MunucrepeTso Hayki 1 Bhiciero obpazosaiiis Poccuiiexoii enepatin

MenepanbHoe rocyAapeTBeNOe H10.DKETHOE 00PA3ORATEIBIOE YHPEKISHIL
Bplcuiero 06p0308&lllll)l
«MarunToropekuii rocy1apeTBeHHbI TEXHUMCCKHIT YHHBEPCHTET
uMm. I, 1. Hocosan
Muoronpoianibii KOMICTK

PABOYAS ITPOIPAMMA VUEBHON AHCIHMILUIHHEL
OVILO6G GHU3NKA
«oDIECoD PAZOBATCALHOTO KA
HPOrPAMMEI NOATOTOBRKN CHCINEUINCTOR CPCANET0 3BCHA
cneunaabnocTn 13.02.02 Tenaocuabaenne n remorexnnvueckoe obopyaosanie

Kllﬂ.’lll(l)llﬁﬂlll‘lilf TCNHHK-TCIIOICNHHK

Dopaia odycHns
ouHAY Ha §a3c OCHORHOIO OBIMEro 0OPIZONILINE

Maruwroropes, 2023



PaGouas nporpamsa yueSnoit mictunumins «®ianay pazpaborana na ocnose Tpebonaimii
DejiepaibHOro  IOCYMPCTECHHOTO  OOPA3OBITEILIOND  CTaAPTa cpeanero  odiero  obpasonanis,
yrsepaaennoro  npukazoM  Mummerepersa  odpazosaiing no naykn  Poccuiickoii Desepain
or 17.05.2012 roza Ne 413, na ocuose noaomennii (enepainioii ocHoBHOT obmeobpazoparensHoil
NporpaMmsl cpearero obuiero obpasomamms, yrsepi/icHIol npikazoM Mukncrepersa [POCBLINEH A
Poceniicxoit @enepaunn ot 18.05.2023 roaa Ne 371, na ocuose TtpeSonaunii MdenepansHOro
FOCYAAPCTBEHHOr0 OGPA30BATENLIONO CTANAAPTA O CHCINIATBHOCTI CPEMEIO 1POPeCCHONAALIOI
obpazoBanna  13.02.02 Tennocnabmkenne 1 TenaoTexiiteckoe ofopynosaiie,  YTRepiacHHoro
npukazom Munucrepersa npocueitennist Poceniickoii Weaepaunn or 25.08.2021 roga Ne 600, 1 ¢ YHETOA
MOJAVHASMOT CreuamLiocTi,

Oprasmsauns-paipadorsn:  Muoroupodianinii  womnees GOV BO «Maruuroropegmii
rocyaapeTBennnil rexisecknii yuusepenter um, I, V. Hocosan

PaspaGomyur (u):

npenoasatens MoK ®rE0Y BO «MITY oy, M. Hoconas / Enena Cranncausosny
Kopuiraikona

OJIOGPEHO

[Tpeamernoii komuccneit MeTonueckoii kommceueit Mnlk

«MaTteMaTHueckux 1t ecrecT
JCHHNIOHID % 3
[peacesaren

[Mporokon Ne 3 or 29.1

THOHAYHHLIN

Hporoxon Ne 2 or 20122023 .
___JE.C. Koparrimkona
023 r.



COJEPKAHUE

1 OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM JUCIIATLINHBI

2] 1 1 L OO U PR TPPPOTPR 4
2 INIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSI YUEBHOM JJUCIHUIIJIUHBI........... 4
3 CTPYKTYPA U COJIEP) KAHUE YYEBHOU TUCHUATITIAHBI ..............oovvvvvrcrnn, 17
4 YCJIOBUSA PEAJIN3ALIMY YYEBHOM JJUCHMIIIAMHBL..............coooovevereererereneans 62

5 KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEFHOM JUCIATILIAHBL...... 64



1 OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHbBI «®U3UKA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PaGouas nmporpamma y4eOHOM AUCIUIUIMHBI «DHU3UKa» SBISETCSA YaCThIO MPOTPaMMbl TOATOTOBKU
CIEIUATUCTOB cpenHero 3BeHa mno crneruanbHocTH 13.02.02 TemiocHaOkeHUE W TEIJIOTEXHUYECKOE
obopynoBanue. Pabovas mporpamma cocraBiieHa Jiisl O9HOM (HOpMBI 00yUCHHSI.

1.2 MecTo npeaMeTa B CTPYKType NPOrpaMMbl MOATOTOBKH CIIENUAJUCTOB CPeIHero 3BeHa
VYuebnas mucnmmmHa — «®@usnuka» OTHOCUTCS K 00IIeo0pa3oBaTeNbHOMY IMKIY IPOTPAMMBI
MOJATOTOBKHU CIICLIUAIMCTOB CPEIHEro 3B€Ha U OTHOCUTCS K npeameTHoil oonactu GI'OC cpennero oduiero
obpazoBanusi «EcTecTBeHHBIC HAYKI.
YpoBeHb oOcBOeHHsS Yy4eOHOW aucHMIUIMHBI B cooTBeTcTBUU ¢ PI'OC cpemnero ooOmero
00pa3oBaHUs YIIyOJICHHBIN.
OcBoeHMe TUCIUIIMHBI HAITPABJICHO HA JJOCTHKEHHUE CIASAYIOUINX LEIei:
e (QopMHpOBaHME HHTEpeca M CTPEMJICHHS OOYYaIOUIMXCS K HAYYHOMY H3yYCHHIO TPUPOIBI,
Pa3BUTHE UX UHTEUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE MPEACTABICHUI O HAYYHOM METOjie MO3HaHus U (POPMUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOUICHUSI K OKPYXKAIOLIUM SIBJICHUSM;

e (opMUPOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysbTaTa U3yuY€HUs OCHOB CTPOEHHS MATEPUU
U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (dopMUpOBaHHE YMEHUN OOBSACHATH SBJICHUS C HCIIOJIB30BAHUEM (PU3UYECKUX 3HAHUM U
HAy4YHBIX JI0Ka3aTEJIbCTB;

e (dopMUpOBaHHME TPEICTABICHUNA O PONHM (DU3UKU ISl Pa3BUTUS APYTUX ECTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJOTHIA;

Pabouas mporpamma yueOHOW AucHMIUIMHBL «DHU3uKa» MMEET MEXAUCHUIIIIMHAPHYIO CBS3b C
obmeoOpazoBarenbHbIMU yueOHbIMU aucturinHamMu OVYI1.03 Marematuka, OVIL.07 Xumusa, OVIIL.08
buonorus, OVIL.11 I'eorpagus.

VYyeOnas aucuumianHa  «Du3uKa» SBISETCS MPEAIISCTBYIONIMM JUIS H3YYeHHs CIEeAYIOIINX
macuuuiiH 1 moxyned: OIL.01 Teoperwmueckue OCHOBBI TEIIOTEXHUKHM W ruapasmuku, OI1.04
OnexrporexHuka u sekrponuka, OI1.05 Marepuanoseaenne, OIL.03 Texnuueckas mexanuka, [IM.01
TexHuueckas FKCIUTyaTalust 000pyJOBaHUS U CUCTEM TEILJIO- U TOIJIMBOCHA0KEHHUS.

2 INIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA YYEBHOM JUCIUILIINHBI
OcBoenmne coaepxkaHust y4eOHOW  JucHMIUIMHBL  «PHu3UKa»  00ecrneunBaeT  JIOCTHKEHHE
00y4aroIUMHUCS CIEIYIOIUX Pe3ya1bTaTOB:



O61mme u npodeccuoHaIbHbIE

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

KOMIeTeHIIUH JInuHOCTHBIE / MeTanpeiMeTHbIE IIpeameTHbIe
OK 01 Bsibupars crocoObl | JlnuHocTHBIC pesymbraThl  OCBOCHHS —yueOHoW aucumumisl | [TPO1. chOopMHUPOBAHHOCTH MPEJACTABICHHA O POJIU U
peteHHs 3ajay | OTPAKAIOT  TOTOBHOCTL M CNOCOGHOCTL  OOYHAIOWUXCH | \ocre ()U3HKM M ACTPOHOMHH B COBPEMEHHOI HaydHO#

npodeccuoHaNbHON JesTeNbHOCTH
MPUMEHUTEIBHO K  Pa3jIu4yHbIM
KOHTEKCTaM

PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHON BHYTPCHHEW MO3HIIUCH
JMYHOCTH, CHCTEMOH ILEHHOCTHBIX OpPWEHTAILUI, ITO3UTHBHBIX
BHYTPCHHUX YOEXKIEHH, COOTBETCTBYIOUINX TPaINIIHOHHBIM
[EHHOCTSAM POCCHICKOTO 0O0IIecTBa, PACIIPEHHE >XKHU3HEHHOTO
OTIBITA W OIBITA JESTEIHFHOCTH B IPOLECCE PeaNn3aliil OCHOBHBIX
HaIpaBJICHUI BOCHHUTATENIFHOW IESITEIbHOCTH, B TOM YHCJIC B
4acTH:

TPYZOBOT'O BOCIIUTAHUS:

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

MertanpenMeTHble pe3yJIbTaThl OCBOCHHS YYEOHOW IMCHIUILTHHBI
OTPaXaIoT:

8.1. OsnageHue YHUBEPCAIbHBIMU
M03HAaBaTEJIbHBIMU I€UCTBUAMMU:

a) 0a30BbIC JIOTMYECKUE JICHCTBHSL:

MPI. camocmosmenvro opmyrupoeams u aKMyaiu3upo8amy
npobemy, paccmampusams ee 6CeCmopoHHe,

MP2. ycmanasnueams CywjeCmeeHHulll NPUsHAK Ul OCHOBAHUS
07151 cpasHeHus, kraccugurayuu u 0606wenus;

MP3. onpedensmo yenu oesmenbHOCMU, 3a0A6amsb napamempuvl u
Kpumepuu ux 00CHUICeHUs;

y4eOHBIMU

MP4.  eviagnamv  3aKOHOMEPHOCMU U NpOMUGOpedus 8
paccmampueaemulx A61eHUsX;
MP5. eHocumb KoppeKkmuebl 8 O0esAmenbHOCMb, OYEeHUBAMb
coomeemcmeue  pe3yibmamos — yeisiM, — OYeHUu8ams  PUCKU
nocneocmeutl 0esmenbHoCmu,
MP6. paszeusamv KpeamueHoe MblUleHUe NpPU  peuleHuu

HCUSHEHHBIX NPOOIEM;

0) 6a30BBIE MCCIIENOBATEIILCKHE ACHCTBUS:

MP7. 61a0emv  HaGuIKAMU  Y4eOHO-UCCIe008AMENbCKOU U
nPOeKmHOL 0esimeNbHOCMU, HABLIKAMU PA3PeUeHUst npodaem;
MPI2. BbIAGIAMD NPUYUHHO-CNe0CTNEEHHbLE ces3uU u
AKMYanu3uposams 3a0ayy, 6vl08UeaAMb 2UNOMe3y ee peuleHus,
Haxooumso apeymeHmol onst dokazamenbcmaa ceoux
ymeepaicoenuil, 3a0a8ans NAPAMEmpsbl U KPUMEPUU PeUleHUs.;
MPI13. ananuzuposams noayueHHvle 8 X00e peuleHus 3a0ayu
pe3yibmamyl, KpUMUYeCKU OYEHU8AmMb UX O0OCHOBEPHOCHIDb,

KapTHHE MHUpPA, O CUCTEMOOOpa3yroliei poiu GU3NKu B
pa3BUTUM  €CTECTBEHHBIX  HAyK, TEXHUKM U
COBPEMEHHBIX TEXHOJIOTUM, O BKJIAJ€ POCCUUCKUX H
3apyOeKHBIX YYCHBIX-(DU3UKOB B pPa3BUTHE HAYKH,
NOHMMaHHE (U3UUECKON CYIIHOCTH HaOII0JaeMbIX
SIBJIGHUH MHKpPOMHpa, MakKpoMHMpa M Meramupa;
NOHUMAHUE pPOJM ACTPOHOMHHM B IPAKTHYECKOU
NESTEIbHOCTH YeJlIOBEKa M JalbHEWIEM Hay4dHO-
TEXHUYECKOM  DPa3BUTHH, poiin buszukun B
dbopMupoBaHuH  Kpyrozopa W (QyHKIHOHAIBHOMN
FPAMOTHOCTH YEJIOBEKA MJIsl PEIICHHS] MPAKTUYECKUX
3a/1ay;

[IPG2. cdopMuUpPOBaHHOCTH YMEHUU PpPacCHO3HABATH
¢u3nueckue sBieHUs (IpoUecchl) U OOBACHATh UX Ha
OCHOBE W3YYCHHBIX 3aKOHOB: PpPaBHOMEPDHOE U
PaBHOYCKOPEHHOE IpSIMOJIMHEHHOE JIBUKEHHE,
CBOOOJHOE MaJ€HHE Tell, IBUKEHUE MO0 OKPYXKHOCTH,
WHEpLMs, B3aUMOJIEHCTBUE Tel, KojedareabHOoe
JBUKECHUE, pe30oHaHc, BOJIHOBOE JIBUKECHHE;
mud¢ys3us, OpOyHOBCKOE  JBUKEHHE, CTPOEHHUE
KHUJIKOCTeH M TBEpAbIX TeJ, U3MEHEHHE oObema Tell
npu HarpeBaHUU (oxJytaxaeHun), TEIJIOBOE
paBHOBECHE, HCIApEHHE, KOHJIEHCAIUs, IUIABICHUE,
KpUCTaJIIN3alus, KUIeHNe, BIaXHOCTh BO3/lyXa, CBA3b
CpeIHEN KNHETUYECKON YHEPTUU TETIIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, MOBBIIIEHHE
JABJIEHMs raza IpU €ro HarpeBaHUM B 3aKPbITOM
cocyzie, CBA3b MEX]y MapaMeTpaMu COCTOSTHUS Ta3a B
M30IIpoLeccax; AJIEKTPU3aLUs Tell, B3aUMOJEHUCTBHE
3apsA0B, HarpeBaHuWe TPOBOJHHKA C  TOKOM,
B3aUMOJCICTBUE  MAarHUTOB,  AJIEKTPOMAarHUTHas
WHJYKLHUS, JE€MCTBAE MAarHUTHOTO ITOJISI HA TPOBOJHUK




NPOCHO3UPOEAMb USMEHEHUE 6 HOBbLX YCIIOGUSX;
MPI17. ymemv nepenocumv 3HAHUSA 6 NO3SHABAMENLHYIO U
NPAKmMu4ecKyio 001acmu HCU3HeOesmenIbHOCmu,

MPI18. ymemv unmezpuposame 3HAHUA U3 DASHLIX NPEOMEMHbIX
obaacmeit;

MPI19. ewvidsucames Ho8bie uoeu,
NOOX00bL U peuleHuUs,

MP20. cmasumv  npobaemvl  u
anbMePHAmuUeHble peuleHus;

npe()fzaeamb opucuHajlbHble

3adauyu,  Oonycraiowue

C TOKOM M JBWKYLIMHCS 3apsiji, 3JEKTPOMarHUTHBIC
KoJIe0aHus u BOJIHBI, IpSIMOJIMHEHHOE
pacmpocTpaHeHHE CBETa, OTPAXKECHHUE, HPEIOMIICHHUE,
uHTephepeHys, AMdpakIus U MOJSpU3aLUs CBETa,

aucriepcus  cBeTa;  (OTOIIEKTpUUYeCKUid A (DEKT,
CBETOBOE JaBJICHWE, BO3HUKHOBEHHE JUHEHYATOTO
CIeKTpa  aromMa  BOJOPOAA,  €CTECTBEHHAas U

HCKYCCTBEHHAsI PaliOAKTUBHOCTD;
[IP65. ymMeHue yuYWTHIBaTH TPAHUIBI MPUMCHECHHS
U3YyYCHHBIX (U3UYECKUX MOJENeH: MarepuatbHas
TOUYKa, WHEpIMAllbHAs CHUCTEMa OTCYeTa, WJealbHbIN
ra3; MOJEIH CTPOCHHS Ta30B, KUIAKOCTEH M TBEPIBIX
TeNI, TOYCYHBIA OJIIGKTPUUYECKUI 3apsia, saepHas
MOJIeNTb aTOMa, HyKJIOHHAs! MOZEIb ATOMHOTO S1Ipa MpH
penieHuu GU3NYECKUX 3a/1a4;

IMIPy3.  chopMUpOBaHHOCTH  yMEHHUS  pa3iIuyarhb
YCIIOBUSI PUMEHUMOCTU MoJeseld GU3NYECKUX Tel U
mpoueccoB  (SBIEHUM): MHEpIHUalbHAas  CHUCTEMa
OTCYeTa, MaTepuallbHasi TOYKa, pPABHOYCKOPEHHOE
JBIDKEHUE, CBOOOJIHOE MaJieHHe, abCOOTHO yIpyras
nedopmarusi, aOCONIOTHO YIpPyroe U abCONIOTHO
HEYIpyroe CTOJIKHOBEHUs, MOJIeNell ra3a, >KUIKOCTH U
TBEPOT0 (KpUCTAINIMYECKOT0) Tela, UIeaIbHOTO rasa,
TOYEUHBIH 3apsiJl, OAHOPOAHOE 3JIEKTPHUUECKOE IOJIe,

OOAHOPOJHOC MAar"dsmuTHOC II0JIE, TapMOHHUYCCKUC
KOJ'IC6aHI/I$I, MaTeMaTHU4YeCKUi MasiTHHK, I/I,Z[eaJ'IBHHﬁ
pr)KHHHBIfI MasiTHUK, TapMOHHUYCCKUEC BOJIHBI,

WJCAbHBIN KoJeOaTenbHbI KOHTYp, TOHKAas JIMH3a;
MOJIeJIe aToMa, aTOMHOTO sipa U KBAHTOBOW MOJIEIH
CBETA;

[IPy4. chopMHpOBaHHOCT, yMEHHUS  OOBSACHSITH
OCOOCHHOCTH TPOTEKaHWs (PUINYECKUX  SBICHUI:
MEXaHWYECKOe ABMKEHUE, TETUIOBOE JBMKEHNE YaCTHI]

BEIlECTBA, TEIIOBOE paBHOBECHE, OpPOYHOBCKOE
nBUKeHue, AuQdy3us, HcIapeHue, KUIEHWEe U
KOHJEHCAllMsl, IJIaBJIEHME M KpUCTaJIM3alus,




HAIpPaBJIEHHOCTh TEIUIONEpeaayu, EKTpU3aluu Tell,
SKBUIOTEHIIMAIILHOCTH  MOBEPXHOCTU  3apsHKEHHOTO
IPOBO/IHMKA, 3IEKTPOMArHUTHOM UHAYKIINH,
CaMOWHTYKIIHH, 3aBHCHMOCTH COTMPOTHUBIICHUS
MOJIYNPOBOJHUKOB "p-" U "n-TUMOB" OT TemMmeparypsl,
pe3oHaHca, WHTEPGEpPEHIMH BOJH, JUGPAKIHH,
JUCIEPCUH, T[OJIHOTO  BHYTPEHHEro  OTpa)KeHus,
¢doroaddexr, Ppuznueckne MPUHLIUIBI CIEKTPATEHOTO
aHanu3za W paboTel Jaszepa, "ambda-" um "Gera-"
pacmaipl siep, raMMa-u3JIydeHue aep;

[TPy9. chopMUpOBaHHOCTH YMEHUS pPelIaTh pacyeTHbIC
3a/a4d  C SBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢u3nueckoil MoIenbpl: Ha OCHOBAaHWU aHajIH3a
YCIIOBUS BRIOMPATh (PU3UYECKHE MOJICIIN, OTBEUAOIINC
TpeOOBaHUSAM 3aJa4uu, MPUMEHATH (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJAThl (PU3HUYECKUX TEOpUi
OpU  HCIOJB30BAaHUM  MAaTEeMAaTUYECKUX  METOJIOB
pelIeHns 3ajad, MPOBOJUTH pPacdyeThl Ha OCHOBAHUU
MMEIOIUXCS JIAHHBIX, aHAIM3UPOBATH PE3yIbTaThl U
KOPPEKTUPOBATh  METOIbl  pEHIeHHs C  Y4EeTOM
MOJIYYCHHBIX PE3yJIbTaTOB; pEIIaTh KadeCTBCHHBIC
3aa4yn, TpeOyromMe MPUMEHEHHs 3HAHWA W3 Pa3HBIX

pasfenoB IIKOJIBHOIO Kypca (U3MKH, a Takke
UHTETpallii  3HAaHUW U3 JPYrUX  [PEeIMETOB
€CTECTBEHHOHAY4YHOTO [HKJIA: BBICTPANBaTh

JIOTUYCCKYHO ICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha
HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bl/ISPI‘—IeCKI/Ie
SABJICHUA,

OK 02 Hcnone3oBate
COBpEMEHHBIE CpeACTBa IIOHCKa,
aHaIn3a U MHTEpIpEeTALNuN
uH(popMaluu U UHPOPMAIIOHHBIE
TEXHOJIOTUM  JJIi  BBINOJHEHUS
3a1aqy npodeccroHalbHOMI
JeATeNbHOCTH

JImuHOCTHBIE PE3yJibTAaTHl OCBOCHUS yYEOHOW IHCIUIIIMHEI
OTpPaXalOT  TOTOBHOCTH M CHOCOOHOCTh  OOyYaroIIuXcs
PYKOBOJCTBOBAThCSl C(OPMHUPOBAHHOH BHYTPEHHEH IO3ULIMEH
JUYHOCTH, CHUCTEMOH LEHHOCTHBIX OpHUEHTALUil, MO3UTUBHBIX
BHYTPEHHUX YOEK/IE€HHH, COOTBETCTBYIOUIMX TPaJUIMOHHBIM
LEHHOCTSIM POCCHHCKOTO OOIIecTBa, paclIMpeHHe >XU3HEHHOTO
OIBITA U OMBITA JEATEILHOCTH B MPOLECCE Pealn3alliid OCHOBHBIX
HalpaBJIeHUI BOCHHUTATENFHOW JESTEIbHOCTH, B TOM HHCJIE B
4acTu:

LIEHHOCTH HAYYHOT'O ITO3HAHUS:

I1P69. chopMupoBaHHOCTH COOCTBEHHOW MO3ULUH IO
OTHOILEHUIO K buznueckoit uH(popMaIuuy,
MOJIy4a€MOl M3  pa3HbIX HMCTOYHHMKOB, YyMEHUN
WCIIOJIb30BaTh LHU(POBbIE TEXHOJOTUU JJsi TIOHUCKA,
CTPYKTYpUPOBAaHHUS, UHTEPIPETALUU U NIPEACTABICHUS
yuyeOHOW M  Hay4dyHO-NOMYJSpHOH  MH(pOpMaLuu;
pa3BUTHE YMEHHUI KPUTHUECKOTO aHAJIN3a MOJy4yaeMon
nH(pOpMaIHH;




JIP32. chopmuposannocme MUPOBO33PEHUS,
COOMBEMCMBYIOUe20 COBPEMEHHOMY VPOGHIO  DA3GUMUSL
HAYKU U OOWeCmeeHHOU NpaAKmuKy, OCHOBAHHO20 HA
ouanoee Kyibmyp, CHocoOCmMEYWe20 OCO3ZHAHUID C80E20
Mecma 8 NOIUKYIbIMYPHOM Mupe;

JIP34. ocosnanue yeHHOCMU HAYYHOU OesmelbHOCMU,
20MOBHOCMY ocyuecmenimo NPOEKMHYIo u
UCCIe008AMENbCKYIO  0eMEeNIbHOCMb  UHOUBUOYAIbHO U 8
epynne;

MeTaHpeﬂMeTHLIe PpE3yJIbTaTbl OCBOCHUA y‘Ie6HOI‘/II JUCHUITIINHBI
OTpaXkaror:

8.1. OsnageHue YHUBEPCATHHBIMU
M03HaBaTEJIbHBIMU JICUCTBUAMMU:

B) pabota c nH(OpMaIueit:

MP21. enrademv  Hagvlkamu  NOIYYeHUs  UHOpMAYUU U3
UCMOYHUKOB pPA3HbIX MUNnoe6, CamoCmosinmeilbHo OCYuecmeiisinib
nouck, aHaius, cucmemamu3ayuro u unmepnpemayuro
UHGOpMaAYUYU PAZTULHBIX 8UO08 U YOPM NPeOCABNICHUSL,

MP23.  oyenusamv docmosepnocmv, MP24. ucnonvszoeams
cpez)cmga MHQbOpMauMOHHle U KOMMYHUKAYUOHHbIX mexuono2utl 8
peutenu KOCHUMUBHbIX, KOMMYHUKAMUBHbIX U OpP2adHU3AYUOHHbIX
3a0au ¢ cobnodenuem mpebOBAHUL IPOHOMUKU, MEXHUKU
6esonacnocmu, 2U2Uuendvl, pecypcoc6epeofceﬂuﬂ, npaesoevix U
IMUYECKUX HOPM, HOPM UHPOPMAYUOHHOU OE30NACHOCMU,

y4eOHBIMU

[IP66. BrmageHWE OCHOBHBIMH METOJAaMH HAay4YHOTO
MO3HAHUS, HUCMOJb3yeMbIMU B (HU3UKE: HPOBOIUTH
OpssMble W KOCBEHHblE M3MEpeHHs (PU3MUECcKHX
BEJIMYMH, BBIOMpAsi ONTHUMAJIbHBIN CIOCOO M3MEpEeHUs
U UCHOJb3ysd  M3BECTHbIE  METOAbl  OLIEHKHU
IIOIPEIIHOCTEN U3MEPEHUM, IIPOBOAUTH UCCIEAOBAHUE

3aBUCHUMOCTEM buznueckux BEJIMYUH c
UCIOJB30BAHUEM TMPSIMBIX HM3MEPEHHH, OOBACHITH
MOJly4YeHHBIE PE3YJIbTAThl, HCIONb3Yd (QU3NYECKHE
TEOpUHU, 3aKOHbl W TMOHATHS, U JIeNaTh BBIBOJbL;
coOmronarh mpaBuia Oe3omacHoro  Tpyna  Ipu
NPOBEIEHUHN HCCIEAOBaHUH B paMKax y4eOHOTro
JKCIIEPUMEHTA u yueOHO-UCCIIeI0BATENbCKON
NEeSTeIbHOCTH  C  HUCIOJNB30BaHUEM  IU(PPOBBIX
U3MEPUTENBHBIX ~ YCTPOWCTB U Jab0OpaToOpHOTO

00opynoBaHus; CYOPMHUPOBAHHOCTH TPEACTABICHUN O
METO/aXx IMOJY4YeHUs HayyHbIX aCTPOHOMMYECKUX
3HAHUII;

[1Pyl1. oBnanenue pa3nuuHbIMH CLIOCOOAMU pabOTHI €
uHpopMaLuei ¢bu3nueckoro coJiepKaHus c
WCTIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, pa3BUTHE YMEHUH KPUTHUECKOTO aHaIN3a
Y OLIEHKH JIOCTOBEPHOCTH IOJTy4aeMOi HHPOPMAIINH;

OK 03. [InanupoBatb u
peann30BHIBAThH COOCTBEHHOE
npodeccHoHaIbHOE U JINYHOCTHOE
pa3BUTHE, MPEANPUHUMATEIBCKYIO

JesITeNIbHOCTD B
npogeccuoHaIbHON cepe,
UCIOJIb30BaTh 3HaHUA o
[IpaBOBOM u ¢duHaHCOBOM
IrPaMOTHOCTH B pa3IYHbIX

JKU3HCHHBIX CUTYallUAgX

JlnqHOCTHBIE pE3yJibTaThl OCBOCHMS y4eOHOH HCHWIUTHHBI
OTPaXalOT  TOTOBHOCTE M CIOCOOHOCTh  OOydaroIIMXCS
PYKOBOJCTBOBAaThCsl C(HOPMHUPOBAHHOW BHYTpPEHHEW TO3UIIMEit
JIMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OPHEHTAINH, MO3UTUBHBIX
BHYTPEHHUX YO@XIEHHH, COOTBETCTBYIOUINX TPAIUIIHOHHBIM
[EHHOCTAM POCCHICKOTO 00IIecTBa, pPACIIMPEHHE >XHU3HEHHOTO
OTIBITA W OTIBITA JEATEIFHOCTH B IPOILIECCE PEATH3aNN OCHOBHBIX
HaNpaBJICHUIl BOCHUTATEIIBHOM [JESITEIbHOCTH, B TOM 4YHCIE B
4acTu:

JYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

JIPI2. cghopmuposannocms HPABCMBEHHO20 CO3HAaHUA,
IMUYECKO20 NOBEOCHUSI;
JIP13. cnocobnocmvb oyeHugamov Ccumyayuro u NPUHUMAMb

OCO3HAHHblE — peldeHus, OopueHmupyaco  Ha
HpascmeenHbie HOPMbl U YEHHOCIU,
JIP14. oco3nanue nuyno2o 6K1A0A 8 NOCHMpOeHUue yCmoudu8ozo

MOpAlbHO-

[1PG7. chopmMrpoBaHHOCTH YMEHHUS peIIaTh pacyeTHbIE
3aJaud C SBHO 3a/JlaHHOW (U3MYECKONl Mojenblo,
UCIIONIb3YSl (PU3MYECKHEe 3aKOHbl W MPHUHIMIIBI, Ha
OCHOBE  aHalW3a  YCJIOBUS  33Ja4d  BbIOMpaTh
¢bu3nueckyr0o  MoOJeNnb,  BBIAETATH  (PU3NYECKHE
BEIMYUHBI W (HOpMynbl, HEOOXOAMMBIE IS ee
pelleHus, TpPOBOAUTH  pacyeTbl U  OLIEHUBATh
peaTbHOCTh  MOJIYYEHHOTO  3HAueHHs (U3NYECKOH
BEJIMYUHBI; peuarhb KayeCTBEHHbIE 3ajauu,
BBICTpauBasl JOTMYECKH HENPOTUBOPEUUBYIO LIETIOUKY
pacCyXIeHHIl C OMNOpOM HAa H3YYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

[1P64. BnaneHue 3aKOHOMEPHOCTSMH, 3aKOHAMU H




6yodywezo;

TPYAOBOI'0 BOCIIUTAHUS:

JIP26. 2omogHocmb U CHOCOOHOCMb K  00pazosanuro  u
Camooopazo8aHUI0 HA NPOMANCEHUU 8Cell HCUSHIUL,
MeramnpenMeTHbIe pe3yabTaThl OCBOCHHS Y4eOHOH AMCLUIIINHEL
OTPaXAIOT:

8.1. OBnanenue YHHMBEpCAJIbHBIMU
M03HABaTEJIbHBIMU IECTBUAMMU:

0) 60a30BBIC UCCIICIOBATEIIBCKUE TCHCTBUS:
MPI11. cmasumv u Gopmyruposams cobcmeeHHble 3a0a4u 6
00pazosamenvholl 0esmenbHOCIU U HCUSHEHHBIX CUMYAYUAX,

y4eOHBIMU

8.3. OpnageHue  yHHBEPCAIBHBIMH  PETYJSITUBHBIMU
JIEHCTBUSAMU:

a) caMOOpTaHU3aIlus:

MP38 camocmosimenbHo ocywecmeiiins nosHaeamenbHyro
a@ﬂm@ﬂbHocmb, 6blA6JIAMmb l’lp06ﬂeMbl, cmaeums u
Qopmynupoeams  cobcmeeHnble  3a0auu 8  00pPA308aMENbHOU

0eamenbHOCMU U JICUSHEHHBIX CUMYAYUSAX,

MP39. camocmoamensHo cocmasisames NAaK pewenus npooiembl ¢
VUEemOM UMEIOWUXCSL Pecypco8, COOCHBEHHBIX B03MOICHOCMEN U
npeonoumeHrull;

MP44. cnocobcmeogams GopmMupo8aHuIo u NPOSGIEHUI0 UWUPOKOU
opyouyUU 8 PA3HLIX 001ACMAX 3HAHULL, NOCMOAHHO NOBLIUAMD
€801l 00pa308amMenbHLIU U KYIbMYPHBIU YPOBEHD,

0) CaMOKOHTPOJIB:

MP46. 61a0emv Hasblkamu NO3HABAMENbHOU peghieKcuu Kax
OCO3HAHUS COBEPUIAEMBIX OCUCMEUTLL U MbICIUMENbHBIX NPOYECcos,
Ux pe3ynbmamos u OCHO6AHUL,

MP47. ucnonvzoeams npuemvl perekcuu Onsi OYeHKU CUmyayuu,
8b100pa 8epHOCO peuleHus;

MPA48. ymemv oyenusamv pUCKU U CE0EBPEMEHHO HPUHUMAMb
pewenus o UX CHUINCEHUIO;

TeopusiMu (3aK0H BcemupHoro tsarorenus, I, 11 u III
3akOHbl HpIOTOHA, 3aKOH COXpPaHEHHUS MEXAHUYECKOU

OHEPIruM, 3aKOH COXpaHCHHA HMIIYJIbCa, IMITPHUHIHWII
CyNepro3snuun CHIJI, MIPUHIHAIT PaBHOIIPAaBHOCTHU
HWHEPUHUAJIBbHBIX CHUCTEM OTCUECTa, MOJICKYJISIPHO-

KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEILECTBA, T'a30BbIC
3aKOHbI, NEPBBIM 3aKOH TEPMOAMNHAMHUKH; 3aKOH
COXPaHEHHUs DJIEKTPUYECKOIro 3apsijia, 3akoH Kyiona,
3akoH OMma JJid yyacTka 1enu, 3aKkoH OMa 11 HOJHOM
AJIEKTPUYECKOM 1enu, 3aKkoH Jkoyns - JIeHna, 3akoH
3JEKTPOMAarHUTHOW MHIYKUHUH, 3aKOH COXPAHEHMS
SHEPTHH, 3aKOH MPSMOJIMHEHHOTO PaCIpOCTPAHCHHS
CBETAa, 3aKOH OTPA)XCHUsSl CBETA, 3aKOH MPEIOMIICHHS
CBETA; 3aKOH COXPAHEHUS SHEPTUH, 3aKOH COXPAHCHUS
MMITYJIbCA, 3aKOH COXPaHEHHUsI SJIEKTPUUECKOT0 3apsja,
3aKOH COXpaHEHMsI MacCOBOI'O YMCIA, IOCTYJaThl
Bbopa, 3akoH paaMOaKTHBHOIO pacrnaja); YBEpEeHHOE
WCTIONB30BaHUE 3aKOHOB W 3aKOHOMEPHOCTEH TIpH
aHann3e (PU3NYECKUX SBJICHUN U TIPOIIECCOB;

I1Py2. cdopMHpPOBAaHHOCTH CHUCTEMBI 3HaHUH O
(hbU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOpHsIX,
JEHUCTBYIOIMX HAa YPOBHSX MUKPOMHUPA, MaKpOMHUpa U
Merammpa, IpeACTaBICHUII O BceoOlIeM XapakTepe
(u3MUeCKUX 3aKOHOB; TMPEJCTABICHUH O CTPYKType
MOCTPOCHUSI (PU3NYECKONW TEOpUU, YTO TIO3BOJIUT
OCO3HaTh poib  (DyHAAaMEHTANIbHBIX 3aKOHOB M
MPUHIIAIIOB B COBPEMEHHBIX TMPEACTABJICHHUSIX O
MpUpPOJIe, MOHATh TPAHULBI NPUMEHUMOCTH TEOPH,
BO3MOKHOCTH WX TPUMEHEHHUS JUIsl  OMHMCAHHS
€CTECTBEHHOHAYYHbIX SIBJIEHUN U TIPOLIECCOB;

[TPyS. cpopMuUpOBaHHOCTP yMEHHI  MPUMEHSTH
3aKOHBl KJIACCMYECKOM MEXaHUKH, MOJIEKYISIPHOI
bu3uKn W TEPMOJAMHAMHUKH, DJICKTPOIMHAMUKH,
KBaHTOBOM (U3MKH [Js aHalM3a W OOBICHEHUs
SABJICHU MHUKPOMHpA, MaKpOMHpa U Meramupa,
pas3nnyarhb yCIIOBUS (rpaHulpl, obnactun)




NPUMEHUMOCTH  (PU3MYECKMX 3aKOHOB, IIOHUMATh
BceoOImMi xapakrep (yHAAMEHTAIBHBIX 3aKOHOB
(3aKOH COXpaHEHUs MEXaHUYECKOM H3HEepruM, 3aKoH
COXpaHEHHUs UMITYJIbCA, 3aKOH BCEMUPHOI'O TATOTEHHUS,
IIEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHECHMS
JIEKTPUUYECKOTO 3apsA]a, 3aKOH COXPAaHEHHs YHEPIUn)
Y OTPaHUYEHHOCTH HCIIOJI30BAHMS YACTHBIX 3aKOHOB;
aHAM3UpPOBaTh (PU3MUYECKHE MPOIECChl, HCHOIb3Ys
OCHOBHBIC IOJIOKECHHSI, 3aKOHBI M 3aKOHOMEPHOCTH:
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JIBUYKEHUS,
(opMysIbl KHHEMAaTUKH PaBHOYCKOPEHHOT'O JABMKEHMUS,
npeoOpasoBanuss  lanmnes i CKOpoCcTH M
nepeMenieHns, TpU 3akoHa HproToHa, mnpuHUUD
OTHOCHUTENBHOCTH  l'anmuies, 3aKOH  BCEMHUPHOIO
TATOTEHUS, 3aKOHBl COXPAaHEHUS MMIIYJIbca U
MEXaHUYECKOM HHEpruM, CBsA3b pabOTBl CHUJIBI C
U3MEHEHUEM  MEXAHWYECKOM  DHEPIHH,  YCIOBHSA
paBHOBECHsI  TBEPAOrO  Teja; CBSA3b  JABJICHUSA
HJICATIBHOTO Ta3a CO CPEIHEN KMHETUYECKOM dHEpruei
TEIJIOBOI'O IBWKEHMS U KOHLIEHTpAlUen €ro MOJIEKYI,
CBA3b  TEMIIEpaTyppl  BEIIECTBA  CO  CpeIHEH
KMHETUYECKOW DHEPruer ero 4acTwll, CBA3b JaBIICHUS
HJCAIIBHOTO ra3a ¢ KOHUEHTPAalUUEHd MOJIEKYN M €ro
TEMIEPaTypoil, ypaBHeHHe Menpaeneesa-Knanelipona,
IIEPBBI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
SHEPIMM B TEIUIOBBIX IPOLECCaX; 3aKOH COXPAHECHUS
JNEKTPUYECKOTO 3apsza, 3aKOH Kyiona,
IIOTEHIUATIbHOCTb 3JIEKTPOCTATHYECKOTO oI,
NPUHLUII ~ CYNEPHO3ULUN  DJIEKTPUYECKHUX  IIOJIEH,
3akoHa Kynona; 3akoHbl OMa Juisl yyacTKa LIETH U s
3aMKHYTOM DJIEKTPUYECKOW Ienu, 3akoH J[xoyis-
Jlenua, 3aKOH 2JIEKTPOMarHUTHOW UHAYKIUU, IIPABUIIO
Jlenua, IIOCTYJIAThI CHelUaIbHON TEOPUHU
OTHOCHUTEIILHOCTH OHHIITENHA, ypaBHEHUE
OiiHmTeHa a1 Qoroaddexra, MepBbld U BTOPOI
IIOCTyJIaTel  bopa, DIpuUHIMI  HEONPEIEIeHHOCTH




[eitzenbepra, 3aKoH coXpaHEHMs 3apsjia, MacCOBOTO
yucia M DHEPruu B SAJIEPHBIX pEAKUMIX, 3aKOH
PaauOaKTUBHOTO paclajia;

[MIPy6. copMHpPOBaHHOCTH YMEHUH  HPUMEHSTH
OCHOBOIIOJIAralOIIMe  aCTPOHOMHUYECKUE  IOHATHUS,
TEOPHUM W 3aKOHBl ISl aHauu3a M OOBACHEHHS
(bu3MYECKUX MPOILIECCOB MPOUCXOASIINX Ha 3Be3/ax, B
3BE3JHBIX CHCTEMAaX, B MEXIaJaKTUYECKOU Cpele;
JNBUKEHHSI HEOECHBIX TeJ, DBOJIOUMU 3Be3] U
Bcenennoi;

[IPy7. cdopMupoBaHHOCTb YMEHMH HCCIEIOBATh U
aHAIM3UPOBATh Pa3HOOOpa3HbIC (HM3MUSCKUE SBICHUS
U CBOWCTBA OOBEKTOB, MPOBOJUTH CAMOCTOSTEIbHBIC
UCCIIEJIOBAaHMUSI B  peaIbHbIX U  J1a0OpaTOPHBIX
YCIIOBUSIX, YATAaTh U AHAIM3UPOBATH XAPAKTEPUCTUKH
npuOOpOB M YCTPOWCTB, OOBSICHATH MPHHIMIIBI WX
paboTHI;

OK 04 O dexTuBHO
B3alMO/ICIICTBOBATh U paboTaTh B
KOJUIEKTHBE U KOMaHE

MeTtanpeaMeTHbIe PE3yIbTaThl OCBOCHHS Y4YCOHOW IMCITUTLTAHBI
OTPaXKAIOT:

8.2. OBnaseHue YHUBEPCAIbHBIMU KOMMYHUKATHUBHBIMU
JICUCTBUSMU:

0) coBMeCTHas IeATEIHHOCTD:

MP31. nonumams u UCHOAL308AMb NPEUMYULECNEA KOMAHOHOU U
UHOUBUOYATLHOU pabombl,

MP32. sbibupams memamuxy u Memoovl COBMECHHbIX OeliCEUll ¢
yuemom oOwWUx UHMePeco8 U B03MOIICHOCHEL KAHX0020 HleHd
KOJLIeKmuea,

MP33. NPUHUMAMD yemu  COBMECMHOU oesamenvHoCcmu,
0p2aHu308b16aMb U KOOPOUHUPOBAMb  Oelicmeuss Nno  ee
00CTHUIICEHUIO. COCMABNAMb NIAH Oellcmeull, pacnpeoeisims poau
C yYemom MHeHUU YYACMHUKO8 00CyxHcoamv pe3yibmamol
coemecmuol pabomoi,

MP34. oyenusamv Kawecmeo c80e20 6KIA0A U KANHCO020
VUACMHUKA KOMAHObL 8 00WUll pe3yibmam no paspabomaHHbiM
Kpumepusim,

MP37. ocywecmensamos no3umusHoe Cmpamezuieckoe no8eoeHue 8
DA3TUYHBIX CUMYAYUSIX, NPOSGIAMb MEOPYECNBO U 8000padceHue,
ObIMb UHUYUAMUGHBIM,
8.3.  OsBmageHue

YHUBCPCAJIbHBIMU PEryJIATUBHBIMHU

I1P610. oBnaneHne ymeHUsIMM paboTaTh B IpymIe ¢

BBIIIOJTHEHUEM  pa3JMYHbIX  COLMAJBHBIX  pOJIEH,
IUIaHUpOBaTh ~ paboTy  TpyHmbl,  palMoOHAIbHO
pacnpenenartb  JeSTeNIbHOCTh B HECTaHJApTHBIX

CUTYyallUsX, aJeKBaTHO OLIEHWBATh BKJIAJ KaXJIOro U3
YYAaCTHHKOB TPYNIBbl B PEIICHHE pPACCMaTPUBAEMOU
npoOIeMbl;




JIEUCTBUAMMU:

T) IpUHSTHE ce0s U APYTHX JIFOICH:
MP54. npunumams cebs, nouwumas
oocmouncmea,

MP55. npunumames momuevl u apeymMeHmvl Opyeux Jnooel npu
auanuze pe3yibmamos 0esmenbHOCmu,

MP56. npusnasamv céoe npaso u npago oOpyeux el Ha
OuUbKU;

CcB0U  HEOOCmAamKu U

OK 05 OcymiectBisiTh yCTHYIO U
IIMCbMEHHYI0 KOMMYHHUKALIUIO Ha
roCyJ1apCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yuerom
OCOOCHHOCTEH  COLMANBHOTO U
KYJIbTYPHOI'O KOHTEKCTa

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHS Y4eOHOH JMCUMIUTUHEI
OTPaXalOT  TOTOBHOCTE W  CIOCOOHOCTH  OOyYarOMIMXCS
PYKOBOJACTBOBAThCSl C(OPMHUPOBAHHON BHYTPEHHEH IO3UIUCH
JUYHOCTH, CHCTEMOH IICHHOCTHBIX OpPWEHTAlWH, HO3UTHBHBIX
BHYTPEHHUX YyOEXIEHHH, COOTBETCTBYIOUINX TPAJUIHOHHBIM
[IEHHOCTSIM POCCHHCKOTrO OOIIecTBa, paclIMpEeHHE >KH3HEHHOTO
OTIBITa M OIBITA AEATEIHHOCTH B NPOIECCE Peau3alii OCHOBHBIX
HalpaBleHUIl BOCHUTATEIBHOM MESATEIBHOCTH, B TOM 4HCIE B
JacTH:

3CTETUYECKOr0 BOCITUTAHUS:

JIP16. acmemuueckoe omuowieHue K Mupy, 6KIIOYAs ICMEmuKy
ObIma, HAYYHO20 U MEXHUYECKO20 MEopyecmea, cnopma, mpyoa u
00WeCmBeHHbIX OMHOUEHUTL,

MeranpenMeTHble pe3ysbTaThl OCBOCHHS YYEOHOW AMCIMIUIMHEI
OTPaXaloT:

8.2. OBnaseHue YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JIECUCTBUSIMHU:

a) obmieHue:

MP26. ocywecmgnames KOMMYHUKAYUU 80 8CEX Cepax HCUZHU,
MP28.  erademv  paznuunviMu  cnocobamu  oOwjeHus  u
63aUMO0eUCMEUsL;

MP29. apeymenmupoganrHo eecmu Ouanioe, ymemsv CMALUAMb
KOHIUKMHbIE cCumyayuu,

MP30. pasgepHymo u 102U4HO U31A2AMb CE0I0 MOYKY 3PEHUs C
UCTIOIb308AHUEM AZbIKOBBIX CPEOCME;

[TPy12. OBJIaJICHUE OpraHU3aIMOHHBIMU u
MO3HABATEJIbHBIMH ~ YMEHUSAMH  CaMOCTOSITEILHOTO
npuoOpeTeHusT  HOBBIX  3HAHUM B Mpolecce
BBITIOJIHCHUSI MIPOEKTHBIX u yueOHo-
UCCIIEJIOBATENILCKUX paboT, yMEHUsMU paboTaTh B
TPYIIe C BBIIOJHEHUEM PA3JIMYHBIX COIHMAIBHBIX
poneil, riaHupoBaTh pabOTy TPYIIbI, PAMOHATBHO
pacmpenenarh  JACSITeNbHOCTh B HECTaHJAPTHBIX
CUTYaIusX, aJleKBaTHO OLICHMBATh BKJIAJ] KaXXJIOTO U3
YYaCTHHKOB TPYIIMbl B PEIICHHUE pPaccMaTpUBAEMOM
poOJIEMBI;

OK 06. IIposBiasaTe rpa’kgaHCKO-

MaTPUOTHYECKYIO MO3UILIHIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MOBE/ICHNE Ha OCHOBE
TpaIULIMOHHBIX POCCUICKHX

JTyXOBHO-HPABCTBEHHBIX
LIECHHOCTEMN, B TOM YHCJIE C YUYETOM
rapMOHU3ALUN

JIMdHOCTHBIE pe3yJbTaThl OCBOCHHSI Y4eOHOW  JUCIMILIAHBI
OTpaXarT TOTOBHOCTP W  CIOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBaThCSI  C(DOPMUPOBAHHOW BHYTPCHHEW MO3HIIUCH
JUYHOCTH, CHUCTEMOHM IIEHHOCTHBIX OpPHWCHTAIUH, IO3UTUBHBIX
BHYTPCHHUX YOGXKICHHI, COOTBETCTBYIOIIUX TPAIUIIHOHHBIM
[EHHOCTSM POCCHUICKOTO O0OIIecTBa, PACHIMPEHUEC >XKHU3HCHHOTO
OTIBITA ¥ OIBITA JESTSIBHOCTH B IPOLECCE PEaTH3alNU OCHOBHBIX
HANpaBJICHUN BOCHUTATCIILHOW IESATEIBHOCTH, B TOM YHCJIC B
YaCTH:

TPaXKTAHCKOTO BOCIIUTAHUS:

I1P63. B1ageHne OCHOBOIIOIATAOUIMMH (PU3HUECKUMHU
MOHATHSMM UM BEJIMYMHAMH, XapaKTepU3YyIOIHUMU
¢usnyeckue mpouecchl (CBA3aHHBIMU ¢ MEXaHUYECKUM
JBUKEHHEM, B3aWMOJECUCTBUEM TeJ, MEXaHHUYECKUMU
Kole0aHUAMHU UM BOJHAMM; AaTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM  BCHICCTBA, TCIUIOBBIMHU  IIpOLECCaAMU;
QJICKTPUICCKUM n MAarHuTHBIM I10JIAMHU,
OJICKTPUYCCKUM TOKOM, SJICKTPOMAariHMTHbIMHA




ME)KHAIMOHAJIBHBIX
MCIKPCIIUTUO3HBIX
IIPUMCEHATH

u
OTHOIIICHUH,
CTaHJIapThI

AHTUKOPPYILIMOHHOTO NTOBEICHHUS;

JIP1. cpopmuposannocme epanicOancKoll nouyuu 00yuanue2ocs

KaK aKMueHOo20 U  OMBEMCMBEHHO20 UleHd  POCCULICKO20
obwecmsa;

JIP3. npuHamue MPAOUYUOHHBIX HAYUOHATBHDIX,
obueuenoseyeckux — 2yMAHUCMU4eckux U  OeMOKPAMUYecKux
yenHocmeti,

JIP5. 2omosHocmb  6ecmiu  COBMECMHYIO  OESIMENbHOCb 6
UHmMepecax — epajdCcOaHCKo2o — 0bwecmed,  YYaAcmeosamev 8
camoynpasienuy 6 00WeobPaA30eAMEeNbHOU — OpP2AHU3AYUU U

0emcKO-10HOUECKUX opeanu3ayusx,

JIP6. yMenue 63aUMO0elCcme08ams c COYUATLHLIMU
UHCIUMYmMamMu 8  COOMBEMCMeUY ¢ UX  (QYHKyusmu u
Ha3HaveHuem,

JIP7. 2omosHOcmb K 2YMAHUMAPHOU U  BOJNOHMEPCKOU
OesamenbHoCmu,;

MMATPUOTUYECKOI0 BOCIIUTAHHUS:

JIPS. cpopmuposanHocmo poccutickol 2PadiCcOancKol

UOEHMUYHOCIU, NAMPUOMUZMA, VEANCEHUSI K CB0eMYy HApooy,
yyecmea omeemcmeeHHocmu neped Poounoul, eopoocmu 3a ceou

KOJICOAHUSIMU U BOJIHAMH; ONTHUYECKUMHU SIBICHUSIMU;
KBAaHTOBBIMHU  SIBJICHUSIMH, CTPOCHHEM aroMa |
aTOMHOTO  fJipa, PaJUOAKTHUBHOCTHIO);  BJaJIcHUE
OCHOBOIOJIararouMu ACTPOHOMUYECKUMHU
HNOHATHUSMU, MTO3BOJISIOILIUMHU XapaKkTepu30BaTh
IIPOLIECCH], MPOMCXOASIIME Ha 3BE3/1aX, B 3BE3JHBIX
CUCTEMAaX, B MEXraJaKTUYECKOW Cpele; JBH)KECHUE
HeOECHBIX TeJI, BOJIIOLMIO 3B€3/] U Beenennoii;

[TPy1. chopMHupOBaHHOCTH TIOHUMAHUS POJIH (PU3UKH B
SKOHOMHYECKOM, TEXHOJOTMYECKOM, COIMAIbHOM H
9THYECKON cdepax AedaTeIbHOCTH 4YeJIOBEeKa; PO U
Mecta (U3MKH B COBPEMEHHOW HaydyHOW KapTHHE
MUpa;  pOJIM  ACTPOHOMHMHM B  IPAKTHYECKOU
NESTEIbHOCTH YE€JIOBEKa M JalbHEWIIEM Hay4dHO-
TEXHUYECKOM PA3BUTHH;

[MPy13. chopmMupoBaHHOCTH MOTHBALMU K Oymymien

Kpau, ceor Poduny, ceoll A3bIK U KyIbmypy, npouiioe u npodeccroHanbHo NeSITeTbHOCTH oo
HacmoAauwee MHO2OHayuoOHaaIbHo20 Hapoda POCCHM, CHEIHATBHOCTSIM (1)I/I3I/IKO'TCXHI/I[IGCKOFO l'IpO(l)I/IJ'ISI;
JIP9. YEHHOCmMHOoe OMmHOUileHue K zocydapcmeeyﬂblﬂ/t cumeonam,
UCTNOPUYECKOMY U NPUPOOHOMY  HACNeOuro,  NAMAMHUKAM,
mpaouyusim Hapooos Poccuu, docmudcenusm Poccuu 6 Hayke,
ucKyccmee, cnopme, mexHoI02Uusx u mpyoe.
OK 07 CopneiicTBOBaTh | JIM4HOCTHBIC ~pesyinbTaThl OCBOCHMs y4eOHOH aucummimebl | [IP68.  chOpMHUPOBAHHOCTH  yMEHHUS  MPUMEHSTH
COXPAHEHHIO OKPYKAIOIIEH cpejipl, | OTPAKAIOT  FOTOBHOCTH M CHOCOOHOCTL  OOYHAIOMWXCH | onvyeHHple 3HAHMS /U OOBACHEHHS  YCIIOBHIA

peCypcocOEpeKeHUI0, TPUMEHSITh
3HaHHUA 00 W3MEHEHWHU KIuMaTa,

TIPUHITHAITBI
MIPOU3BOICTBA,
eliCTBOBAaTh B
CUTYaLUSIX

OEpEKITUBOTO
3P PeKTUBHO
YpE3BBIYANHBIX

PYKOBOJICTBOBaThCSI  C(DOPMHUPOBAHHOW BHYTPCHHEH MO3HIUEH
JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHEHTAlUi, ITO3UTHBHEIX
BHYTPEHHUX YOEK/IEHHH, COOTBETCTBYIOIIMX TPaJULIMOHHBIM
LEHHOCTSIM POCCHHCKOro O0IIecTBa, pacUIMpEeHHe >XHU3HEHHOTO
OTIBITA U OTIBITA AESATEIHHOCTH B MPOIECCE PeaTU3aluU OCHOBHBIX
HAINpaBJeHU BOCIUTATEJIbHOW JEATEIbHOCTH, B TOM YHUCJIE B
YaCcTH:

3KOJIOTUYECKOTO BOCITUTAHUA:

JIP27. cghopmuposanHocms 3K0I02UHECKOU KYAbmypbl, NOHUMAHUE
GIUSHUSL  COYUATIbHO-IKOHOMUUECKUX NPOYeCco8 HA COCMOSHUE
NPUPOOHOU U  COYUANLHOU Cpedbl, OCO3HAHUE 2100AIbHO2O0
Xapakmepa 9K0J102UYeCcKUx npoonem;

JIP28.  nnanuposanue u  ocywjecmeienue — Oeucmeui. 8
oKpydicaiowjeli cpede HA OCHOBe 3HAHUA yenell YCMOUdueo2o
pazeumus yenogeuecmasa;
JIP31. pacwupenue onvima
HAanpasieHHoCmu,

oesimenbHoOCmU — IKON02UUECKOU

MPOTEKAHNUs (U3NYECKUX SIBJICHUM B MPHUPOAE U AN
NPUHATHA NPAKTUYECKUX PEUIEHWH B IOBCEIHEBHOM
XKU3HU Uil o0ecrieueHuss  0€30MacHOCTH  MpuU
oOpaleHnu ¢ OBITOBBIMU MPUOOPAMU M TEXHUYECKUMU
YCTPOMCTBAMU, COXPAHEHUS 3/I0pPOBbS M COOJIIOJIEHUS
HOPM DKOJIOTUYECKOTO IIOBEJIECHUS B OKPYKAIOLIECH
cpene; TOHHMMaHue HEOOXOAMMOCTH TNPUMEHEHUS
JOCTIDKEHUM ~ (U3UKM M TEXHOJNOTMH Ui
PalMOHAIBHOTO NPUPOIONIOIB30BAHNS;

[TPy10. chhopMupoBaHHOCTH YMEHHUH aHATU3UPOBATh U
OLICHUBATh MIOCJIEICTBHS ObITOBOM u
IIPOU3BOJICTBEHHOMN JeATEIbHOCTH YeJI0BEKa,
CBSI3aHHON C (PU3WYECKUMH TPOIECCaMH, C TO3UIIUNA




MeTaHpe,HMeTHI:Ie pE3yIbTaTbl OCBOCHUA y‘Ie6HOI71 JUCHUITIINHBI

9KOJIOTHYECKOH 6630HaCHOCTI/I; HpCI[CTaBJ'ICHI/Iﬁ (¢

OTPAXKAIOT: pallMOHAIILHOM  TIPUPOJIONIONB30BAHMH, a  TaKKe

8.1. Osranenue . YHHBCDCATBHBIMH ydeOHBIMH pa3yMHOM HCHOJIb30BAHUU JOCTHUKECHUM HAyKH U

MO3HABATEJIbHBIMU ICHCTBUAMMU: . N

0) 6a30BBIC UCCIICIOBATEIILCKUE ACHCTBUS: TeXHOJIOrH A AQJIEHCHITIETO PasBUTHA

MPI5. paspabameieams nian peuieHusi npooiemvl ¢ Yuemom HEJIOBEYECKOro 00IIeCTBa;

aHaiusa umerwyuxcsa - mamepuailbHblx u HemamepuailbHblX

pecypcos;

MPI16. ocywecmenamv yeieHanpagIeHHvlli NOUCK NepeHoca

cpedcms u cnocobos Oelicmausi 8 NPoheccUOHaNIbHYIO CPeody;

8.2. OBnaseHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU

NECUCTBUSIMHU:

0) coBMeCTHAs IeATSIHHOCTD:

MP35. npeoraeamb Ho8ble NpOeKMbl, OYEHUBAMb UOEU C

nO3uyuy  HOBU3HBI,  OPUSUHATILHOCMY,  NPAKMUYECKOU

SHAUUMOCMU,

8.3.  OpnageHue  yHUBEPCAIBHBIMU  PETYJISTUBHBIMU

JEHCTBUSIMH:

0) CAaMOKOHTPOJIB:

MP45. oasamv oyeHKy HOBbIM CUMYAYUAM, BHOCUMb KOPPEKMUBHI

8 aeﬂmeﬂbHOCWlb, oyernueams coomeemcmeue pe3)avbmamoes

yensiam,
OK 08 Hcnonb3oBath cpejcTBa | MeranpeaMerbie pesynbTaTsl OCBOeHHs ydeOHo# amcuumminst | [TPG11. OBJIAJICHUE (copmupoBaHHOCTH
¢u3Mueckol  KymbTypbl s | OTP@XKaroT: NpeACTaBICHUI) TpaBWIaMH 3amuCcH  (PU3HUECKUX
COXpaHEHUs 51 YKpEIIeHUs 8.1. Osnancrue . YHBCPCAILHBIMU y4COHBIMH ¢dbopMyn penbedHO-TOUEUHON cucTeMbl 0003HAuUEHUMN

MO3HABAaTEIbHBIMU IEHCTBUSIMHU: o
3/I0POBbS B § rpoiecce 6) 6a30BBIe HCCTEOBATENBCKHE NEHCTRHA: JI. bpaiing (a1 cnenblx M cIAOOBUISIIMX
NPO(ECCHOHATBHOM JIeATeIbHOCTH MPI14. Oaeamv oyewKy HOGbIM  CUMYAYUAM, OYEHUBAMD o0ydatommxcs);
U TOJAEpkKaHHAd HEOoOXOIMMOTr0 npUoOOpemenHblLil Onblm;
YPOBHA ¢usnueckol | 8.3.  OmiajeHHe  YHUBEPCAIBHBIMH  PETYJISTHBHBIMH
IIOArOTOBJIIEHHOCTH JIEHCTBUSIMH:

a) CaMOOpTaHU3aLIHs:

MP40. 0asame oyeHKy HOBbIM CUMYAYUAM,

MP41. pacuupsame pamku yuebHO20 npedMema Ha OCHOBE TUYHBIX

npeonoumenui,

MP42. Oenamv 0cCO3HAHHBIL 6bIOOP, APSYMEHMUPOBAMb €20,

6pamb omeemcnieeHHoCms 3a peuerue,;

MP43. oyenusams npuobpemenHuvlll ONvIm,
OK 09 [Monp30BaThest | MeranpeaMeTHbie pe3yabTaThl OCBOCHMs yueOHOH muctmmmnue! | [[Py8. chopMHpOBaHHOCTH MPEICTABICHUH O METOaxX
npodeccCHoHATBHOM OTpAKAIOT: MOJYYeHHs] HAYYHBIX AaCTPOHOMHYECKHX 3HAHHIA;
JOKYMEHTalUen Ha 8.1 Osnancnue YHHUBCPCATILHBIMA y4eOHBIMH BJIaJICHUAE YMEHUSAMUA CaMOCTOSITEIILHO

IIO3HaBaTCIIbHBIMU HeﬁCTBHHMH:




rocyaapCTBEHHOM W MHOCTPAaHHOM
SA3bIKaX.

0) 6a30BbBIC UCCIICIOBATEIILCKUE ACHCTBUS:

MP7. enademv  Haguvlkamu — Y4eOHO-UCCAEO08AMENbCKOU U
NPOEKMHOU 0esiMeNbHOCMU, HABLIKAMU PA3PEUeHUst npodaeMm,
MPS. cnocobrocmv u 20MmoOSHOCHb K CAMOCMOSAMETbHOMY HOUCKY
Memo008 peueHus NPAKMUYecKux 3a0a, NPUMEHEHUIO PATUYHBIX
Memooos No3HAHUL,

dbopmynupoBaTh I€Jb  HUCCeNOBaHHUS  (IIPOEKTa),
BBIBUTATh ~ THIIOTE3bl  HAa  OCHOBE  3HaHUs
OCHOBOIIOJIATAIONINX (H3HMUECKUX 3aKOHOMEPHOCTEH U
3aKOHOB, TMPOBEPATh WX  OIKCIECPUMEHTAIHHBIMU
CpeACTBaMU; IUIAHHUPOBATh U TPOBOJUTH (hU3HYECKHE

MP9. oenaodenue eudamu OesmenbHOCmU NO nOJIy4eruIo Hoeoco 3KCHepI/IMeHTH, OITMCHIBATH n aHaJII/I3I/IpOBaTb
3HAHUA, e20 uHnmepnpemayuu, npeo6pa306aHu}0 U npumeHeruro 6 HonyquHym HpI/I BBIIIOJITHEHUU 3KCHCpI/IMCHTa
pa3iudnslx yll€6Hle cumyayusx, 6 mom 4Hucie npu co30anuu HH(bOpMaHI/IIO, OHpeHeHﬁTB HOCTOBepHOCTB
ylle6Hblx U COYUANbHbLX NPOEKMOoe, .
MPI0. qbopMupoeaHue HAYy4Ho2cO0 muna MblUll1eHUA, snaoenue HOHyI‘ICHHOFO pe?)yanaTa’
Hay‘lHOﬁ mepMuHOﬂoeueﬁ, KI04e8blMU NOHAMUAMU U MemodaMu;
I[IK 6.1. OxcruyatupoBaTh H I1P68.  chopMUPOBAaHHOCTH  yMEHHUS  HPUMEHSTH
O6CHy)KI/IBaTB KOTEJIbHBIN arperar, INOJTYYCHHBIC 3HAHUA  JJI 00BSICHEHUS YCHOBI/Iﬁ

TpyOOIpOBOJBl Mapa U ropsyeut
BOJIBL.

NpoTeKaHusl (PU3NYECKUX SBICHUN B MPHUPOJAE U IS
IPUHATHA NPAKTUYECKUX PEUICHUH B IIOBCEIHEBHOM
KU3HH Ui oOecrieueHWss  O€30MAacCHOCTH  TIPH
oOpalieHnu ¢ ObITOBBIMU IPUOOPAMHU M TEXHUYECKUMHU
YCTPOHCTBAMHU, COXPAHEHUS 3A0POBBS M COOJIIOICHHS
HOPM DKOJIOTMYECKOIO IIOBEIACHUS B OKPYXKAIOIIECH
cpele; TMOHMMaHue HEOOXOAMMOCTH TNPUMEHEHUS
JOCTIDKEHUM ~ (QU3UKM M TEXHOJOTMH Ui
palMOHAIBHOTO PUPOIOIIOJIB30BAHNS;

ITPy10. chopMupoBaHHOCTH YMEHUH aHATU3UPOBATh U
OLICHUBATh IIOCJIEICTBHS ObITOBOM u
IIPOU3BOACTBEHHOMN JeATEIbHOCTH YEJI0BEKa,
CBSI3aHHOM C (M3MUYECKMMHU MPOIECCaMHU, C MO3ULUI
9KOJIOTUYECKOM 0€30MacHOCTH; MPEACTaBIEHUH o
palMOHAIBHOM  NPUPOJIONOJIB30BAHUU, a  TaKXKe
pa3yMHOM HCIOJIb30BaHUU JOCTH)KEHUH HaykKH U
TEXHOJIOTUI JUIs JAIbHENIIETO pa3sBUTUA
YeJI0BEYECKOro O0IIECTBa;

[TPy7. copMuUpOBaHHOCTL YMEHHMH HCCIEIOBaTh M
aHaJM3UPOBaTh pasHOOOpa3Hble (hU3UUYECKHE SBICHUS
U CBOMCTBa OOBEKTOB, NMPOBOJUTH CAMOCTOATEIbHBIE
UCCIIEIOBAaHUsI B pPEWIbHBIX U JIAOOPATOPHBIX
YCIIOBHSIX, YATaTh W AHAIW3UPOBATH XapPAKTEPUCTHUKHU
npuOOpPOB M YCTPOMCTB, OOBACHATH HPUHIMIBI HX




padoTHI;

[1P65. yMmeHuWe yYHTHIBAaTH TPAaHUIBI MPUMEHEHHS
U3YyYCHHbIX (U3MYECKUX MoOJeNel: MarepuanbHas
TOUYKA, MHEpLHUAJIbHAs CHUCTEMa OTCYeTa, WJealbHbIN
ra3; MOJEIM CTPOEHUS Ia30B, KUIAKOCTEH U TBEpPABIX
T€J, TOYEYHBIM DIEKTPUYECKMM 3apsl, sAnAepHas
MOJIeJIb aTOMa, HYKJIOHHAs! MOZIEJIb ATOMHOTO sJIpa U
penieHnn (GU3NYECKUX 3a1ad;

[IPy4. cdopMHpOBaHHOCT, yMEHHS  OOBACHSITH
0COOEHHOCTH TPOTEKaHHWsT (U3UYECKUX  SIBICHHIA:
MEXaHUUECKOE JBHKEHHE, TEMJIOBOE IBUKEHUE YACTHIL
BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE
nBwxkenue, auddysus, ucnapeHue, KUIEHHE U
KOHJEHCAllUs, IUIABJIEHUE W  KpUCTAJIM3aLus,
HAlpaBJIEHHOCTh TEIUIONEpeNaun, JIEKTPU3alUU Tell,
SKBUIIOTEHIIMAIbHOCTH  MOBEPXHOCTU  3apsKEHHOT'O
IPOBOIHHKA, 3JIEKTPOMArHUTHOM UHIYKIHH,
CaMOWHYKIINH, 3aBHCHUMOCTH COTNPOTUBIICHUS
MOJIYIPOBOJIHUKOB "p-" ¥ "n-TUNoB" OT TemmepaTypsl,
pe3oHaHca, UHTepQEepeHIMH BOJH, JU(PpPaKLuH,
JUCIEPCUH, IMOJIHOTO  BHYTPEHHEro  OTpa)KeHus,
¢boroaddexr, Ppuznueckne NPUHLUIBI CIEKTPATLHOTO
aHanu3za W paboTel Jaszepa, "ampda-" u "Gera-"
pacmajel 1ep, raMMa-u3JIydeHue Saep;




3 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUILJIAHBI

3.1 O6beM yueOHOI TUCHUIIMHBI U BUIbI YUeOHOH padoThl

B 1.4. B popme

Bun yae6HO# paboThI O0mwem B yacax IPAKTUYECKON
MIOJITOTOBKH

O6wem 00pa3oBaTenbHOM MPorpaMMbl y4eOHON 240 0
JIVCITATUTHHEI
BT. 4..
OcHoOBHOE co/lep:KaHue 136 0
TEOPETUYECKOE 00YICHUE 2 0
NPaKTUYCCKHUE 3aHATHS 46 0
1abopaTOpPHBIE 3aHITHUS 18 0
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE 86 0
(coagep:kaHue MPUKJIATHOTO MOXYJIA)
TEOPETUYECKOE 00YICHUE 28 0
NPaKTUYCCKUE 3aHATHS 16 0
1abopaTOpPHBIE 3aHITHUS 42 0

18 0

MMPOMEIKYTOYHAA aTTCCTAlUA

[TpomesxyTouHas arTecTauus ouggepenyuposanmviil 3a4em u dK3ameH




3.2 TeMmaTH4ecKHUii IVIaH U cofep:KaHHe Y4eOHOH TMCHUTIMHBI

Oo0Bem, akaj.

4 /B TOM
HaumenoBanue Copepxanue yuyeOHOro marepuana u Gopmbl auede B Kon IIK,
pa3iesioB U TeM OpraHM3anMu AesiTeJbHOCTH 00y4a0IINXCH (bopme . OK Kon ITP, JIP, MP
NPaKTHYeCKOM
NO/ATOTOBKH,
akaja 4
1 2 3 B 6
Pa3nes 1. ®u3nka 4 MeTOIbI HAYYHOT0 TO3HAHUS 4/0
Tema 1.1. ®usuka u | [InakTu4ecKue eIMHMUIbI, COIeP:KAHNE 4/0
MeTOJbl HAY4YHOI'0 ®usnka - (¢QyHIaMEHTalbHAas Hayka O IpUPOJE. 2/0 OK 01 |IIP6l, [Ipyl, IpyS5, pyl3, JIP 25
MO3HAHUSA Hayunblii MeTon TMO3HAHMS W METOAbl MCCIIEIOBAaHUS JIP26, MP11, MP 38, MP 39
(U3NIECKUX SIBICHUI.
OKCIIepUMEHT W Teopuss B IpoLecce IO3HAaHUS
npuposl. HaGmoieHre u SKkcriepuMeHT B (pH3HKe.
Criocobbl  u3MepeHuss  (QU3MUECKUX  BEJIUYMH
(aHanmoroBele M LUQPOBBIE U3MEPUTENbHbIE PHOOPHI,
KOMIIBIOTEPHBIE TATUUKOBBIE CUCTEMBI).
[TorpemiHocT  W3MEpeHUNH  (PUIMYECKUX  BEITUYHMH
(aOcomoTHAs U OTHOCUTETbHAS).
MopnenupoBanue (pU3NUECKUX SIBICHUH M IPOLIECCOB
(MaTepuanbHas TOUYKa, a0COIIOTHO TBEPIOE TEJO, HieaabHas
KUJKOCTh, WJICATBHBIN ra3, TOueYHBIM 3apsn). [umoresa.
@u3nYecKuil  3aKOH, TIpPaHULI €ro  NPUMEHHMOCTH.
dusnyeckas TeOpHsl.
Posb 1 MecTo ¢pu3uku B GopMHpPOBAaHUN COBPEMEHHOM
HAayYHOH KapTHHBI MHpa, B IMPAKTHYECKOU JEATENTbHOCTH
JIIOJIEN.
IIpodeccnoHaIbLHO- OPHEHTHPYIOIIIEE COTEPKAHNE 2/0 OK 03
[Torpemnoctu U3MEPEHUN bu3nueckux BEIINYUH [IK 6.1
(aOcomoTHasg u otHocutenbHas). [lorpemnoctu. TouyHOCTD
pacuetoB. OKpyTJeHHEe YUCeN 0 HEOOXOAUMOW TOYHOCTH.
IlepeBon ennnmnn B cucteme CH.
Pa3nen 2 Mexanuka 34/0




Tema 2.1
Kunematrunka

I[I/IIIaKTI/I‘leCKHe C¢IMHHUILDBI, COAECPKAaHUE

12/0

Mexanuueckoe JIBUKEHHUE. OTHOCHUTENBHOCTH
MEXaHHYEeCKOro JBkeHus. Crucrema oTcyera.

[Tpsimast 1 oOpaTHas 3a1a4U MEXaHUKH.

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

[lepememienne,  ckopocTh  (CpedHsii  CKOpPOCTb,
MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUaIbHOM TOYKH,
UX TPOEKIUU Ha OCH CHCTeMbl KoopauHar. CroxxeHue
IIEPEMELICHUI U CIIOKEHNUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBUKEHHME. 3aBUCUMOCTb KOOPJUHAT, CKOPOCTH, YCKOPEHMUS
Y IIyTU MaTepUalIbHON TOYKU OT BPEMEHH U UX TPpadUKu.

CBobOomgHoe  majeHue.  YCKOpEHHE  CBOOOJIHOTO
nagenus. JIBrkeHue Tena, OpOIIEHHOTO TMOJA YIJIOM K
TOPU30HTY.  3aBHUCHUMOCTb  KOOpDAMHAT, CKOPOCTH U
YCKOPEHHUS MaTepuaJbHOM TOYKM OT BpPEMEHH M UX
rpaduKH.

KpuBonuneiinoe aBuxeHue. J[BrkeHne MmaTepuaibHON
TOYKH [0 OKPYXHOCTU. YTIJIOBas M JIMHEHHAs CKOPOCTb.
Ilepuonq u wuacrota oOpamenus. lLleHTpocTpemuTenbHOE
(HOpMalibHOE), KacaTellbHOE (TaHT€HLMAIbHOE) U MOJHOE
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

IIpodeccuonaibHO- OpHEHTHPYIOLIEE COAEPKAHNE
[Tpoekuu BEKTOPHBIX BEIUUYUH. MI3MepuTenbHble TpuoopsI,
ONpeNeNIAIIe JUIMHY, JIUaMeTp H3JeNInud, CKOpOCTb
BpauieHus. lleHa nenenuss mpubopa, npenen U3MEpeHus,
TOYHOCTh  U3MepeHHH. TexHuueckne yCTpOMCTBA U
TEXHOJIOTUYECKHE  IPOLECCHl:  CIHUJIOMETP, HM3YUEHHE
rnapamMeTpoB paboThl LUEHTPU(PYTH HPU MNPUTOTOBICHUU
CTPOUTEJIBHBIX PACTBOPOB., CKOPOCTHBIE JTU(THI.

2/0

OK 01,
OK 02,
OK 03,
OK 06
K 6.1

I1P61, TIPG2, ITP63, I1P64, ITIPGS
I1P69, ITPyl, IIPy2, Ilpy3, Ilpy4
[TPyS, TPyl 1, ITPy13, JIP25, MP4
MP6, JIP32, MP21, MP23, MP46
JIP14, JIP13, JIP12

B ToM 4nciie NpaAKTHYECKHUX M J1A00PATOPHbIX 3aAHATHI

6/0

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

2/0

OK 01,
OK 02,
OK 03,

I1PyS, Ilpy9, IIPyl3, IIPG2,I1P66
I1p67, JIP1l, MP1, MP3, MPI15
MP12, MP13, MP17, MP19, MP 20




OK 09,

MP45, MP42, MP 43, MP8, 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, | ITPyl12, TIIP610, IIpy2, ITPyl2
OK 06, | IIP610, 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 6.1 | JIP32,
Tema 2.2 JIunamuka | JlugakTudeckue eTMHUIBI, COePKAHUE 4/0
IlepBoiii 3axkoH HproroHa. MHepruaabHble CHCTEMBI 2/0 OK 01, | IIP61, ITPG2, ITPG3, I1P64, I1P6S,
oTcUera. [TpuHIHN OTHOCHUTEIILHOCTH lNanunes. OK 02, |I1PGY, ITPyl, I1Py2, Tlpy3, Ilpy4,
Heunepuuanehuble  cuctembl  oTcyeTa  (OmpeleseHue, OK 03, |IIPyS, IIPyll1, JIP25, MP4, MP6,
npumepsl). Macca Tena. Cuna. IlpuHumn cynepnosunuu OK 06 |JIP32, MP21, MP23, MP46, JIP14,

cuin. Bropoin 3akoH HbloTOHa 171 MaTepuanibHOW TOYKH.
Tperuit 3akoH HproToHa A MaTepuanbHBIX TOYEK. 3aKOH
BCEMHUPHOI0 TATOTCHUS. OKBUBAJIEHTHOCTh
IpPaBUTALlMOHHOW M UWHEPTHOM Macchl. Cuila TSDKECTH.
3aBUCHUMOCTh YCKOPEHHsI CBOOOJHOIO MaJECHUS OT BBICOTHI
HaJ, TIOBEPXHOCTHIO IUIAHETBI U OT Treorpaduyeckou
MUPOTHL. JIBMXKeHHe HEOECHBIX Tel M MX CIYTHUKOB.
3akonbl Kemnepa. IlepBas kocmmueckass ckopocts. Cuia
ynpyroctd. 3akoH ['yka. Bec tena. Bec tena, nBuxyierocs
¢ yckoperuem. Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHus
CKOJIbKEHUS U cuiia TpeHus nokos. Koadduiment Tpenus.
Cuiia CONpOTHBIICHUS TIPH /IBU)KEHUHU TeJa B )KUAKOCTH MU
rase, €€ 3aBUCUMOCTb OT CKOPOCTHM OTHOCHUTEJIBHOIO
nerokeHud. [laBnenue. I'mapocratnueckoe naBienue. Cuma
Apxumena.

JIP13, JIP12




Jedopmanus moanoHOB, Harpy3Kka Ha MOABECHI MPU
TPAHCIIOPTUPOBKE CTPOUTEIBHBIX MATEPUAJIOB. YUET
MEXaHUYECKUX  CWJI B KOHCTPYKIMU IPOMBIIUIEHHOTO
000pyIOBaHUs TIPH IKCILTyaTaIlUU 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, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

Tema 2.3 3aK0oHBI JAuaakTudyecKkue eqIMHUIbI, COJIEPKAHUE 12/0

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

MexaHuKe Touek. ILleHTp Macc CHCTEMBI MAaTE€PUAIBHBIX TOYEK. OK 02, | ITPGS8, T1PGY, I1Pyl, TTPy2, IIpy3,
Teopema o nBuKeHMM LeHTpa Macc. Mmnynbc cunbl u 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. KuHeTrnueckas »dSHeprusi MaTEpUAIBHOW  TOYKH.
Teopema 00  M3MEHEHHUM  KHUHETHMYECKOW  SHEPrHH
MaTepUATbHOMN TOYKHU. [ToreHumanbHbIE 51
HENoTeHIuanbHble  cuibl.  lloTeHuumanbHas  dHeprus.
[loTrenunanpHass dHeprust  ymnpyro AeQpOpMUPOBAHHOMN
npyxuHbl. [loTeHnManbHas >HEPrus Tena B OJHOPOJHOM
rpaBUTalMOHHOM Tmoje. [loTeHnManpHas SHeprus Tela B
IPaBUTALIMOHHOM I10JI€ OJHOPOJHOTO Iapa (BHYTPU M BHE
mapa). Bropas  kocMmuueckas ~ CKOpocTh.  Tperbs
KOCMHMYECKasi CKOpocTh. CBsi3b pabOThl HEMOTEHLUAIbHBIX




CHJI C U3MEHCHHEM MEXaHMYECKOW SHEPIHMH CHUCTEMBI TEIl.
3aKOH COXPAaHEHUs 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 10/0

[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, | [TPyS5, Ilpy9, [1P62,I1PG6, T1P67,

Pemenne 3amau Ha ¢opmynsl paboTel cuin. PaGora wu OK 02, | MP1, MP3, MP15, MP12, MP13,

MOIIHOCTh. DHEPTHs, €€ BUJIbl. 3aKOH COXPAHEHUS SHEPTHHI OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10

JIaboparopHoe 3aHsTHe No3 4/0 OK 01, | I1IP62, ITP66, TIPGS, IIPy3, Ilpy7

«M3ydenue nepopmanuy pacTsHKEHUS» 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 2/0

JlaboparopHoe 3aHsTHE No2 2/0 OK 01, | [1P62, TIPG6, TIP68, I1Py3, Ilpy7

«Omnpenenenue kKodhGUIEEHTA )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,
IIK 6.1

Tema 2.4 CraTuka u | JIn1akTHYeCKUe eTMHUIIBI, COTEPKAHNE 6/0

THApOCTaTUKA




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,
OTHOCUTENBbHO ocHu BpamieHusd. [lnedo cuibl. ClnoxxeHue 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.
IIpodeccuonabHO- OpHEHTHPYIOLIIEE CO/lep:KaAHUe 2/0 OK 01, | I1P61, I1P62, ITP63, 1TP64, TIPGS,
JlaBieHre  KMAKOCTEHW W Ta30B. [ 'uapocratuyeckoe OK 02, | ITP69, ITPyl, T1Py2, Ilpy3, Ilpy4,
naienue. EquHUIbBl n3MepeHus naBieHus. [Ipubopsl 1uist OK 03, | [IPy5, IIPyll, IIPyl13, JIP2S,
W3MEpEHHs  JaBlIeHUA.  YpaBHeHue  bepHymum s OK 06 | MP4, MP6, JIP32, MP21, MP23,
HACAIPHOM JKMAKOCTH KaK KakK CJICACTBHE 3aKOHa I[IK 6.1 | MP46, JIP14, JIP13, JIP12
COXpaHEHHUs MEXaHUYECKOW YHEPTHH.
B ToM 4uciie npaKkTHYECKUX U JIA00PATOPHBIX 3aHATHIA 2/0
[Ipaktuueckoe 3anstue Ne6 Pemienue 3anau Ha Temy 2/0 OK 01, | [IPy5, IIpy9, I[1P62,ITP66, I1PG7,
«PaBHOBecHe aOCOJIFOTHO TBEP/IBIX TEI» OK 02, | MP1, MP3, MP15, MP12, MP13,
OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
Pa3nes 3 MoJsekyiasipuasi puznka 1 TepMOIHHAMHUKA 42/0
Tema 3.1 OcHOBBI JunakTuyeckue eTUHUIBI, COAEPKAHUE 8/0
MOJIEKYJISIPHO- OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIPHO-KUHETUUECKOU 4/0 OK 01, | IIP61, ITP62, ITP63, T1P64,
KHHETHYeCKOo teopun (MKT), ux omnbeiTHOe oOocHOBaHue. uddysus. OK 02, | [1PGS, ITP66, I1P6Y, I1Pyl, I1Py2,
TEOPUH bpoyHoBckoe  nBuKeHHME.  XapakTep — IBWKECHHUS U OK 03, | IIpy3, IIpy4, IIPyS5, IIPyll,
B3aWMOJICVCTBUSl YaCTHI[ BEHIECTBA. MOJEIN CTPOCHHS OK 06 | ITPyl13, JIP25, MP4, MP6, MP13,

ra3oB, JKUJIKOCTEH M TBEpPIBIX TeNl U OOBSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3THX Mojened. Macca u pa3Mepbl
monekyn (atomoB). KomumuectBo BemectBa. I[locrostHHAs
ABorajpo.

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

Mopnens  uzaeanbHOro ra3a B MOJIEKYJISIPHO-
KMHETUYECKOM  TEOpUHU:  YacTUIBl  ra3a  JBHXKYTCA
Xa0TUYECKH U HE B3aUMOAECUCTBYIOT APYT C IPYTOM.

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

temmnepatyp KenbBuna). 3akon Jlamerona. M3omporieccs B

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




UJCAIBHOM Tra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEILECTBA.
I'paduueckoe npencTaBicHHE H30IPOLIECCOB: H30TEPMA,
n30xopa, u3obapa.

CBsi3p MEXAy JaBIECHUEM M CpeAHEW KUHETUYECKOU
SHEPrueil MOCTYNAaTENbHOIO TEIUIOBOTO JBMKEHUS MOJIEKYII
UACaIbHOIO Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-
KMHETHYECKOHW TEOPUH U/I€aIbHOI0 rasa).

Casi3b a0COIOTHOM TEMIIePaTyphI
TEPMOJUHAMHUYECKON CHCTEMBI CO CPEIHEH KUHETHYECKON
SHEprueil IMOCTYNaTEeJbHOrO TEIUIOBOTO JBW)KEHUS €€
YaCTHULI.

[TpyHUIMIIBI TPUTOTOBJIEHNS CTPOUTENIBHBIX CMeceil Ha
OCHOBE TEOPUH CTPOCHHUS BELIECTBA.

B ToM 4uciie npaKkTHYECKUX U JIA00PATOPHBIX 3aHATHIA 4/0
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COEPKAHUE 4/0
[IpakTrueckoe 3ansitue Ne7 2/0 OK 01, | ITPyS5, Ilpy9, [1Py13, ITP62,I1PG6,
Pemienune 3amau mo Teme «OcHoBbl MKT. VYpaBHeHue OK 02, |IIP67,JIP1, MP1, MP3, MP15,
COCTOSIHUS UJICAILHOTO Ta3ay OK 03, | MP12, MP13, MP17, MP19, MP
OK 09, |20, MP45, MP42, MP 43, MPS,
OK 06 | MP10
K 6.1
JlabopaTtopHoe 3anstue Nod 2/0 OK 01, | [TP62, ITPG6, ITP68, I1Pyl, I[TPy13,
«IIpoBepka razoBbIX 3aKOHOB) OK 02, | ITPy3, ITPyS5, IIpy7, ITPy8, ITPy10,
OK 05, | [TPyl2, IIP610, IIpy2, ITPyl12,
OK 06, |IIP610, MP3, MP5, MP15, MP23,
OK 07, | JIP26, , MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP44,
OK 09, | MP47, MP48, MP54, MP55, MP
IIK 6.1 | 56, MP 43, JIP34, JIP32,
Tema 3.2 OcHOBBI JAunakTuyeckue eTUHULBI, COAEPKAHUE 18/0
TEePMOJAMHAMMUKH.
TenaoBnIe Tepmomunamuueckass  (T]) cucrema. 3aganwue 4/0 I1P61, ITP62, T1P63, ITP64,
MALIHHDL BHEIIHUX YCJIOBUH IS TEPMOAUHAMHYECKOW CHUCTEMBI. I1P6S5, 11P66, I1PGY, IIPyl, I1Py2

Buemnne u  BHyTpeHHHMe mapamerpbl.  [lapameTpsl
TEPMOJUHAMHYECKON CHCTEMbl Kak CpelIHHE 3HaYeHHS

IIpy3, Ilpy4, I1PyS5, I1Pyl1, IIPy13
JIP25, MP4, MP6, MP13, MP17




BCJIMYHH, OITMChIBAIOIINX € COCTOsIHHEC Ha
MHUKPOCKOIINYCCKOM YPOBHC.
Hy.]'ICBOG Havdalio TEPMOANHAMUKHU.

CaMonpou3BojibHasl ~ pejakcalus  TEPMOJAMHAMUYECKOU
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopnenp naeanbHOro raza B TEpMOJAMHAMUKE - CUCTEMA
ypaBHeHUl: ypaBHeHue MengeneeBa-Knaneiipona u
BBID@)KECHME  JUI1  BHYTPEHHEH  DHEpPruUU. Y CIOBHS
MPUMEHUMOCTH 3TOM MOJIEIM: HHU3Kass KOHILIEHTPALM
YacTHLl, BBICOKME  TeMIleparypbl. BblpaxkeHue i
BHYTPEHHEH 3HEPruy OAHOATOMHOTO UEAIBHOTO rasa.

KBa3ucrtarnueckre U HECTaTUYECKHUE ITPOLIECCHI.

DieMeHTapHas paboTta B TEPMOJIMHAMUKE.
Beruncnenne pabotel mo rTpaduky mpomecca Ha pV-
IuarpaMme.

Temonepenaya kKak crnocod M3MEHEHHs BHYTpPEHHEH
SHEPTUU TEPMOJUHAMUYECKONH CHCTEMBbI 0€3 COBEpIICHHS
pabotbl. KoHBEKIUS, TEIIONPOBOAHOCTD, H3ITyUYEHHE.

KonnuecTtBo Temnotel. TemnoeMkocTs Tena. Y ienbHast
Y MOJIIpHASI TEIJIOEMKOCTH BEIIECTBA. Y paBHEeHHE Maliepa.
VYaenpHas TemuoTa cropaHus ToIuMBa. Pacder xoinmdecTBa
TEIIoThl mpu Terionepenave. [lonstue o0 agmabatHOM
porLecce.

IlepBbIii  3aKOH  TEPMOJMHAMMKH.  BHyTpeHH:A
sHeprua. KomuuecTBo TemiaoTel U paboTa Kak Mepbl
W3MEHEHUs BHYTPEHHEHW DSHEPrUM TEPMOJMHAMHYECKOU
CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMUKHM MJI PaBHOBECHBIX
MPOLIECCOB: Yepe3 3aJaHHOE€ PAaBHOBECHOE COCTOSHUE
TEPMOJUHAMHUYECKON CHUCTEMBI NPOXOJUT €IUHCTBEHHAs
agnabara. AGCOIOTHAsI TEMIIepaTypa.

Bropoii 3akoH TepMOIMHAMHUKH JJI HEPAaBHOBECHBIX
MIPOLIECCOB: HEBO3MOXKHO IepelaTh TEIUIoTy OT Oolee
XOJOAHOTO Tena K Oosee HarperomMy 0e3 KOMIEHCAllUU
(Knay3uyc). HeoOpatumocTh MpUPOIHBIX MPOIIECCOB.

[Tpunnune! aeiictBus TernoBbix MammuH. KIT/I.

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




MakcumanbHoe 3Hadenune KIIJI. [ukn Kapno.
DKOJIOTUYECKUE aCIMEKThl HMCIOJIb30BaHUS TEIJIOBBIX
nsurareneil. TermnoBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

IIpodeccuonaibHO- OpUEHTHPYIOLIIEE COlePKAHNE 6/0 OK 01, | ITP61, I1PG2, ITPG3, I1P64,
TexHU4ecKkue yCTPONCTBA M TEXHOJIOTHYECKUE IPOIECCHI: OK 02, | ITP65, I1PG6, IIPGY, ITPyl, ITPy2
XOJIOJIUIIbHHUK, KOHJIMITUOHED, JIA3ETbHBIN u OK 03, | IIpy3, IIpy4, I1PyS, I1Pyl11, I1Py13
KapOIOpaTOpHBINA JIBUTATENH, MapoBasi TypOUHA, MOJy4YCHHE OK 06 | JIP25, MP4, MP6, MP13, MP17
CBEPXHM3KMX  TeMIeparyp, yTWIH3auus  '"TEIoBbIX' [IK 6.1 | MP18, MP19, MP20, JIP32, MP21
OTXOJIOB C MCIIOJb30BAaHUEM TEIUIOBOIO HACOCA, YTHIIU3ALIHS MP23, MP46, JIP14, JIP13, JIP12
OMOOPTaHMYECKOTO TOIUIMBA JISl BHIPAOOTKHU "TEIIOBOH" M
AJIEKTPOIHEPTUH.
KommpeccopHble, XONOAWIbHBIE YCTAaHOBKH, YCTaHOBKH
CUCTEM KOHIUIIMOHUPOBAHUS BO3/yXa, TEIUIOBBIE HACOCHI.
Buner CUCTEM TEIUIONOTPEOICHNUS; YCTaHOBKH,
MOTPEOIIAIOIINE TEIUIO0, MOTPEOUTEIHLCKHAE TEIUIOBBIC CETH,
MYHKTBl 00OTpeBa, WHBbIE BO3BEACHHS IMOJA0OHOIO poja
WCIIOJIb30BAHMUS.
TennoBble DpoOLECCHl, HCIOJIb3YEMBIE MPU NPUTOTOBICHUU
pactBopoB W cMeceil. Temno- W Biaro3zamura 3JaHUA U
COOPY)KGHHﬁ. HpI/IMGHeHI/Ie MHECBMAaTHYCCKUX HUHCTPYMCHTOB
IIPpX BBITIOJIHEHHUHN CTPOUTCIIbHBIX pa60T.
B ToM 4unciIe MPaKTHYECKUX U JJA00PATOPHBIX 3aHATHI 8/0
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COICPKAHME 8/0
[IpakTnueckoe 3ansiTue Ne® 2/0 OK 01, [I1IPO1; ITPG4; ITPG7; ITPG8
JlaBneHue XUAKOCTEH U TBepIbIX Tel. 3akoH [lackas. OK 02, |IIPy3; [TPy4; I1Py9; I1Py10;
OK 03, |[MP§, MP9, MP10, MP21, MP17
OK 09, | MP13
OK 06 |JIP 26, JIP 14, JIP 23, JIP 13
IIK 6.1
[TpakTuueckoe 3anaTue Ne9 AOGCOTIOTHBIE U OTHOCUTENIbHBIE 2/0 OK 01, I1PG1; ITP64; ITPG7; ITPOS;
nepopMauu TBEPIABIX TeI OK 02, [IPy3; I1Py4; I1Py9; I1Py10;
OK 03, MP8,MP9,MP10,MP21,MP17,
OK 09, MP13; JIP 26,JIP 14,JIP 23,JIP

OK 06

13




IIK 6.1

[TpakTrueckoe 3anstue Ne 10. 2/0 OK 01, | ITPyS5, Ilpy9, ITPyl13, I1P62,ITP66
Pemenue 3amau mo Teme «OCHOBBI TEPMOJMHAMUKHU. OK 02, |IIP67, JIP1, MP1, MP3, MPI15
[Ipumenenne mepBOro  Hauyajga  TEPMOJAMHAMUKUA K OK 03, | MP12, MP13, MP17, MP19, MP 20
H30IPOLIECCAM» OK 09, | MP45, MP42, MP 43, MP&, MP10
OK 06
IIK 6.1
[IpakTrueckoe 3ansTrue Ne 11 2/0 OK 01, | [IPy5, Ilpy9, I1Pyl13, I1P62,ITPG6
Pemenue 3anau o teme «KIT/[ 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
IIK 6.1
Tema 3.3 JAuaakTHYecKne eIMHUIbI, COIePKaAHue 16/0
Arperarnbie [Tapoo6pa3oBanue u KoHAeHcaus. Mcnapenue u KumneHue. 2/0 OK 01, | IIP61, ITP62, TTPG3, I1P64,
COCTOSTHM S VY nenpHas TEII0Ta MapooOpa3oBaHUsI. OK 02, | I1PGS, ITPG6, ITPGY, ITPy1, ITPy2,
Bemecrsa. MazoBbie Hacsiennbie 1 HeHackIeHHbIE Tapbl. KauecTBeHHas OK 03, | I[Ipy3, IIpy4, I1PyS, [1Pyl11,
Iepexonnl 3aBUCHUMOCTb IIJIOTHOCTHU U JIaBJICHUS HACBIILIEHHOI'O Mapa OT OK 06 | IIPyl13, JIP25, MP4, MP6, MP13,

TEMIICPATYPDbI, UX HE3aBUCUMOCTDb OT o0BbeMa HaChIIICHHOT'O
Iapa. 3aBUCHMOCTh TEMIICPATYpPbl KUIICHUSA OT HOABJICHUSA B
KHUOKOCTHU.

BraaxHocTh BO3ayXa. AOCOII0THASS U OTHOCHTEIIbHAs
BJIA)KHOCTb.

TBepz[oe TCIIO. KpI/ICTaJIJ'II/I‘{eCKI/Ie n aMop(I)HHC TCIa.

AHM3OTpONIMS  CBOMCTB  KpUCTaIOB. llnaBnenue wu
KPUCTAJUIU3ALUS. VY nenbHas TEILUIOTa  IUJIABJICHUS.
CyOmmmartusi.

Hedopmarnuu tBeproro tena. PacTsokeHue U coxaTtue.
Cnsur. Moayns HOnra. Ipenen ynpyrux nedopmanuii.

TemioBoe pacmMpeHue XHUAKOCTEH W TBEPABIX Tell,
o0BEMHOE U JIMHEHHOE pacuMpeHue. AHTMapMOHU3M
TEIUIOBBIX KOJeOaHMM 4YacTuI] BellecTBa KaK INpUYMHA
TEIJIOBOTO PACUIMPEHUs Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue 3Hepruu B (Pa30BBIX Mepexoiax.

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




YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHOCTHOE HaTsDKEHUE. Koadduument
MIOBEPXHOCTHOIO  HaTspkeHusa. KanwuisapHele — sBIEHUS.
JlaBjieHHME 1O HMCKPUBIECHHOM NOBEPXHOCTBIO KHIKOCTH.
®opwmyia Jlamiaca.

IIpogeccnonanbHO- OpHeHTHPYIOLIEE COAepPKaAHNe 4/0 OK 01, | I1P61, ITP62, ITPG3, ITPG4,

Buapl xuakocteit. Cuibl, JOEHCTBYIONME HA KHUIKOCTb. OK 02, | ITP6S5, ITP66, IIPGY, ITPyl, I1Py2,

®usnueckue cBoiicTBa xuakocre. I[Ipupoma TemnoBoro OK 03, | IIpy3, Ilpy4, IIPyS5, IIPyll,

u3nydeHus. Teriomepenaya mpud CBOOOJHOM JIBHOKCHHH OK 06 | IIPyl3, JIP25, MP4, MP6, MP13,

xunkoctu. Temnonepenadya mpu KUIEHUM JKUIKOCTH U [IK 6.1 | MP17, MP18, MP19, MP20,

KoHJleHcauuu. IlapameTpsl BnaxkHoro Boznyxa. CBoiicTBa JIP32, MP21, MP23, MP46, JIP14,

BOJIbI ¥ BOJSIHOTO Tapa. JIP13, JIP12

ArperaTtHble COCTOSIHHS PACXOJHBIX MAaTEpPHAIIOB TIPH

paboTe MPOMBIIICHHOTO O0OPYIOBAaHUS, YCIOBHS IS

MOAJEP>KaHUSl ONTUMAILHOTO TEMIIEPATYPHOTO PEeKUMaA MIPH

IKCIUTyaTallid U PEMOHTE O0OpYHOBaHHS. YUET YIPyrux

nedopMaruii Ipu TEIUIOBBIX IMPOIECcaX, MPOUCXOANINX B

CTPOUTEILHBIX KOHCTPYKITUSX.

B ToM 4nciIe MPAKTHYECKUX U JA00PATOPHBIX 3aHATHIT 10/0

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

«HabmroeHne pocta KpUCTAIIOB U3 PaCTBOPay OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 05, | IIP610, TlIpy2, IIPyl2, IIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,

JIP34, JIP32,
IIpodeccnoHaIbLHO- OPHEHTHPYIOIIEE COTEPKAHNE 8/0




JlabopaTtopHoe 3ansatue No5 2/0 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,
IIK 6.1
JlaGopaTopHoe 3ansTre Ne6 2/0 OK 01, | ITP62, ITP66, I1PGS, T1Py3, Ilpy7,
«OrmpeeneHue BIAKHOCTH BO3IyXa M  arMoc(hepHOro OK 02, | [TPy8, IIPyl0, ITPyl2, TIPGIO,
JIaBIICHUS» OK 05, | [Ipy2, [TPy12, [IPG10, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
IIK 6.1 | JIP32,
JlaboparopHoe 3aHsaTHE No7 2/0 OK 01, | ITP62, ITPG6, ITPGS, ITPy3,
«Ornpenenenue yaeabHON TEJIOEMKOCTH BELIECTBAY OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 05, | I1P610, TIlIpy2, IIPyl2, IIPG10,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
I[IK 6.1 | JIP34, JIP32,
JlaboparopHoe 3aHsTHE No§ 2/0 OK 01, | ITPG2, I1PG6, ITPGS, I1Py3,
«OrnpeneneHue MOAYs YIIPYrocT Pe3UHBD) OK 02, | IIpy7, IIPy8, IIPyl0, IIPyl2,
OK 05, | I1P610, [IlIpy2, IIPyl2, IIP610,
OK 07, | MP3, MP5, MP15, MP28, MP31,
OK 04 | MP32, MP33, MP34, MP37,
OK 09, | MP54, MP55, MP 56, MP 43,
IIK 6.1 | JIP34, JIP32,
Pa3znen 4 DiieKTpoAHHAMHKA 64/20
Tema 4.1 JAupaKkTudyeckue eIMHULBI, COAePKAHUE 8/0
DJIeKTPOCTATUKA DneKTpu3aIus Teld U €€ TMPOSBICHUS. DICKTPUICCKUN 2/0 OK 01, | IIP61, ITPG2, ITPG3, I1P64,
3apsan. JlBa Buaa sJeKTpUuUeCKHX 3apsiioB. [IpoBojHUKH, OK 02, | I1PGS, ITP66, TIP6S, ITPGY, I1Pyl,
JUAJIEKTPUKA W TOJIYNPOBOJHMKH.  DJIEMEHTAPHBIN OK 03, | [1Py2, IIpy3, [Ipy4, I1PyS5, [1Py10,
AIEKTPUUYECKUN 3apsifl. 3aKOH COXPAHEHUsl HJIEKTPUUECKOTrO OK 06, | [1Pyll, [1Py13, JIP25, MP4, MP6,




3apsija. OK 07 | MP13, MP17, MPI8, MPI9,

B3aumoneiictBue 3apsiioB. TodeuHble 3apsiabpl. 3aKOH MP20, JIP5, JIP6, JIP32, MP21,
Kynona. MP23, MP44, MP38, MP39,
DIIEKTpUUYECKOe ToJIe. Ero JIeicTBHE Ha MP46, JIP14, JIP13, JIP12, JIP28,

AJICKTPUYECKUE 3aPSi/IbI. JIP31




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

[ToTreHuManbHOCTH AIIEKTPOCTATUYECKOTO OIS
Pasnoctes mnoteHumanioB u HamnpsbkeHue. lloTeHunumanbHas
SHEprus 3apsja B aJeKTpocTtarudyeckoM noje. ITorenunan
3JEKTPOCTATUUECKOro Mojs. CBsA3b HANPSHKEHHOCTH TOJISI U
pPa3HOCTH MOTEHLMAJIOB JJIs AJIEKTPOCTATUYECKOTO IO
(kKaK OTHOPOAHOIO, TAK M HEOJAHOPOHOTO).

[TpyHLIMI CYyNIEPIIO3ULINU FIEKTPUUECKUX MOJIEH.

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

[TpOoBOAHMKHN B 3JIEKTPOCTATUYECKOM IIOJIE. Y CIIOBHE
paBHOBECHS 3apsI0B.

JydnekTpukn B 3JIEKTPOCTaTUYECKOM noJe.
JlsnexTpudeckasi IpOHULIAEMOCTD BELECTBA.

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

IlocnenoBarenbHOE COEIMHEHUE KOHIEHCATOPOB.

OHeprus 3apsKEHHOT0 KOHAEHCATOPA.

JIBukeHME 3apsyKEHHOW 4YacTHLBI B OJHOPOJHOM
JIEKTPUUECKOM MOJIE.




IIpodeccnonaibHO- OpUEHTHPYIOLIIEE COIEPKAHNE 2/0 OK 01, | I1PG1, I1PG2, ITPG3, I1P64,
DNEeKTPOCTATUUECKUE SIBJICHUSA, UX Y4YEeT U MPUMEHEHHE B OK 02, | I1PG5, ITP66, TIP6S, ITPGY, I1Pyl,
OBITY u TEXHHKE. Mertoibt MpeIOTBPAIICHUS OK 03, | IIPy2, Ilpy3, Ilpy4, I1PyS, I1Py10,
3JIEKTPOCTATUYECKUX BO3TOPAHHUIA. OK 06, | IIPyll, ITPy13, JIP25, MP4, MP6,
DKpaHUpOBaHKWE MpU paboTe 000PYIOBAHUS M PEMOHTHBIX OK 07 |MPI13, MP17, MPI18§, MPI19,
paborax. [IpumeHeHHE SKpaHUPOBAHHS ISl 3AIIUTHl OT IIK 6.1 | MP20, JIP5, JIP6, JIP32, MP21,
CTaTUYECKOTO DJIEKTPUYECTBA IIPU TPAHCIOPTUPOBKE M MP23, MP44, MP38, MP39,
MOrpy3Ke CTPOUTEIBHBIX T OONBIINX IUIOMANSH W3 MP46, JIP14, JIP13, JIP12, JIP28,
CUHTETHUYECKUX MaTEPHUAIIOB. JIP31
B ToM 4nciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA 4/0
[IpakTuueckoe 3anstue Nel2 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP66,
Pemrenue 3amau mo reme «DJIEKTPOCTATUKAY OK 02, I[1P67, MP1, MP3, MP15, MP12,
OK 03, | MP13, MP17, MP19, MP 20,
OK 09 | MP45, MP42, MP 43, MP8, MP10
[TpakTuueckoe 3anstue Nel3 2/0 OK 01, | ITPy5, IIpy9, [1P62,ITP66,
Pemienue 3amau no teme «CoenUHEHUE 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 JAuaakTuyeckue eTUHULBI, COAEPKAHUE 26/0
HocTostHHBIN
JIEKTPHYECKHIT TOK Cuna toka. [TocTosHHBIN TOK. 2/0 OK 01, | I1P61, ITP62, ITP63, ITPG4,
YcaoBus CYIIECTBOBAHUSA MIOCTOSIHHOTO OK 02, | ITPGS, ITP66, TIPGS, ITPGY, ITPyl,
JIEKTpUYECKOro Toka. Mcrounuku toka. Hampsokenue U u OK 03, | [1Py2, Ilpy3, IIpy4, I1PyS5, I1Pyl0,
C €. OK 06, | ITPyll, ITPy13, JIP25, MP4, MP6,
3akoH OMa JJ1d y4acTKa LEeMH. OK 07 | MP13, MP17, MP18, MPI19,

DeKTpu4ecKoe COIIPOTHBIICHUE. 3aBUCUMOCTh
COIPOTUBIIEHUS OJHOPOIHOIO IIPOBOJHUKA OT €0 IJIUHBI U
IUIONIAIA TIONEPEYHOrO CEUEHUs. Y ACIIbBHOE CONPOTHUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOE,  MapajlIeNIbHOE,
COCIIMHEHHE  IPOBOJHUKOB.  Pacuer
anekTpuyeckux uemnei. [Ipasuna Kupxrodga.

Pabora anexrpuueckoro Toka. 3akoH Jxoynsa-JIenna.

MomHocTe  3JIeKTpuYeckoro  Toka.  Temmosas
MOIIHOCTb, BBIJEIISIEMAsi HA PE3UCTOPE.

CMCIIaHHOC
Pa3BCTBJICHHBIX

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




OJIC u BHYTpEHHEE CONPOTUBICHUE UCTOYHHMKA TOKA.
3akon OMa Ji71s1 TOJTHOM (3aMKHYTOM) JIEKTPUYECKOM LIEIH.
MomuHocts uctouHnka Toka. Koporkoe 3aMbikanue.

KOHZ[GHC&TOp B IICIIM IIOCTOSAHHOI'O TOKA.

IIpodeccuonabHO- OpHEHTHPYIOLIEE COAePKAHME 2/0 OK 01, | I1P61, ITP62, ITPG3, ITPG4,
Paznuunbie aeiictBus Toka. CrocoObl IPeIOTBPAIICHHUS OT OK 02, | ITP6S5, ITP66, IIPGS, ITPGY, ITPyl,
KOPOTKOrO 3aMblKaHusA. Buuabl npenoxpanureneid. UreHue OK 03, | [1Py2, IIpy3, [Ipy4, I1Py5, I1Py10,
JJIEKTPUYECKUX  cxeM. Pacdyer  mapaMeTpoB  IeNH. OK 06, |IIPyll,ITPy13, JIP25, MP4, MP6,
TexHuuecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: OK 07 | MP13, MP17, MP18, MPI19,
aMIIepMETp, BOJBTMETP, PEOCTAT, CUETUHUK IJICKTPUUYECKOU IIK 6.1 | MP20, JIP5, JIP6, JIP32, MP21,
sHepruu. Pacxon W ydeT DHEpPropecypcoB  TEIJIOBOU MP23,  MP44, MP38, MP39,
SHEPIUu. MP46, JIP14, JIP13, JIP12, JIP28,
Bunpsl coeamHEeHUs] OCBETHUTEIBHBIX MPUOOPOB B JIP31
moMemeHusx. FIcroap30BaHUE TEIUIOBOTO JICHCTBHS
TOKa JUISI TPUTOTOBJICHUSI CTPOUTEIIBHBIX PACTBOPOB H
cMecei.
B ToM umciie npaKTHYECKHUX U JIA00PATOPHBIX 3aHITHI 22/0
[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, I[1P62,ITP66, T1PG7,
Pemenne 3amau mo Teme «PaboTta, MOIMHOCTH U OK 02, | MP1, MP3, MP15, MP12, MP13,
CONIPOTUBJIEHUE DJIEKTPUUECKOTIO TOKA» OK 03, | MP17, MP19, MP 20, MP45,
OK 09 | MP42, MP 43, MP§, MP10
JIaboparopHoe 3ausiTue Nel2 2/0 OK 01, | [1P62, ITP66, ITP6S, I1Py3, Ilpy7,
«IIpoBepka 3akoHa OMa 1151 ydacTKa IETIH» OK 02, | ITPy8, IIPyl0, IIPyl12, IIP610,
OK 05, | [py2, [TPy12, [TP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,




OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
JIP32,
JIaboparopHuoe 3ansTe Nel4 2/0 OK 01, | I1P62, ITPG6, ITPGS, I1Py3, Ilpy7,
«MccrnenoBanue 3aBUCUMOCTH MOIIHOCTH, TOTPEOIsIeMOi OK 02, | ITPyS8, IIPyl0, IIPyl12, IIP610,
JIaMIIOW HAKAJIMBAHUS OT HANPSHKEHUS HA €€ 3aKUMax» OK 05, | [Ipy2, [TPy12, [TP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
JIP32,
IIpodeccuoHaIbHO- OpUEHTHPYIOLIEE COePKaHNe 12/0
JIaboparophoe 3austue Nel( 2/0 OK 01, | [1P62, ITPG6, ITP68, TTPy3, Ipy7,
«OmnpeneneHue y1eabHOr0 CONPOTUBIECHUS TPOBOIHUKAY OK 02, | [TPy8, ITPy10, [TPy12, TIP610,
OK 05, | [Ipy2, [1Py12, ITP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
K 6.1 | JIP32,
JIaboparopHuoe 3ansitue Nel 1 2/0 OK 01, | [1P62, ITP66, ITP6S, I1Py3, Ilpy7,
«IKCIIepUMEHTaIbHAs TPOBEPKA 3aKOHOB MApaLIEIBHOTO U OK 02, | ITPy8, IIPyl0, IIPyl12, IIP610,
MOCIIEA0BATEIBHOIO COEAMHEHUS TPOBOJHUKOBY OK 05, | [Ipy2, [TPy12, [TP610, MP3, MPS5,
OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
K 6.1 | JIP32,
JlaboparopHoe 3ansaTre Nel3 2/0 OK 01, | I1P62, ITPG6, TTPGS, I1Py3, Ipy7,
«M3ydyenue pabotel mynbTuMeTpa. Onpeaenenue DJIC wu OK 02, | [1Py8, IIPyl0, ITPyl2, TIIP610,
BHYTPEHHETO CONPOTUBIICHUS HCTOYHHMKA AIIEKTPUYECKOU OK 05, | [Ipy2, [TPy12, [IPG10, MP3, MPS5,
SHEPrU» OK 07, | MP15, MP28, MP31, MP32,
OK 04 | MP33, MP34, MP37, MP54,
OK 09, | MP55, MP 56, MP 43, JIP34,
K 6.1 | JIP32,
JlaboparopHoe 3ansTHe Nel5 2/0 OK 01, | [1P62, ITP66, ITP6S, I1Py3, Ilpy7,
«Omnpenenenue TemnepaTypHoro KodhpuimeHTa Mmeam» OK 02, | ITPy8, IIPyl0, TIPyl2, TIIP610,
OK 05, | [py2, [TPy12, [TP610, MP3, MPS5,

OK 07,

MP15, MP28, MP31, MP32,




OK 04

MP33, MP34, MP37, MP54,

OK 09, | MP55, MP 56, MP 43, JIP34,
IIK 6.1 | JIP32,
JIabopatophoe 3anstue Nel6 2/0 OK 01, | I1P62, I1P66, TIPGS, IIPy3, Ilpy7
«OmnpeneneHre  CONMPOTUBICHHUS  PE3UCTOpPAa  METOAOM OK 02, | ITPy8, IIPyl0, IIPyl2, IIP610
MapKUPOBKH OK 05, | [py2, 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,
IK 6.1
JlaGopaTopHoe 3ansatue Nel7 2/0 OK 01, | [1PG2, ITPG6, ITPGS, I1Py1, ITPy13,
«Onpenenenue KIIJI HarpeBareneii» OK 02, | [1Py3, ITPyS5, Ilpy7, I1Py8, I1Py10,
OK 05, | [TPyl12, IIPG10, Ilpy2, ITPyl12,
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
K 6.1 | 56, MP 43, JIP34, JIP32,
4.3 Duexkrpuyeckuii | JInakTu4ecKue eIMHMUIbI, COJIEP:KAHNE 15/0




TOK B Pa3JINYHBIX
cpenax

DneKTpuyeckas MPOBOAMMOCTh Pa3IMYHBIX BEIIECTB. 5/0 OK 01, | IIP61, ITPG2, ITPG3, I1P04,
DneKTpoHHas MIPOBOJIMMOCTD TBEPIBIX METaJIOB. OK 02, | ITPGS5, ITP66, ITP6S, ITPGY, 1Py,
3aBHCUMOCTh COIPOTHUBIICHHUS METAUIOB OT TEMIIEpaTyphl. OK 03, | IIPy2, Ilpy3, IIpy4, I1PyS5, [1Py10,
CBepXIpOBOIUMOCTb. OK 06, | IIPyll, ITPy13, JIP25, MP4, MP6,

DJIeKTpuYeckuid  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.

DIEKTPONMTHYECKAs JUCCOLUANMS. DJEKTPOIU3. 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, AJIEKTPOHHO-Ty4YeBast
TpyOKa, MOJIYNPOBOJHUKOBBIE IPUOOPHI: MO/, TPAH3UCTOD,
¢dboToaNo, CBETOIMO, TallbBaHUKa, padUHUPOBAHUE MEH,

BBITIJIaBKA ATFOMUHUS, DJIEKTPOHHASI MHKPOCKOTIHSI.
Pa6Gota MOJIYIIPOBOJHUKOBBIX JIAaTYUKOB
MPUCYTCTBUS U IBUIKCHUSI.
B ToM 4nciie npaKTHYeCKUX M JIA00PATOPHBIX 3aHATHI 10/0
[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,
IIpodeccuonaibHO- OpUEHTHPYIOLIEE COlEPKAHMNE 4/0




JlabopaTtopHoe 3ansatue Nel8 2/0 OK 01, | ITP62, 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 6.1 | JIP34, JIP32,
JIaboparopHroe 3anstue Nel9 2/0 OK 01, | I1P62, I1P66, I1P68, I1Py3, Ilpy7,
«3aBHCHUMOCTh COIMPOTHUBJICHUS OT TeMIIepaTypbl 00pa3IoB OK 02, |ITPy8, IIPyl0, IIPyl12, IIP610,
METaJlIa U MOJYIPOBOJIHUKA OK 05, |IIpy2, [TPy12, TTP610, MP3, MPS5,
OK 07, |[MP15, MP28, MP31, MP32,
OK 04 |MP33, MP34, MP37, MP54,
OK 09, [MP55, MP 56, MP 43, JIP34,
I[IK 6.1 |JIP32,
Tema 4.4 JuaakTHyecKkne eIMHUIbI, COAepPKaHne 7/0
MarauTHoe 1noJie
BzaumoneiictBue IMOCTOSHHBIX MarHuToOB u 1/0 OK 01, | IIP61, ITPG2, ITPG3, ITP64,
MPOBOJHUKOB € TOKOM. MarnutHoe mone. Bekrop OK 02, | ITP6S5, ITPG6, T1P68, ITPGY, I1Pyl,
MarHuTHOMN UHIYKIUH. ITpuHuun CYINEPIIO3ULINI OK 03, |IIPy2, IIpy3, IIpy4, ITPy5, I1Py10,
MArHUTHBIX MOJeH. JIMHUY MarHUTHON MHIYKIIHH. OK 06, |IIPyll, ITPy13, JIP25, MP4, MP6,
MarautHoe TmMoJ€e MPOBOJHUKA C TOKOM (MPSMOTO OK 07 |MP13, MP17, MP18, MPI19,
MIPOBOJIHUKA, KATYIIKK U KPYroBOTO BUTKA). ONBIT DpcTeaa. MP20, JIPS, JIP6, JIP32, MP21,
Cuita AMriepa, ee HalpaBJIEHUE U MOYJIb. MP23, MP44, MP38, MP39,
Cuiia JlopeHiia, ee HampaBjieHHE U MOAYJb. JIBUKeHNE MP46, JIP14, JIP13, JIP12, JIP28,
3apsHKEHHOW YacTHIBl B OJHOPOJHOM MAarHUTHOM TIOJE. JIP31
Pabota cubl Jlopenta.
MarnutHoe mone B BemecTBe. PeppoOMarHETHKH,
napa- ¥ InaMarHeTUKH.
IIpogeccuonanbHO- opueHTHPYIOLIEE COAepPKaHue 2/0 OK 01, | I1P61, I1PG2, ITPG3, I1P64,
VYerpoiictBa, OCHOBaHHBIE HAa  CHWJIOBOM  JIEWCTBHH OK 02, | I1PGS5, I1PG6, IIP68, ITPGY, TPyl
MAarHUTHOTO IOJIA. OK 03, | [TIPy2, IIpy3, [Ipy4, IIPyS, TIPy10
Y4ér nelcTBUS MarHUTHBIX MOJIEU IIPU Pa3MELICHUN OK 06, | IIPyll, ITPyl13, JIP25, MP4, MP6
MPOBOJHUKOB U TIOTPEOUTENEH B TIOMEIICHHUU. OK 07 | MP13, MP17, MP18, MP19, MP20

OO0bBsCcHEHHE POJIM  MATHUTHOT'O TIO0JIA 3emnu B

JIPS, JIP6, JIP32, MP21, MP23




JKHN3HHU paCTeHHﬁ, JKHNBOTHBIX, YCJIIOBCKAa

[IK 6.1

MP44, MP38, MP39, MP46, JIP14
JIP13, JIP12, JIP28, JIP31

B ToM yHc/Ie MPAKTHYECKHX W JJA00PATOPHBIX 3aHATHIA 4/0
[TpakTuueckoe 3anstue Nel8 2/0 OK 01, | [TPy5, IIpy9, I1P62,ITPG6, I1PG7
Pemenne 3amau mo TeMe «MarsutHoe TIOJN€ M €ro OK 02, | MP1, MP3, MP15, MP12, MP13
XapaKTEPUCTUKU OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
[Ipaktuueckoe 3ansitue Nel9 2/0 OK 01, | [TPy5, IIpy9, 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 JAuaakTHYecKne eIMHUIbI, COIePKaAHue 8/0
DJIeKTPOMarHuTHasi
HHAYKLHS SBnenue snekTpoMarHuTHOM WHAYKIMHU. [loTOK BekTOpa 2/0 OK 01, | IIPo61, ITP62, ITPG3, 11P64,
MarHuTHOM  HMHAYKLHH. OJC  uHaykuumu.  3aKkoH OK 02, | I1PGS, ITP66, IIP6S, ITPGY, I1Pyl,
JJEKTpOMAarHuTHOM  mHAaykuun — Papanes.  Buxpesoe OK 03, | [1Py2, Ilpy3, IIpy4, I1PyS5, [1Pyl0,
anekrpuueckoe nose. Toku Dyko. OK 06, | IIPyll, 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. Karymika WHAYKTMBHOCTH B LENU MP46, JIP14, JIP13, JIP12, JIP28,
MOCTOSIHHOTO ~ Toka. SIBmenue  camomuaykiuu. JJ[C JIP31
CaMOUHIYKITUH.
DHeprust MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.
DNIEKTPOMArHUTHOE TOJIE.
IIpodeccuonanbHO- OpHEHTHPYIOIIIEE COlePKAHME 2/0 OK 01, | I1P61, ITP62, ITPG3, TTP64,
IIpumeHeHNEe MEKTPOMarHUTHOM MHIYKIIMU B YCTPOHCTBAX OK 02, | I1P65, I1P66, IIPGS, ITPGY, ITPyl,
W arperarax. OK 03, | [TPy2, IIpy3, IIpy4, I1Py5, I1Py10,
[IpaBuia paboThl U pa3MelIeHUs] aHTEHH, TPaHCPOPMATOPOB OK 06, | ITPyll1, ITPy13, JIP25, MP4, MP6,
Y T€HEePaTOPOB B 30HAX CHJIbHBIX MAarHUTHBIX MOJICH. OK 07 | MP13, MP17, MP18, MPI19,
IIK 6.1 | MP20, JIP5, JIP6, JIP32, MP21,

MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP28,




JIP31

B ToM yHc/ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 4/0
[IpakTrueckoe 3ansTue Ne20 2/0 OK 01, | ITPy5, Ilpy9, I1PG2,I1P66, IIPG7
Pemenue 3agau mno teme «INEKTPOMATrHUTHAST WHIYKIIMS. OK 02, | MP1, MP3, MP15, MP12, MP13
3aKOH 3JICKTPOMarHuTHOM MHIYKIIUK)) OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
OK 01, | [TPy5, IIpy9, I1P62,ITPG6, I1PG7
[IpakTuueckoe 3ansitue No2 1 2/0 OK 02, | MP1, MP3, MP15, MP12, MP13
Pemenue 3amau no reme «CaMOMHITYKIIHSI OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
Pa3znen 5 Kosiebanusi M BOJTHBI 46/0
Tema 5.1 JMpakTHYecKne eIMHUIbI, COIePKAHNe 8/0
MexaHn4yecKkue KomnebarennpHas cucrema. CBoOOaHbIE KOJIEOAHMS. 2/0 OK 01, | IIPo61, ITP62, ITPG3, 11P64,
KO0JIeOaHMs U BOJIHBI | ["apMOHUYECKHE KOJIeOaHHSI. KunemaTtuueckoe u OK 02, | I1PGS, ITP66, IIP6S, ITPGY, I1Pyl,
JUHAMUYECKOE OMNHUCAaHWE. DHEPreTUYECKOE OIHCAHUE OK 03, | [1Py2, IIpy3, [Ipy4, I1Py5, I1Py10,
(3aKOH COXpaHEHUsS MEXaHUYECKOW »sHepruu). BrIBoa OK 06, | IIPyll, I1Py13, JIP25, MP4, MP6,
JTUHAMUAYECKOTO OIMUCAHUS TaPMOHHYECKUX KOJIEOAaHWUU W3 OK 07 | MP13, MP17, MPI18, MPI19,

MX SHEPreTUYECKOro U KHHEMaTU4YECKOTO OMMCAHMUS.

Amvmutyna u  (aza  konebanmii. CBsA3b  aMIUTUTYIBI
KojeOaHUi  HMCXOMHOM  BENMYMHBI C  aMIUTUTYJaMH
KojeOaHuil ee ckopocTu W yckopeHus. Ilepmon m wacrora

konebanuid. Ilepuox ManblX CBOOOJHBIX  KOJIeOaHUM
MaTeMaTHYeCcKoro  MasTHHKa.  llepumox  cBOOOIHBIX
KonebaHui  MpyXMHHOro  MasTHuka.  [loHstTne o

3aTyxalolux KojeOaHusax. BblHyXIeHHbIE KoJieOaHUs.
Pe3onanc. Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha
BU/JI pe30HAHCHOW KpHBOW. ABTOKOJeOaHus. Mexannyeckue
BOJIHBI, YCIOBUS HMX pacnpoctpaHeHus. Ilomepednsie wu
IIPOJI0JIbHBIE BOJIHEL. [lepros, CkopocTh paciipocTpaHEeHUs U
JUIMHA BOJHBL. CBOMCTBA MEXAHWYECKUX BOJIH: OTPAKEHUE,
npenomiieHue, uHTepdepeHuus u - audpakaus.  3BYK.
Ckopoctb 3Byka. ['poMkocTh 3Byka. Beicota Tona. TemOp
3Byka. IllyMoBoe 3arpsi3HEHHE OKpYKAIOIIEH Cpensbl.
Ilpumenenne VY3U s onpeneneHuss  KadecTBa

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




CTPOUTEIBHBIX MaTEpPUAIOB W KOHCTPYKIUH. VYUET
MapaMeTpoB KoJie0aTeTbHOIO JIBIDKEHHUS Ipu padore
MOCTOBOI'O UM aBTOKpaHa: aMIUIMTyJa M  4acToTa
KojiebaHuii rpy3oB. Pe3onanc u ero yuér mpu pabore
0o0OpyJOBaHUs,  TPAHCIOPTHBIX  MAIIMH,  IOJBECHBIX
KOHCTPYKLIHH.

B ToM unciie npakTHYeCKHX M JIA00PATOPHBIX 3aHSITHIA 6/0

[TpakTnueckoe 3ansTue No22 2/0 OK 01, | [TPy5, IIpy9, [1P62,ITP6

MexaHnndeckue KojieOaHus U UX XapaKTePUCTUKH OK 02, |6, IIP67, MP1, MP3, MP15, MP12
OK 03, | MP13, MP17, MP19, MP 20, MP45
OK 09 | MP42, MP 43, MP§, MP10

IIpodeccnonaibHO- OpUEHTHPYIOLIEE COIEPKAHMNE 4/0

JlaboparopHoe 3ansaTre Ne2 1 2/0 OK 01, | I1P62, ITPG6, TIP6GS, I1Py3, Ilpy7

«[IpoBepka  3aKOHOB  KoJIeOAHWHW  MaTeMaTHUYECKOTO OK 02, | [IPy8, IIPyl0, ITPyl12, IIP610

MAasTHUKA) 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,
IIK 6.1

JlaboparopHoe 3aHsTHEe No22 2/0 OK 01, | I1P62, TTIPG6, TIP6S, I1Py3, Ilpy7

«M3yueHne 3aKOHOB MPY>KMHHOT'O MasTHUKA) 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,
K 6.1

Tema 5.2 JAupaKkTudyeckue eIMHULBI, COAePKAHUE 16/0




JJIeKTPOMArHUTHbIE
KO0JIeOaHMS U BOJIHBI

KosnebarenpHbIi KOHTYD. CBo0OogHbBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B UJICAIbLHOM
kojebaTennbHOM  KoHType. ®opmyna Tomcona. CBs3b
aMIUIATY/IbI 3apsiia KOHAEHCATOpa ¢ aMIUIMTYA0M CHIIbI TOKA
B K0JIeOATEIbHOM KOHTYpE.

3aKOH  COXpaHEHUs
KoJIe0aTenbHOM KOHTYpE.

3aryxaroiue JJIEKTPOMarHUTHBIE
BbIHYX1€HHbIE 37IEKTPOMAarHUTHBIE KOJICOaHus.

IlepemeHHBI TOK. MOIIHOCTH IIEPEMEHHOIO TOKA.
AMIUIUTYZHOE U [JEHCTBYIOIEE 3HAYEHUE CUJIBI TOKA MU
HalpsDKEHUS TpU  pa3Iu4yHoOM  QopmMe  3aBHCHUMOCTH
IIEPEMEHHOI'0 TOKAa OT BPEMEHHU.

CunyconjaipHblii  nepeMeHHbIi  TOk. Pesucrop,
KOHJICHCATOp M  KaTyllka WHAYKTHUBHOCTH B  LENH
CUHYCOMJIaJIbHOTO TIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsHKEHU.

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

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

SHECpPIrUuun B nacaJlbHOM

KoJicOaHusI.

E, B,V B 51eKTpOMAarHHTHOMN 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 6.1 | MP20, JIPS, JIP6, JIP32, MP2I,

kanmopudepsl). TeXHONIOrHH OXpaHbl OKPYKAIOMIEH CpeIbl 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, IIP67,

[TepeMeHHBIH JIEKTPUUECKUI 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, ITP62,ITP66, IIP67,

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

IIpodeccnonanbHO- OpHEeHTHPYIOLIEE COAEPKAHNE 2/0

JIaboparopHoe 3ansaTHE Ne23 2/0 OK 01, | [1PG2, ITPG6, ITP6S, ITPyl, ITPyl13,

«Y cTpoiicTBO TpaHchopMaropa, reHEpaTopar» OK 02, | [TPy3, I1PyS, Ilpy7, ITPy8, I1Py10,
OK 05, | [IPyl2, TIIP610, IIpy2, IIPyl2,

OK 07,

I1P610, MP3, MPS5, MP15, MP23,




OK 04 | JIP26, , MP28, MP31, MP32,
OK 09, | MP33, MP34, MP37, MP44,
I[IK 6.1 | MP47, MP48, MP54, MP55, MP
56, MP 43, JIP34, JIP32,
Tema 5.3 JAuaakTHyecKne eIMHUIbI, COIePKAHNE 22/0

Onruika [TpssmonnHEHOE pacrpocTpaHeHHe cBeTa B 8/0 OK 01, | IIP61, ITPG2, ITPG3, I1P64,
onHopoiHoM cpene. JIyd cBera. ToueuyHblif HICTOYHUK CBETA. OK 02, | I1PGS5, ITP66, T1P68, ITPGY, I1Pyl,
OtpaxkeHre CBeTa. 3aKOHbl OTpPaXEHUS  CBETA. OK 03, [|I[IPy2, IIpy3, IIpy4, I1PyS, TIPyl10,
[Toctpoenne  w300pakeHMd B IUIOCKOM  3€pKale. OK 06, |IIPyll, ITPy13, JIP25, MP4, MP6,
Cdepuueckue 3epkaa. OK 07 |MP13, MP17, MP18, MPI19,

[Ipenomnenue cBera. 3aKOHBI MPEIOMJICHUSI CBETA.
AOCONIOTHBIN MOKa3aTrenb mpenomiieHus. OTHOCUTENbHBIN
rokazaTesb mpesiomieHus. [IoCTOSITHCTBO 4acTOTHI CBeTa U
COOTHOIIEHUE JUTUH BOJIH npu nepexoje
MOHOXPOMATHYECKOTO CBETA uUepe3 TpaHuIly pasjesia JBYX
ONTHUYECKUX CPE.

Xon nydeit B mpusme. [ucnepcusi cBera. CrnoKHBIN
cocraB Oenoro cera. L[Ber.

[Tonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yromn
MOJIHOTO BHYTPEHHETO OTPAKEHHUSL.

ColOuparoriiue W paccewBarolde JHUH3bL. TOHKas
nuH3a. DOKYCHOE pacCTOSHHME U ONTHUYECKas CHUJla TOHKOH
JUH3bl. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUSI TOHKOH
cheprueckoil JTUH3BI OT €€ T€OMETPUM M OTHOCHTEIHHOTO
MOKAa3aTeJsl MPETOMIICHHS.

dopmylia TOHKOW JIMH3BI. YBEJIMYEHHUE, JaBAEMOE
JIMH30MH.

Xon sy4a, TPOMIEANIET0 JIMH3Y IO TPOU3BOJBHBIM

MP20, JIPS, 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 cucremax. Onrudeckue
npubopsl.  Paspemaromass  cmocoOHocTh. ['maz  kak
ONTHYECKas cUCTEMA. IIpenenbr MIPUMEHUMOCTHU
r€OMETPUYECKOM ONTUKH.

BonnoBass ontuka. Mutepdepennus cera. KorepeHTHbIE
WCTOYHUKU. YCIOBUSL  HAOJIOJIEHUS MaKCUMYMOB U
MUHUMYMOB B HHTEP(PEPEHIMOHHON KapTHHE OT JBYX
KOTEPEHTHBIX  MCTOYHHMKOB. [lpuMepnl  KiIaccHUecKux
UHTEPPEPEHIIUOHHBIX CXEM.

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

[Ilpymenenne  3aKOHOB  ONTHKK B paboTe
reoJIe3U4EeCKOr0 HUBEJINPA, MCIOJb30BAHUE CBOWCTBA
NPSIMOJIMHEMHOTO PacHpOCTPAHEHUs] CBETAa B YPOBHSIX
pAa3IMYHBIX TUIOB. YUYET 3aKOHOB OCBELIEHHOCTH IIPHU
pacyére KOJIUYEeCTBa U BUIOB OCBETHUTEIIHLHBIX TTPUOOPOB.
Hcnonp3oBaHue JOUCIEPCHH CBETAa B aApPXUTEKTYPHOM
oA3afHe.

B ToM 4nciie npaKTHYECKHUX M J1A00PATOPHBIX 3aAHATHI

14/0




[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 natepepeHnnn 1 Tuppakiuy 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 2/0

Jlaboparoproe 3anstre Ne 24 OrmpeneneHue MOKazaTems 2/0 OK 01, | [1P62, TTIPG6, IIP6S, I1Py3, Ilpy7

MPEIOMIJIEHUS CTEKIIA OK 02, | ITPy8, IIPyl0, IIPyl2, TIIP610
OK 05, | [py2, 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,
IIK 6.1

Pa3nen 6. OcHOBBI crielIHAJIBHON TEOPUH OTHOCUTEIBLHOCTH. 2/0




Tema 6.1 OcHOBBI I'paHnnBl TPUMEHMMOCTH KJIACCHYECKOW MEXaHUKH. 2/0 OK 01, |IIPyl, IIPy2, Ilpy3, Ilpy4, IIPy5
cnenuaJbHOM [ToctynaTel cnenuaibHOM TEOPUH OTHOCUTEIBHOCTH. OK 02, | IIPyl10, IIPyll, ITPyl13, JIP25
TeOpHH [IpocTpancTBEHHO-BpEMEHHOM WHTEPBAL. OK 03, | MP4, MP6, MP13, MP17, MP18
OTHOCHUTEJIbHOCTH. [IpeoOpazoBanus  JlopeHma.  YciaoBue  MPUYUHHOCTH. OK 06, | MP19, MP20, JIPS, JIP6, JIP32

OTHOCHUTENILHOCTD OJTHOBPEMEHHOCTH. 3ameieHne OK 07 | MP21, MP23, MP44, MP38, MP39
BPEMEHU U COKPAILLECHUE JUTUHBI. MP46, JIP14, JIP13, JIP12, JIP28
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI. JIP31
CBsi3b  Macchl C  DHEpPrued HW  UMITYJIBCOM
PENATUBUCTCKOM YaCTUIIBI. DHEPTHUSI TIOKOS.
Pa3znen 7 KBantoBas pusuka 22/0
Tema 7.1 JAuaakTHyecKne eIMHUIbI, COIepPKaAHNe 8/0

Kopnyckyasipao-

BOJIHOBOIi Ayann3M. | PaBHOBECHOE TEIIOBOE M3JyYeHHE (u3mydyeHue abCOIOTHO 6/0 OK 01, | IIP61, ITP62, ITPG3, I1P64,
yepHoro Teina). 3akoH cMenlenus Buna. ['unotesa [lnanka o OK 02, | I1PGS, ITP66, IIPGS, ITPGY, ITPyl,
kBaHTaXx. @oToHBl. DHeprus U uUMNyIsc  (QOTOHA. OK 03, | [1Py2, IIpy3, IIpy4, I1PyS5, I1Pyl0,
®oroadpdexr. Ombritet AI. CronmetoBa.  3aKOHBI OK 06, | ITPyll1, ITPy13, JIP25, MP4, MP6,
dotorddexra. YpaBuenue DiiHmTeHa s GoTodddexTa. OK 07 | MPI13, MP17, MPI18, MPI9,
"Kpacnas rpanuna" ¢ortodddexra. JlaBnenue cmera (B MP20, JIPS, JIP6, JIP32, MP21,
YaCTHOCTH, JIaBJICHHE CBETa Ha aOCONIOTHO MOTJIOLIAIOIIYIO MP23, MP44, MP38, MP39,
1 abCOJIFOTHO OTpaKarolIyto moBepxHOCTh). OmbiThl T1.H. MP46, JIP14, JIP13, JIP12, JIP28,
Jlebenena. BoxHoBbIe cBolicTBa yacTull. Bomusl ge bpoiins. JIP31
JnmunHa BonHe! e bpoiins u pazMepsl 00J1acTH JIOKATU3AIUN
JBUKYIIEHCS YaCTHUIIBI. KopnyckynsapHo-BOIHOBOK
nyanu3Mm.  Jludpakuuss DJIEKTPOHOB Ha  KpUCTaJUIaX.

Crneunduka wusMepenuii B Mukpomupe. COOTHOIICHUS

HeomnpezaeneHHoctel ['elizendepra.

[IpuMeHeHHs TaTYUKOB JIBUKEHHUSI, TATUNKOB MPUCYTCTBUSI,

(hOTOAIEMEHTOB ~ TpH  JKCIUTyaTallid U PEMOHTE

MIPOMBILIIIEHHOTO 00opyIOBaHUSI. [Ipumenenue

COJTHEYHBIX OaTapei B CTPOUTEIBHBIX COOPYIKEHHSX.

B ToM yunciie MpakTHYeCKUX U JJA00paTOPHBIX 3aHATHIA 2/0

[IpakTuueckoe 3anstue Ne29 2/0 OK 01, | [TPy5, IIpy9, I1P62,ITPG6, I1PG7
Pemenne 3amau mo Teme <«3akoHbl  QoTodddexra. OK 02, | MP1, MP3, MP15, MP12, MP13
YpaBHeHue DIHIITEIHAY. OK 03, | MP17, MP19, MP 20, MP45, MP42




OK 09

MP 43, MP8, MP10

Tema 7.2 JAnpakTudecKkue eqIMHUIbI, COJePKAHUE 6/0
Crtpoenue aToma OnbITEI MO HCCIEAOBAHUIO CTpOeHUs atoma. IlnanerapHas 4/0 OK 01, | IIP61, ITPG2, ITPG3, ITP64,
Mojenb atoma Pesepdopaa. OK 02, | I1PG5, ITP66, TIP6S, ITPGY, I1Pyl,
[Toctynatel bopa. U3nydyenue u norsomenne GOTOHOB MPH OK 03, | I[IPy2, Ilpy3, Ilpy4, I1PyS, I1Py10,
Iepexo/ie aToMa ¢ OAHOr0 YPOBHS SHEPTUU HA JPYTOU. OK 06, | IIPyll1, ITPy13, JIP25, MP4, MP6,
Bunaet  cnektpoB. ChHekTp ypOBHEHl JHEpPruu aroMa OK 07 |MPI13, MP17, MPI18§, MPI19,
BOJIOPO/IA. MP20, JIPS, JIP6, JIP32, MP21,
CnoHTaHHOE ¥ BBIHYXXKJIEHHOE U3J1y4YeHHE cBeTa. Jlazep. MP23, MP44, MP38, MP39,
MP46, JIP14, JIP13, JIP12, JIP2S,
JIP31
B ToM yHc/ie MPaKTHYECKUX U JJA00PATOPHBIX 3aHATHIA 2/0
[Ipaktrueckoe 3ansTue Ne 30 2/0 OK 01, | [IPy5, Ilpy9, I1P62,ITP66, I1PG7
«3amnuch sAaepHbIX peakiuil. CTpoeHrne aTOMOB M aTOMHBIX OK 02, | MP1, MP3, MP15, MP12, MP13
siiep. 3aKOH paJIMOAKTUBHOTO pacrajia. OK 03, | MP17, MP19, MP 20, MP45, MP42
OK 09 | MP 43, MP§, MP10
Tema 7.3 JAupakTuyeckne eIMHUIbI, COIEPKAHNE 8/0 OK 01, | IIPo61, ITP62, ITPG3, 11P64,
ATOMHOE S1IPO Hyxnonnas moxens sanpa ['eiizenOepra - MBaHeHKo. 8/0 OK 02, | I1PGS5, I1P66, IIP6S, ITPGY, TPyl
3apsin  sapa. MaccoBoe  umcio  sapa.  M3oTombl. OK 03, | [IPy2, Ilpy3, Ilpy4, IIPyS, I1Pyl0
PamuoaktuBHOCTE.  Anbda-pacnaa.  DIEKTPOHHBIH U OK 06, | IIPyll, ITPy13, JIP25, MP4, MP6
MO3UTPOHHBIM  OeTa-pacman. [‘amma-usnydenwe. 3akoH OK 07 | MP13, MP17, MP18, MP19, MP20

PaguOAaKTUBHOIO pacnaga. PaavoakTuBHBIE H30TOIBI B
npupose. CBolicTBa HOHU3UPYIOLIEro M3NyuyeHus. BrnusHue
PaIUOAKTUBHOCTU HAa JKUBBIE OpraHU3Mbl. ECTECTBEHHBIN
¢on mznyuyenus. Jlosumerpusi. DHEprust CBA3M HYKJIOHOB B
aape. Snepuble cuibl. Jlepekr Mmaccwl sapa. SnepHble
peakuuu. JleneHue m CUHTE3 sAnep. SnepHBIE PEaKTOpBI.
[Ipobnembl  ympaBisieMOro  TEpMOSJEPHOTO  CHHTE3a.
OKOJIOTMYECKHUE AaCIIEKThl PA3BUTHS SECPHOU DHEPTETUKH.
Meroasl perucTpanMy M HUCCIECNOBAHMS DIIEMEHTAPHBIX
YacCTHII. @dyH1aMEHTaJIbHbIE B3aUMO/ICHCTBUS.
bapronsl, wme3oHbl u JentoHbl. lIpencrasienune o
CrannmaptHoit Monenu. KBapk-TiatooHHas MOJENbh aJpOHOB.
@usuka 3a mnpenenamu CranpmaptHod Mojenu. TemHas
Matepus u TemHas oHeprus. EauHcTBO (uznueckoit
KapTHHBI MUpAa.

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




OOpa3oBaHue pajoHa B TMOMEMICHUSAX. 3aluTa OT
paguanuy MpU IMOCTPONKE COOPYKEHUM 1iid padoThl C
paJOaKTUBHBIMHU BEILICCTBAMM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHH M ACTPO(PHU3UKH.

8/0

Tema 8.1 D1eMeHTDI
ACTPOHOMUM U
acTpousuxu.

I[I/I}IaKTI/I‘leCKI/Ie CIMHUILDbI, COACPKAHUEC

8/0

OTanbl ~ pa3BUTHUS  aCTPOHOMMH. [IpuknagHoe  u
MHUPOBO33PEHUYECKOE 3HAYCHHUEC aCTPOHOMHUH.
[IpuMeHUMOCTb 3aKOHOB (PU3HUKH 11 OOBSICHEHUS PHUPOIBI
KOCMMYECKHX  OOBEKTOB. MeETOIbl  aCTPOHOMHYECKUX
uccienoBanuii. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
paauoTeNecKonbl, BHeaTMocdepHas acTpoHOMuUsA. Bun
3Be3nHoro Heba. Co3Be3ausi, sipKUE 3BE3/bl, ITUIAHETHI, UX
Bugumoe ABmkeHme. ComnHeunas cucrema. ComHiie.
Conneunast akTuBHOCTh. Mcrtounuk sHeprum ConHua u
3Be3/. 3B€3/bl, X OCHOBHbIC XapaKTEPUCTUKHU. J(marpamma
"CIIeKTpaJIbHBIA KJIACC - CBETHMOCTH'". 3Be3/bl TJIABHOM
IOCJIEIOBATEILHOCTH. 3aBUCUMOCTh ''Macca - CBETHMOCTH'
JUISL 3B€3J] TJABHOM TOCJIEIOBATEIBHOCTU. BHYyTpeHHee
ctpoeHue  3Be3l. CoBpeMEHHbIE  MPEACTaBIEHUS O
MPOUCXOXKACHUH W dBoitonu CoJHIIA W 3Be3Nl. DTaIbl
KU3HM 3Be3l. Mineunsii IIyre - Hama ['amakTuka.
Ilonoxenue u nwkenne ConHina B ['amaktuke. Twumsl
rajlakTuk. PaguoranakTuku W KBazapbl. UepHble IbIpbI B
sapax TalakTuk. Bcenennas. Pacmmpenue BceeneHHOM.
3akoHn XaO6na. Pa3Oeranue ramaktuk. Teopus Bombioro
B3pbIBa. PenukToBoe m3mydenue. MacmrabHasi CTpyKTypa
Bcenennoii. Meraranaktuka. Hepemennble mpo6iaemMbl
ACTPOHOMMUH.

6/0

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

I1P63, IIPy6, ITPy8,MP 10,

B ToM 4unciie MPAKTHYECKUX U JA00PATOPHBIX 3aHATHIA

2/0

IIpaktnueckoe 3anstue Ne3l «CrpoeHme u cocras
Conneuynoit cucrembl. [amaktuku. PabGora ¢ kaproii
3BE3THOTO HEOay

2/0

OK 01,
OK 02,
OK 03,
OK 09

TIPy5, Ilpy9, [IP62,I1PG6, IIPG7
MP1, MP3, MP15, MP12, MP13
MP17, MP19, MP 20, MP45, MP42
MP 43, MP8, MP10

IIpomeskyTOoUHAs aTTecTALMS
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| 222/0 \

3.3 IlepeyeHb 1a00pPaTOPHBIX U MPAKTHYECKUX padoT

TeMmbl
3aHITHU

nabopaTOpHbIX U (WIM) NPAKTUYECKUX

Kpartkoe coneprkanue/ onucanue (11eab paboTh)

Criennann3upoBaHHOE o0opyoBaHue,
TEXHHYECKHE  CpEICTBa,  NPOrpaMMHOE
obecnieueHue (mpu HEOOXOIMMOCTH)

Pa3zgen 2 MEXAHUKA

JlabopaTropHble 3aHATHSA

JlabopaTtopHoe 3anstre Nel
«OrmnpeneneHue MIOTHOCTH BEIIECTBA»

"  JKCIEPUMEHTAIHLHO OTIPENICITUTh
IUIOTHOCTH KHUJIKOCTH M TBEPAOIO TEJa;

"  OIpENeIUTh LEeHy JIeTIeHus
U3MEPUTENbHBIX pubopoB, U3MEpUTh
T€OMETPUYECKUE pa3Mepbl Tel, ONPEACIIUTh HUX
Maccy, paccuuTaTh 00beM, pe3yibTaT CPaBHUTH C
TaONMYHBIMA ~ 3HAYEHUSAMH W YCTAHOBUTH
MOTPEIIHOCTh SKCIIEPUMEHTA

BEChl C pa3HOBECAMM; JIMHEHKa MacIITaOHas;
HITAHTCHIIUPKYJb, MEH3YpKa;  BELIECTBO,
MJIOTHOCTH KOTOPOT'O HY>KHO OIIPEIEITUTh

JlaGopaTtopHoe 3ansitre No2
Onpenenenne ko3¢ (HUIMEHTa KECTKOCTH YIPYTOro
Tena

* H3y4uTh 3aBUCUMOCTH CHWJIBI YIPYIOCTH
OT JHUHEWHOW Jedopmanuu; Ha MpuUMepe
nedopMaluu  pacTsDKEHUS  OKCHEPHUMEHTAIbHO

HNOJATBEPAUTh CIPaBEeUIMBOCTh 3aKkoHa ['yka;
ONpEeAeNuTh  pacu€THBIM U TpapUUYECKUM
criocodamu KO3 PUIIUEHT YIIPYTOCTH
(>KECTKOCTb) MPYKHUHBI (PE3UHBI);

"  ONpEIEINTH LIEHY JIETICHUS]
M3MEPUTENbHBIX puOopoB, U3MEPUTh
YIUIMHEHUE YOPYroro Tela NpU Pa3IUYHbIX
nedopmarusx, paccuuTarh kodpurmeHt
JKECTKOCTH,

" pe3ynbTaT CpaBHUTb C TaOJIMYHBIMU
3HAYEHUSIMH M YCTaHOBUTb  IOTPEIIHOCTH

HKCIIEPUMEHTA

[ratuB ¢ wMydroil U  aepiKaTeNsIMH,
JUHAMOMETP C HCCIEAYyEMOU IPYKMUHOU U
3aKpBITOM  IIKaNOM (WM  HcchaeayeMblid

JIOCKYT pe3WHBI), JIMHEHKa, Yalla OT BECOB,
Ha0Op TPY30B C M3BECTHBIMH MaccaMu (I10
100 u 50 rpammoB)

JlaGopatopHoe 3anatue Ne3

«M3ydenue nedopmanvy pacTsHKEHUS

"  ONpENEeNUTb MOIYJb YIPYIOCTH PE3UHBI
IIPU PaCTSKEHUU;
" ONpENEIUTh

3aBUCUMOCTD pa3sMepa

VHAWBUAYaJIbHOE 3aJlaHue, KOHCIIEKT
JeKIUH, CIIPaBOYHbIE MaTepuabl,
pe3nHOBBIM 1mHYp jiuuHOW 25—30 cM u




nedopMaluu OT MPUII0KEHHOM Harpy3Ku

ceuerneM 4— 10 mm°, HaGop Tpy30B 1o 0,1
KT, IITaTUB, JIMHENKA, IITAHT€HUUPKYJb WU
MHUKPOMETP.

HpaRanecmle 3aHATHUA

ITpakTuueckoe 3anstue Nel
Pemienne 3amady 1o KUHEMAaTHKE.
JIBUKEHHSL.

YpaBHeHus

®  Hay4uThCsA pasnuyarb BH/IBI
MEXaHUYECKOIO JBHUKEHHUS B 3aBHCUMOCTH OT
(GOopMBI TPAEKTOPUU U CKOPOCTH IEpEeMELCHHS
T€Jla, PaCCUUTHIBATh €r0 IapaMeTpbl, HAYYUThCS
n3o0paxkaTb rpauuyecku pas3iavyHble  BUbI
MEXaHUYECKUX JIBUJKECHUH, 3aIMCBIBATh
YPaBHEHHUS JBUKCHMS, pasnu4arb ero
OTHOCHUTEJIBHOCTh; HAay4uThCsl (POPMYyIUpPOBAThH
CIENYIOIINE NOHATHUSA: MEXAaHUYECKOE JIBHUKEHHUE,
CKOPOCTb M YCKOpPEHHE, CHCTEMa OTCYeTa,
MEXaHWYECKUN MPUHIUII OTHOCUTEIBHOCTH;

" mocie U3Y4YCHUS TEOPETUYECKOIO
MaTepuala paccMOTpPeTb o0Opasel] peleHHs
THUIIOBBIX 3ajad, BBITIOJIHUTh 3aaHus
IIPAKTHYECKON YaCTH

HHAWUBUAYAJIbHOC 3aaHuC,
JIGKI_[I/II;'I, CIIPaBOYHBIC MATCPUAJIbL

KOHCIICKT

[Ipaktnueckoe 3anstue No2 Pemienune 3amay Ha
MapaMeTpbl BPAIaTeIbHOTO JBUKCHUS

® HAY4YHUTHCI peIIaTh 3aJa4d Ha I1apaMCcTPhI
BpamaTCJIbHOI0 ABMKCHUS

WHAWBUAYAJIIbHOC 3aaHuC, KOHCIICKT

HGKHHﬁ, CITPABOYHEBIC MaTCPUAJIbL

HpaKTI/I‘-IeCKOG 3angtue Ne3 Pemenune 3aaad IIo0
TEMEC «BI/I)II)I cu1 B Mexanuke. Cuia TPCHUA ITOKOA,
CKOJIBKCHUS, KAUCHUS, BPALLICHU A

" PacKpbITh COJepKaHHue 3aKOHOB HbroToHa
U OCOOCHHOCTH CHUJI Pa3IUYHOM TMPUPOJIBI;
3aKpENUTh YMEHHUSI U HABBIKU PELICHUS 3a1a4 Ha
BTOpOM 3akoH HproToHa, Korga Ha TeEJo
JIEUCTBYIOT HECKOJIBKO CHII;

= JI0CIIe WA3yYCHUS TEOPETUYECKOTO
MaTepuaiga paccMOTpeTh oOpaszer; pemeHus
TUITOBBIX 3aaad, BBIITOJIHUTH 3aJaHUsA
MPAKTUYECKON YaCTH

TeTpaab Ul MPAKTUYECKUX paboT, pydka,
METOIMYECKHUE PEKOMEHTalluH o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepHall, JMHENKa, KapaH1anl

[Ipaktnueckoe 3ansaTHe Ne4 3aKOHBI COXpPAHEHUS B
MEXaHUKE U UX IPUMEHEHUE

" 33aKpenuThb YMEHMS W HAaBBIKM PEIIEHUs
3a7a4  HAa 3aKOHBl COXPAHEHMS DHEPIUH U
VMMITYJIbCA TEJIA;

= q0cie
Marepuaia
TUIIOBBIX

W3YYCHHUS TEOPETUYECKOTO
paccMOTpeTh  o0pasell  pelIeHHs
3anad, BBHITIOJTHUTH 3alaHus

TeTpaab Ui TMPaKTUYECKUX paboT, pyuka,
METOAUYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepuall, JIMHENKa, KapaHalll




MPaKTUYECKOM YacTh

[IpakTrueckoe 3ansatue Ne5

Pemenue 3amau Ha opmyssl paboTsl cuil. Pabora u
MOIIIHOCTb. DHEpPrusi, € BUJbl. 3aKOH COXpPaHEHUS
SHEPruu

" 33aKpeNUTh YMEHHMS W HaBBIKH pELICHUS
3a1a4 Ha (Gopmynbl pabOThI, MOIHOCTH, 3aKOHbI

COXpaHCHHS

" mocie W3YyYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o00pasel] pelieHuUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

IIPAKTHYECKON YaCTH

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

[IpakTnueckoe 3ansatue Ne6. Pemenue 3a1a4 Ha

" 3aKpCnUTb YMCHHUA M HABBIKH PCHICHUA

TeTpaab U1 TMPaKTUYECKHX paboT, pyuka,

3a7a4 Ha (opMynbl pabOThI, MOITHOCTH, 3aKOHBI | METOJINYECKHE pEeKOMEeHIauu o
TeMy «PaBHOBeCHE a0CONIOTHO TBEP/BIX TEN» COXpaHEHHUs BBIIIOJIHEHHIO paboTHI, CIIPABOYHBIN
" [ocie U3Y4YEHUS TEOPETUYECKOTO | MaTepHal, JHHEHKa, KapaH aml
MaTepuaiga paccMOTpeTh oOpaszel] peleHus
THUTIOBBIX 3amad, BBITIOJIHUTh 3aJaHus
MPAKTUYECKON YacTu
Paznen 3  MoJaekyasipHass  ¢u3MKa H
TePMOIMHAMMKA
JlaboparopHble 3aHATHUS
JlaGopatopHoe 3anatue Ned "  M3y4YUTHh B3aUMOCBS3b Makpockonuyeckux | CunbpoH (ATIOMUHHEBBIA  Te€pMETHYHBIN

“IIpoBepka ra3oBbIX 3aKOHOB™

napamMeTpoB rasza 3aJaHHOM MacChl; OIMBITHBIM
nyTéM yOenuTcs B CHOPAaBEAIMBOCTH 3aKOHA

HUIUHAP ¢ TOQPUPOBAHHBIMU CTEHKAMHU,
LIKAJIOW YCIIOBHBIX €IWHHI], IOPLIHEM C

boiinsa-Mapuorra; BEPTUKAJIbHBIM BUHTOM), BO3AYXOBOIHBIN
" omnpenenauTh 00bEM M JaBICHME ra3za MpH | COSAUHUTETbHBIN LIUIAHT, MaHOMETD,
MIOCTOSIHHOW ~ TeMIepartype NpH  pa3jIudyHOM | OapOMETp, HCHBITYeMbId Tra3 3aJaHHOU
MOJIOKEHHUHU CTEKJITHHON TpyOKe B cocyze MAaccChl — BO3JyX.
JlaGopatopHoe  3ansatue Ne5  Omnpenenenue "  ONpENEeNUTh IOBEPXHOCTHOE HATSKEHUE | IINPHUIL Ul YHUCTOM BOABI, IUIPHUIL IS
ko3 Punnenta IIOBEPXHOCTHOM IUIOTHOCTH | BOABI U MBIJIBHOIO PAacTBOpa METOAOM OTpbIBA | MBUIBHOTO pacTBopa (o0bemom 5-10 wmu),
JKUJKOCTH METOJI0M OTpPbIBA Kallellb Karelb CTAaKaHYMK C YUCTOM BOJOHM, CTAaKaHYMK C
" WU3MEpPUTHh MAacCy OJHOM KalUld, [UIMHY | MBUIBHBIM PAacTBOPOM, IITAHIC€HIUPKYJIb WU
TPaHUIBl TOBEPXHOCTHOI'O CJIOSl, PaCcCUUTaTh | MUKPOMETP, OCTPO OTTOYEHHBIN KapaHaalll.
KOO(QQHUIMEHT  MOBEPXHOCTHOTO  HATSHKEHUS
pacTBOpPOB;
" pe3yibTaT CpPaBHUTh C  TaOJIWYHBIMH
3HAQYEHWSIMM W YCTAHOBUTh  IOIPEIIHOCTh
JKCIIEPUMEHTA
JlaGopatopHoe  3aHste Ne6  OmpeneneHue | U3BMEPUTh OTHOCUTEIBHYIO BIXHOCTh BO3AyXa B | rurpoMeTp ncuxpomerpuueckuii BUT — C,




BJIQXKHOCTH BO3/1yXa U aTMOC(HEpPHOro JaBICHUS

nabopatopun (PU3UKH ¢ TOMOIIBIO TICHXPOMETPA,
U3MEpPUB TEMIIEpaTypy BIAKHOTO M CyXOro
TEPMOMETpa

CTaKaH C KUIISTYEHOH BOJIOU

JlabopaTtopHoe  3auatue  Ne7
YIIEIBbHOM TEIUIOEMKOCTH BEUIECTBA

Ornpenenenue

" ONBITHBIM IIYTCM OIIPCACIHTH BCIHYHHY
y,I[eJIBHOI;'I TCINNIOEMKOCTH BE€HICCTBA U BBIACHHUTDH

GU3MYECKU  CMBICT  YpPaBHEHHUS  TEIIOBOTO
OanaHca;

" ONpEIeIHThH [EHY JIeTICHMS
WU3MEPHUTEIIbHBIX MPHOOPOB, H3MEPUTh Maccy
KaJlOpUMETpa, BOJbI, Tella, HArpeB  TeJo,

IMPOU3BCCTU TEII000MEH ¢ BO,Z[OI>'I, pacCcunuTaTb
TCIINIOEMKOCTH T€JIA,

® pe3yiabTar CpaBHUTH C
3HA4YCHHUAMU )51 YCTaAaHOBUTH
OKCIICPUMCHTA

TaOJIMYHBIMU
MOTPEITHOCTh

BECHl OINTHYECKHE HA IITATUBE; Pa3HOBEC;
UCCIIElyeMOE€  BEUIECTBO; KaJIOPUMET;
TEPMOMETD; FINEKTPOIUIMTKA; COCY[] C BOJOU

JlabopaTtopHoe 3ansitue No§
«Omnpenenenue MOyl yIPYTrOCTU PEIUHBD

"  ONpeAeIuTh MOAYNIb YINPYTOCTH DPE3HHBEI
IPU pacTSHKEHHUH;

" IIPOM3BCCTH PACTSLKCHUC IIIHYpaA, U3MCPUB
pasmep nedopmariuu;

pe3uHOBBIM IHYp jiauHOW 25—30 cM u
ceuenueM 4— 10 mm2 ,Habop rpyzos no 0,1
KT, IITaTUB, JUHEWNKA, IITAHT€HIIUPKYJIb WU
MHUKpPOMETP

" pe3ydbTaT CpPaBHUTh C TaOJIMYHBIMU
3HAQUEHUSIMU U YCTAHOBUTh  IOTPEIIHOCTh
HKCIIEPUMEHTA
JlaboparopHoe 3ausiTue Ne9 * HaONIOZIGHME 3a  MPOILIECCOM  pOCTa | CTakaH, BOJA, KACTPIOJsS, KapaHAalll, HUTH,

«Habmroienre pocta KpUCTaIIOB U3 PacTBOPay

KPUCTAJIOB W3
YCIIOBUSX,

"  CpaBHEHHE CKOPOCTH pPOCTa KpUCTaIa B
pa3IMYHBIX HAIPABJICHUSIX

pacTBopa B 1a00OpaTOPHBIX

COJIb

IIpakTnyeckue 3aHsATHS

[Ipaktrueckoe 3ansitue Ne7
Pemenne 3agay mo Teme «OCHOBEI
YpaBHEHHE COCTOSIHUS UICATBHOTO ra3a

MKT.

"  33aKpENHUTh YMEHMS U HABBIKH BBIUHUCICHUS
MapaMeTpoB COCTOSIHUS T'a3a, UCIOJIb3Ys Ta30BbIe
3aKOHBl M ypaBHeHHe  MeHnjgeneeBa  —
Kunaitnepona;

"  Qocie H3y4YEHUS TEOPETHUUECKOTO
MaTepuaiga paccMOTpeTh oOpaszeln peleHus
TUIIOBBIX 3a/ady, BBITIOJIHUTH 3aaHUs

IIPAaKTUYECKON 4acTH

TeTpaab Uil MPAKTUYECKUX paboT, pydKa,
METOANYECKUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
Marepua, JUHEeHKa, KapaH/Iaml




[IpakTueckoe 3anarue Ne§
JlaBneHue JKUIKOCTEM M TBEpIAbIX Tel. 3aKOH
[Tackais.

" Hay4YUTHCA BBIYHCIIATH JaBJICHHUC B
KUAKOCTIAX W TBECPABIX TCIax, MCPCBOAUTH
CAVMHUIBI U3SMEPCHUSA B Pa3JIMYHBIC CUCTEMEI,

TeTpaab U1 TMPaKTUYECKUX paboT, pyuka,
METOIMYECKHUE PEKOMEH1alluu no
BBITMIOJTHEHHUIO paboThl, CIPaBOYHBIN

" qocie H3y4YEHUs TEOPETUYECKOT0 | MaTepuall, JMHEHKa, KapaHIalll
MaTepuaiga paccMOTpeTh oOpaszel peleHus
THUIOBBIX 3ajad, BBITIOJIHUTh 3aJaHUs
MIPAKTUYECKON YacTH
[Ipaktuueckoe 3ansatue No9 AOCOMIOTHBIE W "  HAYYUTHCS BBIYUCIIATH pasMep | TeTpaab IS TPAKTHYECKUX padoT, pydKa,

OTHOCHTEJIbHBIE IeOpMaIK TBEPIBIX TEI

nedopmaiuu B TBEPIBIX Telax, ONPEACNIsITh BHUJ
nedopMaruu, IepeBOANTh SIUHUIIBI U3MEPEHUS B
Pa3IMYHBIE CUCTEMBI;

" [ocie U3Y4YEHUS TEOPETUUECKOTO
MaTepuaiga paccMOTpeTh oOpaszer] peleHus
THIIOBBIX 3a/ady, BBITIOJIHUTH 3a1aHUs

HpaKTquCKOﬁ qaCTu

METOANYECKUE PEKOMEHIalluK o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepua, JMHEeWKa, KapaHanl

[IpakTuueckoe 3anarue Ne 10

Pemenne 3a1a4 1o TemMe «OCHOBBI
TepMonuHaMHKH. [IprMeHeHHe TmepBoro Havaia
TEPMOJIMHAMMKH K U30IIpOIIEcCaM.

" 3aKpENHUTh YMEHHUS W HAaBBIKM PEIICHUS
3a7a4 Ha IEPBOE HAYAJIO0 TEPMOJUHAMHUKH M
KIIJI TerymoBoro aBuraress;

" mocie U3yYCHUS TEOPETUYECKOTO
MaTepuaia paccMOTpPeTh oOOpasel pPelIeHUs
TUTOBBIX  3aj7a4,  BBIIOJHHUTH  3aJaHHS

MIPAKTUYECKON YaCTH

TeTpaab i1 IMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHCHUIO paboTsl, CIIPaBOYHBIN
MaTepuall, IMHENKa, KapaH1amt

[Tpaktuueckas pabora Nell «KIIZ[ TemoBoro

® 3aKpeOouTh YMCHHA MU HABBIKM DPCHICHUA

TeTpaab Ul MPAKTUYECKUX paboT, pydka,

JIBUTATEIIS» 3aga4 Ha KIIJ[ TeruioBoro gBurarens; METONYECKUE PEKOMEH AT o
" qo0cie U3y4YEeHUs TEOPETUUECKOTO | BBIITOJIHEHUIO paboTHI, CIIPaBOYHBIN
MaTepuaiga paccMOTpeTh o00pasell pellieHus | MaTepuall, JIMHeHKa, KapaHaaml
TUINOBBIX  3ajad, BBIMIOJIHUTh  3a/IaHUS
MIPAKTUYECKON YaCTH
Pa3nes 4. DieKTpoAMHAMHEKA
JlabopaTtopHble 3aHATHSA
JlaGopatopnoe  3anstue Nel0  Omnpenenenue " ONpENENICHUE YJEIbHOIO COIPOTUBIICHUS | HCTOYHUK TOKA, aMIIEpMETP, BOJIBTMETP,
YEIBHOIO COITPOTHUBIIEHUS IIPOBOJHUKA IIPOBOJIHHUKA SKCIIEPUMEHTAIBHBIM ITyTEM; COEIMHUTEIIbHBIE IIPOBO/JA, KJTFOY,
" ONpENEIUTh LIEHY JleJIeHus | IITaHIeHIUPKYJIb, JTUHENKA, KYCOK IIPOBOAA,
U3MEPUTENIbHBIX MpPUOOpPOB, HU3MEPUTHh [UIMHY | yIEIbHOE CONPOTHUBIICHUE KOTOPOTO
MPOBOJIHUKA, COOpaTh AIIEKTPUUYECKYIO ILIETb IO | ONpeeseTcs

CXeMe, CHITh MOKa3aHWus NpuOOpOB, pacCUnTaTh




yIE€IbHOE COMPOTHUBIICHNE IPOBOIHUKA;

" pe3yibTaT CpPaBHUTh C  TaOJIWYHBIMH
3HAYEHUSIMU U YCTAaHOBUTb  IOTPEUIHOCTH
HKCIIEPUMEHTA
Jlaboparopuoe 3ansitue Nell DkcnepumeHTalbHAS "  M3y4YUTH MocJieI0BaTeIbHOE U | MICTOYHUK  OJIEKTPUYECKON  JHEpruu ¢
MpOBEpKa 3aKOHOB MapajuiebHOTO U | apajuiesIbHOE COEIMHEHUS TPOBOJIHUKOB; MOCTOSIHHBIM HampspkeHueM (He Bhiie 25B);
MOCIIEI0BATEIHLHOIO COEIMHEHUS IPOBOIHUKOB "  ONpeleuTh LEHY JIEJICHUS | BOJIBTMETP IIKOJIbHBIH; amMIepMeTp
M3MEPUTENBHBIX npubOpOB, coOpaTh | IIKOJNbHBIA, HAOOp  JEeMOHCTPAIMOHHBIX
AIIEKTPUYECKYIO enb o CXEMe€ | pE3UCTOPOB C PAa3HBIMU COMPOTUBIICHUIMH,
[10CJIEI0BATENBHOIO U [apaJUIEJIBHOTO | KJIK0Y, COEIMHUTENIBHBIE IPOBOJA

COCAUHCHUA, USMCPUTDh CHUJIY TOKA U HAIIPSKCHUC
Ha BCEX YYaCTKax, IPOBCPUTH COOTHOLICHUC

napaMeTpoB  Ha  COOTBETCTBHE  3aKOHaM
COEJIMHEHUS
JlaGopatopHoe 3ansatue Nel2 " OIpEINEIUTH LIEHY JIeNIeHNUs | aMIiepMerp  J1abopaTOpHBIM,  BOJBTMETP
«IIpoBepka 3akoHa OMa I ydyacTKa LEnu» AIIEKTPOU3MEPUTEIBHBIX NPUOOPOB, AOMYCTUMBIH | 1a0OpaTOPHBIM, MCTOYHUK MUTaHUs, HaOOp
npesen U3MepeHHii; U3 TpEX PE3UCTOPOB  COMPOTHBICHUSIMU
"  U3MEpPEHHE TOKa u Hanpspkenus | 4 Om, 6 OMm, 120wM, peocrtaT, KIIOY
71a60paTOpHBIMU TPHOOpaMH, 3aMbIKaHUA TOKa, COEAMHUTEIbHBIE IPOBO/A
"  3KCIIEpUMEHTAJIbHAs IpOBEpKa

BBINTOJIHEHMS 3aK0oHa OMma.

Jlaboparoproe 3anarue Nel3 W3yuenue paOOTHI
mynpTuMmeTpa. Onpenenenne J/1C u BHyTpeHHETO

HAaYYHUTBCA IOJB30BATHCA MYJIBTUMCECTPOM JJIA
Pa3HbIX PEKUMOB pa6OTLI

MYJIBTUMETpP, HaAOOp pPE3UCTOPOB,
TPUOABI,  HCTOYHHUK  TOKa,

OB,
peocrar,

COIIPOTUBJICHHUA HUCTOYHHUKA BHGKTpHHGCKOﬁ COCIMHUTCIIBHBIC ITPOBOJAA, KITFOY.

SHEpruu

Jlaboparopuoe 3ansTHe Nel4 . OTpeIeTUTh LEHY JieneHus | 6arapest akKyMyssiTopa, dJeKTpuyecKas

«HccnenoBanue 3aBHCUMOCTH MOIITHOCTH, | SJI€KTPOU3MEPUTENBHBIX MPUOOPOB, JOMYCTUMBIH | JJAMIOYKA C TATPOHOM, PEOCTAT CO

notpedseMoit JaMITON HaKaJIVMBaHUsA OT | IIpenes U3MEPEHHI; CKOJIB3AIIMM KOHTAKTOM, aMIIEpMETD,

HaNpsHKEHUS Ha ee 3aKuMax» . UCCIIeIOBaTh  3aBUCUMOCTh  MOIIHOCTH, | BOJBTMETP MOCTOSIHHOTO TOKa,
HOTpC6JI$IeMOI>'I JJaMIIOH HaKaJIUBaHU L OT | COCAVMHUTEIIBHBIC ITIPOBO/JIA, KIIFOY.
HaNpsDKEHUs Ha ee 3aKuMax

Jlaboparopuoe 3anstue Nel5  Ompenenenue " pacKpbITh BIHMSHUE TEMIepaTypbl Ha | IpUOOp A ONpeeNieHUus] TEeMIepaTypHOro

TEMIIepaTypHOro Ko pHUIMeHTa MeaH AIIEKTPUYECKOE  CONPOTHUBIEHHE  METAUIOB; | KOOQ(UIIMEHTa  CONPOTHBIEHHS  MEMH,

ONBITHBIM MYTEM ONpeAenuTh KO3 UIUEHT
TEPMUYECKOTO COMPOTUBICHHUS MeEau, coOpaB
AIIEKTPUYECKYIO 1Ieb U U3MEPUB AIEKTPUUYECKUE

tepmoMeTp TexHudeckuid ot 0 go 100°C c
ueHot pgenenus 1°C, ommeTp, BHEIIHUH
COoCyn KaJIOpUMETpa c BOJIOM,




napaMeTpsl NpU  Pa3IMYHBIX TeMIepaTypax
MIPOBOJIHUKA;
" [IOCTPOUTH IO  SKCIEPUMEHTAIbHBIM

JAHHBIM TpaUK 3aBUCUMOCTH CONIPOTUBJICHHSI OT
TEMIIEPATYPhI

JNEKTPOIUINTKA, KJIKY, COEIUHUTEIbHBIC
IPOBOJIA, ITATUB C My(PTOH U JaNKOM.

JlabopaTopHoe
COIIPOTHBIICHUS PE3UCTOPA METOIOM MAaPKUPOBKHU

Omnpenenenue

"  OIpENEIUTH HOMMHAJIHOE
COIIPOTHUBIIEHUE PE3UCTOPOB METOIOM
MapKUpPOBKHY;

" OOpeaciiuTh OOIMYCTHMMOC 3HAYCHUC CHIIBI
TOKa JIA OJaHHBIX PE3UCTOPOB IPpHU H3BECTHOM
HOMHMHAJIC MOIIIHOCTHU

HabOp PE3UCTOPOB PA3HBIX CONPOTUBIICHHH,
TaOJIHMIIa 3HAKOB MAPKUPOBKH.

Jlabopatopuoe 3anstue Nel7 Omnpenenenue KIIJ
HarpeBaresien

" HAYYUTHCS  TPAKTHYECKU  OMPEICISThH
TETUIOBYIO oTaauy JIEKTPHUUECKOTO
HarpeBares Jr000To THIIA;

" [POW3BECTH  HAarpeB  JKUIKOCTH U
OTIPEJICNIUTh TEIUIOBBIC TapaMeTPHI IPOIIeCcCa;
»  onpenenuth  3PEGHEKTUBHOCTH  pabOTHI
HAarpeBarelieil CpaBHEHUEM MOJYYEHHOW H
nepelaHHON TeTIOTHI

2 DJIEKTPUYECKUX HarpeBaress, COCyl Ul
KUTISTYCHUS BOJbI, BOJa, TEPMOMETP,
CeKyHIoMep (Jachl), CIPaBOYHUK MO (HPU3HKE

JlaGopaTopHoe
AIEKTPOXUMHUYECKOTO
npoIiecce IEKTPOoIIn3a Cynb(ara MeIu.

Omnpenenenue
SKBHUBAJICHTA

" OIpEACIIUTH 3JIEKTPOXUMHYECKUI
DKBUBAJICHT MEAU DKCIEPUMEHTAIBHBIM ITyTEM;

" [PUTOTOBUTH  PacCTBOpP  DJIEKTPOJIMTA,
IIPOITYCTUTB YEPE3 HETO MIEKTPUUECKUHN TOK;

BEChl U PAa3HOBECHI;  aMIIEpMETP; 4Yachl;
JNIEKTPOIUINTKA; aKKyMYJISTOpHas Oartapes;
peocTart; KJI04; MEeIHbIE JIeKTpoAb! (2 miT).)
CO BCTaBKOW; COCIMHUTENbHBIE TIPOBOJA;

MeTasuia U MOTYIPOBOTHUKA

" YCTaHOBHUTH 3aBHCHMOCTH COIIPOTHBIICHHC
MCTAJlJIa U NOJYIIPOBOAHHUKA OT TEMIICPATYPhI

" HaWTHU DJIEKTPOXHUMHUYECKUH DSKBUBAJICHT | BJIEKTPOJUTHUECKAass BaHHA C PacTBOPOM
MEAM dYepe3 Maccy Ocalka Ha D3JEKTPOJEH | MEAHOIO Kyropoca
MapaMeTphbl AIEKTPUIECKON LIETH;
" pe3yibTaT CpPaBHUTb C  TaOJIMYHBIMHU
3HAYEHUSIMH M YCTAHOBHUTH  IOTPEHIHOCTh
HKCIIEPUMEHTA
JlaboparopHoe 3aBUCUMOCTh " MU3MEpPATH COMNPOTHUBICHHWE TMPOBOJHUKA | MyJIbTUMETP, HPUOOPHI  JUISI  HU3y4YEHUS
COIIPOTUBIICHUS TEMIEPATYPHI OMMETPOM; 3aBUCHMOCTH COIIPOTHBIIEHUS METaUla U

MOJIYIIPOBOTHUKA oT TEMIEPATYPHI,
TEPMOMETD, DJEKTpUUECcKas IJIUTKA, ITAaTHUB
C MPUHAJIEKHOCTAMH, K0JIOa C BOAOH.

JlaGopatopHnoe 3ansaTue Ne2(
«3yuenne

AIEKTPUICCKUX

- er'IY6I/ITB IIOHUMAaHUC
CMBICJIa TOHATH A TOJYIIPOBOAHUK,

¢du3nueckoro

HMCTOYHUK TOKa, aMIIEPMETP, PEOCTAT, KIIIOY,
JIMOJI, COEIMHUTEIbHBIEC TPOBOJIA




MOJIYTIPOBOTHUKOB)»

" pasianyarb MCXaHHU3M IIPOBOJUMOCTH

HpaRanecmle 3aHATHSA

[IpakTuueckoe 3austue Nel2

"  M3y4YUTh DJIEKTPUYECKOE I0JIe, 3HATh €ro | MHAWBUYaJbHOE  3aJlaHue, KOHCIIEKT
Pemenue 3anau no teme «IEKTPOCTATHKAY IPUpPONY, €ro JEWCTBUE Ha JIIEKTPUUYECKHUE | JIEKIHI, CIpaBOYHbIE MaTEPUAIbI
3apsbl U Ipyrue dJIEKTPUUECKUe OIS,
" qocie U3Y4YEHUS TEOPETUYECKOIO
MaTepuaiga paccMOTpeTh oOpaszeln peleHus
TUIOBBIX 3ajad, BBITIOJIHUTh 3a/1aHus
MIPAKTUYECKON 4acTu
[IpakTuueckoe 3anarue Nel3 "  WU3y4YUTH ANEKTPUYECKOE 10JI€ | UHAUBUAYAIBHOE  3a/1aHHUE, KOHCHEKT

Pemenue 3aJga4 110 TEMC «COGI[I/IHGHI/IG

KOHACHCATOPOB B 6aTape10 »

KOHACHCATOpAa, 3HAaThb €ro Ipupoay,
" H3YYMTh BHIBI KOHICHCATOPOB, CIIOCOOBI
COCAUMHCHHUA KOHJACHCATOPOB B 6aTapeI0;

" [ocie U3Y4YEHUS TEOPETUUECKOTO
MaTepuaiga paccMOTpeTh oOpaszer] peleHus
THIIOBBIX 3a/ady, BBITIOJIHUTH 3a1aHUs

HpaKTquCKOﬁ qaCTu

HeKHHﬁ, CIIpaBOYHBIC MaTCpHaAJIbl

[Ipaktrueckoe 3ansitue Nel4
Pemenune 3anau «3akonsl OMa. CONpOTUBICHUE

" 3aKpenuTh YMEHUS U HaBBIKU BBHIYMCIICHUS
CHJIBI TOKa, HANpPSKEHMs, COINPOTHUBIIEHUS I10
OINpeNieNIeHNI0 U 1o 3akoHy OMa ais ydacTka
Leny,

" pocie U3Yy4EHUs TEOPETUYECKOTO
MaTepuaja PpaccMOTpeTh oOpasel] peleHus
TUIIOBBIX 3ajad, BBITIOJTHUTh 3a/1aHus

HpaKTquCKOﬁ qacTHu

TETpajab i1 IMPaKTUYECKUX paboT, pyuka,
METOANYECKUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepual, JTMHeNnKa, KapaHIanl.

[IpakTrueckoe 3anstue Nel5
Pemenne 3amau  «CwmemaHHoOe
MIPOBOAHHUKOBY

COCOAUHCHUC

"  3aKpENHUTh YMEHHS U HABBIKH BBIUUCICHUS
CUJIbl TOKa, HANpPSHKEHUs, CONPOTUBJIEHUS 10
omnpezeneHuo U mo 3akoHy Oma g ydacTka
LEMU C YYETOM 3aKOHOB PA3JIMYHOTO COEANHEHUS

IMPOBOAHUKOB,

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

MIPaKTHUYECKON 4acTH

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOANYECKHUE PEKOMEHIalluU o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepuall, JMHeNKa, KapaHIarl.

[IpakTnueckoe 3anarue Nel6
Pemenne 3amau mo Teme «Pabora, MOIIHOCTE U

"  HAay4yuTbCs pelaTrh 3aJayu,
(dbopMysel pabOTHI TOKA U MOIIHOCTH;

HCIIOJIb3YA

TeTpajb Ul MPAKTUYECKUX paboT, pydka,
METOJINYECKUE pEeKOMeHIalnu 1o




COIIPOTHBIICHUE 3JIEKTPUYECKOTO TOKA» " mocie U3Y4YCHHUS TEOPETUYECKOTO | BBIITOJIHEHUIO paboTHl, CIIPaBOYHBIN
MaTepuala pacCMOTpeTb o00pasel pelleHus | MaTepuai, JIMHEeiKa, KapaHIalll
THUIIOBBIX 3ajad, BBITIOJIHUTh 3alaHus
IIPAKTHYECKON YaCTH

[TpakTueckoe 3ansatue Nel7 "  Hay4HUTbCsA pemars 3aa4u Ha | TeTpajap A NPAKTUYECKUX paldoT, pydka,

Pemenune 3amau no teme «DIEKTPUYECKUH TOK B

Pa3IUYHBIX CpEaax»

OIPCACICHUEC ITapaMETPOB JJICKTPOJIN3a,

" mocie W3yYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o00pasel] pelieHus
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHS

IIPAKTHYECKON YaCTH

METOINYECKUE PEKOMEH1alluK 1o
BBITIOJTHCHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JIMHENKa, KapaHJalll

[Ipaktuueckoe 3anstue Nel§

Pemenne 3amau nmo teme «MarHuTHOE MOJIE U €0

XApaKTCPUCTHUKH

" 3aKpEeNUTh YMEHUS U HaBBIKU BBIYUCIICHUS
BEJIMYMH C HCIOJB30BaHUEM 3aKOHA AMIepa,
dbopMyn Ans omnpeAeNeHuss MarHUTHOTO IMOTOKa,
cuiibl JIopeHiia;

" mocie U3YyYCHUS TEOPETUYECKOTO
Marepualia paccMOTpeTh o0pasel pelICHUs
THUTIOBBIX 3ajad, BBINOJIHUTh 3aJJaHHs

IIPAKTHYECKON YaCTH

TeTpajb Ul IPAKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEHTalluH 1o
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepHuall, JMHENKa, KapaH1anl

[TpakTnueckoe 3ansaTue Nel9

® 3aKpenuTh YMCHH U HABBIKH BBIYUCIICHUS

TeTpajb Ul MPAKTUYECKUX paboT, pydka,

Pemrenne 3amau no teme «JleficTBME MAarHUTHOrO | BEIWYMHBI  cwibl  JlopeHma,  mapaMeTrpoB | METOAMYECKHUE PEKOMEHTalluH o
TI0JISL Ha 3apsi» JBUKEHMS 3aPsKEHHBIX YacTHUL B LIMKIOTPOHE; BBITIOJTHEHHUIO paboTHI, CIIPaBOYHBIN
" qocie W3y4YECHUs TEOPETHYECKOr0 | MaTepual, JUHENWKa, KapaH aml

MaTepuaja PpaccMOTpeTh oOpasel] peleHus

TUIIOBBIX 3ajad, BBITIOJTHUTh 3a1aHUSA

ITPAKTUYECKON 4acTH
[IpakTuueckoe 3anarue Ne20 " M3y4UTh SBJIEHUE  DJIEKTPOMArHUTHOM | TeTpaab [Js NPAKTHUECKUX padoT, pydKa,
Pemenune 3amau mo Teme «ONEKTpOMAarHuWTHas | MHIYKIHH, TpaBuilo JIleHna; METOUYECKHE pEKOMEHIalnn o
MHIYKIUA. 3aKOH 3JIEKTPOMAarHUTHON MHAYKITUHN» " qocie W3y4YEHUs TEOPETHYECKOTO | BBIITOJIHEHUIO paboTsl, CIIPaBOYHBIN

MaTtepuaja paccMOTpeTh oOpasel] pelleHus | MaTepual, JMHeHKa, KapaHaall

TUIOBBIX 3azad, BBITIOJTHUTh 3a/1aHUs

HpaKTquCKOﬁ qacTu

[TpakTnueckoe 3ansaTue Ne2 1
Pemenune 3agau no reme «CaMOUMHAYKITUS»

"  H3YYUTH SIBJICHUEC
HAaY4YUTHCA pCHIATDh 3aa4H,

CaMOMHAYKIUH U

" pocie U3Yy4EHUs TEOPETUYECKOTO
MaTepuaja paccMOTpeTb oOpaszel] perieHHs
TUITOBBIX 3ajad, BBITIOJTHUTh 3aJlaHus

TeTpajab i1 TMPaKTUYECKUX paboT, pyuka,
METOAMYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepHall, IMHENKa, KapaHIaml




MPAKTUYECKOM YaCTH

Pa3gen 5. Kojie0aHus M BOJHBI

JlabopaTropHble 3aHATHSA

JlaboparopHoe 3ansthe Ne2l IIpoBepka 3aKOHOB
KoJIeOaHMI MaTeMaTHYECKOr0 MasTHUKA

"  YCTaHOBUTH MaTeMaTHYECKYIO
3aBUCUMOCTh N€PHOJA HUTSHOTO MAasiTHUKA OT
JUIMHBI HUTU MasiTHUKA;

" U3MEpUTh BpeMs 3aJaHHOTO KOJHMYECTBA
KoJIeOaHUH, MEHss JJIUHY HHUTH, PacCuUTaTh U
CPaBHHUTH MapaMeTpbl KoyeOaHUN HpH pa3HOH
JUIMHE MasiTHUKA

AIIEKTPOHHBI CEKYHIOMEp, H3MEepHUTEIbHAas
JIeHTA, UIAPUK C OTBEPCTUEM, HUTb, IITATHUB C
My(}TOI U KOJTBIIOM

Jlaboparopuoe 3ansTHe Ne22 W3yueHHe 3aKOHOB
MPY>KAUHHOTO MasTHUKA

"  3KCIEPUMEHTAILHO YCTaHOBUTh
3aBHCHMOCTh TIEpHOAA KOJICOAHWH MPYKUHHOTO
MasiTHUKa OT JKECTKOCTH TIPYXHHBI W MacChl
rpys3a:

"  M3MEPUTh BpEeMs 3aJaHHOIO KOJHWYECCTBA
KoJie0aHui, U3MEPUTh M PACCUUTATh MapaMeTpPhl
KoJIeOaHMH

MITaTUB ¢ My(TOH U JanKoil, Habop MPyKUH
pa3HOW JKECTKOCTH, HabOp TPY30B pa3HOM
MAacchl, CEKyHJIOMEP

JlaboparopHoe  3ansitue  Ne23  VcrpoiicTBO " W3YYUTh YCTPOWCTBO W MPHUHIUN paboTHI | TpaHchopmaTop J1abOPaTOPHBIH, Jammna
TpaHchopMmaTopa 1 reHepaTopa TpaHchopMmaTopa U reHepaTopa; HaKaJIMBaHUsS, KIIOY 3aMbIKaHUs — TOKa,
* u300pa3uTh TpaHchOpMaTop, T€HEPATOp, | KOMIUIEKT IPOBOJOB COEIMHUTENBHBIX
yKa3aThb  COCTaBHbIE 4YacTH, OTBETUTh Ha
KOHTPOJIbHBIC BOITPOCHI
Jlabopatoproe 3amstue No24  «Ompenenenue "  [poHAOIIOJATh XOJ Jy4ded B crekisiHHOW | CTeKIsiHHAs TIJIaCTUHKA, JIyd CBETa, JIHUCT

IMMoKa3aTeid IMPEJIOMIICHUS CTCKIIa»

IIPU3ME;
" [OCTPOUTh MANAOMMA U IPETOMIEHHBIA

Oymaru, TuHelKa, TpaHCIIOPTUP

Jdy4yd, TO YyrjaM MajeHus W IPeOMIICHUS
caenaTh  pacdy€T  IOKa3aTens  IPEIOMIICHUS
CTeKJIa

JlaboparopHoe 3ansTHEe No25 "  HKCIEPUMEHTAJIBHBIM MyTEM | IUTACTUHBI CTEKJISHHBIE — 2 IIT., JIaMIla C

«Habmonenue nntepdepeHu u qudpaKmm
CBETa»

npoHalI01aTh UHTEPHEPEHIUI0 U AU(paKIuio
cBeTa

"  YCTAaHOBUTh
CTIEKTPOB

BUJ TU(PPaKIIMOHHBIX

HpHMOﬁ HUTBIO HaKaJla, IITAHTCHIHUPKYJIb.

JlaGopatopHnoe 3ansaTue Ne26
«OnpeneneHne JUIMHbI CBETOBOM BOJIHBI €
HOMOIIBIO AU(PPAKITMOHHON PEHIETKH

"  HU3y4YeHHE SIBICHUS TUPPAKINH,
"  ONpEeNeIuTh JJIMHY BOJHBI CBETA

I paKIIMOHHAS PEIIETKA, HCTOYHHUK CBETa,
yCTaHOBKa sl HAOJI0 ICHHS
TUGPAKITMOHHON KapTHHBI




JlabopaTtopnoe 3ansitue No27
«HabnroeHne CrutonIHoro U JIMHEH4aToro

CIICKTPOB»

" HKCIEPUMEHTAIbHBIM yTEM
npoHaOII0aTh  CHEKTPbl  MCIYCKaHUA U
IIOTJIOIICHUS IIPEIIaracMbIX BELIECTB

" YCTaHOBUTb  CXOACTBO H
CIIEKPTOB

pas3in4due

NPOCKI[MOHHBIA  ammapar, CHEKTpaJbHbIC
TPYOKH C BOJOPOJOM, HEOHOM HIIU TEIIUEM,
BBICOKOBOJIBTHBII HUHIYKTOD, Oartapes
AKKyMYJISITOPOB, WITaTUB, COCTUHHUTEIBHBIC
poBoaa (oOmmume Ha ayJIMTOPHIO),
CTeKJIIHHAs IUIaCTHHA CO  CKOIICHHBIMH
rpaHsIMU (BBIIAETCS KAXKIOMY).

IIpakTnyeckune 3aHsaTus

[Ipaktuueckoe 3ansitue Ne22
Mexanunueckue KoueOaHus U UX XapaKTEePUCTUKU

" 3aKpeNUTbh YMEHMS U HABBIKU BBIYUCIICHUS
[1apaMeTpoB K0J1e0aTeabHOro JBUKCHMSI,
XapaKTEPUCTUK MEXaHUYECKUX BOJIH;

" qocie U3Y4YECHHUS TEOPETUYECKOIO
MaTepuala PpaccCMOTpeTb 0O0pas3el] pelieHus
TUIIOBBIX 3ajad, BBITIOJIHUTh 3aaHus
IIPAKTHYECKON YaCTH

TETpaab Uil MPAKTUYECKHX paboT, pydKa,
METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHCHUIO paboThI, CIIPaBOYHBIN
MaTepual, JIMHEWKa, KapaHJalll.

[IpakTuueckoe 3anstue Ne23
Pemienue 3amay Ha BUIBI COMPOTUBICHUN B IIETISX
MEPEMEHHOTO TOKaA.

"  W3YYUTh CBOOOIHBIC AJIEKTPOMArHUTHBIE
KOHe6aHI/I${ B KOHTpr, BUbI COHpOTI/IBJICHI/ISI B
[eNu TMEepEeMEHHOr0 TOKa, WX OTIHYdA U
OCOOCHHOCTH;

" [Iocie W3Y4YCHHUS TEOPETUIECKOTO
MaTepuaiga pacCMOTPeTh O00paszen  penieHUs
THIIOBBIX 3aj7ad4, BBIIIOJHUTh 3aJaHus

IIPAaKTHYECKON YaCTH

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

[IpakTuueckoe 3anstue Ne24
[IepeMeHHBII AIEKTPUYECKUI TOK

"  W3YyYUTh TMapaMmeTpbl TEPEMEHHOrO TOKa
(eficTByIOIIME U aMIUIUTYJHBIE), UX OTIWYMS U
0COOEHHOCTH,

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

HpaKTquCKOﬁ qaCTHu

TeTpaab Ul MPAKTUYECKUX paboT, pydka,
METOIMYECKUE PEKOMEHTallH o
BBIIIOJIHEHUIO paboTHl, CIIPaBOYHBIN
Marepua, JMHEeWKa, KapaH/ aml

[Ipaktrueckoe 3anstue Ne25
Pemienue 3a1a4 Ha ¢popmynsl TpaHchopmaTopa

"  M3y4YUTh MapameTpsl TpaHchopmaropa, ux
3Ha4YeHue, GopMyIbl I BEIYUCICHHUS;

" pocie U3Yy4EHUs TEOPETUYECKOTO
MmaTtepuaja paccMOTpeTh oOpasel] pemeHus
TUITOBBIX 3ajad, BBITIOJTHUTh 3aJlaHus

TeTpaap U1 TMPaKTUYECKUX paboT, pyuka,
METOAMYECKHUE PEKOMEHTalluu 1o
BBIIIOJIHEHUIO paboThl, CIIPaBOYHBIN
MaTepuall, IMHENKa, KapaH1aml




MPAKTUYECKOM YaCTH

[IpakTuueckoe 3anarue Ne 26
Pemenne 3amau mo Teme
KOJICOAHUS ¥ BOJHBI»

((BHCKTpOMaFHI/ITHBIe

"  W3y4UTb CBOOOAHBIE 3JIEKTPOMArHUTHBIE
KosIe0aHUs B KOHTYpE, PacHpOoCTpaHEHUE BOJIH,
BH/IbI BOJIH UX OTJIMYUS;

" qocie U3Y4YCHHUS TEOPETUYECKOIO
MaTepuala PpacCMOTpeTb oOpasell pelleHus
THUIIOBBIX 3ajad, BBITIOJIHUTh 3alaHus
IIPAKTHYECKON YaCTH

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

[IpakTrueckoe 3austue Ne27
Pemenue 3anau no reMe «3aKOHBI F€OMETPUUECKON
OIITUKI»

"  HU3YYMUTH 3aKOHBI OTpaXXCHHUA u
MMPCJIOMJICHUSA CBCTA, HAYUYUTHCA PCIIATH 3ada4du
Ha yTJIbl TaJACHUA U IIPEIIOMIICHUS CBETA,

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

HpaKTquCKOﬁ qaCTu

TeTpajb Ul IHPAKTUYECKUX paboT, pydka,
METOINYECKUE PEKOMEHTalluK 1o
BBITIOJTHEHHUIO paboTHl, CIIPaBOYHBIN
MaTepHuall, JMHENKa, KapaH1anl

[IpakTuueckoe 3ansatue Ne28

" H3YYMTH 3aKOHBI BOJIHOBOI ONITHKHU

TEeTpaab A MPAKTHYECKUX pPabOT, pyduKa,

Pemenune 3amadu 1o Teme «3aKOHBI BOJHOBOU " HAy4YHTbCA peIIaTh 3aJadyd Ha pacdeT | METOAUYECKHE peKoMeHnanuu o
ONTUKH TU(PPaKINOHHON PEIETKH; BBITNIOJTHEHUIO paboTsl, CIPaBOYHBIN
" mocie U3y4eHUs TEOPETUYECKOI0 | MaTepHall, JINHEHKa, KapaHall
MaTepuaga PpacCMOTpeTb 00pas3el] peleHus
THUIIOBBIX 3ajad, BBITIOJIHUTh 3a/1aHus
IIPAaKTHYECKON YaCTH
Pa3znen 7 KBanroBas pusuka
[IpakTuueckoe 3ansarue Ne29 * um3yuuTh  3akoHbl  CromeroBa Ui | TETpaab [JIs IPAKTHUECKUX padoT, pydKa,

Pemenue 3amau mo teme «3akoHbl (GoTodddexra.
VYpaBHeHue DUHIITEITHA»

doroapdexra. Hayuurbes pemare 3amauu Ha
ypaBHEHHE DWHIITEIHA;

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

MIPaKTUYECKON YacTH

METOANYECKHUE PEKOMEHIalluu o
BBIIIOJIHEHUIO paboTsl, CIIPaBOYHBIN
MaTepuall, IMHENKa, KapaHaml

[Ipaktnueckoe 3anarne Ne30 «3amuch SAEPHBIX
peakuuii. CTpoeHuMe aTOMOB M AaTOMHBIX SJIEP.
3aKOH pain0aKTUBHOTO pacrana»

"  33aKpENUTh YMEHMS U HABBIKH BBIUUCICHUS
SHEPTUM CBSI3U S7pa, a TakkKe MPaBUILHOTO
HaIMCaHUsl AEPHON PEaKIUU C UCIOIb30BaHUEM
3aKOHOB COXpaHEHHWs MacCOBOTO W 3apsiIOBOTO
yucen (3CM3Y) u BEIYHMCICHHS SHEPTETUIECKOTO
BBIXOJIa SIAEPHOMN pEaKIINH;

TeTpaab Uil MPAKTUYECKUX paboT, pydka,
METOANYECKUE PEKOMEHTallnH o
BBIIIOJIHEHUIO paboTHI, CIIPaBOYHBIN
Marepua, JMHeWKa, KapaH/aaml




" mocie U3Y4YCHHUS TEOPETUYECKOTO
Marepuajla paccMOTpeTh o0pasel pelIeHUs
THUIIOBBIX 3ajad, BBITIOJIHUTh 3alaHus
IIPAaKTHYECKON YaCTH
[Tpaktueckoe 3anstue Ne31 «Crtpoenue m cocras "  3aKpENUTH YMEHHUS u HaBBIKM | TETPaAb Ul IPAKTUYECKUX paboT, pydka,

Conneunoii cucremsl. ['anaktuku. Pabora ¢ kaproii
3BE3IHOI0 HEDAY

oOHapyKeHUs
KOOpJUHAT
"  W3y4YUTh CTPYKTYPY U cOCTaB BceleHHoi

3BE3], ONpeACIICHUE 150.

METOINYECKUE PEKOMEH1alluK 1o
BBITIOJTHCHHUIO paboTHl, CIIPaBOYHBIN
MaTepuall, JMHENKA, KapaHanl




4 YCJIOBUA PEAJIM3AIINNA YYEBHOM JTUCIATIIIAHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe oDecnieyeHne
Jlns peanu3anuy porpamMMbl y4eOHOH JUCLHMIUIMHBI IPESYCMOTPEHBI CIEAYIOUIME ClelUalIbHbIe

INOMCIICHUA U OCHAILICHUC:

Tun v HauMeHOBaHHUE
CIELHAJLHOT0 MOMEIIeHU T

OcHalleHHe CnenuaJLHOr0 MoMeIeHus

Kabuner EcrecTBeHHOHay4YHBIX
JTUCIUTUIIH

VYuebHast ayAUTOPHs 151 IPOBEACHUS JIEKITUOHHBIX,
71a00paTOPHBIX U TIPAKTHUSCKUX 3aHATHIA; TS TPYIIIOBBIX U
WHJIUBUTYaTbHBIX KOHCYIBTAIUI; U TEKYIIEr0 KOHTPOIIS
U POMEKYTOYHOM aTTECTAIlUH: paboyee MecTo
npernojaBarels, paboune Mecta 00yJaromuxcs, 10CKa.
Kommerorep: AMD Atlon (tm)ll x3435 Processor 2, 90
GHz/RAM/4, 00 Gb/HDD/232 Gb /keyb/ mouuTop19”,
npoekTop EPSON EH-TW650, skpan HacTeHHbIH Lumien
Eco Picture -1 mwrt,;

ITporpaMMHOe obecrieueHue:

MS Windows 7, nuniensus Ne47818300, 6eccpouro;

MS Office 2007, nutiensus 42373644, 6eccpoyHo;

Adobe Reader 9 cBoboaH0 pactpoctpansemoe 10
OeccpouHo;

7 Zip cBoboano pacmpoctpansemoe I10 6eccpouro.

Jlaboparopust ®uzuku

[Momemenue it MpoBeACHUS J1a00PaTOPHBIX PabOT; ISt
TPYMIIOBBIX U HHAWBUAYAILHBIX KOHCYJIBTAINMN; TS
TEKYIEro KOHTPOJISI U IPOMEKYTOUHON aTTECTAIUH:
pabouee MeCTO IpernoaBaTesis, paboyne MecTa
obygatomuxcs, nocka. Hoyroyk, ASER UN3481 15»;
mpoektop Aser X1273 DLP —1 mIt.; skpaH nmepeHoCHOH
nanoaeaeiii APOLLO-T SMT-1103 -1 mr.;

Awmnepmetp nabopaTopHbIi — 25 mT.;

bapomerp — 1 mirt.;

Bonsrmerp — 10 mT.;

Maruutsl U-00pa3Hble U MOJI0OCOBBIC JEMOHCTPAIMOHHBIN —
4 mr.;

MynbsTumerp — 9 mrt.;

[TpuGop 1Jist IEMOHCTpAINN 3aBUCUMOCTH COTIPOTHBIICHHS
MeTasia OT Temreparypsl — 1 mmir.;

[TpuGop 11 U3MEpPEHUs ITTMHBI CBETOBOW BOJHBI C
HabopoM JU(PAKIIMOHHBIX PEIIETOK — 2 IIT.;

[Tpu3ma noBepovHasi MarHuTHas — 1 mT.;

[ratus nadoparopssrii LIJ1-01 — 5 m.;

DNEeKTPOMETPHI — 2 TIT.;

[IporpammHuoOe obecrnieueHue:

MS Windows 7, muriensus Ne47818300, 6eccpouHo;

MS Office 2007 nmunensus 42373644;

Adobe Reader 9 csobomHO pactpocrpansiemoe ITO
OeccpodHo;

7 Zip cBoboHO pacnpocrpansemoe 10 6eccpouHo;

Ilomenienne It BOCIIMTATEILHOU
paboThI

OcHallleHO KOMIBIOTEPHON TEXHUKOM C
BO3MO>KHOCTBIO MOJIKJIFOUEHUS K ceTh HTepHeT u
o0ecreyeHneM JI0CTyIa B AJIEKTPOHHYIO
MH(OPMALIMOHHO - 00pa30BaTENbHYIO CPELY
opraHu3zaiuu: padouee MeCTO IMpenoaBaress,
paboune mecta oOydaronuxcs, 1ocka, Kommsrorep:
nporieccop Intel (R) Core (TM)2 DUO CPU E 4600 2,
4 GHz 2, 39 GHz /2, 00 Gb/465 Gb / keyb/
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Mouutop19”, mpoexkrop EPSON EH-TW650, skpan
Hactendslii Lumien Eco Picture - 1 mit.;
[TporpammMHoOe oOecrieueHue:

MS Windows 7, muniensus Ne47818300, GeccpouHo;
MS Office 2007, nmuuensus 42373644, 6eccpodHo;
Adobe Reader 9 ceo6o1H0 pactpoctpansemoe [10
OeccpovHo;

7 Zip cBobo1HO pacnpoctpansemoe 10 Geccpouno;

KommbroTepHslii K1ace [TomernieHue TSt CAaMOCTOSATENBHOM padoTHI,
OCHAILEHO KOMIIBIOTEPHON TEXHUKOM C BO3MOKHOCTBIO
MOJIKJTFOYCHUS K ceTh MIHTepHeT u o0ecrieueHrneM
JIOCTYTIA B 3JICKTPOHHYIO HHPOPMAITUOHHO -
00pa3oBaTeNbHYIO Cpely OpraHu3aum: padbodee
MECTO TpernoaaBares, padboune Mecta 00yJaromuxcs,
nocka, Kommerorep: nporeccop Intel(R) Core(TM)2
DUO CPU E 7500@ 2, 93 GHz /RAM 4, 00 Gb/HDD
232 Gb/ keyb/ monutop Monurop liyama ProLite 197,
npoextop EPSON EB -965 - 1 mrt.; 5xpan Ha TpeHore
- 1 .

IIepcoHaIbHBIE KOMITBIOTEPBI:

Intel Celeron E3300, LGA 775, OEM/2.5 GHz/RAM
2GB/ monuTop Acer 19» — 11 mr.

[TporpammMHoe oOecrieueHue:

MS Windows 7, munien3ust Ne47818300, 6eccpodHO;
MS Office 2007, muniensus 42373644, 6eccpodHoO;
Adobe Reader 9 cBo60o1HO pacnpoctpansemoe [10
6eccpouHo;

7 Zip cBo601HO pacnpocTpansemoe [10 GeccpouHo;

4.2 YyeOHO-MeTOAMYeCcKOe M HHPOPMALMOHHOE 00ecriedeHHe peaJTn3alui NPorpaMmmMbl

OcHOBHBIC HCTOYHHMKH:

1. Misxkumes, I'. SI. ®usuka. 10 knacc. ba3oBeiii u yriyOn€HHbIA ypoBHM : yueOHuk / I'. Sl
Msxkumes, b. b. byxosues, H. H. Cotckuii ; nox pea. H. A. IlapdentseBoit. - 6-¢ u3z., nepepaboraHHOe
1 nonoiaHeHHoe - Mocksa : M3natenbcrBo "llpocBemenune”, 2022. - 432 ¢. - ISBN 978-5-09-099514-6. -
Texct : HEOCpeACTBEHHBIH

2. Mskumes, I'. S1. ®msuka. 11 xnacc. ba3oBelit u yrimyon€unsiii ypoBHu : yuebnuk / I'. Sl
Msxkumes, b. b. byxosues, B. M. Yapyrun ; mox. pea. H. A. IlapdentbeBoil. - 7-e wusm.,
nepe3ansaTueHHoe - Mockga : U3narensctBo "lIlpocsemenne”, 2022. - 436 c. - ISBN 978-5-09-099513-9.
- TekcT: HEenocpeACTBEHHBIN

IlOlIOJIHI/ITe.]'ILHLIe HCTOYHUKHU:

1. Hemumauenko, B. Y. ®usuka : yueonuk / B.U. Iemunuenko, U.B. Jlemumuenko. — 6-e usm., nepepad.
u non. — Mocksa : UHOPA-M, 2022. — 581 c. + Jlon. mMatepuansl [DaeKTpoHHEIN pecypc]. — (Bvicmiee
obpazoBanue: bakanaspuat). - ISBN  978-5-16-010079-1. - Tekcr : oaxekrtponHsid. - URL:
https://znanium.com/catalog/product/1858485 (nara obpaimenus: 23.05.2022). — Pesxum JocTyna: mo monrcke.

2. Kysuenos, C. U. ®usuka. OCHOBBI 3JIEKTPOJAUHAMHUKH. DJIEKTPOMArHUTHbIC KOJICOAHUS U BOJIHBI :
yuebHoe mocooue / C. . Ky3nenoB. — 4-¢ u3z., ucnp. u gon. — Mocksa : By3osckuii yueoHuk : UHOPA-M,
2022. - 231 ¢ - ISBN  978-5-9558-0332-6. - Tekcr : osmekrtponneii. -  URL:

https://znanium.com/catalog/product/1850635 (mara obpamenwus: 23.05.2022). — Peskum JOCTyIA: IO MOIIIHCKE.

3.  Tapaco, O. M. ®usuka : yde6HOe mocobue / O. M. TapacoB. — Mocksa : POPYM :
NH®PA-M, 2019. — 432 c. — (IIpodeccuonanpHoe oopazoanue). - ISBN 978-5-91134-777-2. - Tekcr:
anekTponHsbIi. - URL: https://znanium.com/catalog/product/1012153

63


https://znanium.com/catalog/product/1858485
https://znanium.com/catalog/product/1850635
https://znanium.com/catalog/product/1012153

4. PomwonoB B.H. ®wusmka: ydeOHOe 1mocoOuMe I CPEAHEro IPOQPECCHOHAIBHOIO
obpazoBanus / B. H. PoqnonoB. — 2-e¢ u3a., ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2023. —
265 c. — (IIpoeccuonanbnoe obpazopanue). — ISBN 978-5-534-07177-1. — Tekcr : 35eKTpOHHBIH //
OopasoBarenbHas miardpopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512604 (mata obparieHus:
29.01.2024).

5.  Ilunckwmii, A. A. ®usuka : yueOHuk / A.A. ITunckuii, I'.}O. I'pakoBckuii ; moa oOII. pex.
10.1. uka, H.C. IlypsrmeBoii. — 4-e u3g., ucnp. — Mockpa : DOPYM : UHOPA-M, 2022. — 560 c.
— (Cpennee nmpodeccuonanbaoe obpazoBanue). - ISBN 978-5-00091-739-8. - TekcT: 3MeKTpOHHBIN. -
URL.: https://znanium.com/catalog/product/1712397

IIporpammuoe obecnieuenne u UuTepHer-pecypcebi:
Windows 7 K-79-21 ot «22» Hos1i0pst 2021r (downgrade Windows7) 6eccpouno; Calculate Linux
Desktop cBo6oaHO0 pactipoctpansemoe (https://www.calculate-linux.org/ru/), cpok aeiicTBus: 6eccpoUHoO,
MS Office Nel135 ot 17.09.2007, cpoxk aeiictBusi: 6eccpouno; 7 Zip cBoboaHO pactpocTpansemoe [10
0eCcCpovHO

HNuTepHeT-pecypcesl:

1. TocynapcTBeHHast oOpa3oBarenbHas maTdopma «Poccuiickast JIEKTpOHHAS IIKOJIA» | OQHUIIMATBHBIN
cait. — URL : https://resh.edu.ru/ (nara oopamenus 29.01.2024). — TekcT : 2IEKTPOHHBIN.

2. OtkpsiThiii komutemk. @usuka : cair. - URL : http://www.physics.ru (nara oopamenus 29.01.2024). —
TekcT : ANEeKTPOHHBIN.

3. ®usuka g Beex. 3amaum o ¢usuke ¢ pemenusmu : cait. — URL : http://fizzzika.narod.ru (nara
obpammenus 29.01.2024). — Tekct : 2IEKTPOHHBIN.

4. KBaHT: Hay4HO-TIOMYJIIPHBIN QHU3HKO-MaTeMaTHUecKui sxypHan : caiit. — URL : http://kvant.mccme.ru
(narta obpamenus 29.01.2024). — Tekcr : 3JIeKTPOHHBI.

5. Monekynsapnas ¢usuka : caiit. — URL @ http://marklv.narod.ru/mkt/ (zata obpamenus 29.01.2024). —
TekcT : ANeKTPOHHBIN.

6. ®usuka Bokpyr Hac : caifT. - URL : http://physics03.narod.ru (nara oopamenus 29.01.2024). — Teker :
3JIEKTPOHHBIMU.

7. ®uzuKa.py: CalT Ul ydaluxcs U npenogasaTeneid ¢pusuky : cait. - URL : http://www.fizika.ru (zata
obparmenust 29.01.2024). — TekcT : 2IEKTPOHHBIH.

8. SAnmepnas ¢wusuka B MuTepHere : caiit. - URL : http://nuclphys.sinp.msu.ru(zata oOparmieHus
29.01.2024). — TekcT : AJIEKTPOHHBIH.

5 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHUS YUYEBHOM JUCIHUTILIMHBI

KOHTpOJ'IB N OLCHKaA PE3YyJIbTAaTOB OCBOCHHUA AWCHUILIMHBI OCYIICCTBIISACTCA IMPCIIOJaBaTCIEM B
MMpOHECCC TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTaluu.

5.1 Tekyumuii KOHTPOJIb

Ne | KonTponupyemsl KoHnTtponmpyemslie HanmenoBanue
€ paszensl pesynbraTsl (OK u 11K, OLIEHOYHOI'0 Kpurepun
(TeMbl) yueOHOM [1P, JIP, MP) cpencTsa OILICHKH
JMCLUTUIMHBI
1 Pa3zpen 1. OK 01 Tecm Oyerra mecmuposanusi
dusuka u 1POBOOUMCSL IO UIMO20BOMY
MeTObI [1P61, Ipyl, Ilpy13, RpOYEHIMY Pe3)TIbMAMUEHOCTIL

HAY4YHOTI'0 JIP 25 (MpasLbHbIX 0Meenos)

MO3HAHUSA 90+ 100% - 5 - omnyro
80+ 89% - 4 - xopowio

70+79%-3-

VOORNEME8OPUMETLHO
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menee 70%-2 -
HEYOORNEMBOPUMETLHO

Pa3zgen 2
MexaHuka
Tema 2.1
KunemaTuka

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

[1P61, T11P62, ITP63,
[1P64, I1P65, I1P69,
[1Pyl, ITPy2, I1py3,
[Ipy4, T1PyS, 1Pyl 1,
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Juxmanmot

Tpaxkmuueckoe
3arHsamue
(npaxkmuueckoe

3a0aHue)

Jlabopamopnas
paboma

OuyeHra «OmmaHOY: PAGUTLHO
BbINOTHEHDL 6CE 3A0AHUS 8
COOMBEMCMBULL C
MpedoBanUsMY, NPABUTHHO
BbINOTIHEHbL OONOTHUMETIbHbIE
3A0aHUSA, CBOEBPEMEHHO
npe0oCmagieH Omyent o
BbINOTHEHUU PAOONTDL.
OyeHra «xopouoy: NPasUIbHO
BbINOTHEHDL 6CE 3A0AHUA 8
OCHOBHOU 4acmu,
OONOTHUMETIbHBLE 3A0AHUSL
BbINOTHEHDL HE 8 NOTHOM 00beMe,
Npe0oCmagiieH Omyen O
BbINONHEHUU PAOONTBL, OO 8
CIIydae HeC80e8PEMEHHO20
NPe0oCmAagIeHLs: OMUena Wit ¢
HAUYUEM HECYUYECBEHHbIX
OUIUOOK 8 BLINOTHEHUU
JIAOOPAMOPHBIX 3A0AHUSIX.
Oyenra «yOORIEMBOPUMETLHON.
8bINONHEHbL He 6ce, Ho Donee S0%
3A0AHULL IADOPAMOPHOUL
pabonvl, OONOTHUMETbHbLE
3A0aHUSL HE BbINOTHEHD,
HECB0eBPEMEHHO NPeOOCAaBIeH
omyen 0 6bINOTHEHUU PADOMbL.
Oyenra
«HEYOORIEMBOPUMETIDHON:
svinonteno meree 50%
JIAOOPAMOPHOUL pabonvl, He
BbINOTHEHbI OONOTHUMETbHbIE
3a0aHs, OMYen O GbINOTHEHUU
pabompvl He npedoCcmagiieH

Tema 2.2
JIlnnamuka

OK 01,
OK 02, OK 03, OK 06

I1P61, I1P62, ITP63,
[1P64, TIPGS, TTP69,
[1Pyl, ITPy2, I1py3,
ITpy4, I1PyS, I1Pyl11,
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Juxkmarmot

Lpaxkmuueckoe
3amsmue
(npaxmumeckoe
3a0aHUe)

OyeHra «OmmaHOY: PAGUTLHO
BbINOTHEHDL 6CE 3A0AHUS 8
COOMBEMCMBUL C
MpedOBanUsAMY, NPABUTHHO
BbINOTHEHbL OONOTHUMETbHbIE
3A0GHUSA, CBOEBPEMEHHO
NPe0oCmagieH OM4en O
BbINOTHEHUU PADOMbI.
Oyenka «xopouioy: npasuwibHO
BbINOTHEHDL 6CE 3A0AHUS 8
OCHOBHOUL Yacmu,
OONOTHUMEbHBIE 3A0AHUA
BbINOTIHEHbL He 8 NOTHOM 00beMe,
Npe0oCmagieH Omyent o
BbINOTHEHUU PAOONTLL, TUOO 8
CIIyHae HECB0eBPEMEHHO20
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NPeOOCmARTIeHLs: OMYena Wit ¢
HAUYUEM HECYLYECNBEHHbIX
OUIUOOK 8 BLINOTHEHUU
JIAOOPAMOPHBIX 3A0AHLSIX.
OyeHra «yOORTIEMBOPUMETLHON.
8bINOTHEHbL He 8ce, HO bonee 50%
3A0AHULLIADOPAMOPHOUL
Pabombl, OONOTHUMETbHBLE
300aHUA HE GbINOHEHDI,
HEeCB0e8PEMEHHO NPedoCmasieH
OnYen 0 8bINOTHEHUU PADOMbL.
Oyenra
«HEYOORNEMBOPUMETILHON.
ebinonHeHo meree 50%
JIADOPAMOPHOLL pabomvl, He
BbINOTHEHbI OONOTHUMETbHbIE
3a0aHUs, OMYen O GbINOTHEHUU
pabomvl He npedoCmaaneH

Tema 2.3
3aKkoHBI
COXpaHeHHs B
MeXaHHKe

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

I1P61, T1P62, ITP63,
[1P64, T1IP6S, TTP6S,
I1P69, I1Py1, ITPy2,
[Tpy3, [Ipy4, IIPyS,
[1Py11, JIP25, MP4,
MP6, MP 10, MP9,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

[uxkmanmpl

Tpaxmuueckoe
3aHsAmue
(npaxkmuteckoe
3a0aHue)

Jlabopamopnas
paboma

OuyerKa «OmmHaHO». NPABWILHO
BbINOTHEHDL 6CE 3A0AHUS 8
COOMBEMCMBULL C
MPeOOBAHUAMU, NPABUWILHO
BbINOTHEHbL OONOTHUMETLHbIE
3A0aHUSA, CBOEEPEMEHHO
npedoCmagieH Omyent o
BbINONHEHUU PADOMbI.
OyeHra «<xopouoy: nPasUIbHO
BbINOTHEHDL 6CE 3A0AHUS 8
OCHOBHOU Yacmu,
OONOTHUMETbHBIE 3A0aHUS
BbINOTHEHDL HE 8 NOTHOM 00beMe,
Npe0oCmagieH Omyent O
BbINOTHEHUI PAOONTLL, TUOO 8
CIIydae HeC80e8PEMEHHOR0
NPe0oCmAaIeHIUs: OMHena Wit ¢
HAUYUEM HECYWECBEHHBIX
OUILOOK 8 BLINOTHEHUU
JIGOOPAMOPHBIX 3A0AHLIX.
OyeHra «YOORTEMBOPUMETLHON.
8bINOTHEHbL He 8ce, HO bonee 50%
3A0AHULLIADOPAMOPHOUL
pabombl, OONOTHUMETbHBIE
3A0aHUSA He BbINOTTHEHDL,
HEeC80e8pEMEHHO NPedoCmasieH
onyen 0 8bINOTHEHUU PAOOMbL.
Oyenra
«HEYOORNEMBOPUMETILHON.
soinoero meree S0%
JIAOOPAMOPHOLL pabomvl, He
BbINOTHEHbL OONOTHUMETHbIE
3a0aHUSA, OMYen O GbINOTHEHUU
pabonivl He npedocmasieH
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Tema 2.4 OK 01, Tecm Oyerxa mecmupoeaHus
Craruka n OK 02, OK 03, OK 06, NPOBOOUMCSL NO UMO2OBOMY
THAPOCTAaTHKA OK 07 NpOYeHnty pe3)iManueHOCHIU
I1P61, I1PG2, ITPO3, (MpaswibHbIX OmMeemos)

[1P64, T1PG5, ITPG9,

[TPy1, ITPy2, Ilpy3,
[Ipy4, I1PyS, T11Pyl11,
JIP25, MP4, MP6,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

90+ 100%- 5 - ommuro
80+ 89% - 4 - xopowo
70+79%-3-
VOORNEMEOPUMETLHO
menee 70%-2 -
HEYOORNEMBOPUMETLHO
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Pa3zpen 3
MouJiexkyasipaas
¢puszuka u
TEPMOAUHAMUK
a
Tema 3.1
OcHoOBBI
MOJIEKYJISIPHO-
KHHEeTHYeCKOoii
TeoOpUuM

OK 01,

OK 02, OK 03, OK 06

[1P61, I1P62, ITPG3,
[1P64,

I1P65, ITPG6, I1PG9,

[TPyl, I1Py2, I1py3,

IIpy4, [1PyS, I1Pyl11,

I1Pyl13, JIP25, MP4,
MP6, MP13, MP17,

MP18, MP19, MP20,

JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Tecm
KormponvHas paboma
Tpakmuueckoe
3aHsamue
(npaxkmuueckoe

3a0aHue)

Jlabopamopnas
paboma

Juxmanmot

Oyerra mecmuposanust
NPOBOOUMCSL NO UMO2OBOMY
NpOYeHnty pe3)ibmamueHOCIU
(MpaswibHbIX OmMeemos)
90+ 100%- 5 - ommuro
80+ 89% - 4 - xopowo
70+79%-3-
VOORNEMEOPUMETLHO
menee 70%-2 -
HEYOORNEMBOPUMETLHO
OuyerKa «OmmHaHO». NPABWILHO
BbINOTHEHDL 6CE 3A0AHUS 8
coomeemcmesiiL ¢
MpedoBaHUsAMY, NPABUTHHO
BbINOTTHEHbL OONOTHUMETIHbIE
3a0aHUSL, CBOEBDEMEHHO
NpedoCmagieH ONmyent o
BbINONHEHUU PADOMbI.
Ouyerra «xopouoy. NpasuwIsHO
BbINOTIHEHbL 6Ce 3A0AHUA 8
OCHOBHOU Yacmu,
OONONHUMETbHBIE 3A0AHUSL
BbINOTHEHbL He 8 NOHOM 00beMe,
NpedoCmagieH Omyent o
BbINONIHEHUL PAOONBL, OO 8
CIyMae HeC80e8PEMEHHO20
NPeOOCMAGNIEHUS] OMHYema Wil ¢
HATIUMUEM HEC)UECNBEHHbIX
OUUOOK 8 BLINOTIHEHUL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenka «y00RNIemBOPUMETLHOY:
BbINONHENDL He 8ce, HO bonee 50%
3A0AHULLIADOPAMOPHOUL
Pabombl, OONOTHUMETbHBIE
3a0aHUsL He GbINOTHEHDI,
HeCe0e8PeMEeHHO NPedoCmAasie
omuem 0 86INOTHEHUI PAOOMbL.
Ouerxa
«HEYOORNEMBOPUMETLHON.
evinoHeHo meree 50%
JIAOOPAMOPHOLL pabomvl, He
BbINOTHEHbL OONOTHUMETbHbIE
3a0aHUs, onMyen 0 GoINOTHEHULL
pabombl He PedoCAagTIeH.

Tema 3.2
OcHOBBI
TEPMOIUHAMMK
. TenyoBble
MAIIIMHBI.

OK 01,

OK 02, OK 03, OK 06

I1P61, I1P62, ITP63,
I1P64,

I1P65, TIPG6, I1PGY,

[1Pyl, ITPy2, I1py3,

ITpy4, ITIPyS, I1Pyl11,

I1Py13, JIP25, MP4,

Juxmarmot
Tecm
Tpaxkmuueckoe

3anamue
(npaxkmuueckoe

3a0aHue)

Oyerra mecmuposanust
1POBOOUMCSL O UMO20BOMY
NPOYEHNTY Pe3)IbIANUEHOCIIL
(MpasLbHbIX 0Meenos)
90+ 100% - 5 - omnyro
80+ 89% - 4 - xopowio
70+79%-3-
VOORNEMEOPUMETLHO

68



MP6, MP13, MP17,

MP18, MP19, MP20,

JIP32, MP21, MP23,

MP46, JIP14, JIP13,
JIP12

menee 70%-2 -
HEYOORNEMBOPUMETLHO
OuyerKa «OmmHaHO». NPABUWILHO
BbINOTHEHDL 6CE 3A0AHUA 8
coomeemcmesiiL ¢
MpedoBanUsAMY, NPABUTHHO
BbINOTHEHbL OONOTHUMETILHbIE
3A0aHUSA, CBOEBPEMEHHO
Npe0oCmagieH Omyent o
BbINOTHEHUU PAOONTDL.
OuyeHKa «xopouoy. NpaswibHO
BbINOTHEHDL 6CE 3A0AHUS 8
OCHOBHOU 4acmu,
OONOTHUMETTbHBLE 3A0AHUSL
BbINOIHEHbL He 6 NOHOM 00beMe,
1pe0oCmagiieH Omyent O
BbINONHEHULU PAOONTHL, JIUOO 8
CIyMaAe HEeCB0E8PEMEHHO2O0
NPeOOCMAGTIEHUS] OMHYema Wil ¢
HATIUMUEM HECYUECNBEHHbIX
OUILOOK 8 BLINOTHEHUU
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00RNIemBOPUMETLHOY:
BbINONHENDL He 8ce, HO bonee 50%
3A0aHULL IADOPAMOPHOUL
pabonivl, OONOTHUMETbHbLE
3a0aHUsL He BbINOTHEHDI,
HEeC80e8PeMEHHO NPedoCmAasie
omuem 0 86INOTHEHUI PAOONbL.
Ouerxa
«HEYOORTEMBOPUMETLHON.
svinontero meree 50%
JIAOOPAMOPHOLL padomvl, He
BbINOTTHEHbL OONOTHUMETIHbIE
3a0aHUs, ON4en 0 GoINOTHEHULL

Tema 3.3
ArperatHble
COCTOSHUA
BelecTBa.
da3oBble
nepexoasl

OK 01,

OK 02, OK 03, OK 06
[1P61, T1P62, ITP63,
[1P64,

I1P6S, ITPG6, TIPGY,
[1Pyl, ITPy2, I1py3,
ITpy4, I1PyS, I1Pyl11,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIP32, MP21, MP23,
MP46, JIP14, JIP13,
JIP12

Lpaxmuueckoe
saHsAmue
(npaxmumeckoe
3a0aHUe)

Jlabopamopras
paboma

Jluxmarmor

OyeHra «OmmaHOY: PAGUTLHO
BbINOTHEHDL 6CE 3A0AHUS 8
COOMBEMCMBUL C
MpedOBaHUSAMY, NPABUTHHO
BbINOTHEHbL OONOTHUMETbHbIE
3A0AHUS, CBOEBPEMEHHO
NPeooCmagieH OM4en O
BbINOTHEHUU PADOMbI.
Oyenka «xopouioy: npasuwibHO
BbINOTHEHDL 6CE 3A0AHUS 8

OCHOBHOUL Yacmu,
OONOTHUMEbHBIE 3A0AHUA
BbINOTIHEHbL HE 8 NOTHOM 00beme,
Npe0oCmagieH Omyent o
BbINOTHEHUU PAOONTLL, TUOO 8

yHae HeC60e6PEMERHOCO
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NPeOOCmARTIeHLs: OMYena Wit ¢
HAUYUEM HECYLYECNBEHHbIX
OUIUOOK 8 BLINOTHEHUU
JIAOOPAMOPHBIX 3A0AHLSIX.
OyeHra «yOORTIEMBOPUMETLHON.
8bInoHeHbL He 6ce, Ho bonee S50%
3A0AHULLIADOPAMOPHOUL
Pabombl, OONOTHUMETbHBLE
300aHUA HE GbINOHEHDI,
HEeCB0e8PEMEHHO NPedoCmasieH
OnYen 0 8bINOTHEHUU PADOMbL.
Oyenra
«HEYOORNEMBOPUMETILHON.
ebinonHeHo meree 50%
JIADOPAMOPHOLL pabomvl, He
BbINOTHEHbI OONOTHUMETbHbIE
3a0aHUs, OMUen O GbINOTHEHUU

pabomvl He NPe0OCMARTIEH.
Pasznea 4 OK 01, Tecm Oyenxa mecmuposaHust
QaexTpoaunam | OK 02, OK 03, OK 06, NPOBOOUMCSL O UMO2OBOMY
HKa OK 07 Lpaxkmuueckoe NpOYeHnty pe3) iManueHOCHIU
Tema 4.1 I1P61, I1P62, ITPG3, 3aHAmUe (npasuibhbix omeenos)
DJIeKTPOCTATHKA [1P64, (npaxmumeckoe 90+ 100%- 5 - ommyro
I1P65, I1PG6, IIPGS, 3a0anue) 80+ 89% - 4 - xopowio

I1P69, ITPyl, ITPy2,
[Ipy3, [Ipy4, IIPyS,
[1Py10, ITPyl1, I1Py13,
JIP25, MP4, MP6,
MP13, MP17, MP18,
MP19, MP20, JIPS,
JIP6, JIP32, MP21,
MP23, MP44, MP38,
MP39, MP46, JIP14,
JIP13, JIP12, JIP28,
JIP31

70+79%-3-
VOORNEMEOPUMETLHO
menee 70%-2—
HEYOORNIEMBOPUMETLHO
OyeHra «OmmaHOY: PAGUTLHO
BbINOTHEHDL 6CE 3A0AHUS 8
COOMBEMCMBULL C
MPeOOBAHUSAMU, NPABUWILHO
BbINOTHEHbL OONOTHUMETLHBIE
3A0GHUS, CBOEBPEMEHHO
NPeooCmagieH OM4en O
BbINOTHEHUU PAOOMBL.
OyeHra «xopouoy: nPasuIbHO
BbINOTHEHDL 6CE 3A0AHUS 8
OCHOBHOU Yacmu,
OONOTHUMETbHBLE 3A0AHUSL
BbINOTHEHDL HE 8 NOTHOM 00beMe,
NPeooCmagieH OMH4en O
BbINONHEHULU PAOONTBL, OO 8
CIIydae HeC80egPEMEHHO20
Npe0OCmAagTIeHLs: OMHena Witk ¢
HAUYUEM HECYUYECTNBEHHBIX
OUILOOK 8 BLINOTHEHUU
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenra «yOORTEMBOPUMETLHON.
8bINOTHEHbL He 8ce, Ho bonee 50%
3A0AHULL IADOPAMOPHOUL
Pabombl, OONOTHUMETbHBIE
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300aHUS He SbINOTHEHDI,
HEeCB0e8PEMEHHO NPe0OCMARIEH
omuem o 8bINONHEeHUU PAOONTbL.
Oyenra
«HEYOORNEMBOPUMETILHON.
ebinonHeHo meree 50%
JIADOPAMOPHOLL pabomvl, He
BbINOTHEHbL OONOTHUMETIHbIE
3A0aHUSE, ONMYen O GbINOTHEHULL
Pabombvl He NpedoCcagieH

10 Tema 4.2 OK 01, Lpaxkmuueckoe OyerKa «OmmaHO». NPAGUILHO
ITocTOSIHHBII OK 02, OK 03, OK 06, 3aHaAmue BbINOIHEHBL 6CE 3A0AHUS 8
IeKTPUYECKH OK 07 (npaxmumeckoe COOMBEMCMBUIL C
il TOK. 3a0anue) MPeOOBAHUAMU, NPABUWILHO
[1P61, ITP62, TIPG3, BbINOTHEHbL OONOTHUMETLHbIE
11P64, Jlabopamoprnas 3A0aHUS, CBOEBDEMEHHO
ITP65, 11P06, TIP6S, paboma NpedoCmagieH ONmyent o
I1P69, I1Pyl, 11Py2, GbINOTHEHUL PAOONTBIL.
Ilpy3, Ilpy4, ITPy5, Jurxmarmot OyeHKa «xopouoy. RPAGUTLHO
[1Py10, TIPyl1, BbINOTIHEHbL BCE 3A0AHUA 6
[1Py13, JIP25, MP4, OCHOBHOTL acHu,
MP6, MP13, MP17, OOnOTHUMENbHbLE 3A0AHUA
MP18, MP19, MP20, BbINOTHEHDL HE 8 NOTHOM 00beMe,
JIPS, JIP6, JIP32, npedocmaaner omuen o
MP21, MP23, MP44, BbINOTIHEHUI PAOONTLL, TUOO 8
MP38, MP39, MP46, CIIydae HeC80e8PEMEHHOR0
JIP14, JIP13, JIP12, NPe0oCmAagIeHLs: OMHena Wit ¢
JIP28, JIP31 HAUYUEM HECYUYECBEHHbIX
OUIUOOK 8 BLINOTHEHUU
JIAOOPAMOPHBIX 3A0AHUSIX.
OyeHra «yOORIEMBOPUMETLHON.
8bINoHeHbl He 6ce, Ho bonee 50%
3a0aHUL IAOOPAMOPHOLL
pabonvl, OONOTHUMETbHbLE
3A0aHUSL HE BLINOTHEHD,
HECB0eBPEMEHHO NPeOOCAaBIeH
omyen o 8bINONHEHUU PAODOMbL.
Oyenxa
«HEYOORIEMBOPUMETTLHON:
vinontero meree 50%
JIAOOPAMOPHOUL PAdOvl, He
BbINOTHEHbL OONOTHUMETbHbIE
3a0aHUs, OMHem O GbINOTHEHUL
pabonvl He NPeOOCMARTIEH.
Tema 4.3 OK 01, Tecm Oyenrka mecmupoeaHus
11 | Daexrpuuecknii | OK 02, OK 03, OK 06, HPOBOOUMCSL O UMO2OBOMY
TOK B OK 07 Jlabopamopnas NpoYeHmy pe3)ibmamueHOCHIU
Pa3IHYHBIX paboma (MpaswivbHbIX OMeemos)
cpenax I1P61, I1PG2, ITP63, 90~ 100% -5 - ommuno

I1P64,

I1P6S, ITP66, TIPGS,

80+ 89% - 4 - xopouwio
70+79%-3-
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I1P69, I1Py1, ITPy2,
ITpy3, IIpy4, IIPyS,
[TPy10, IIPyl1,
[1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

VOORNEMBOPUMETHHO
Mmenee 70%-2—
HEYOORNEMBOPUMETLHO

OuyeHKa «OmmHaHO». NPABUWILHO
BbINOTHEHDL 6CE 3A0AHUS 8
coomeemcmesuiL ¢
MpedoBanUsAMY, NPABUTHHO
BbINOTIHEHbL OONOTHUMETIbHbIE
3aA0aHUSA, CBOEEPEMEHHO
Npe0oCmagieH Omyent o
BbINOTHEHULU PAOONTDL.
OuyeHKa «xopouoy. NpasWibHO
BbINOTHEHDL 6CE 3A0AHUS 8
OCHOBHOU 4acmu,
OONnOTHUMENbHBLE 3A0AHUA
BbINOIHEHbL He 6 NOHOM 00beMe,
npe0oCmagiieH Omyen O
BbINONIHEHUL PAOONBL, OO 8
CIyMae HeC80e8PEMEHHO20
NPeOOCMAGTIEHUS] OMHYEema Wil ¢
HATIUMUEM HEC)UECNBEHHbIX
OUILOOK 8 BLINOTHEHUU
JIADOPAMOPHBIX 3A0AHUSIX.
Oyenka «y00RNIemMBOPUMETLHOY:
BbINONHENDL He 8ce, HO bonee 50%
3A0AHULLIADOPAMOPHOUL
pabombl, OONOTHUMETbHBIE
3a0aHUs He GbINOTHEHDI,
HeC80e8PEeMEHHO NPedoCmasie
omuem 0 86INOTHEHUI PAOONbL.
Ouerxa
«HEYOORNIEMBOPUMETLHON.
svinontero meree 50%
JIAOOPamopHoLi pabomvl, He
BbINOTTHEHbL OONOTHUMETIHbIE
3a0aHus, omyem o GoINOTHEHUU
pabombl He PedoCagTIeH.

12

Tema 4.4
MarauTtHoe
moJie

OK 01,

OK 02, OK 03, OK 06,

OK 07

[1P61, T1P62, ITP63,

[1P64,

I1P6S, ITP66, TIPGS,
[1P69, I1Py1, I1Py2,
ITpy3, IIpy4, IIPyS,

[1Py10, I1Pyl1,
[1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,

Tecm

Tpaxkmuueckoe
3arHsamue
(npaxkmuueckoe

3a0aHuUe)

Oyerra «OmmaHO». NPABUILHO
BbINOTHEHbL 6CE 3A0AHUS 8
COOMBEMCMBUIL C
MPedOBAHUSMU, NPAGUTLHO
BbINOTHEHbL OONOTHUMETIHBIC
3A0aHUS, CBOCBDEMEHHO
npe0oCmagieH Omyent o
BbINOTHEHUU PAOONTDL.
OuyeHKa «xopowoy. NPaswibHO
BbINOTHEHbL 6CE 3A0AHUS 8
OCHOBHOU Yacmu,
OONONHUMETbHBIE 3A0AHUSL
BbINOTHEHbL HE 8 NOTHOM 00beMe,

npedocmaefzeH om4em o
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MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

BbINONHEHULU PAOONIBL, OO 8
CIIydae HeC80egPEMEHHO20
Npe0OCmAageH sl ONYema Wit ¢
HAUYUEM HECYUYECBEHHbIX
OUIUOOK 8 BLINOTHEHUU
JIAOOPAMOPHBIX 3A0AHLSIX.
OyeHra «yOORTIEMBOPUMETLHON.
8bINOTIHEHbL He 8ce, HO bonee 50%
3A0AHULLIADOPAMOPHOUL
Pabombl, OONOTHUMETbHBLE
300aHUAL HE GbINOHEHDI,
HEeCB0e8PEMEHHO NPedoCmasieH
OnYen 0 8bINOTHEHUU PADOMbL.
Oyenra
«HEYOORNEMBOPUMETEHON.
svinonteno meree 50%
JIADOPAMOPHOLL pabomvl, He
BbINOTHEHbL OONOTHUMETbHbIE
3a0aHUs, OMHen 0 8bINOTHEHUU
pabonvl He NPeOOCMARTIEH.

13

Tema 4.5

JIEKTPOMATrHUT
Hasl HHAYKIHUS

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

I1P65, ITPG6, I1POGS,
I1P69, I1Pyl1, I1Py2,
[Ipy3, IIpy4, I1PyS,
[1Py10, I1Pyl1,
[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
3aHsAmue
(npaxkmuteckoe
3a0aHue)

OuyeHKa «OmmaHO». NPABWILHO
BbINOTHEHDL 6CE 3A0AHUS 8
COOMBEMCMBULL C
MPeOOBAHUAMU, NPABUWILHO
BbINOTHEHbL OONOTHUMETLHbIE
3A0aHUSA, CBOEEPEMEHHO
NPeooCmagieH OM4en O
BbINONHEHUU PADOMbI.
OyeHra «<xopouoy: nPasUIbHO
BbINOTHEHDL 6CE 3A0AHUS 8
OCHOBHOU Yacmu,
OONOTHUMETbHBIE 3A0aHUS
BbINOTHEHDL HE 8 NOTHOM 00beMe,
Npe0oCmagieH Omyent O
BbINOTHEHUI PAOONTLL, TUOO 8
CIyHae HeCB0eEPEMEHHOLO
Npe0oCmAagIeHIs: OMHema Wit ¢
HAUYUEM HECYUYECBEHHBIX
OUILOOK 8 BLINOTHEHUU
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenra «YOORTEMBOPUMETLHON.
8bINOTHEHbL He 8ce, HO bonee 50%
3A0AHULL IADOPAMOPHOUL
Pabombl, OONOTHUMETbHbIE
3A0aHUSA He BbINOTTHEHDL,
HEeC80e8pEMEHHO NPeooCmasieH
onyen 0 8bINOTHEHUU PADOMbL.
Oyenra
«HEYOORNEMBOPUMETILHON.
sbinontHeHo meree 50%
JIADOPAMOPHOLL pabomvl, He
BbINOTHEHbL OONOTHUMETbHbIE
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3a0aHUst, OMUen 0 GbINOTHEHUU
pabombl He PedoCARTIeH.

14

Pa3zpen 5
Kojeboanus u
BOJIHBI
Tema 5.1
MexaHuuyecKue
Ko0JIeOaHus 1
BOJIHBI

MP8,MP9,MP10,MP21,
MP17, MP13
JIP 26,JIP 14,JIP 23,
JIP 13
I1P61; ITPG2; ITP63;
[TPGY;11Py1; TTPy2;
[1Py3; I1PyS; 11Py12;
MP8 MP9,MP10,MP21,
MP17, MP13
JIP 26,JIP 14,JIP 23,
JIP 13
I1P61; ITP62; I1P63;
[1PGY;11Py1; ITPy2;
[1Py3; [1Py5; [1IPy12;

Tecm
KormponvHas paboma

Tpakmuueckoe
3amHsamue
(npaxkmuueckoe
3a0aHue)

Jlabopamopnas
paboma

Oyerra mecmuposanust
NPOBOOUMCSL NO UMO2OBOMY
IPOYEHNY Pe3)bIANUEHOCIL
(MpaswivbHbIX Omeemos)
90+ 100%- 5 - omnuro
80+ 89% - 4 - xopowo
70+79%-3-
VOORNEMEOPUMETLHO
menee 70%-2 -
HEYOORNEMBOPUMETLHO
Ouyerra «OmmaHOY: NPAGUTLHO
BbINOTHEHDL 6CE 3A0AHUS 8
COOMBEMCMBULL C
MPeOOBAHUSAMU, NPABUWILHO
BbINOTHEHbL OONOTHUMETLHbIE
3a0aHUSA, CBOEBDEMEHHO
npedoCmagieH Omyent o
BbINONHEHUU PADOMbI.
OueHKa «xopouoy. NpaswibHO
BbINOTHEHDL 6CE 3A0AHUS 8
OCHOBHOU 4acmu,
OONnOTHUMENbHBLE 3A0AHUA
BbINOTHEHDL HE 8 NOTHOM 00beMe,
npe0oCmagiieH Omyent O
BbINOTHEHUI PAOONTLL, TUOO 8
CIIydae HeC80eBPEMEHHORO0
NPe0OCmAaIeHLUs: OMHena Wit ¢
HAUYUEM HECYUYECBEHHbIX
OUIUOOK 8 BLINOTHEHUU
JIADOPAMOPHBIX 3A0AHUSIX.
OueHra «Y00RNemeopUMeIbHOY:
8bINoHeHbL He 6ce, Ho bonee 50%
3a0aHUL IAOOPAMOPHOLL
Pabombl, OONOTHUMETbHBIE
3A0aHUSL He BLINOTHEHD,
HECBOEEPEMEHHO NPEOOCARTEH
onyen 0 8bINOTHEHUU PADOMbL.
Oyenra
«HEYOORTIEMBOPUMETTLHON:
evinoHeHo meree 50%
JIAOOPAMOPHOLL pabomvl, He
BbINOTHEHbL OONOTHUMETbHbIE
3a0aHUs, OMuen O GbINOTHEHUU
pabombl He NPedoCAagTIeH.

15

Tema 5.2

JIeKTPOMArHUT
HbIe KoJIeOaHus
M BOJIHBI

OK 02, OK 03, OK 06,

OK 01,

OK 07

[1P61, TT1P62, ITP63,
I1P64,

Lpaxkmuueckoe
3amsmue
(npaxmumeckoe
3a0aHue)

Tecm

Oyenka mecmupoeaHus
HPOBOOUMCSL O UMO2OBOMY
HPOYEHNY pe3)ibManueHOCIL

(MpaswivHbIX OMeemos)
90+ 100% - 5 - ommuuro

80+ 89% - 4 - xopouwio
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I1PGS, I1PG6, TT1P6S,
[1PGY, I1Py1, ITPy2,
IIpy3, IIpy4, I1PyS5,
I1Pyl10, ITPyll,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

70+79%-3-
VOORNEMEOPUMETLHO
menee 70%-2 -
HEYOORNEMBOPUMETLHO

Ouyerra «ommaHoy: NPABUTLHO
BbINOTHEHDL 6CE 3A0AHUS 8
COOMBEMCMBUL C
MpeoosaHUsIMU, NPABUWTLHO
BbINOTHEHbI OONOTHUMETbHbIE
3A0AHUSA, CBOCBPEMEHHO
npedocmasiien Om4em o
BbINOTHEHUU PADOMbI.
OyeHra «xopouoy: nPasuibHO
BbINOTHEHDL 6CE 3A0AHUS 8
OCHOBHOU Yacu,
OONONHUMETbHBIE 3A0AHUSL
BbINOTHEHDL He 8 NOTHOM 00beMe,
Npe0oCmagiieH Omyent O
BbINONHEHULU PAOONTBL, OO 8
CIIydae HeC80e8PEMEHHOR0
NPe0OCmAaRIeHLs: OMHena Wit ¢
HAUYUEM HECYUYECBEHHbIX
OUILOOK 8 BLINOTHEHUU
JIAOOPAMOPHBIX 3A0AHUSIX.
OyeHra «yOORTEMBOPUMETLHON.
8bInoHeHbl He 6ce, Ho bonee 50%
3a0aHUL IAOOPAMOPHOLL
pabonvl, OONOTHUMETbHbLE
3A0aHUSL HE BLINOTHEHD,
HECB0eBPEMEHHO NPeOOCAaBIeH
omyen 0 8bINOTHEHUU PADONTbL.
Oyenra
«HEYOORIEMBOPUMETIDHON:
svinonteno meree 50%
JIAOOPAMOPHOU pabonvl, He
BbINOTHEHbL OONOTHUMETbHbIE
3a0aHUs, OMUen O GbINOTHEHUU
pabonvl He NPeOOCMARTIEH.

16

Tema 5.3
Onruka

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

I1P61, I1P62, ITP63,
I1P64,
I1P65, TIPG6, I1POS,
I1P69, I1Py1, ITPy2,
IIpy3, IIpy4, I1PyS,
IT1Py10, ITPyl]1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,

MP18, MP19, MP20,

Tecm

Konmpomvras paboma

Oyenka mecmupoeaHus
MPOBOOUMCSL O UMO2OBOMY
HPOYEeHNy pe3)ibManiueHOCIL
(MpaswibHbIX OmMeemos)
90+ 100%- 5 - ommuro
80+ 89% - 4 - xopowo
70+79%-3-
VOORNEMBOPUMETLHO
menee 70%-2 -
HEYOORNIEMBOPUMETLHO
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JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,

JIP14, JIP13, JIP12,

JIP28, JIP31
17 Pasnea 6. OK 01, Tecm Ouyerra mecmuposanst
OcHOBBI OK 02, OK 03, OK 06, NPOBOOUMCSL NO UMO2OBOMY
creuaJIbHOI OK 07 NPOYEHMY pe3)JIbMamueHOCHIU
TeopuM (MpasuibHbix omeenos)
ornocureasnoc | PYL IPy2, Ilpy3, 90~ 100% - 5 - ommuro
™. [Ipy4, ITPy5, ITPy10, 80+ 89% - 4 - xopowio
[MPy11, ITPy13, JIP25, 70~ 79%-3 -
MP4, MP6, MP13, yooaTemeopumensio
Tema 6.1 MP17, MP18, MP19, venee 70%-2 -
OcHoBpl MP20, JIPS, JIP6, HEYOORTICMBOPUMETIHO
cnenuaabLHOi JIP32, MP21, MP23,
TeoOpHuH MP44, MP38, MP39,
OTHOCHTEJILHOC MP46, JIP14, JIP13,
TH. JIP12, JIP28, JIP31
18 Pa3znen 7 OK 01, Lpaxmuueckoe OuyerKa «OmmHaHO». NPABUWILHO
KBantoBas OK 02, OK 03, OK 06, 3aHamue BbINOTIHEHBL 6CE 3A0AHUA 8
pusnka OK 07 (npaxmumeckoe COOMBEMCMBUIL C
3a0aHue) MPeOOBAHUAMU, NPABUWILHO
Tema 7.1 I1P61, ITP62, ITP63, GbINOTHEHBT OONOTHUMETLHBIC
Kopnyckyasipu [1P64, 3a0aHus, ceoeapeMEnto
0-BOJIHOBOIA I1PG5, I1P66, TTPGS, npedocmaner onen o
AYaJIM3M. [1PG9, ITPy1, T1Py2, SbInOTHEHL PABOMBL.

[Ipy3, IIpy4, I1PyS,
[1Py10, I1Pyl1,
[1Py13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

OyeHra «xopouoy: nPasUIbHO
BbINOIHEHbL 6CE 3A0AHUA 8
OCHOBHOU Yacmu,
OONONHUMETIbHBLE 3A0AHUSL
BbINOTIHEHB HE 8 NOTIHOM 0DbeMe,
Npe0oCmagieH Omyent O
BbINOTHEHUI PAOONTLL, TUOO 8
CIMAE HECBOCEPEMEHHO2O
NPe0OCmAaIeHLUs: OMYena Wit ¢
HATIUMUEM HECYUYECITIBEHHBIX
OUUOOK 8 BLINOTHEHUL
JIADOPAMOPHBIX 3A0AHUSIX.
OuyeHra «Y00RNemEopUMeIbHOY:
8bINONHENbL He 6ce, Ho bonee 50%
3A0aHUL IAOOPAMOPHOUL
pabonivl, OONOTHUMETbHbLE
300aHUsL HE BbINOTHEHDL,
HECB0EEPEMEHHO NPEOOCMARTEH
omuem 0 8bINOHEHUL PAOONTbL.
Oyerixa
«HEYOORNEMBOPUMETHHON.
evinonHero meree 50%
JIGOOPAMOPHOUL PADONIbL, He
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BbINOTHEHbL OONOTHUMETLHbIE
3a0aHUs, OMH4em O 8bINOTHEHUU
pabonvl He NPeOOCMARTIEH.

19

Tema 7.2

Ctpoenne atoma OK 02, OK 03, OK 06,

OK 01,

OK 07

[1P61, T1P62, ITP63,
I1P64,
I1P6S, ITP66, TIPGS,
I1P69, I1Py1, I1Py2,
ITpy3, IIpy4, IIPyS,
[TPy10, IIPyl1,
[1Pyl13, JIP25, MP4,
MP6, MP13, MP17,
MP18, MP19, MP20,
JIPS, JIP6, JIP32,
MP21, MP23, MP44,
MP38, MP39, MP46,
JIP14, JIP13, JIP12,
JIP28, JIP31

Tecm

Tpaxkmuueckoe
3aHsamue
(npaxkmuueckoe
3a0aHue)

Oyerixa mecmuposaHus,
NPOBOOUMCSL O UMO2OBOMY
NpoYeHnty pe3) imamueHOCU
(MpaswivHbIX OMeemos)
90+ 100% - 5 - ommuuro
80+ 89% - 4 - xopowio
70+79%-3-
VOORNEMBOPUMETHHO
Mmenee 70%-2—
HEYOORNEMBOPUMETLHO
Ouyerra «ommaHoy: NPABUTLHO
BbINOTIHEHbL 8Ce 3A0AHUA 8
coomeemcmesi ¢
MpPeOOBAHUSIMU, NPABUWILHO
BbINOTHEHbL OONOTHUMETIbHbIE
3A0GHUS, CBOCEPEMEHHO
1pe0oCmagiieH Omyent O
BbINOTHEHUU PAOONTDL.
Ouyerra «xopouoy. NpasuwIbHO
BbINOTIHEHbL 6Ce 3A0AHUA 8
OCHOBHOU Yacmu,
OONONHUMETbHBIE 3A0AHUSL
BbINOTHEHbL He 8 NOHOM 00beMe,
NPeooCmagieH OM4en O
BbINONHEHUL PAOOBL, OO 8
CIyMaAe HECB0E8PEMEHHO20
NPeOOCMAGNIEHUS] OMHYema Wil ¢
HATIUMUEM HEC)UECNBEHHbIX
OUUOOK 8 BLINOTIHEHUL
JIAOOPAMOPHBIX 3A0AHLIX.
Oyenka «y00RNIemBOPUMETLHOY:
BbINONHENDL He 8ce, HO bonee 50%
3a0aHUL IAOOPAMOPHOLL
pabonvl, OONOTHUMETbHbLE
300aHUsL He BbINOTHEHDI,
HEeCB0e8PEMEHHO NPedoCmagieH
omyen 0 8bINONHEHUU PAOOMbL.
Oyenxa
«HEYOORIEMBOPUMETTLHON:
svinontero meree 50%
JIGOOPAMOPHOU Pabomvl, He
BbINOHEHbL OONOTHUMETIbHbIE
3a0aHUs, OMHem 0 GbINOTHEHUU
pabonvl He NPeOOCMARTIEH.

20

Tema 7.3
ATOMHOE s1IpO

OK 01,

OK 02, OK 03, OK 06,

OK 07

[1P61, T1P62, ITP63,

11P64,

Tecm

Oyerra mecmuposanust
1POBOOUMCSL IO UINO2OBOMY

HpOYeHnty pe3)ibmamueHOCHU
(MpaswibHbIX Omeemos)

90~ 100% -5 - ommuuno
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ITP65, T1PG6, TIPS,

80+ 89% - 4 - xopouwio

TIP69, IIPy1, TIPy2, 70+ 79%-3-
[Ipy3, Ipy4, I1PyS5, VOORNEMBOPUMETHHO
[1Py10, ITPyl1, ITPy13, Mmeree 70%-2—
JIP25, MP4, MP6, HEYOORNEMBOPUMETLHO
MP13, MP17, MP18§,
MP19, MP20, JIPS, JIP6
JIP32, MP21, MP23,
MP44, MP38, MP39,
MP46, JIP14, JIP13,
JIP12, JIP28, JIP31
21 OK 01, Tecm Oyenxa mecmupoeaHust
Paznen 8. OK 02, OK 03, OK 06, NPOBOOUMCSL 1O UIMO206OMY
neMeHThI OK 07 NPOYEHIY Pe3)TbMamUeHOCIIL
aCTPOHOMHUH H (MpasIbHLI OMEEmoe)
acTpoQu3NKH. | [1PG3, TIPy6, [IPy8,MP 90+ 100% -5 - ommaano
10 80+ 89% - 4 - xopowio
3TeMa 8.1 20~ 799 -3 -
JIEMEHThI Joosremso, o
ACTPOHOMHHM H PUMETE
aCTII:O(l)I/l?.PlKI/I. meriee 70%6- 2
HEYOORNEMBOPUMETLHO

5.2 Ilpome:kyToUHAs aTTeCTALUS

[TpomesxyTouHas aTTecTalysi 00yJarIuXcs OCYIIECTBISICTCS 10 3aBEPUICHUH U3YyYCHHS YIeOHOTO
npenaMera «Du3nKay U TO3BOJISET ONPEICTUTh KAa4eCTBO M YPOBEHB €€ OCBOCHHUS.

dopma TpOMEKYTOUHOM aTTecTanuu mo npeametry «dPusukay — auddepeHIInpoBaHHbINA 3a4eT U
IK3aMeH.

PesyabTaThl 00yueHus

JJIsl POMEKYTOUHOM aTTeCTANMHA

OneHo4HbIe cpeacrsa

JuddepeHupoBaHHbIN 3a4eT

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

OK 08

3aIATOMH.

1. 3amumuTe TmOKa3aHWS MaHOMETPA, OMPEIEISIONIETO
JaBJICHUE JKUAKOCTU WM Ta3a B 3aMKHYTOM OOBEMe.
OTBeT nmalTe YUCIOM, OTHENSS JECATUUHYIO APOOh

KonTposbnas padora

MIla
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2.  Wneanwnbriii raz coBepimi padory 300 JIx u mpu 3TOM
BHYTPEHHSIs SHepTHs ra3a yBenuuuiack Ha 300 [Ix. Kakoe
KOJIMYECTBO TEIUIOTHI OT/AaJ WX MOJY4YHuI ra3 B 3TOM Ipo-
necce? JIx

4, 3. WpeanpHas TenoBas MallllHa COBEPIIAET 3a OJUH
uuki padory 100 [Ix. Temneparypa HarpeBarens 100° C,
xomomuishika 0° C. Haiitu KoumaectBo Teruia,
OTAABAaEMO€ 3a OAUH LUK XOJIOAWIbHUKY. Jx

4. BcTaBbTe MPOMYIIEHHOE CIIOBO:

3akon [lackayis — OCHOBHOM 3aKOH TUJIPOCTATUKH,
COTJIACHO KOTOPOMY JaBJIEHHE HA MTOBEPXHOCTh KUIAKOCTH,
MIPOU3BEJICHHOE BHEITHUMU CUJIaMU, TIEpeIaeTCs
JKUJKOCTBIO BO BCEX HAIPABICHUSIX.

5. BeruncinTe naBiaeHUE, OKa3bIBAEMOE THAPABINYECKUM
MACIIOM C ILIOTHOCTB0 900 KI/M° B HOIHOCTBIO
3arMoJIHEHHOM cocye BeicoTol 0,7 M. YckopeHue
CBOOOHOTO MaJCHUs MPUHSITH 32 10 M/c? I1a.

IK3aMeH

OK 01, OK 02, OK 03, OK 09, OK 06

Tect

1. MUcnonb3ys nepselil 3aKOH TEPMOAUHAMUKH, YCTAHOBUTE
COOTBETCTBUE MEKAY OCOOCHHOCTSIMU TETUIOBOTO TIPO-
ecca B HJCAITbHOM I'a3e M ero Ha3BaHHEM.

K xaxxaoMy 371eMeHTy epBOro cToj0ma nmoadepuTe coot-

BeTCTBYIOH_[I/Iﬁ SJICMCHT M3 BTOPOTI'O U BHECUTE B CTPOKY OTBC-

TOB BBIOpaHHBIE IIU(PHI 10T COOTBETCTBYIONIMMHU OyKBaMH.

OcobenHoctu
Haszeanue npouecca
mporecca
A) Bce nepenaBaemoe rasy 1) U3oxopHbIit
KOJINYECTBO TEIIOTHI UJIET 2) U3oTepmuueckuit
Ha coBeplIeHue razoM pado-  3) M3o0apHbIii
ThI 4) AnuabatHbIit

b) N3meneHnue BHyTpeHHEH
YHEPrUM ra3a paBHO KOJIMYe-
CTBV [IEDENAHHON TEMJIOTHI.
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IIPH 9TOM Tra3 HE COBEPIIACT
paboThl

1. BcraBbTe NpOIYIIEHHOE CIOBOCOYETAHHE:

- 9TO sIBJICHHE BO3HHKHOBEHHS TOKA B 3aMKHYTOM
NpOBOAHUKE IIPpHU M3MCHCHHHW MArHuTHOI'O IIOJIA. I[aHHOC
SBJIICHHE JIOKUT B OCHOBE pabOThl TE€HEPaTOpoOB H
TpaHc(hopMaTopoB TOKA.

2. IlepeBenute B Ila cnenyromnye moka3zaHus:
100 ar
5 Mna
20 rlla

3. Bribepute npaBuUiIbHBIC YTBEPKACHUS:

A) C riyOuHoO# 1aBieHue KUIKOCTH YBEIUUUBACTCS.

b) JInsneKTpuKu-3TO BEIIECTBA, HE IPOBOASILNE
ANEKTPUYECKUN TOK

B) 3meputsb puznueckyro BeIMUUHY — 3TO 3HAUUT
HaWTH IOTPEIIHOCTh U3MEPEHUS.

I') Ilpu HarpeBaHUM ITPOBOMMOCTh METaJlJIa BO3pacTaeT

IMpakTH4yeckoe 3aganue

1. Ecim  Temmeparypa  marpesarenss 600 °C, a
xonmommnehnka (—20) °C, To KO3 PUIHUEHT MOJIE3HOTO
JeCTBUS UIEaTbHOTO TETIOBOTO JIBUTATEIS
NPUOIN3UTENBHO PaBEH. ..

2. B Tomke TemioBoro qBUTATENS MPU CKUTAHUN
TOTIMBA BBIIETHIIOCH KOIMYECTBO TETUIOTHI, paBHOE 50 kXK.
Koaddurment nonesnoro nevicreus apurarens 20%. Kakyto
paboTy COBEpUINII ABUTATEIH?

3. Kakoe naBnenne paboueit cMecH yCTaHOBUJIOCH B
IWIMHJIpaxX JBUTaTeNsl BHYTPEHHETO CrOPAaHUs, €CIU K KOHILY
TAaKTa CKATHS TeMIIEpaTypa nossickack ¢ 47° 10 367°C, a 06bem
ymenbimics ¢ 1,8 1o 0,3 n1? IepBonauanbHoe qaBiieHue ObLIO
100 xITa.

4. KakoBa IIIOTHOCTH KHCIIOPOJA IIPH Temieparype 27° u
HOpPMAaJIbHOM aTMOC(EpHOM JaBJICHUU?
5. Onpenenuts 4acoByr0 MOLIHOCTb THIAPOHAcCOCa €CIU

ero macca 1000 kr, a ckopocTh 5 M/c. OnpeaenuTs TaKxe
COBepIIaeMyIo paboTy.

6. ['maponmnuHap, ABUTasCh BO3BPATHO- MOCTYIATEIBHO
CO CKOpOCTBIO 2 M/C, OCTaHOBMIJICS 4epe3 § CEeKyH] Iocie
Hayajla TOpMOXeHHus. OIpenenutb yCKOPEHHE U  IYyTh,
MIPOWICHHBI MEXaHU3MOM IIPU TOPMOKEHHH.
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Kpurepun onenkn 1upgepeHIpOBaAHHOIO 3a4eTa H IK3aMeHa

- «OTINYHO» - TEOPETHUYECKOE COAEp:KaHUE Kypca OCBOCHO IOJHOCTHIO, 0€3 MpoOesoB,
yMeHHsSI CPOPMUPOBAHBI, BCE MPETYCMOTPEHHBIE TPOrPaMMOI y4eOHbIC 3a/1aHUS BBITIOJHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0poIo» - TEOPETHUECKOE COAEp’KaHHE Kypca OCBOEHO IOJIHOCTBIO, 0e3 IpoOernos,
HEKOTOpble YMEHMsI CQOPMHUPOBAaHBl HEJOCTATOYHO, BCE NPEAYCMOTPEHHBIE IMPOrpaMMOi yueOHbIE
3alaHuA BbIIIOJIHCHBI, HCKOTOPBIC BU/IbI Sa[[aHI/Iﬁ BBIITOJIHEHBI C OIITMOKaMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEPKaHUE Kypca OCBOCHO YaCTUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHS pabOThl € OCBOCHHBIM
MaTepuajJoM B OCHOBHOM C(OPMHUPOBaHBI, OOJIBLIIMHCTBO IPEIyCMOTPEHHBIX HPOrpaMMoOil oOydeHus
y‘IG6HLIX 3aHaHHﬁ BBIITOJIHCHO, HCKOTOPLIC U3 BLIITOJHCHHBIX 3a;[aH1/1ﬁ CoACpKaT OIIIHNOKH.

- «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHus He c¢(hOpMUPOBAHBI, BHITIOJTHEHHBIE y4eOHBIC 3aaHUs COJEePIKAT TPYObIE OMINOKY.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOI'MH, BKJIIOYASA AKTUBHBIE I UTHTEPAKTUBHBIE
METOAbI OB YYEHUA

[Ipu mnpoBeneHHHM TEOPETHUECKUX U MPAKTUYECKHUX/TA00OPATOPHBIX 3aHATHH HCIOIB3YIOTCS
CJIENYIOLIME NIENAarOrHY€CKUE TEXHOJIOT UM

Ne HazBanue Ienp ucnosnb3oBaHus IInanupyemslit Onucanue nopsaka
/11 00pa3oBaTenbHOI 00pazoBaTensHOM pe3ynbTaT HCITOJTB30BaHUS (AITOPUTM
TEXHOJIOTHH HCIOJIb30BaHUS IIPUMEHEHUS) TEXHOJIOIUH B
TeXHOJIOTHH (C €XHOJIO CII0JIb30Ba eHe €XHOJIO
yKa3aHHeM aBTopa) o0pa3oBaTenabHOM MPaKTHECKOR
TEXHOJIOTHH npodeccuoHaNbHON
JIeSITETIbHOCTU
1 TexHonorus Pa3Burne mpicauTens | Bo3MOXHOCTB Ipuém «Uucepr»
KPUTHUYECKOTO HBIX HaBBIKOB Y4allll | jpyHocTHOrO pocta | [IpueM ocyiuectsisiercs B
MBILUICHUS Xcsl, HEOOXOAMMBIX H o6yuarolerocs, HECKOJIbKO 3TAarloB.
€ TOJIBKO B y4eOe, HO I osram:  Ilpemnaraercs
. pa3BUTHUSA ero
U B OOBIYHOM JKM3HU cucrema MapKHUPOBKHU
(ymerne mpuHEMarp | AHAMBHAYATBHOCTH, 1 popory, YTOOBI
B3BEIICHHBIE HOBBIIICHAC HO/Ipa3IeuTh
peuieHus, 3aHATHETH >ddexTuBHOCTH 3aKIIIOYCHHYIO B HEM
C uHpopmanuel, | BocnpusTus UHGPOPMAITUIO  CIICTYIOIIMM
AQHAJM3UPOBATh uH(OPMALIUY; oOpazom:
PasITUMHBIE  CTOPOHBI | 1o iimerye v «raI0uKO»
SABJIEHUI Jp.), T. €. MOMEYaeTcsl TO, 4YTO YXKe
UHTEpeca, Kak K
pa3BuUTHE M3BECTHO yYalllMCS;
CIIOCOOHOCTH K | 13YyHacMoMy - 3HAKOM «MHUHYC»
caM000pa30oBaHUIO. Matrepuaily, Tak W K| jomevaeTcs TO, 49TO
caMOMy  IPOILECCY | MPOTHBOPEUYHT nx
o0ydeHus;  ymeHue | IPEACTaBICHUIO;
KpPHUTHUECKH + 3HAKOM «ILTIOCH
O — MTOMEYaeTCs TO, YTO
SBIISIETCS UIst HUX
HMHTEPECHBIM u
HEOKUJaHHbIM;
? «BOTIPOCUTEIHHBIN

3HAK» CTABUTCS, €CJIH YTO-
TO HESICHO, BO3HHUKIIO
JKeJIaHue y3HaTh OOJIbIIIe.

I »ram: d4wmrTasg  TEKcT,
y4arniuecs MOMEYarT
COOTBETCTBYIOIIMM 3HAYKOM
Ha TTOJISAX OTJ/ICIIbHBIC
a03a1bl U MPEITOKEHUS.

111 JTal: VYuamumcs
npejjiaraercs
CHCTEMATU3UPOBATh

WH(POPMAITUIO, PACIIOIOKUB
ee B COOTBETCTBHHM CO
CBOMMH  IIOMETKaMH B
CJIEIYFOIIYIO TaOIHILY:

4 oram: [locnemoBarenpHOE
o0cyxaeHne KaXIon rpadsl
TaOJIALBL.

[Tpuem CITIOCOOCTBYET

82



Pa3BUTUIO AHAJIUTUYCCKOI'O
MBIINUICHUA TIpU  HU3YUYCHHUU

HOBOTO Marepuana,
SIBIISICTCS CPeICTBOM
OTCJICKMBAHUST TIOHUMAaHUS
Marepuaa)

puém «Kaacrep»
D10 cnocod Tpadudeckoit

OpraHu3allii  MaTepuana,
ITO3BOJISIOIIHI cllennaTh
HATJIS JHBIMH Te
MBICIUTEIILHBIC  ITPOTICCCHI,

KOTOPbIE HPOMCXOAIT IPHU
MOTPYKEHUU B TY UM UHYIO
temy. Knacrep sBusercs

OTpa)KEHUEM  HEJIIMHEHNHOU

bopmbl
ITocnenoBaTenbHOCTD

MBIINIJICHWA.

NeUCTBHI:
1. TIlocepeaune 4HCTOTO

mucTa  (KJIacCHOM  JIOCKH)
HamycaTh KIIIOUYEBOE CIIOBO
WIN TIPEIUIOKEHHE, KOTOpoe
SBIIIETCSL «CepALeM» HJEH,
TEMBI.

2. Bokpyr  «Hakuzatb»
CJIOBa WM TPENJIOKEHHUS,
BBIp@XaloIye uueu, (HakThl,
00pa3bl, MOAXOJAIINE JUIS
nmaHHoit tembel.  (Mogemu

YCTPOMCTB ¥ IPUOOPOB)

IIpo6iemuoe oOyuenue
(T.A.Nnbuna)
1. po0JIeMHOe

H3JI0KEHHE;
2. YJaCTHIHO -
ITOMCKOBAas
NESITENBHOCTE;

3. CaMOCTOSITEIbHAS
HCCIIEIOBATENLCKAS
JIESITEIIbHOCTD.

[IpuBiieub CTYJIEHTOB

K aKTUBHOM
MBICITATEIIEHOM
JIeSITeJIbHOCTH, K
pEIIeHUI0  Pa3HOTO
pona 3agay, KOTOpbIe
HEeMOCPEe/ICTBEHHO
CBSI3aHBI c
co/iepKaHUEM

yueOHOro MaTepHaia.

CaMocTOsSTeTHHBIN
(umm ¢ TIOMOIIBIO
YUHTEIS) aHajau3
MPOOJIEMHBIX
cATyauuil, W  HX
penIeHus
MOCPEICTBOM

BBIIBMDKCHUS
MIPEATIOKECHUM,
TUTIOTE3, ux
000CHOBaHUS u
JIOKa3aTeNbCTBa,  a
TaKKe IIpoOBEpKa
MIPaBUJILHOCTH
perieHus.

YacTHYHO-TTIOUCKOBBII
MeTo[ 00y4YeHus :

® Co3JaHHMe MPOOJIEMHOM
CUTYaIluu npu
00BSICHEHNH HOBOTO
Matepuana  (BOIPOCHI,
3a/ay4a,
IKCIIEPUMEHTAIEHOE
3a/1aHne npu

3aKpeIUIeHnH  y4eOHOTo
MaTepuaia)

® KOJUIGKTUBHOE
00Cy)ICHHE
BO3MOXHBIX MOAXOI0B K
peleHnto  mpobIeMHON

(ypok
CUucreMaTu3salinunu %1

CUTyalluH

00001ICHIS 3HAHUH).
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MeTtoa npo0JieMHOT0
H3J10KeHUs

®  BBIJIBUTAIOTCS THUIIOTE3HI
o TeMe, OTBepras OJHU
U apryMEHTHPYS BBIOOD
JIPYTHX, BBICTpaWBaHUE
JIOTUKA  PacCyXIeHUM,
aHaMM3  TOCTaBJIEHHBIX
mpooJieM (n3yueHue
HOBOM TEMBI,
MMOCTAaHOBKA TEMBI U
nesnei ypoka)

KonTekctHOE
oOydeHune
(A.A.BepOurikuit)

OOecneuenue
JIMYHOCTHOI'O
BKJIIFOUCHUA CTyZ[CHTa
B y4eOHYIO
LEATEIbHOCTD

YMeHue
aHAIM3UPOBATH
MPOOJIEMBI, UCKATh
aJIeKBaTHbBIE CTIOCOOBI
WX pelIeHus,
MMO3HAHWE CIOXKHYIO,
MHOTOTPaHHYIO
CTPYKTYpPY CBOECH
Oymymiet
po(heCCUOHATBHOMN
JeSITeTbHOCTH

Keiic — meTox

(He3aBepLICHHBIN

MeTOo/)
CTy/ICHTaM oynet
Npe/JIOKEHA JIMIIb  YacTh
WHPOPMAIIH, BCIO
OCTaNbHYI0 HH(POPMAILUIO -
CTY/ICHTBI MOTYT
MOYEPITHYTh hivZ (o) u3
JIMYHOIO OMmbITa, JU00 U3
JPYTUX HCTOYHHKOB
nHpopMaIuu - I-net,
CIIpaBOYHAS JUTEpaTypa,
JKYPHAIbI, CTECIHATUCTBI,

oOnajamoue  OIBITOM B
pEIIeHNH JaHHBIX TPoOIeM
u T.a. (Ipu TPOBEICHUU
11abopaTOPHBIX pabor,
pelieHrne KauyeCTBEHHBIX WU
pacyeTHBIX 3a/1a4)

JesoBast urpa

3TO  METOJ  TPYIIIOBOTO
00yueHus COBMECTHOM
JeSATEILHOCTH B TIpoIecce
pelieHust OOHmMX 33734 B
YCIIOBUAX MaKCHMaJIbHO
BO3MOXHOTO TMPHOIHKCHUS
K pealbHbIM TPOOIEMHBIM

CUTyalusiM (pm
3aKpeIUIEeHUH  U3YyYeHHOTO
MaTepHaia,

CUCTEeMaTH3allikl  3HAHWH,
MPAKTHYECKNE 3aHATHS).

KonTekcTHBIE 3a702a9H
(mpakTHKO-
OPUEHTHPOBAHHbIE)

3a/1ayu, BCTPEUarOTCs B TOU
3805 WHOU peanbHOU
cutyauuu. JMX  KOHTEKCT
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obecreunBaeT YCIIOBUA IJIA

MPUMEHEHUS W  Pa3BUTHA
3HAHUW  TNpU  PELICHUU
mpo0JieM, BO3HUKAKOIIUX B
peanbHOU JKU3HU
(TIpaKTHIeCcKue 3aHATHS,

71a00paTOpHBIE padOTHI, ITAI
3aKperUyiCHWs 3HaHHH  Ha

ypoke).

Mo3rosoii mITypm

Usyuenue HOBOTO
MaTepuraia
3mopoBrecbeperaromias | Obecrieuenne CobmoieHne Koutpoas ocBenienust Bo
TEXHOJIOTHSI CaHUTApPHO- ONTUMAIILHOTO BpeMSI 3aHATHS
(H.K.CmupHOB) TUTHEHUYECKOIO BO3JYLHO-TEIIOBOTO | Jyypavpyeckas naysa
COCTOSTHUSI y9€0HOTO | peknMa B ®
MOMEIICHUS ayJUTOPHUH. MSKYABTMHHYTKA B
(ocBemenue, [To3uTHBHAS cepeine sansTHs (1-2
MPOBETPHUBAHHUE, TCUXOJIOTHYECKas MHH).
TEeMIIEpaTypHBINA atMmocepa.
peXKUM) [Tonnepxxanue
DMoIHOHAIBHAS paboTOCIIOCOOHOCTH
paspsiika Ha 3aHSATHH.
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