHOU

pealbHOM cuTyanuu. WX KOHTEKCT
obecrieunBaeT yCIIOBUS JUIs
MPUMEHEHUSI M Pa3BUTUA 3HAHUNU TIPU
pemeHny mMpoOJieM, BO3HUKAKOIINX B
peanbHOU JKA3HU (mpakTrdeckue
3aHATHUSA, J1abopaTopHbIe PabOTHI, 3TaIl
3aKpEIUICHUS 3HAaHUH Ha YPOKE).

Mo3srosoii mrypm

N3yyeHue HOBOro Marepuana

3nopoBbecoepera | Obecnieuenne | CoOnoaeHne KoHTposb ocBemeHns BoO Bpemst
oras CaHUTapHO- ONITUMAIHHOTO 3AHSITHSI
TEXHOJIOTHS TUTHEHHYECKOT | BO3IYNIHO-TEINIOBOTO | Jiyyayvpyeckas naysa
(H.K.CmupHOB) | 0 cocTosHusA pexumMa B ay JUTOPHUU. DUIKYTETMHHYTKA B CEPEITHHE 3AHATHS

y4aeOHOTO [TosutnBHAS

TTOMETIECHUS TICUXOJIOTMYECKAs (-2 mum).

(ocBemeHue, atMocgepa.

npoBerpuBanue | [lognepxxanue

, paboTOCIIOCOOHOCTH

TEMIIEPATypHBI | Ha 3aHITHU.

1 pesxxum)

OMoLHOHaIbHA

s pa3psiKa
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