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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM TV CIUIIINHBI
OIlL.11 «®U3UKA»

1.1. Ob6sacTh NpUMeHEHHS MPOrPAMMBI

O6meobpa3oBarenbHast  yyeOnas gucuurmuimaa OVYJ[.11  OU3SUKA wusyyaercs B
Npo(pECCHOHANBHEIX ~ 00pa30BaTEbHBIX  OPraHM3allMAX, pEeATH3yIOMMX  00pa3’0oBaTeIbHYIO
IporpamMMmy CpefHero odmero oopazoBaHusl B IpejeliaX OCBOSHHSI OCHOBHOM MpodheccHOHATbHON
obpaszoatenbHoi nporpammsl CITO (OITOIT CITIO) Ha 6a3e 0OCHOBHOTO 00IIEro 0Opa3oBaHMs IPH
IO/IrOTOBKE KBATH(UIIMPOBAHHBIX padOUHX, CIIYKAIIUX U CIICIHATMCTOB CPEIHETO 3BEHA.

N3ygyenne ¢usuku ocymectBiasercs Ha 6azoBom ypoBHe @OI'OC cpemsero o6imero
obpasoBanusi ¢ ydeToM Npodmis mpodeccHoHaNbHOrO 00pa3oBaHusl, CIEM(PUKA OCBAUBAEMBIX

npodeccuii CIIO.

1.2. Mecro y4eOHOI JMCHMIUIMHBI B CTPYKTYpe OCHOBHOI 00meo0pa3zoBaTeIbHO
NPOrpamMMmbI:

O6meobpazoBarenpHas ydeOHas aucnuiumHa OYJ[.11 ®U3SUKA oTHOCHTCS K MPeaMETHON
obnactu «EcrectBennsie Hayku» @I'OC COO u BXOAUT B 00111€00pa30BaTeIbHBIN UK IIPOrPAMMBI
IIOJITOTOBKH CIIELMAINCTOB CPETHETO 3B€HA Ha Oa3ze OCHOBHOIO 00IIero oopa3oBaHusI.

1.3. leaun u 3a7a9u THCHHIIMHBI

Conepxanue mnporpammel yueOHoW muciummasl OV][.11 ®U3WKA HampaBieHo Ha
JOCTHIKEHHUE CIIEAYIONINX IeJIei:

® OCBOEHHE 3HAHUH O (QyHIAMEHTAIHHBIX (PU3MUYECKHX 3aKOHAX W IPUHIIMIAX, JEKAIIUX B
OCHOBE COBPEMEHHOW (pU3MUecKON KapTHHBI MHpa; HauOoJiee BaKHBIX OTKPBITHSIX B 00JIACTH
(Gu3MKH, OKa3aBIIUX OMNpEAENAIOIIee BIMSHAE HA DPa3BUTHE TEXHHKM W TEXHOJIOTHH; METOJax
HAY4YHOI'O TIO3HAHUS TPUPO/IBI;

® OBJJICHHE YMEHHUSMH NPOBOJUTH HAOIONCHHS, IUIAHHPOBATH M  BBINOJHATH
OKCIEPUMEHTBI, BBIABUIATh TUIIOTE3Bl M CTPOUTH MOJEIH, NMPHUMEHSTH IOJyYeHHBbIE 3HAHUS IO
Gbusuke a1 OOBACHEHHS PAa3HOOOPA3HBIX (U3MUECKUX SBJICHHW W CBOWCTB  BEIIECTB;
IPaKTUYECKOTO  HCHOJB30BaHUS  (U3MYECKHX  3HAHWHM;,  OIEHMBATh  JOCTOBEPHOCTH
€CTECTBEHHOHAYYHOM UH(OpMAIUH;

® Da3BUTHE [103HABATEIILHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B
npouecce NpruoOpeTeHHsI 3HAHUM U YMEHHI 10 (HU3HKe ¢ UCTIOIB30BaHUEM PA3IMYHBIX UCTOYHUKOB
MH(OPMAITH ¥ COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHIA; '

® BOCIHTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH ITO3HAHUS 3aKOHOB ITPUPO/IBI; UCTIOTH30BaHMS
JNOCTHOKEHUH (GU3MKM Ha OJlaro pa3BUTHSI YEJOBEYECKON IMBHIM3AIMH, HEOOXOJHMMOCTH
COTPYAHHMYECTBA B IIPOIECCE COBMECTHOI'O BBINIOJHEHHS 3aJa4, YBaXKUTEIHHOTO OTHOIICHHS K
MHEHHIO OIIIOHEHTA NP 00CYKIEHUH MPOOJIEM eCTECTBEHHOHAYYHOTO COJIEPIKAHUS; TOTOBHOCTHU K
MOPaJIbHO-3TUYECKOM OLIEHKE UCIOJIb30BAHUS HAYYHBIX JTOCTHIKEHHH, UyBCTBA OTBETCTBEHHOCTH 32
3aLUTY OKPYIKAIOIIEeH CPeJIbI;

® JCIIOJIb30BAHKUE NMPHOOPETEHHBIX 3HAHUW M YMEHHMH JUISl pPElIeHHs] MPAaKTUYECKUX 3ahad
IIOBCEJIHEBHOM KM3HHU, obOecneueHuss O€30MacHOCTH COOCTBEHHOH JKHU3HH, PpaIlMOHAJIBHOTO
IIPUPOJIOTIONIB30BAHUS M OXPAHBI OKPYIKAIOIIEH Cpellbl U BO3MOXHOCTSMHU IIPUMEHEHUS 3HaHUHN IpU
pELIEHUH 3a/1a4, BO3HUKAIONIHUX B MOCIEIYIONEeH TPOoeCcCHOHATBHON NesITeTbHOCTH.

1.4. Pe3yabTaThbl OCBOECHHSI Y4e€OHOW MHCHMILIHHBLI - JIAYHOCTHbIE, MeTaNpeIMeTHbIE,
npeaMeTHbIe.

OcBoenwe cozepxanus yuebnoi mucrmmmunasl OYJ1.11 ®U3UKA obecnieurBaet
JIOCTHKEHHE O0yUaIOIIMMHUCS CIIEYIOMUX Pe3yIbTATOB:

JHYHOCTHBIX:

® YyBCTBO FOPJOCTH W YBa)KEHHsI K UCTOPUHM M JTOCTHIKEHHSIM OTEYECTBEHHOH (H3MUECKOU
HayKH; (U3MYECKH I'pPaMOTHOE IMOBEJCHHE B MPO(ECCHOHATLHOU ESITELHOCTH ¥ B OBITY IpH
oOpalneHuu ¢ mprudopaMu U YCTPOMCTBAMH;

® TOTOBHOCTb K IPOJOJDKEHUIO 00pa30BaHMs U TOBBIIICHUS KBaTU(PHUKAIMKA B H30paHHOM
npoPEeCCHOHAIBHON JIESTEIbHOCTH U OOBEKTHBHOE OCO3HAHHE POJIH (PU3HUECKHX KOMIETEHIMH B
9TOM;



e yYMEHHE HCIIOIB30BAThH JOCTHKEHHS COBPEMEHHON (H3MUECKOd Hayku W (U3HYECKHX
TEeXHOMOTMH Il TOBBILIEHHS COOCTBEHHOTO MHTE/UIEKTYAIBHOTO PA3BHUTHA B BBIOpAaHHOM
poheCCHOHAIBHOM NeATEIHHOCTH;

e CAMOCTOSITEJIFHO JOOBIBATH HOBbIE Ul ceOs (pU3MYECKUE 3HAHMS, UCTIOJIB3Ys JJIs 3TOr0
JIOCTYITHBIE HCTOYHUKH HH(OPMALIUH,

e yMEHHE BBICTPAMBATH KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMaHJE IO PCIICHHIO
00IIMX 3a/1a4;

e yMEHHE YNPABISITH CBOECH IO3HABATEIBHOM JEATEIBHOCTHIO, MPOBOIUTL CAMOOLCHKY
YPOBHSI COOCTBEHHOTO HHTEJUIEKTYAIbHOTO Pa3BUTHSL.

MeTanpeIMeTHbIX:

e JCIOIB30BAaTh pa3iMyYHble BHIBI IO3HABATEIHHOW  JIEATEIBHOCTH JUIA  PEIICHUS
du3HYecKuX 3a/1a4, IPUMEHS T OCHOBHBIE METO/IbI MO3HAHMS (HAOIIOICHNE, OTIUCAHNUE, U3MEPCHHE,
SKCIIEPUMEHT) ISl U3YUEHHUSI Pa3IHIHbIX CTOPOH OKPYIKAIOIIEH AeHCTBUTEIBHOCTH;

e JHCIOJNB30BATH OCHOBHBIE  MHTEIUICKTyalbHBIC — OIEpAl[MH:  IIOCTAHOBKA  3aJa4H,
dopMyIHpoOBaHHE THWIOTE3, AHAIM3 M CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTH3alNs,
BBISIBJICHHE TIPHYMHHO-CIIEJICTBEHHBIX CBSI3€H, TOMCK aHAIOroB, (OPMYJIMPOBAHHME BBIBOIOB IS
M3yUEHHs Pa3MYHBIX CTOPOH (M3MYECKHX OOBEKTOB, (DHM3UYECKUX SIBICHHH H (bU3UIECKUX
IIPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTD CTATKUBATHCS B IIPOPECCHOHANBHOM chepe;

e yMeHHe TeHEpUPOBATH MK U OIPEIeNATh CPEICTBA, HEOOXOMUMBIC IS MX PeaTu3aliiy;

e HCIOJIB30BATH PA3IMUHBIE HCTOUHUKH JUIS OJTydYeHHs HU3NIECKONH HHPOPMALIMH, YMEHHE
OLIEHUTH €€ JOCTOBEPHOCTh,

e AHAIM3UPOBATH M MPECTABIATH HHYOPMALMIO B PA3TMIHBIX BHIAX;

e nyOIMYHO MPEICTABIATH PE3yJIbTaThl COOCTBEHHOTO HCCIIEIOBAaHHS, BECTH JHCKYCCHH,
JOCTYITHO ¥ TAPMOHMYHO COYeTast coJepikaHue u hOpMbI PeCTaBISIEMOH uH(pOpMaLIUK.

npeAMeTHBIX:

e CchopMHPOBAHHOCTH IPEJCTABICHUNA O POJIU U MECTE Gu3MKH B COBPEMEHHOH HAy4HOU
KapTHHE MHpa; MOHUMaHHe (U3MIECKOH CYIHOCTH HAOIIOTAEMBIX BO BcenieHHOU SIBIICHMH;
NOHMMaHKe oK GU3UKH B GOPMHUPOBAHKHU KPYro3opa u GyHKIMOHATBHON IPaMOTHOCTH 4eI0BEKA
JUISL PEIIeHUs TPAaKTUIECKUX 3a/1a4;

e BJAJEHHE OCHOBOIOJArAOIMMU  (PH3HUECKUMM  IMOHATHSIMHU, 3aKOHOMEPHOCTSIMH,
3aKOHAMH M TEOPHUSIMH; YBEPEHHOE HCIIOTb30BAHKE (PU3NYECKON TCPMHUHOIOTHH ¥ CHMBOJIMKH;

e BIaJEHHE OCHOBHBIMH METOJAaMH HAYYHOTO MO3HAHHWS, HCIOIB3yEMBIMH B (H3HKE:
HaOJIIOJIEHKE, ONMCAHKEe, U3MEPEHUE, SKCIIEPUMEHT;

e yMeHHs 00pabaThiBaTh pe3yJbTaThl HM3MEPEHUH, OOHApYXHMBATh 3aBUCHMOCTH MEXKIY
(GU3MIECKUMH BEIMYAHAMH, OOBSCHATD NOJTyYCHHbIC PE3YJIbTaThl U J€/IaTh BHIBO/IBI;

e cpOPMHUPOBAHHOCTH YMEHHSI PEIIaTh (PU3MIECKHUE 3a/1a4H;

e C(HOPMHPOBAHHOCTH YMEHHUs [PUMEHSTH TOJTYYEHHBIE 3HAHUS UL OOBACHEHHS yCIIOBHH
npoTekanus (M3MYECKHX SBICHHI B TPUpOJE, B MPO(ecCHOHATbHOH chepe U s MPUHATHS
IPAKTHYECKUX PEIICHUH B IIOBCEHEBHOM KHU3HU;

e c)OPMHUPOBAHHOCTH COOCTBEHHOMN MO3HIIME IO OTHOIIEHUIO K PHU3HIECKOH uH(poOpManuy,
0JIy4aeMOi U3 Pa3HbIX UCTOYHHKOB.

1.4. PexomenyemMoe KOJIHIECTBO YACOB HA 0CBOEHHE MPOrPAMMBI THCIHUNITHHBI:
MaKCHMAaJTbHON ydeOHOM Harpy3ku oOydaromerocs - 176 yacos,

B TOM YHCIIE:

ayUTOPHO# yueGHOM paboThl 00y4aromerocs (00sM3aTebHbIX yIeOHBIX 3aHsaTuii) 176 vacos;



2. CTPYKTYPA U COAEP)KAHUE YYEBHOM AUCHUILIAHBI

2.1. O6beM yueOHOM TUCHHILTHHBI H BU/IbI y4eOHOH padoThI

Buj yueOHoii padoTsl Oobvem uacos

MaxkcumanbHas yaeOHasi HAarpy3Ka (Bcero) 176

Obs3aTesbHAs ayHTOPHAs y4eOHasi HArpy3Ka (Bcero) 176

B TOM YHUCJIC:

nabopaTopHbIe pabOThI 25

Ipomexyrounas arrecraunusi B popme nuddepeHnupoBansoro 3auema (11 cemecmp)
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4.XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM
AEATEJIBHOCTU OBYYAIOIIUXCSI

OCHOBHBIMH BHJIaMH y4eOHO-TI03HABATEIIBHOMN JESTEIHHOCTH 00YYAIOIMXCS HA yIeOHbIX
3aHATHUSIX ABJISIOTCS HAOIIOJIEHHE, SKCIIEPHUMEHT, paboTa ¢ KHUIOM, CHCTEMAaTH3aIHs 3HAHHI,
peleH#e NpoOIeMHbIX CHTyalMH, 3a1a4, 1ab0paTopHbIe, IPAKTHYECKHE 3aHATHS U JIP.

Copepixanue o0yueHust

XapaKkTepHCTHKA OCHOBHBIX BH/I0B Y4e0HOI JesiTeIbHOCTH
o0y4amuxcsi (Ha ypoBHe y4eOHBIX el cTBHIA)

BBenenue

YMeH#us IOCTaHOBKY 1eJIei AesITeTbHOCTH, TUIAHUPOBAHMS
COOCTBEHHOH JEATEIBHOCTH [UIS TOCTHKEHHS TIOCTABIEHHBIX LEJIEeH,
NPEBUICHHS BOSMOKHBIX PE3YJIbTATOB ATHX JCHCTBHUIA,
OpraHu3aly CaMOKOHTPOJISL M OLICHKH IIOJIy4YEHHBIX Pe3yJIbTaTOB.
Pa3BuTie cIOCOOHOCTH SICHO M TOYHO M3JIaraTh CBOM MBICIIH,
JIOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY 3PEHHUS, BOCIIPUHHUMATH U
aHAJTM3HPOBATH MHEHHUS COOECEIHUKOB, IIPU3HABAS TIPABO JIPYTOro
YeJI0BEKa Ha HHOE MHEHHE.

[Ipoussenienre n3aMepeHus PU3NUECKUX BETHUHMH U OLEHKA MPAHMIIBI
norpemnocrei usmepenuit. [Ipeacrapnenne rpaHuIibl
MOTPEITHOCTEN U3MEPEHHH IPH TOCTPOEHHUH rpauKOB. YMeHHE
BBICKA3bIBATh TUIIOTE3bI 111 00BSICHEHHS HAOIIOAaeMBIX SIBJICHU.
YMenue npejyiaraTb MOJETH SBJICHHNA. YKa3aHHe IPaHHIl
IPUMEHHMOCTH (PU3UYECKHUX 3aKOHOB. M3/10)KeHHE OCHOBHBIX
MIOJIOJKEHHM COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. [IpuBenenue
IIPUMEPOB BIIMSHUS OTKPBITHH B (PU3MKE HA ITPOrpece B TEXHHUKE U
TEXHOJIOTMHU 1Ipou3BoAcTBa. Micnionb3oBanue VIHTEpHETA JIJIS1 TTOMCKA
uHbOpMAITHH

1. Mexanuka

Kunemaruka

IIpencraBienne MEXaHUIECKOTO ABM)KEHHS TEJIa YPaBHEHUSIMH
3aBUCUMOCTH KOOPJIMHAT M IIPOEKITHEH CKOPOCTH OT BPEMEHH.
IIpencraBnenre MEXaHUYECKOTO IBMKEHHUS Tejia rpadukamu
3aBHCHMOCTH KOOPJMHAT U MPOEKIMEi CKOPOCTH OT BPEMEHH.
Omnpenenenue KOOPIHMHAT MIPOUICHHOTO ITyTH, CKOPOCTH U
YCKOPEHHMSI TeJa o rpadukaM 3aBUCUMOCTH KOOPAMHAT M ITPOEKITHIA
CKOPOCTH OT BpeMeHH. Onpe/iesieHne KOOPAHMHAT TPOHIEHHOTO
IIyTH, CKOPOCTH U YCKOPEHHS TeJia TI0 YPaBHEHHUSM 3aBHCUMOCTH
KOOPJIMHAT M MPOEKIHH CKOPOCTH OT BpeMeHH. [IpoBenenue
CPaBHUTEIBHOTO aHAJIN3a PABHOMEPHOTO U PaBHOIIEPEMEHHOTO
JBH)KEHHH. YKa3aHUE UCIIOJIb30BAHUS TOCTYIATEILHOTO U
BpallaTeIbHOTO IBUKEHHM B TexHuke. [[probperenue ombira
paboThI B TPYIIIIE C BHIIOJTHEHHEM Pa3IMYHBIX COMUATBHBIX POJIEH.
PazpaboTka BO3MOXKHO# CHCTEMBI ACUCTBHI U KOHCTPYKITUH TSI
9KCHEPUMEHTAIBHOTO OIIPE/ICIICHUS] KHHEMATUIECKUX BEJTHYUH.
ITpencraBienue nHGOpMALIUU O BHIAX JIBHKEHHUS B BUJEC TAOJIHIIBI

3aKoHBI MEXaHUKH
HruroTona

OOBsicHeHHE IEMOHCTPAIIMOHHBIX YKCIIEPHMEHTOB,
MOATBEPKJAIONINX 3aKOH HHEepLUH. VI3MepeHne Macchl Tena.
W3mepenue cuibl B3aUMOJICHCTBUS Tell. BbuuciieHue 3HaYeHUs CHT
110 M3BECTHBIM 3HAYCHHUSIM MacC B3aHMOJICHCTBYIOMIMX TN H HX
YyCKOpeHHH. Beruricienne 3HaueHus yCKOPEHUH TeJ 10 U3BECTHBIM
3HAYEHMSAM JEHCTBYIOIUX CHI U Macc Tesl. CpaBHEHHE CHIIBI
JENCTBYS ¥ IPOTHBOAEHCTBUSL. IIprMeHeHne 3aKoHa BCEeMUPHOTO




TATOTEHUS IPH pacyeTax CUJI U YCKOPEHUH B3aUMOIEHCTBYIOIUX
tesn. CpaBHEHHE YCKOPEHUSI CBOOOIHOTO 11a/IEHUs HA IIJIaHEeTax
ConHeuHO# cucTeMbl. Bhiienenue B Tekcre yueOHUKA OCHOBHBIX
KaTeropuii HayYHOM WH(POpPMALIUH.

3akoHbI COXpaHECHHUA B
MEXAHHUKE

[IpumeHeHHe 3aK0HA COXPAHEHUSI UMITYJIbCA JIUISl BBIYUCIICHUS
HU3MEHEHHWH CKOPOCTEH Tel IMpH UX B3auMOAEeHUCTBUsAX. M3mepenue
paboThI CUJT M U3MEHEHHUE KMHETHYECKOW SHEPIUH Tea.
Breruncienne paGoThl CUIT M K3MEHEHHUSI KHHETUYECKON SHEPIUH
Tena. Beruucienne noTeHuaaIbHOM SHEPIUH TEJI B ITPaBUTALIMOHHOM
nosie. OnpeiesieH|e MOTEeHIUATBHON SHEPIHUH YIIPYTO
nehopMUPOBAHHOTO TeJIa TI0 H3BECTHOM JeOpMaIUH U KECTKOCTU
tena. [[puMeHeHme 3aK0Ha COXPAHEHUSI MEXaHUYECKOM SHEPTUU NIPU
pacderax pe3yJbTaTOB B3aUMOJIEHCTBUN TeJl IpaBUTAlIMOHHBIMHI
CWJIAMU ¥ CUJIaMM YIIPYTOCTH. Y Ka3aHUE I'PaHUL] IPUMEHUMOCTH
3aKOHOB MEXaHUKH. Y Ka3aHUe YUYeOHBIX JUCIUIUIMH, IIPH U3y4YEHUU
KOTOPBIX UCIIOJIb3YIOTCSI 3aKOHBI COXPaHEHHS.

2. OcHOBBI MOJIEKYISAPHOI (PHU3HKH U TEPMOIHHAMHKH

OcHOBBI
MOJIEKY IS PHOM
KHHETHYEeCKO# TeopHH.
HUpeanbublii ras

BeimosiHeHHE YKCTIEPUMEHTOB, CIIYXKAIUX i 0O0CHOBAaHHUS
KMHETHYECKOH Teopur. MOIeKyIsIpHO-KUHETHYECKOH TEOPHH
(MKT). Uneanbuslii ra3. Permenue 3a1a4 ¢ IpUMEHEHUEM OCHOBHOI'O
ypaBHEHHUS MOJIEKYJISIPHO-KUHETHUYECKON TEOPHH Ia30B.
OmnpenenieHre mapaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSHHM Ha
OCHOBAaHHUH YpaBHEHHsI COCTOSHUS HIealIbHOTO rasza. Onpenenenue
IapaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSIHUY U
MPOUCXOIAIIKUX MporeccoB 1o rpadukam 3aBucumoctd p (T),
V (1), p (V). DxciepuMeHTaILHOE UCCIIEI0OBAaHUE 3aBUCUMOCTH P
(T), V (T), p (V). [IpencraBnenue B BUe rpauKkoB H30XOPHOTO,
1300apHOTO ¥ U30TEPMHUYECKOT0 NPOLEeCCOB. Brruncienue cpeinei
KMHETUYIECKON YHEPTUHU TEIJIOBOIO JABUIKEHMS MOJIEKYII 10
U3BECTHOU TemIepaType BelecTBa. BricKa3pIBaHWE THIIOTES IS
00BsICHEHHSI HAOJTIOJTaeMbIX SIBIICHUN. Y Ka3aHUe IPAHHUIL
IPUMEHMMOCTH MOJIETH «HIeaIbHBIN ra3y u 3akoHoB MKT.

OcHOBBI
TePMOIHHAMUKH

V3mepeHre KOJIMYeCTBa TEIUIOTHI B IIPOIECCaX TEIIONEPEIayn.
PacueT konm4ecTBa TEIUIOTHI, HEOOXOAUMOTO Ul OCYIIECTBICHHUS
3aJJaHHOTO TIpollecca ¢ Terionepeaadeid. Pacuer uaMenenus
BHYTPEHHEH SHEPruu Tej, paboThl ¥ MEPEJaHHOTO KOJIMYECTBA
TEIUIOTHI C HCIIOJIL30BAHUEM [IEPBOT0 3aKOHA TEPMOIMHAMUKH.
Pacyet paboOTBI, COBEPIIIEHHO# ra3oM, 1o rpaduKy 3aBUCMOCTH P
(V). Berumciienue paboThl raza, COBEpIIEHHON TP H3MEHEHHH
COCTOSIHMSI 110 3aMKHyTOMY IuKIy. Beraucienue KILJI npu
COBEpINECHUH ra30M paboTHI B IIpolieccax H3MEHEHUSI COCTOSIHUS 10
3aMKHYTOMY IUKITY. OObsICHEHHE IPUHIUIIOB JIEHCTBHS TEILIOBBIX
MaruH. JleMoHCTpaus posid pU3UKH B CO3IaHUHU U
COBEPIINECHCTBOBAHMH TEIUIOBBIX JABUTaTeleh. M3moxenue cyTu
9KOJIOTHIECKHX PoOIIeM, 00yCIOBICHHBIX PabOTOM TEIIOBBIX
JIBHTATENICH U TPEUIOKEHUE ITyTH UX PEIIeHHs. YKa3aHue IPaHull
[PUMEHUMOCTH 3aKOHOB TEPMOIMHAMHKH. Y MEHHME BECTH JHAJIOT,
BBICIYIIIMBATh MHEHHUE OIMIOHEHTA, y4acTBOBATh B JIMCKYCCHUH,
OTKPBITO BBIPAXKATh W OTCTAUBATh CBOIO TOUKY 3PEHHS. Y Ka3aHHE
yueOHBIX TUCIMILIAH, IPH U3YUYEHHH KOTOPBIX UCIIOJIb3YIOT
yueOHbII MaTepuan « OCHOBBI TEPMOIMHAMHUKU

CaoiicTBa napos,

I/I3MepeHHe BJIQJKHOCTH BO3]TyXa. Pacuer xoiuyecTBa TEIUIOTHI,




JKHIKOCTeH, TBepaAbIX
TeJl

HEOOXOIMMOT0 JIIsl OCYIIECTBICHHS IIPOLecca IEPEX0/1a BEIECTBA
U3 OJIHOTO arperaTHOr0 COCTOSHUS B APYToe. DKCIEPUMEHTAILHOE
HCCIIeZIOBAHUE TEIJIOBBIX CBOMCTB BemecTBa. [IpuBenenne
MPUMEPOB KaIIMJUIIPHBIX SIBJIEHUH B OBITY, IPUPOJIE, TEXHUKE.
HccrnenoBanne MeXaHHIECKUX CBOUCTB TBEPABIX Tell. [IpuMeHenne
(u3HYecKUX MOHSITHI U 3aKOHOB B Y4eOHOM MaTepHae
npogeccroHanbHOro Xapakrepa. Vcnonszosanue UnTtepuera s
MIOHCKa HHPOPMAIMH O pa3paboTKaX U MPHUMEHEHUSIX COBPEMEHHBIX
TBEPIBIX U aMOP(HBIX MAaTEPHAIIOB

3. DJIeKTpoANHAMHKA

JIEeKTPOCTATHKA

Bbrurciienye cui1 B3aMMOICHCTBUSI TOUSYHBIX 3JIEKTPUIECKHAX
3aps/10B. Beryucienne HanpsHKeHHOCTH 3JIEKTPUYECKOTO TIOJIS
OJTHOTO M HECKOJIBKUX TOYEUHBIX HJICKTPHUECKHX 3apsiI0B.
Brrumcienne noTeHmana sJIeKTpUIecKoro mojis OQHOro U
HECKOJIBKMX TOYEUHBIX 3JIEKTPUYECKUX 3apsoB. Mizamepenue
Pa3HOCTH MOTEHIMAIOB. Mi3MepeHne SHepruu JIeKTPUIECKOro MOJIst
3apsHKEHHOT0 KOHJIEHcaTopa. BeranciieHre sHEprun 3JeKTPHYECKOro
T0JIs1 3apsDKEHHOro KoHAeHcaTopa. Pa3paboTka riaHa u BO3MOXHOM
CXEMBI JIEHCTBUI SKCIIEPUMEHTATBHOTO ONPEAEICHHUS
9JIEKTPOEMKOCTH KOHJICHCATOPA U TUAJIEKTPHUYECKOM
IIPOHMIIAEMOCTH BelecTBa. [IpoBeieHre CpaBHUTEIHHOIO aHAIN3a
I'PaBUTALIMOHHOTO U AJIEKTPOCTATHYECKOTO TOJIEH.

IMocTossHHBINH TOK

W3mepenne MOIIHOCTH 31eKTpudeckoro Toka. Msmepenune DJ(C u
BHYTPEHHEI0 COIIPOTUBIICHUS UCTOYHHUKA TOKA. BEImoHeHNE
pacyeToB CHJIBI TOKA M HAIIPSDKEHUHM Ha y9acTKax dJIEKTPHIECCKUAX
neneid. O0ObsCHEHHE HA IPUMEPE IEKTPHUYECKOMN LETH C JABYMSI
ucrouynukamu Toka (3/1C), B KakoM cirydyae HCTOYHHUK
9JIEKTPUYECKOHN SHEPTUU paboTaeT B pexkUMe IreHepaTopa, a B KakoM
— B pexume norpedutens. OnpeaencHue TeMnepaTypbl HUTH
HakajnuBaHus. M3MepeHune 3/1eKTprHuecKkoro 3apsijia 2JIeKTPOHa.
OObsicHEHUE TPUPOJIBI FTEKTPUIECKOTO TOKA B METAIIIAX,
SJIEKTPOJIMTAX, ra3ax, BaKyyMe U MOIynpoBoaHuKax [Ipumenenne
9JIEKTPOJIM3a B TeXHHUKE. [IpoBeieHue cpaBHUTEIBHOTO aHATU3A.
HECaAMOCTOSATEILHOIO M CAMOCTOSITEIBHOTO Ta30BhIX Pa3psiioB.
CHsATHE BOJIBTAMIICPHOI XapaKTepUCTHKH auoxa. [IpoBenenue
CPaBHUTEJIBHOIO aHAJIM3a MOJIYIIPOBOJHUKOBBIX TUOJIOB U TPHOJIOB.
Hcnons3oBanue MHTepHEeTA 17151 TOMCKA HHGOPMAIIHH O
IEPCIEKTUBAX PA3BUTHS MOIYIPOBOIHUKOBOM TEXHUKH. Y CTAHOBKA
IIPUYMHHO-CJIEJICTBEHHBIX CBSI3CH

MarguTHbIe SIBJICHHS

W3mepenue HHIYKIMH MarHUTHOTO 1M0JIsl. Berurciienue cui,
JEWCTBYIOIIMX HA IPOBOAHUK C TOKOM B MAarHUTHOM IIOJIE.
Brruncienue cuit, 1eHCTBYIOIMX Ha JIEKTPHYECKHIA 3apsil,
JIBHIKYIIMWCS B MArHUTHOM 1ioJie. MccnenoBanue sBjieHUi
9JIEKTPOMArHUTHOW MHIYKIUH, CAMOUHIYKIIUU. Berauciienue
OHEPI'MM MarHUTHOro noisi. OOBsCHEHUE MPUHITHITA JCHCTBHS
snekTpoasuraresis. O0bsCHEeHUEe MPUHITHIIA JICHCTBHS TeHepaTopa
9JIEKTPUYECKOI0 TOKA U JJIEKTPOU3MEPUTEIBHBIX TPUOOPOB.
OObscHeHne IpUHIHIA AeHCTBHS Macc-crieKTporpada, yeKopuTeei
3apsKEHHBIX 4acTHIl. OObSICHEHHE POJIM MArHUTHOTO TMOJIS 3eMJTH B
KH3HU paCTEHUH, )KUBOTHBIX, YesloBeKa. [IpuBenenue npumepon
IIPaKTHYECKOTO IIPUMEHEHNS U3yUEHHBIX SIBJICHHH, 3aKOHOB,
npubopoB, ycrpoicTs. [IpoBeneHne CpaBHUTEILHOTO aHAIN3A




CBOMCTB AJIEKTPOCTATHIECKOT0, MATHUTHOTO U BUXPEBOTO
ANIeKTpUUECKUX nosei. OObsACHEHHE Ha TPUMEPE MArHUTHBIX
SIBIICHUH, ToueMy (PU3UKY MOXKHO pacCMaTpUBaTh KaKk
METaIUCITUTUIAHY.

4.KoJsie0anus ¥ BOJHBI

MexanuuecKue
KoJIe0aHusa

HccnenoBanue 3aBUCUMOCTH TIEpH0/I1a KoJleOaHUi MaTeMaTHIeCKOTo
MasiTHUKA OT €r0 JUTHHBI, MACChI U aMILTATYIbI KOJIeOaHUH.
HccnenoBanue 3aBUCUMOCTH Tepro/ia KosiebaHuii rpy3a Ha IpyKUHE
OT €ro MacChl M XKEeCTKOCTH MPYXUHBIL. Beraucienue neproja
KoJIeO0aHH MaTeMaTHYECKOT0 MasTHUKA T10 U3BECTHOMY 3HAYEHUIO
€ro JUTHHBL. BerauciieHue nepuojia Kojiebanuii rpy3a Ha MpyKHHE 110
U3BECTHBIM 3HAYEHUSIM €TI0 MacChl M JKECTKOCTH MPYKHHBL.
BripaboTka HaBBIKOB BOCIIPUHUMATH, AHATTM3HPOBATH,
nepepabaThIBaTh U MPEABSBIATE HHPOPMAIUIO B COOTBETCTBHHU C
IIOCTaBJICHHBIMHE 3a/1a4aMu. [IpuBeieHue mpumMepoB
aBTOKOJIeOATEIbHBIX MEXaHUYeCKnX cucreM. [IpoBenenue
Kyaccuukain KojaeOaHuit

Yupyrue BoJIHbI

M3MepeHue JUTHHBI 3BYKOBOM BOJTHBI IO pe3yJibTaTaM HaOJIto1eHu i
uHTEep(EepeHIInH 3BYKOBBIX BOJIH. Habmoienue u o0bsicHeHe
SIBJICHUH HHTEpPEPEHIIMU U TH(PPAKIIUH MEXAaHUIECKUX BOJIH.
[IpencraBnenue obiacTeit mpuMeHEHHs yIbTpa3ByKa U MEPCIEKTUBbI
€ro UCIIOJIb30BaHMs B PA3JIHYHBIX 00JaCTIX HayKH, TEXHUKH, B
MeUIHe. V3J100KeHre CyTH SKOJIOTHYECKUX MTPOOIEM, CBA3aHHBIX C
BO3/I€CTBHEM 3BYKOBBIX BOJH HAa OpPraHU3M Y€JIOBEKa.

DJIEKTPOMATHHTHbIE
KOJIe0aHus

HabumoieHre OCIMUIOrpaMM rapMOHHYECKHIX KOJIeOaHuM CHITBI TOKa
B 11y, M3mMepenue 3JeKTpOeMKOCTH KOHeHcaTopa. M3mepenne
WH/{yKTHBHOCTB KaTyIIKu. VcciiefoBaHUe SIBICHUS JJIEKTPUIECKOTO
pe3oHaHca B mocjeaoBareibHoi nenu. [Iposenenune ananoruu
MEXTy GU3NIECKUMH BETHUHHAMH, XapaKTEePU3yIOIIUMHU
MEXaHHUYECKYIO ¥ 3JIEKTPOMArHUTHYIO K0JieOaTeIbHbIe CHCTEMBI.
Pacuer 3HAQUEHMH CHIIBI TOKA M HAIIPSDKEHHS Ha DJIEMEHTaX LENu
HepeMEeHHOr0 Toka. MccnenoBanue MpUHIMUIIA JEHCTBUS
Tpancdopmaropa. MccinenoBanue MpuHIKIA I€HCTBUS T'eHepaTopa
nepeMeHHOro TokKa. Mcronp3oBanue MuTepHera i moucka
UH(OPMAIHK O COBPEMEHHBIX CIIoco0ax nepeaadu dJIeKTPOIHEPIHH.

JJIeKTPOMArHHTHbIE
BOJIHBI

OcyimecTBIeHrEe paaroniepeiaud u pajuonpuemMa. Vccienosanue
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIBIO MOOUIIBHOTO
tenedoHa. Pa3BuTie EHHOCTHOTO OTHOIIEHHS K U3y4aeMbIM Ha
ypokax (pu3uKu 00BEKTaM ¥ OCBAMBAEMBIM BHAM JIEATEILHOCTH.
OOBsiCHEHHE TPUHITUITHATIBHOTO Pa3JInYMsl IPUPOIBI YIPYTUX U
3JIEKTPOMATHUTHEIX BOJTH. M3JI05KEHHE CYTH 9KOJIOTHYECKHIX
po0JieM, CBSI3aHHBIX C AJIEKTPOMArHUTHBIMU KOJIEOaHUSIMHU U
BosiHaMu. OOBSICHEHHE POJIU 3JIEKTPOMArHUTHBIX BOJIH B
COBpPEMEHHBIX UCCIIeIOBaHUSIX BceneHHOM.

5. Onruka

IIpupona ceera

[IpuMeHeHHe Ha TPAKTHKE 3aKOHOB OTPAYKEHUS U IIPEJIOMIICHHSI
CBeTa IpHU pereHuy 3a1a4. OnpeesieHue CleKTpalbHbIX TPaHHIl
YyBCTBUTEIBHOCTH YEJIOBEYECKOTO IJ1a3a. Y MEHHE CTPOUTH
H300pakeHUs IPEJIMETOB, JaBaeMble TMH3aMU. Pacuer paccTosHus
OT JIMH3BI JI0 H300paXKeHus rpeaMeTa. Pacder onTu4ecKo CHIbl
nmuH3bL M3Meperne GoKycHOro paccTosiHMs JIMH3EL VIcnbiTanue
MoziesIeif MUKPOCKOIIA U TeJIECKOIIA.




BoJsiHoBEbI€E cBOlicTBA
cBeTa

Habmonenue siBnenust uHTEpHEPEHITNH STEKTPOMArHUTHBIX BOJIH.
HaGmonenue siBieHus U pakiuy 3JeKTPOMarHUTHBIX BOJIH.
Habmonenve siBneHust MOJISIpU3aIH SJIEKTPOMArHUTHBIX BOJIH.
W3mepeHue JTUHBI CBETOBOM BOJIHBI ITO pe3yJibTaTaM HaOIOIeHUs
sBnenust uurepdepenmun. Habmonenue siBieHus 1udpakiuuu crera.
Habmonenue siiieHus mossipu3anuy u aucrnepenu ceera. [louck
pa3In4Mil ¥ CXO/CTBA MEXTY TU(PPAKITHOHHBIM M JHUCIIEPCUOHHBIM
cnektpamu. [ IpuBeeHre npuMepoB MOSIBJIICHUS B IIPUPOJIE U
UCTIOJIb30BaHMS B TEXHUKE SIBIICHUH MHTEp(EpeHIH, TUdpaKiuu,
HOJIIpU3allvY U Aucnepcuu ceeta. [lepeuncienne MeTon0B
MO3HAHUSI, KOTOPBIE UCIIOJIH30BAHBI IPU U3YYEHUH YKa3aHHBIX
SIBJICHU I

6. OcHOBBI CIIEHUAIBLHONI

TEOPHH OTHOCHTEC/IBbHOCTH

OcCHOBBI cHIENHAIBLHOMK
TEOPHH
OTHOCHUTEJIHLHOCTH

OOBbscHeHHe 3HAaUUMOCTH ofbITa Maiikenbcona-Mopiu.
dopmyupoBanue noctyiatoB. O0bsicHeHue Y deKxTa 3ameIeHUS]
BpeMeHH. Pacuer sHepruu 1mokosi, UMITyJIbCa, SHEPTUU CBOOOIHOM
yacTuIsl. BeipaboTka HAaBBIKOB BOCIIPUHUMATH, AaHATTU3UPOBATH,
nepepabaThIBaTh U MPEABSBISATH HHPOPMAIUIO B COOTBETCTBUHU C
IIOCTABJICHHBIMHU 3a/1a4aMH.

7. D1eMeHThI KBAHTOBOM

¢puzuxu

KBanroBasi onTuka

Ha6monats potosnektpudeckuit 3pdexr. OObICHATH 3aKOHBI
CroneToBa U JaBJieHUE CBETa HA OCHOBE KBAHTOBBIX IIPECTaBICHUH.
Pacuer MakCUMaIbHOM KAHETUYECKON SHEPTUH SJIEKTPOHOB TIPH
dotoanekrpraeckom 3 dexre. Onpenenenue padboThl BEIXOA
AJIEKTPOHA TI0 TpadUKy 3aBHCUMOCTH MaKCUMAJIBHOW KHHETUYECKOH
SHEPrHd (OTOSIEKTPOHOB OT YACTOTHI cBeTa. Vi3MepeHue paboTel
BBIX0J1a 2JIeKTpoHa. [Tepeuncienue npubOpoB yCTaHOBKH, B
KOTOPBIX MPUMEHSETCS O€3MHEPIUOHHOCTE (hoTod(hdeKTa.
OOBsicHEHHE KOPITYCKYJISIPHO-BOJIHOBOTIO JAyaJld3Ma CBOMCTB
¢doroHoB. OOBACHEHUE PO KBAHTOBON ONTHKH B Pa3BUTUU
COBPEMEHHOH (PHU3HKH.

Pduszuka aroma

Habmronenue muHeHYaThIX CIIEKTPOB. PacyeTr 4acToThl M JUTMHBI
BOJIHBI HCITyCKaeMOr'0 CBETa IPH IEPEX0/IE aTOMa BOJOPOA U3
OJTHOT'O CTAI[HOHAPHOTO COCTOSIHHS B Zipyroe. OObsICHEHHE
IPOMCX0XK/ICHHS JIMHEHYATOr0 CIIEKTPa aToMa BOAOPO/Ia U pa3InyMsl
JTMHEHYATHIX CIIEKTPOB PA3JIMYHBIX ra30B. BBIYHMCICHUE JJIHMHbI
BOJIHBI Jie Bpoiiis 4acTUIIBI ¢ ©3BECTHBIM 3HAYEHUEM UMITYJIbCA.
HccnenoBanue mHeityaroro cnekrpa. VccnenoBanue npuHIMIa
paboThI JIIOMUHECTIEHTHO# JTamIibl. HaOmoienue u o0bscHeHne
HpUHIKTIA JIeHCTBHS J1azepa. [[puBeieHne npuMepoB UCIIOIB30BaHU
Jla3epa B COBpEMEHHOH Hayke U TeXHuke. Vcnoap3oBanue
WuTtepHeTa /Ui MOucKa HHYOPMAIIMK O NEPCIEKTHBAX IPUMEHEHHSI
Ja3epa.

Puzuka arTOMHOI0
siapa

Habmoienue TpekoB anbda-uactull B kamepe Busbcona.
PeructpupoBaHue sIepHBIX U3TYYEHUN C TOMOINBIO CUETUMKA
I'eiirepa. Pacuer sHepruu cBs3u aTOMHBIX s1ep. Onpenenenue
3apsijia © MacCOBOT'O YKCJIa aTOMHOTO sJIpa, BOZHUKAIOILEIO B
pe3yJibTaTe paJrHoaKTHBHOIO pacnaja. Beraucienue sHepruy,
0CBOOOJKIAIOMIEHCS TIPH paJnOaKTUBHOM pactnaze. Onpeenenue
IPOIYKTOB sIIEPHOM peakiiuu. Beruucienue sHepruy,
0CBOOOXKTAIOIIEHCS TTPH SIIEPHBIX peakiusix. [lonrnmanue
IPEUMYIIECTB U HEIOCTATKOB UCIIOJIb30BAaHMSI ATOMHOW SHEPIUH U




HMOHU3UPYIOIUX U3TyUYe€HHUH B IPOMBIILIIEHHOCTH, MEULIMHE.
N3noxxeHue cyTy 9KOJIOTHUYECKUX MTPOOIIEM, CBA3AHHBIX C
OHMOJIOTHYECKUM JICHCTBUEM PaIHOAKTUBHBIX M3JTyUYCHHH.
[TpoBenenue KIaccUpUKAIIMU JIEMEHTAPHBIX YACTHIL IO UX
(GHU3UUECKUM XapaKTepPUCTUKAM (Macce, 3apsily, BpeMEHH JKU3HH,
cnuHy U T.7.). [IpeacraBnenue o xapakTepe YeThIpEX TUIIOB
(byHIaMEeHTaTbHBIX B3aUMOJICHCTBUM 2JIEMEHTAPHBIX YACTHI] B BUJIE
tabnunbl. [loHuMaHne neHHOCTeW HAyYHOTO [MO3HAHUS MHpa He
BOOOIIIE JUIsl YEIOBEUECTBA B IIEJIOM, a JUIsl KaXI0T0 00yJaroImerocs
JIMYHO, IIEHHOCTEW OBJIAIEHHUSI METOJIOM HAYYHOTO MTO3HAHHUS JIJIS
JIOCTUKEHHUS ycTiexa B JIOOOM BHJIE MPAKTUYECKOM NEeSITeIHOCTH.




5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHM I

JMCLUATIIVHBI

Konrpone u omeHka pe3yibrartoB

OCBOCHMUSA

JUCIMITITHHBI OCYHICCTBIIAIOTCS

npernojasareiieM B MPOLECCE NPOBEIECHHUs NPAKTHYECKHX 3aHITHH M J1abOpaToOpHBIX pador,
TECTUPOBAHMS, & TAKIKE BBIMOIHEHUS 00OYJarOIMMHCS HHAUBHIYAIbHBIX 3aaHHH, KOHTPOJIBHBIX

pabor.

Pe3yabTaThl 00yuenus

OcHOBHBIE MOKA3ATEJH OLICHKH pe3yJjbTaTra

e c(OpMUPOBAHHOCTH TIPEICTABIEHHH O POJIU U
MecTe (GU3MKH B COBPEMEHHOM HAYYHOM KapTHHE
MHpA; IOHUMaHHe PU3NIECKOU CYIITHOCTH
Ha0Mo1aeMbIX BO BeeneHHoM sSBieHMi;
IIOHUMAaHuE PO GU3NKU B GOPMUPOBAHUK
KPYyro3opa 1 (yHKIMOHAIBLHOM IPaAMOTHOCTH
YeJI0BEKa JUIsl PeLIECHUs MPAKTHYECKHX 3a7au;

® BJIAJICHUE OCHOBOIIOJIArAlOIIUMHI
(pu3nUecKIMH OHATHAMHE, 3aKOHOMEPHOCTSIMH,
3aKOHAaMU M TEOPHUSIMHU; YBEPEHHOE
UCIIOJIb30BaHUE (PU3UIECKON TEPMUHOIOIHH U
CHMBOJIUKH;

® BJIAJICHUE OCHOBHBIMH METO/IaMU HAYYHOT'O
II03HaHMs], UCTIOJIb3YEMBIMHU B (hH3HKE:
HaOJIIoIeHNE, OTMCaHue, H3MEPEHHE,
9KCIIEPUMEHT;

e yMeHHs 00padaThIBaTh pe3yIbTaThl
M3MEpEHHH, 0OHAPYKUBATH 3aBUCHMOCTH MEK/TY
(bu3nueckumMu BeTMIUHAME, OOBICHATH
IIOJIyYEHHBIE PE3yJIbTATHI U JIeJaTh BHIBOIBI,

® Cc(HOPMHPOBAHHOCTH YMEHHMS PElIaTh
bu3nueckue 3aaaun;

e c(HOPMHPOBAHHOCTH YMEHHUS IPUMEHSTH
IIOJIyYEHHbIE 3HAHUS ISl OOBSICHEHHS YCIIOBHIA
NpOTEKaHus (PU3NUECKUX SBICHHN B IPUPOJIE, B
npodeccuoHaTBHON chepe u ISt IPUHATHS
MPAaKTHYECKUX PEIICHHI B TOBCEIHEBHOM
KU3HU;

® c(hOPMHUPOBAHHOCTH COOCTBEHHOM TO3UIIUH
10 OTHOLIECHUIO K (pU3UUECcKOil HHOpMAIHH,
110JTy4aeMOH M3 pa3HbIX HCTOYHUKOB.

e OOBACHATH (PU3UYECKHUE SIBIICHUSI.

e Jlenats 0600mEeHHS

e OreHKa BOCIPOU3BEACHUS OCHOBHBIX
(bU3MUECKUX MMOHSATHIA, 3aKOHOMEPHOCTEH,
3aKOHOB, TEOPHIi, UCIIOIB30BaHUS (PUIUUECKOI
TEPMUHOJIOTHH ¥ CUMBOJIUKH.

e Ornenka HaOMIOCHUS, ONTUCAHUS, H3MEPEHHUH,
IIPOBEICHUSI IKCIIEPUMEHTA, B XOJI€
1a00paTOPHBIX padoT.

e OneHka yMeHHUs1 00pabaThIBaTh Pe3yJIbTaThl
U3MEPEHHH, yCTaHABITHBATh 3aBUCUMOCTH MEXTY
(bHU3MYECKUMH BETMIMHAMH, OOBSICHATD
MIOJIyYEHHBIE Pe3yIbTAaThl U JIEJIaTh BBIBO/IBL.

e OueHka pemieHus GU3MIECKUX 3a1a4.

e YMeHUe JienaTh BBIBOJ, aHATH3HPOBATH
CHUTYAIHIO.

e AHamM3upoBaTh, 0000MATH, /I€JIATh BHIBOJIBI B
Ipoliecce MOoAroTOBKH pedepaToB U COOOIIEHHI
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