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1. TIACTIOPT PABOYE# IPOr'PAMMBI YYEBHOM JUCIUILTAHbI
DHIUKA

1.1. ObaacTs npHMeHeHHS PHMEPHOI NPOrpaMMbl

TporpamMma o61reo6pa3oBaTebHOA yueOHOH MMCUHIUIHHD! «pHIMKa» NpeHasHatueHa
IS W3ydeHHs (QH3MKH B MpODECCHOHATbHBIX 00pa3oBATE/ILHEIX OPraHH3ALUAX, PEaTH3YIOMHUX
06pa3oBaTebHYI0 TporpaMMy cpenero obuiero obpasoBaHHsA B IIpeeiaX OCBOCHHA OCHOBHO#
npodeccHonanpHol  00pasoBaTeNbHOA  TPOrpaMMBl CII0 ma 6ase ocHOBHOro o0mwero
o6pa3oBanus MO CHNENMATHHOCTH TEXHHYECKOro MPOoQuAA CpEeIHEro npoecCHOHATBHOTO
obpazoBanus
07.02.01 «ApxuTEKTYpa»

1.2. Mecro y4eOHOii AMCUMIIHHBI B CTPYKTYpe OCHOBHOMH npodeccHoHANLHO
ofpa3oBaTe/IbHOH NPOrpaMMbL:

VyebHad [UCIHIUTHHA «pHINKA» SBIsSeTcH YUeOHBIM MPEIMETOM o0s3aTENBHOM
npeaMeTHol o6acTh «npoduneHoi Hayku» GI'OC cpeanero obuiero 06pasoBaHHs.

1.3. Llean u 3a7a4H y4eOHOH NHCHHIUVIHHBI — TPeGOBaHHH K Pe3yJabTaTaM OCBOCHHH
y4e0HO0#H {HCHHIUIHHBI:

Cojiepanne MporpaMMbl «HU3NKay» HATIPABIEHO Ha OCTHIKEHHE CIEAYIONHX Heeii:

* OCBOGHHE 3HAaHMIl 0 (QYHZAMEHTAIBHBIX (H3MYECKHX 3aKOHaX H NPHHIHINAX, NCKAUHKX B
OCHOBE COBPEMEHHOI (PH3HYECKOH KapTHHbI MHpa; HaH0OJee BaXHBIX OTKPBITHAX B 00MAacTH
(M3HKH, OKa3aBLIKHX OTpeesiAloiee BIHSIHME HA Pa3BHTHE TEXHHKH H TEXHOJIOTHH; METONAX
Hay49HOTO NO3HAHHS TPHPOIbI;

+ OBJAficHHE YMEHHUAMH MPOBONTE HAOIIOAEHUS, [IAHHPOBATE U BBIIOIHATE IKCIIEPUMCHTEL,
BBUIBMIATE THTOTE3B] H CTPOWTh MOJIENH, NPHMEHSTH MONYdYeHHBIE 3HAHMA MO (pH3HKe IUIA
OOBACHEHHS pasHOOOPA3HBIX (HM3MHMECKHX SBJICHHH H CBOHCTB  BEINECTB; IPAaKTHHYECKH
HCIONB30BATh  (pM3MYECKHE 3HAHHMA, OLEHHBATH JOCTOBEDHOCTh  ECTECTBEHHO-HAYYHOH
HHGOPMALHH;

* pa3BUTHE MO3HABATENBHBIX HHTEPECOB, HHTE/UIEKTYATbHBIX H TBOPYECKHX CMOCOOHOCTEH B
nporiecce nNpuoOpeTeHHs 3HAHHH M yMeHuH M0 (H3MKE C MCIONb30BAHHEM pPa3IHYHBIX
HCTOUHHKOB HH(pOPMALIMH H COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHId;

* BOCIHMTaHHE YOEXKICHHOCTH B BO3MOKHOCTH MO3HAHHSA 33KOHOB NPHPO/bI, HCIONB30BAHHA
JOCTHAKEHHH (H3MKM Ha 6naro pasBHTHS YENOBEYECKOH UMBHIH3ALHH; HEOOXOAHMOCTH
COTPYJHHYECTBA B MPOLECCE COBMECTHOTO BBITTOJHEHHA 34/1a4, YBaXKHTEIbHOIO OTHOIICHHA K
MHEHHIO OIOHEHTAa NpH OoOCYXKIEeHHH Tnpob/ieM eCTECTBEHHO-HAydHOTO CONepiKaHHs,
FOTOBHOCTH K MOpAIbHO-ITHYECKOH OLlEHKe HCIOJIB30BAHHA HAyYHBIX JOCTHXKEHHH, YyBCTBA
OTBETCTBEHHOCTH 3a 3aLIUTY OKPYXAIOIIeH Cpebl;

* JHCHOJB30BAHHE NPUOOpETeHHBIX 3HAHMH W YMEHHMH Ul pelIeHHs NPaKTHYSCKHX 3anad
MOBCEAHEBHOH Ku3HH, o0ecrneyeHus 0e30MacHOCTH COOCTBEHHOH JKHM3HH, PAlMOHAIBHOTO
IPHPOJIOTIONB30BAHMS M OXPAHBI OKPYKAIONLEH cpe/ibl H BO3MOIKHOCTD PUMEHEHHUS 3HAHUH PH
PpeLlIeHHH 33134, BOHHKAIOIINX B mocieytomeit npodeccnoHansHOH nesTe/IbHOCTH.

Ocpoenne comepxanus yueOHONl IHCIMIUIMHBL «du3uKa» oOecneunBaeT IOCTHKECHHE
CTYJEHTAMH CeVIOIHX Pe3y.IbTATOB:

* JIHYHOCTHBIX:



* IHYHOCTHBIX:

— UYBCTBO TOPAOCTH H YBAKEHHA K HCTOPHH H JIOCTH)XEHHSIM OTE4ecTBEHHOH (H3HIeCKOH
HaykH; (M3HYECKH TPAMOTHOE INOBEICHHE B npoecCHORANBHOM JeATebHOCTH | OBITY NpH
obpatnenun ¢ IpHOOpaMH H YCTPOACTBAMM;

— TOTOBHOCTh K TNPOAO/DKEHHIO 00pa3oBaHHs H IOBBINICHHA KBanMpuKalMH B H3OpaHHOH
npoQeccHOHANBEHOM AEATEIHHOCTH H 00BEKTHBHOE OCO3HAHHE PO (hr3MEecKHX KOMIETEHIHIE
B 3TOM;

— yMeHHe MCHOJIB30BaATh JOCTHXCHHS COBpeMeHHON (IH3HYECKOH HAYKH H (hu3HIeCKHX
TeXHOJOTHI JUIS TOBBIUEHHS COOCTBEHHOIO HHTE/UIEKTYATbHOrO pPasBUTHA B BBIOpaHHOM
npodeccHoHATbHOMH JEATEIBHOCTH;

~ YMEHME CaMOCTOATENbHO J00BIBATE HOBBIE A cebs (u3MUecKHe 3HAHUS, WCTIONb3YS A
3TOTO JIOCTYIHBIE HCTOUHHKH HHOPMAIIHH;

— yMeHHe BHICTPAHBATh KOHCTPYKTHBHBIE B3aHMOOTHOUICHHA B KOMAHAE MO

peleHAI0 OOIIHX 3a/1a4;

— yMeHHe YTIPaBIATh CBOEH TMO3HABATEIbHON JCATE/ILHOCTEIO, MPOBOJHTE caMOOIIEHKY YPOBHSA
coOCTBEHHOrO HHTEIUIEKTYAIBHOTO Pa3BUTHA,

* MeTanpeIMeTHBIX:

— MCTIOJIB30BAHKE PA3IMYHBIX BHIOB MO3HABATENBHOMN IEATENBHOCTH JUIA PEIICHHA (hu3nUecKHX
3a7ay, NPUMEHeHHE OCHOBHBIX METONOB TMO3HAHHS (HAOMIOACHHA, ONHCAHHA, HIMCPCHHA,
HKCIEPHMEHTA) JUIS H3YUEHHS PasiIHIHBIX CTOPOH OKpYXKaoIIeil N1eHCTBHTENBEHOCTH

—  HCIONB30BAHHE OCHOBHBIX  HMHTEUIEKTYaJbHBIX  ONEpAlMii: IMOCTAHOBKH  3a/ladH,
(OpMyTHpOBaHHs THNOTE3, AHANH3Aa H CHHTE3d, CPaBHEHM, 06001IeH A, CHCTeMATH3AIHH,
BBISB/ICHHA NPHYAHHO-CIEICTBEHHBIX CBA3eH, MOMCKa aHAIOTOB, $OpMYyTHPOBAHHS BBIBOJIOB
JUISl H3ydeHHs PasJIHYHBIX CTOPOH (PM3MYECKHX OOBEKTOB, ABJIEHHI H MPOLECCOB, C KOTOPBIMA
BO3HHKAET HEOOXOMMMOCTE CTANTKHBATLCA B TPOeCCHOHATBHOH cdepe;

— yMeHHe reHepHpOBAaTh HIEH U ONpeieNiTh CPeICcTBa, HeoOXOMUMBIE U1 HX pealn3aluy;

— yMeHHE HCIOIb30BATH PAa3IHYHBIE HCTOMHHKH JUIA MONY<9CHHA dusudeckol MHGOpMALHH,
OLICHUBATB €€ JJOCTOBEPHOCTH;

~ yMeHHe aHATM3HPOBAT H IIPECTABIATE MH(OPMALHIO B Pa3IHIHBIX BHAX;

~ yMeHHWe nyONIMYHO MpEJCTABINTh PE3YIbTaThl COOCTBEHHOro MCC/IENOBaHHA, BCCTH
JMCKYCCHHM, JOCTYNIHO H TapMOHMYHO codeTas cojepkaHue H (opMbl npeJcTaBIAeMOH
HHpOpMALIHH;

* NIpeIMeTHBIX:

— chOpMHPOBAHHOCTD IPEICTABICHHA O POMH H MECTe (H3MKH B COBPEMEHHOH Hay4HOH
KapTHHE MHpa; NoHMMaHHe (H3HYeCKOH cylmHOCTH HabmoJaeMbiX BO BeeneHHo# siBJICHHI,
poan dusukn B dopMmupoBaHEE Kpyrosopa M (GyHKUHOHANBHOH IPAMOTHOCTH YeIOBEKa JUiA
pelleHus NPaKTHYECKAX 3a/1at;

—BJia/IeHle OCHOBOMOJIArAIOMMMA (H3HYECKHMH MOHATHAMH, 3aKOHOMEPHOCTAMH, 3aKOHaMH H
TEOPHAMH;

- YBEPEHHOE HCII0NIb30BaHHE (PH3HIECKOH TEPMHHOIOTHH H CHMBOJIHKH;

— BIATEHHE OCHOBHBIMH METOJaMH HAayJHOTO I[IO3HAHHUS, HCIONB3YeMbIMH B (pH3HKe:
HaOmoaeHHeM, OITHCAHHEM, H3MEPEHHEM, SKCIIEPHMEHTOM;

— yMeHHs 06pabaTsIBaTh pe3yIbTaThl H3MEPEHH I, OOHApYKHBATh 3aBHCUMOCTE

MekIy (pH3HUECKHMH BeTHUHHAMH, O0BACHATE IIOJTy4eHHBIE Pe3y/IbTaThl H AC/IATh BBIBO/IBL;

— c(hOPMHPOBAHHOCT YMEHHS PelIaTh QH3HUECKHe 3a1atH;

— chOpPMHPOBAHHOCTE YMEHHA IPHMEHATH [ONYYeHHBIE 3HAHHA JULA obBsicHEHHs YCIIOBHIA
MpOTeKaHHsA (H3HYEeCKHX sBleHHH B NpHpoae, MpopecCHOHATLHOH chepe H IS NPHHATHS
NpaKTHYECKHX PellleHHiT B MOBCEAHEBHOM KH3HU]

~ cOPMHPOBAHHOCTS COBCTBEHHON MO3HIMH N0 OTHOMIEHHIO K (u3nveckold HHpoOpMaumH,
[OMy4aeMOH U3 pa3HBIX HCTOUYHHKOB.



1.4. KolH4ecTBO 4acOB HA 0CBOEHHE NPOrPaMMbl YeOHOi AHCUHIIHHbI:
MakcHMAaIbHOH yueOHoii Harpy3k# o0yudatouterocs - 181 dacos, B ToM wucIe:
obs3aTenbHOM ayAHTOpHOH yueGHOI Harpyskn obyuaiomerocs - 120 dacos;
camocTosTenbHOi paboTs! obyqaromerocs - 60 qacos.



2. CTPYKTYPA H COJAEP’KAHHUE YYEEHOU TACHMILIAHbBI

2.1. Ofbem yae6Hoil THCUHILTHIBI H BHbI y4e6noil paboTer

Buj yuebHoii pabotei

0O6nemM yacos

MakcuMAaIbHAA yaeOHas HATpY3Ka (Bcero) 181
Obs3aTenbHas ayIHTOPHAd yueOHAs HArpy3Ka (Bcero) 121
B TOM YHCJIE!

JIEKLHH 41
nabopaTtopHble paboTel 40
NPAKTHYECKHE 3aHATHSA 40

CaMocTosiTe/1LHas paboTa odyuaromerocs (Bcero) 60
B TOM YHCIIE:

camocToATebHAs pafoTa Mo MOATOTOBKE pehepaToB H HHAHBHIYAIBHBIX 20
MPOEKTOB

BHeayIMTOPHAS CaMOCTOATeIbHAA paboTa 40
Urorosas arrecrauus B hopme JK3aMeHa
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3. XAPAKTEPHCTHKA OCHOBHBIX BUJIOB YYEBHOH IEATEJIBHOCTH

CTYJIEHTOB
Copepxanne XapakTepHCTHKA OCHOBHBIX BH/IOB /1eATe1LHOCTH CTY/1€HTOB (na
ofy4enns ypoBHe y4eOHBIX AeficTBHIA)
Beenenne VmeHHS  [IOCTAHOBKM  [ened  JesATenbHOCTH,  [LUIaHMpOBaHM:A

COBCTBEHHOH NEeATENLHOCTH A JOCTHKEHHS TIOCTABJIEHHBIX LENeH,
TpeIBHIeH sl BOSMOKHBIX PE3yTbTAaTOB ITHX JEHCTBHH, OpraHH3alHH
CAMOKOHTPOJIS H OLIEHKH MOIYYEHHBIX PE3yIbTaTOB.

PaspuTHe crnocOOHOCTH SCHO M TOYHO WM3jaraTb CBOH MBICIH,
norndeckd OBGOCHOBHIBATL CBOK TOYKY 3pPEHHSA, BOCHPHHAMATE H
aHATM3WPOBATH MHEHMA COOECEJHHMKOB, NMpPH3HABAs MPaBo Jpyroro
YeJloBeKa Ha HHOE MHEHHE.

Ipon3sseaenue u3Mepenus (Gu3nYeCKUX BEJHYHH M OUCHKA rPaHHILbI
MOTperHoCcTeH H3MepeHHit.

[pencTaBieHHe IPAHALBI IOTPEIIHOCTER H3MEPEHHIL IPH 10CTPOCHHH
rpaHKOB.

VMeHHe BBICKA3bIBaTh THIOTE3bl IS OOBACHEHHA HaOIIOJaeMBbIX
ABJICHHH.

YMeHHe IpeutaraTh MOJIEIH ABICHHH.

VkazaHHe rPaHHL IPAIMEHUMOCTH (PH3HYECKHX 3aKOHOB.

W3n0KeHHe OCHOBHEIX MOJIOMKEHHH COBPEMEHHOH HayuHOH KapTHHBI
MHpa.

TIpHBe/ieHre TIPAMEPOB BIHAHHSA OTKPBITHH B (H3KKe Ha mporpecc B
TEXHHKE H TEXHOIOTHH IIPOH3BOACTBA,

Hcnonb3opanue MHTepHeTa /15 noucka nHpopMaluu

1. MexaHuka

KunemaTnka

[IpencTaBieHHe MEXaHHYECKOTO JBHIKEHHMA Tejla YPaBHCHHAMH
3aBHCHMOCTH KOOP/HHAT H NPOEKIHEH CKOPOCTH OT BPEMEHH.
[MpencraBnenne MeXaHH4YECKOTO  IBHIKEHHA  Tena rpadukaMu
3aBHCHMOCTH KOOPMHAT U MPOEKIIHeH CKOPOCTH OT BPEMEHH.
Omnpenenesre KOOP/UHAT NMPOHICHHOTO IMYTH, CKOPOCTH H YCKOPEHHSA
Tena 1o rpadHKaM 3aBHCHMOCTH KOOPIHHAT U MPOEKIHA CKOPOCTH OT
speMeny. Omnpesienenne KOOPAMHAT NPOHIEHHOIO MYTH, CKOPOCTH H
YCKOPEHHA Tefa 110 ypaBHEHHSIM 3aBHCHMOCTH KOOPJHHAT H IIPOSKIH
CKOpPOCTH OT BPEMEHH.

[lpoBenenHe  CpaBHHTENBHOrO  AHATH3a  PABHOMEPHOIO  H
paBHOIIEPEMEHHOTO JIBHIXKEHHM.

VKazanWe HCIONB30BAHHS MOCTYIATENLHONO M BpallaTelbHOro
IBHKEHHH B TEXHHKE.

Ipuobpertenne onbita paboOTHL B IPYIINE C BHIIOTHEHHEM Pa3/HYHbIX
COLHAJIbHBIX POJICH.

PaszpaboTka BO3MOMKHOH CHCTEMBI JEHCTBHH H KOHCTPYKIHH I
IKCIIEPHMEHTAIBHOTO OMpEAEIeHHA KHHEMAaTHYECKHX BE/IHYHH.
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Ipencrasienne HHPOPMALHH O BUJAX IBHACHHSA B BHIC TaONHLIbI

3aKOHBI COXPaHEHHA

HpHMcHEHHE 3aKOHA COXpaHeHHWs HWMOylbca A BBIMHC/IEHHA

B MEXaHHKE H3MeHeHHil ckopocTeil Tell IpH HX B3aUMOJIEHCTBHAX.
H3mepenne paboThl CHII H H3MEHEHHE KHHETHYEeCKOH JHEPrHH Tena.
Brrurciienne paboThl CHII M H3MEHEHHs KHHETHIECKOH SHEPrHH Tena.
Bryuc/IeHHEe TOTeHIHATBLHOM 3HEPIHH TeJl B rPaBHTAlHOHHOM IOJIE.
OnpefesieHne NOTEHIHATLHON SHEPTHH YIIPYTO JethopMHpPOBAHHOIO
TeJia Mo U3BeCTHOM JeopMallHi H JKeCTKOCTH Tena.
IlpuMeHeHHE 3aKOHA COXPAHEHHS MEXaHHYECKOH SHEprHH TPpH
pacueTax pe3ylIbTAaTOB B3aHMOJACHCTBHA TEl TPaBHTAIHOHHBEIMH
CHJIAMH H CHJIAMH YIPYTOCTH.
Yka3aHHe rpaHHIl TPHMEHHMOCTH 3aKOHOB MEXaHWKH.
VkasaHHe y4eOHBIX  JHCLHIUIMH, TIPH  H3yYeHHH  KOTOPBIX
MCTIONB3YIOTCH 3AKOHEI COXPaHEeHUA

2. OcHOBEI WpeaneHslii ras

MOJIEKYISPHOH BINoJIHEHHE IKCIEPHMEHTOB, CITy/KaIAX A1 000CHOBaHHA

(HH3KKA H MoJieKy1spHO-KuHeTAdecKoi Teopun (MKT).

TEPMOIHHAMHKH Pemmenne 3a1a4 ¢ IPHMEHEHHEM OCHOBHOTO YPaBHCHHA

OcHOBBI MOJIEKY/IAPHO-KHHETHYECKOH TEOPHH rasos.

MOJIEKYISIPHOH Onpe/ieieHNe NapaMeTpoB BEIIECTBA B ra3000pa3sHOM COCTOAHHH Ha

KHHETHYECKOH OCHOBAHMM YpaBHEHHS COCTOAHHs HIEATLHOIO ra3a.

TEOPHH. Onpezienenne MapaMeTpoB BeIIECTBA B ras000pasHOM COCTOSHHH
MPOMCXOAIIAX MPOLECCOB 110 rpadHKaM 3aBHCHMOCTH P cD: Y (LLD
V)
DKcTepHMEHTANIBHOE HCCTIeI0BAHHE 3aBHCHMOCTH P N (T)n )
[NpeacTaBneHye B BUAE IPAHKOB H30XOPHOTO, H306apHOTO
H H30TEPMHYECKOTO NIPOLIECCOB.
Bbrucnenne cpe/iHeif KMHETHUECKOH 3HEPTHH TEMIOBOIO JIBHKEHHA
MOJIEKYII [I0 H3BECTHOH TEMIepaType BellecTBa.
BrickasbiBaHHe CHIOTE3 [UIS 00BICHEHHS HabTFOJaEMBIX SBIICHHH.
VkasaHHe TpAaHMI] NPUMEHMMOCTH MOJEIH «H/ICAIbHBIH Tas» H
3akoHOB MKT

OcHOBEI HM3MepeHne KOMHYECTBa TEMIOTH B IIpOLIEccax Terionepe/iayH.

TePMOIHHAMHKH Pacuer konmuecTBa TEMIOTHI, HEOOXOAMMOIO IS OCYINECTBICHHA

3aMaHHOTO Tpollecca ¢  Telionepenadeil. Pacuer H3MeHEHHA
BHYTpEHHell sHeprad Teid, pabOTBI H MEPEJAHHOTO KOJIM4eCcTBa
TEMIOTHI ¢ HCIIOJIB30BAHHEM [IEPBOTO 3aKOHA TEPMOJAHHAMHKH.
Pacuer paGoThI, COBEPLICHHOH ra3oM, 110 rpauKy 3aBHCHMOCTH

[ p(V).

Brraucnerne paboTsl ra3a, COBEPIIEHHOH PH H3MEHEHUH COCTOAHHA
no 3amxuyromy umkity. Bermcnenne KIIJI npu coBepiueHHH rasoM
paﬁom B Tiporeccax H3IMEHCHHA COCTOAHHA o 3aMKHYTOMY LHKITY.
OO6bsicHEHWE TPUHIIANOB ASHCTBHA TEIJIOBBIX MallWH.

Hemonctpanust poqd (u3HKM B CO3JaHHH M COBEPUICHCTBOBAHHH
TEILTOBEIX JBHTATEIEH.
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W3/10%KeHHe CYTH JKOJIOTHYECKHX Mpob/eM, 00yCI0BIeHHBIX paboroii
TEIUIOBBIX JIBUTATENeH U NPe/IokKEHHE MYTH X PeLICHHS.

VKazaHHe IPaHHL IPHMEHHMOCTH 3aKOHOB TEPMOIHHAMHKH.

VMeHHe BECTH JMAIOr, BBICHYIIMBATH MHEHHE  OMNNMOHEHTA,
y4acTBOBaTh B JMCKYCCHH, OTKPBITO BBIpakaTh W OTCTAaWBATHL CBOKO
TOUKY

3peHHs.

Ykasanue y4eGHBIX TUCLHMILTHH, IIPH H3YYCHHH KOTOPBIX HCIOIB3YIOT
yueOusi MaTepran «OCHOBBI TEPMOMHAMHKH

CpoiicTBa MapoB, JKHIKOCTEH, TBEPABIX TeI.

M3MepeHHe BIaXHOCTH BO3YXa.

Pacyer KoiM4ecTBa TEIUIOTHL, HEOOXOAMMOrO MUIf OCYLIECTBICHHA
Ipolecca Mepexoja BEmIECTBA W3 OJHOrO arperaTHoro COCTOAHHA B
JIpyroe.

IKCIEPHMEHTATEHOE HCCIEIOBAHHE TEIIOBBIX CBOHCTB BEIIECTBA.
[lpuBencHHE NMPUMEPOB KAMALTAPHBIX SBAEHMH B OBITY, MPHPOIE,
TeXHHKE.

Wcenenosanne MeXaHHUECKHMX CBOHCTB TBepAblx Tel. [lpuMeHeHHe
dusMueckux TOHSTHI M 3aKOHOB B y4eOHOM  MarepHaie
npogecCHOHATBEHOTO XapakTepa.

Wecnons3oBanne VHTepHeTa 1s NOKMCKa HHGOPMALKHE O paspaboTKax
H TIPUMEHEHHSX COBPEMEHHBIX TBEPBIX H aMOPHHBIX MATEPHAIIOB

3.9neKTpo/IHHAMHKA

DnexkTpocTaTHKA

BhIuHC/IEHHE CHJI  B3aUMOMEHCTBMA TOYEHHBIX  JIEKTPHYECKHX
3apAJIOB.

BhIMCIeHHe HANPSKEHHOCTH 3JIEKTPHYECKOro IOJf OIHOro H
HECKOJIBKHX TOYEYHBIX IMEKTPHYECKHX 3apAlI0B.

BeMuCIeHHe MOTEHIHATA  JNEKTPHYECKOre [0/  OJHOro H
HECKOTBKHX TOYEYHbIX 3MIeKTPHUECKHX 3apaioB. HaMepeHHe pa3HoOCTH
MOTEHIHATIOB.

HsMmepenne  3HEPrHM  IEKTPHYECKOrO  [ONS  3apsuKEHHOro
KOHJIeHcaTopa.

BerumMcienMe  SHEPrHMM  JEKTPHYeCKOTO  TOJIA  3apsKeHHOTO
KOHJIEHCATOpa.

Paspabotka n1aHa | BO3MOXKHOH  CXEMBI JeiicTBui
IKCIIEPHMEHTAJIBHOTO orlpeneneHHa INEKTPOEMKOCTH KOHIEHCAaTOpa H
I[HBJ'ICKI‘pH'—IeCKUﬁ NMPOHHUIIAEMOCTH BeIIEeCTBA.

[MpoBemenne  CpPaBHHTENBHOTO  AHANH3A  [PaBHTALMOHHOTO  H
3IEKTPOCTATHYECKOTO MOTIeH.

TlocTosHHBIA TOK

Usmepenne MoIHOCTH 3nekTpHueckoro Toka. Msmepenue 3JIC u
BHYTpEHHEro CONPOTHBRIIEHHS HCTOYHHKA TOKA.

BrinonHeH#He pacyeToB CHIbI TOKA W HANPMKEHHH HA yYacTKax
3MeKTpUYecKuX 1eneii. OOBACHeHHe Ha IPUMEPE JIEKTPHYECKOHN Ly
¢ aeyms wucroudmkamu Toka (DJIC), B kakom cliy4ae HCTOYHHK
3NeKTPHYECKOH 3HeprHH paboTaeT B PEKHME T€HEpaTopa, a B KaKoM
— B pOXXHME NOTpedHTeIs.
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Onpenenenne Temreparyphl HHTH Hakaiupanus. M3mepenne
3JIEKTPUYECKOr0 3apA/a 3J1eKTPoHA.

CHsTHE BOJBTAMITEPHON XapaKTePHUCTHKH JHOa.

IIpoBejieHHE CPABHHUTENBHOTO aHAIH3A MOJYIPOBOAHHKOBEIX JHOIOB
H TPHOMOB.

Wcnomne3opanne MuTtepHeTa U1 moncka HHGOPMaIHH O MEPCNEKTHBAxX
PasBUTHA MOMYTIPOBOIHHKOBOH TEXHHKH.

VeTaHOBKA PHUMHHO-CIIE/ICTBEHHBIX CBSI3EH.

MaruuTHele sBIEHHS V3MepeHHe HHIAYKIIHH MAarHHTHOTO MOJs.
Broumcnenne CHI, JEHCTBYIOIIHX Ha IMPOBOAHHK C TOKOM B
MAarHATHOM [107IE.

BoumclieHde CHI, JEHCTBYIOIIHX Ha 9JJIEKTPHYECKHH  3apaf,
JIBHKYIIMIICA B MATHHTHOM IOJIE.

Hccnenopanue ABJICHHH 3EKTPOMATHHTHOH HHJIYKI[HH,
CaMOMHIYKIHH.

BhMHCIEHHE SHEPTHH MArHHTHOTO TOJIA.

OOBACHeHHE TTPHHIIHIA A€HCTBHA ICKTPOIBHIATE A,

OObACHEHHE NPUHIIANA JCHCTBHA I€HEPATOpa IEKTPHIECKOro ToKa
3NEeKTPOM3MEPHTEIBHBIX MpHGOpoB. OGbACHEHHE MPHHIANA JCHCTBHS
Macec-cnekrporpada, yeKopHTenei 3apsakeHHbIX YacTHIL.

OGbfCHEHHe POTH MArHHTHOTO NOA 3eM/IM B JKM3HHM pacTeHHH,
JKHBOTHBIX, 4€JIOBEKA,

[TpuBeneHHe NPHMEPOB MPAKTHYECKOTO TPHMEHEHHS H3YUEHHBIX
SABIIEHHH, 3aKOHOB, TPHOOPOB, YCTPOHCTE.

[IpoBenenue cpaBHHTENBHOIO aHATH3A CBOMCTB 3NIEKTPOCTATHYECKOTO,
MArHHTHOTO M BUXPEBOTO 3MEKTPHHUECKHX MOMIEH.

| ObOBbacHeHHe HA IPUMeEpe MATHHTHBIX ABIEHHH, TI0YeMY tuzuky

MOKHO pacCMaTpHBaTh KaK METaJUCIHILIHHY.

1. Konebanus

H BOJIHEI
Mexanndeckue Hecenenosanue 3aBHCHMOCTH nepuoaa konebanuii MaTeMaTH4ecKoro
KonebaHus MAafATHHKA OT €r0 IJIHHBI, MACCHL H AMITTHTYIEI KoJIeDaHuil.

McenenopaHne 3aBHCHMOCTH TlepHoJa KoneGaHwil rpy3a Ha NpY/KHHE
OT €ro MacChl M JKECTKOCTH TPYKHHBL BBIUHCIEHHE Nepuoja
KoJeOaHuii MareMaTH4yecKoro MasTHHKA 10 M3BECTHOMY 3HAYCHHIO
ero JUIHHBEL BeuHcieHHe nepuoaa KonebaHwi rpys3a Ha NMPYKHHE 10
H3BECTHBIM 3HAYEHHAM €0 MACChI H JKECTKOCTH MPYKHHBL.
BripaboTka HABBIKOB BOCIIPHHAMAT, aHaTH3HPOBATh,
nepepa0arsiBaTh H NPEIbABIATH HHPOPMAaIHIO B COOTBETCTBHH C
MIOCTABIEHHBIMH 3a1a49aMH.

[prBeneHNe NPHMEPOB aBTOKOIE0ATEILHBIX MEXAHHIECKHX

cucrem. [Iposenenne knaccubukaiun koneGaHuii,

Yupyrue poinbl MiaMepeHHe NTHHBI 3BYKOBOH BOJIHEI 110 pe3y/ibTaTaM
HabmoieHuit HHTepdepeHIIHN 3BYKOBBIX BOJH.

Habmonenne n oObacHenHe ABIeHHH HHTepQepeHIMH 1 AHPpaKIHHI
MEXaHHYeCKHX BOJIH.

[Ipencrasinenue o0JacTeil NPUMEHEHHS YIBTpa3sByKa M IEPCIEKTHBBI
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ero HCNONL30BAHMS B PA3/HYHBIX 00MACTAX HAYKH, TEXHHKH, B
MeTHIHHE.

M3nokenne CYTH  JKOJOIHYECKHX  mpoOneM, CBA3aHHBIX  C
BO3/IefiCTBHEM 3BYKOBBIX BOJTH Ha OPraHH3M YelloBeKa

DnexTpoMarHuTHele | HaGmojeHHe OCIALIOrpaMM rapMOHMYECKHX KoJeOaH i CHITBI
KonebaHus TOKA B LIEIH.
Hamepenue 3EKTPOEMKOCTH KOHJIeHcaTopa. H3mepenue
HHIYKTHBHOCTB KATYLIKH.
Hceenenosanue ABTEHUA 3NIeKTPHYECKOro pe3oHaHca B
MOCTIE0BATEILHOH TIETIH.,
IpoBeneHHe  AHANOTMH  MEKIY  (DH3HYECKHMH  BE/THIHHAMH,
X@pakTepH3YIOIAMH  MEXaHHYECKYH)  H ANEKTPOMArHHTHYIO
KoneGaTe/bHbIE CHCTEMBL.
Pacuer 3Ha4eHHH CHIIBI TOKA M HANIPAKEHHA Ha 3JIEMEHTAX LIEIH
NEePEMEHHOTO TOKA.
Hccrenosanue NpuHLMNa AeicTBEA TpaHchopmatopa. Mecnenosanue
MPHHIIANA AefiCTBHA [€HEPATOPa NEPEMEHHOIO TOKA.
Hcnonszosanue MHTepHeTa 114 MOHCKa HHGOPMAIMH O COBPEMEHHBIX
criocofax nepejaus eKTPOSHEPTHI
DnexrpomarnutHele | OcyiecTeieHue pamuonepesadn H paauonpuema. Hccnemosanue
BOJIHBI CBOMHCTB BHBK'I'pOMaI'HHTHBDC BOJIH <€ IIOMOIIBIO MOGHJ'ILHDI"O
tenedoHa.
PaspuTHe IIEHHOCTHOTO OTHOUIEHHS K M3y4aeMbIM Ha YPOKax QH3HKH
00BEeKTaM U OCBAHBAeMBIM BHAaM AesaTenbHocTH. OObiACHEHHE
NPHHIHITHAIBHOTO Pa3/IHYHA TPHPOJIbI YIPYTHX H 3/1€KTPOMArHHTHBIX
BoMH. M3noskeHue CyTH OJKONOTHYECKMX MpobieM, CBA3aHHBIX C
3NEKTPOMATHHTHBIMH KOJIEGAHHAMH U BOJIHAMH.
OOGBficHEHME pOJIH SNEeKTPOMATHHTHBIX BOJH B  COBPEMEHHBIX
uccnenoBanusx Beenennoit
5. OnTHKa
IIpupona ceera ITpuMeHeHHe Ha TPAKTHKE 3aKOHOB OTPaKeHHS U MPeIoMICHHS

CBETA NPH pelleHHH 3a1a4.

Onpenenenne CNEKTPaJIBHBIX rPaHuIl YyBCTBHTEJILHOCTH
YEJIOBEHECKOTO I1a3a.

YMeHHe cTpouTh H300pakKeHHs PeIMETOB, JaBaeMbIe IIHH3AMH.
Pacuer paccTosHuA OT JHH3HI [0 H306pakKeHHS MpeIMeTa.

Pacuert onTu4eckoii CHIIBI THH3BL.

H3mepenne HOKYCHOTO PACCTOAHHMA JTHH3HL,

HcnbITaHue Mozenei MEKPOCKONA H TeeCKona.
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BosiHOBBIE CBOHCTBA
cBeTa

Habmonenue ABaeHAA HETepdepeHIIHH 31K TPOMATHUTHBIX BOJIH.
Habmonenue ABACHAA JU(pakInK 2IeKTPOMarHHTHBIX BOJIH.
HabGmoneHue sBIeHHS NONSPH3ALHH 3/1eKTPOMAarHATHBIX BOJH.
W3MepeHne JUTHHBI CBETOBOH BOITHEL 110 PE3yJIbTaTaM Habm0/IeHHs
spnenus uaTephepenuun. Habmonenne snenus AUMPakiMu CBETA.
HaGmofieHue SB/JCHHS MonApwWsauMi W gucrepcHd cpera. [lomck
pasnuumii W CXOJACTBA MeX1Yy AM(PAKIHOHHBIM ¥ WCTIEPCHOHHBIM
CMEKTPaMH.,

IpuBenenue NPUMEPOB MOSBNEHHS B MPHPOJE H HCIOIL30BAHHA B
TexHuke sBieHuil HHTepdepeHLHH, THGPAKIHH, MOIAPH3AUHH U
JMcTiepcHH  cBeTa. llepedmcrieHue METOJOB TNO3HAHMSA, KOTOpbIC
HCIIO/IG30BAHEI IPH H3YYEHHH YKA3aHHBIX ABICHHH

6. DieMeHTBI
KBaHTOBOH
uzukm

KsanroBas onTHka

Habmosenne dorodtextpuyeckoro sddexra. OOBICHEHHE 3aKOHOB
CroneroBa HA OCHOBE KBAHTOBBIX TTpeJICTABICHHIH.

PacyeT MakcUMAIBHOM KHHETHYECKOH SHEPTHH 3JIEKTPOHOB IIPH
dboTo3nexTpHIECKOM dheKTe.

Onpenenenue paGoTH BBIXOA JIEKTPOHA MO rpaduKy 3aBHCHMOCTH
MAKCHMATBHONH KHHETHYeCKOH 3Hepriu (OTO3IEKTPOHOB OT HaCTOTHI
cBera. MaMepenne paboThl BEIXO/IA JJIEKTPOHA.

[Nepeuncienue NpHOOPOB YCTAHOBKHM, B KOTOPBIX NPHMEHAETCH
GesuHepIHOHHEOCTS PoTo3pdekTa.

OO6sACHEHHE KOPIYCKYISPHO-BOJHOBOIO JyaIH3Ma CBOHCTB toToHOB.
OGBsSCHEHHE PONTH KBAHTOBOH ONTHKH B DA3BHTHH COBPEMCHHOMH
bH3uKH.

du3nKa aToMa

Habmonenne nuHERYaTBIX CIIEKTPOB.

Pacuer 4acTOTHI M [UIHHBI BOMHBI HCITYCKAEMOI0 CBETA NPH Iepexoae
aToMa BOJOPOJA M3 OJHOI0 CTALIHOHAPHOTO COCTOSHHA B IPYTOE.
OOpacHeHHEe MPOHCXOKICHHA JHHEHYaTOro CreKTpa atoMa Boaopoja
H pas/IHyMs JIHHEHYATBIX CIIEKTPOB PasIMYHbIX [a308B.

Hecnenopanne THHEHYATOrO CHEKTpA.

Hcenenopanwe mpunimna paboTsl JIFOMHUHECIIEHTHOH JTaMITBL.
HaGmoenne 1 00bAcHeHHE TIPHHIKIA IeHCTBHA 1a3epa.

[IpuBenenue IPUMEPOB HCIIOMB30BAHHS Jla3epa B COBPEMEHHOH

HayKe H TEXHHKE.

HUcnonbsosanre MHTepHeTa s moucka HHOPMAIHH 0 TIEPCTIeKTHBAX
NpHMeHEeHHs na3epa

duznka aTOMHOI'O
a71pa

HabmogenHe TpeKkoB atbda-yacTHIl B Kamepe BuiscoHa.
PerucrpupoBanne SJepHBIX H3IyYeHHH C TNOMOLIBIO CYETYHMKa
[eiirepa.

Pacyer 3Hepruu cBs3u aTOMHEIX S7€D.

Omnpenenende 3apsaga W MaccoBOrO YHCNIA ATOMHOIO  A1pa,
BO3HHKAIOIIEro B pe3y/IbTaTe palHOaKTHBHOIO pacialia.
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BelumMClIeHHE DYHEPrHH, OCBOOOMIArOMIEHCA MPH PajHOaKTHBHOM
pacnare.

OnpejesieHre NPOJYKTOB sEPHOH peakiiH.

BrrumcieHne SHEPTHH, 0CBOOOKIAIOMIEHCs TIPH A/IEPHBIX peaKinsiX.
TToHHMAaHHE TPEHMYIIECTB H HEJAOCTATKOB HCIONB30BAHHAL aTOMHOH
JHEPrHH H HOHH3HPYIOIIHX M3JIy4eHHHl B NPOMBILLICHHOCTH,
MeHIHHE.

W3/oKeHHE CYTH  OKOJNOTHYeCKMX  mpoOsieM, —CBA3AHHBIX  C
GHONOTHYECKAM JIeliCTBHEM paIHOAKTHBHBIX H3TyUeHUHA.

IIpoBenenne kiaccudukauuu  MEMEHTAPHBIX —YAaCcTHIl MO  HX
(u3pYecKuM XxapakTepucTHKam (Macce, 3apany, BPEMEHH JKH3HH,
CIIHHY H T. 1.).

TonuMaHue LEHHOCTEll HAYYHOrO MO3HAHHWS MHpa He BooOLIE A
yeOBEUeCTBA B IENOM, a4 IS KaKIOro 00ydaromerocs JIHYHO,
eHHOCTell OBNaZieH s METOIOM HAYYHOTO TIO3HAHHS JUIA OCTHKEHUA
yenexa B moGOM BHIE MPAKTHYECKOH AeATeTPHOCTH

7. DBomouus

Bcenennoit
Crpoenne u Hab:moienue 3a 3se3namMu, JIyHOH M N71aHeTaMH B TEJIECKOIL
pa3BHTHE HabmoleHHe CONHEeYHBIX MATEH € IOMOIIBI TEJIECKONAa H COMHEHHOT0
BceenenHnoit 9KpaHa.

Wcnone3opanne MaTepHeTa 18 NMowMcka H300paKeHHH KOCMHYECKHX
061eKTOB M HHpOPMALTHK 00 HX 0COOEHHOCTSX.

OGCyXNeHHe BO3MOXKHBIX CIEHApHEB JBOMIOIMH  BceleHHOM.
Hcnonssopanne MHTEpHETa [UIA TIOKCKA COBPEMEHHOH HH(MOPMALHH O
paseuTHH Beenennoi. Ouerka MHQOpPMALHY C TIO3HIMHA €€ CBOHCTB!
JOCTOBEPHOCTH, O0BEKTHBHOCTH, TIOIHOTHL, AKTYATBHOCTH H T. /1.
DBOJIIOLAA 3Be3/. ['HIOTe3a NPOHCXOMIEHHA COMHEYHOH CHCTEMBI,
Belumcienne 9HEpruH, 0cBOOOKOAIOMIEHCA NpPH  TePMOSIEPHBIX
peaKiHax.

@®opMyIHPOBKA IPOG/IEM TEPMOANEPHOH SHEPTETHKH.

O6bsAcHeHNE BIASHUA CONHEYHOH aKTHBHOCTH Ha 3eMITIO.

IMonuMaHHe pPOJM KOCMHYECKHX HCCIENOBAaHHH, HX HAYYHOrO H
IKOHOMHYECKOIO 3HA4YCHHA.

OGcyskieHHe COBPEMEHHBIX THIOTE3 O MPOHCXOXKICHHH COJIHEYHOH
CHCTEMEIL.
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4. YCJIOBHSA PEAJTM3AIIMH YYEBHOW JHCIMILIAHBI

4.1. TpeGoBanns K MHHHMAILHOMY MaTE¢PHAIBLHO-TEXHHTECKOMY obecrmeeHHIO
Peanusauns y4eOHOH AMCUMIUIHHBL TpebyeT —Hamuuus yuebHOoro Kabunera Qu3mKu;
nabopaTopHi.

O6opynosanie yueGHOro KabuHeTa: AeMOHCTPALHOHHOE [0 pa3/ie/am.
Texuuueckue cpencrsa obyueHwus: HOYTOYK, MPOEKTOp, SKpaH, HabOp IEMOHCTPAIHOHHBIX
(uIEMOB MO pazjenaM.

4.2. HadopmaunonHoe odecnedenne 00y1eHHs

[lepeuens pexoOMEHAYEMBIX yaeOHBIX H31aHWH, HHTEPHET-PECYPCOB, JIOTIONHHTEIBHOH
IUTEpaTyphl

PexomenayeMasi JIHTepaTypa

OcHOBHEBIE HCTOYHHKH:

1. ®uzuxa. 10 xmace. Mskumes I'. 5., Byxosues B. b. YueOHuk mwis obmeobpa3oBaTe/IbHBIX
yupexennii. Basossiii u npodubHEl ypoBHu. — M.; [Tpocsemenne, 2014, 23 —wu3n.,

400 c.: un.- ISBN 978-5-09-021137-6.

2. uauka. 11 xmacc. Maxumes [. 5., Byxosue B. B., Uapyrun B. M. Vuebuux mns
0611e06pa3oBaTeNbHBIX  ydpexaeni. basoBei W npoQHIBHBIH - YPOBHH. — M.;
Ilpocsemenue, 2014, 23 — u3a., 400c.: (4) 1. H1. — (Knaccuueckuit kype). — ISBN 978-5 -09-
022777-3.

3. Kypc dbusuxu c npumepamy pemenns 3anad: 8 21, T.1: yuebunx/ T. F. TpodumoBsa, A. B.
dupco. — M.: KHOPYC, 2015 - 584c. ISBN 978-5-406-00339-8

4. Kypc dusuxu ¢ npuMepaMH pemenns sagay: B 21, T.2: yueGuux/ T. H. Tpodumosa, A. B.
®upcos. — M.: KHOPYC, 2013 — 378 c. ISBN 978-5-406-04427-8

5. duzmuka. Sagaunuk. 10 — 11 knacest. Pemvkernu A. I1. 17 — e w3, crepeotum. — M.

Jipocha, 2013 — 192¢.: ua. — (3anaunukn «/Ipoden). [SBN 5-7107-7052-3

JlonoHHTeIbHBIE HCTOYHHKH:

1. ®uzmka. [Imuckuit A.A., [paxosckuit [, 10. YueGHHK mis CTYACHTOB CpEIHETO
npodeccronansroro obpasosanus. M.: ®OPYM: UHOPA , 2013 — 560c.: un.-(Cepus
«ITpodeccronansnoe obpazopanue») ISBN 5-8199-0043-X (POPYM)

2. ®wusmka. 10-11 knaccel. [LT. Caenko, B. C. Jlanowmenxkos, O. B. Kopurynora u p — M.
I[poceewmenwue, 2014 — 160 c. ISBN 978-5-09-022791-9

HuTepHeT- pecypchl:

1. www. booksgid. com (Books Gid. Onektponnas 6nbimoreka).

2. www. alleng. rw/edu/phys. htm (O6pazoBarenshsie pecypest MaTepHeTa — (Mu3HKa).

3. https//fiz.1september. ru (y4eGHO-MeToAH4ecKas razera «Du3HKay).

4. www. n-t. ru/nl/fz (HoGeneBckue naypearsl no GpH3Hke).

5. www. nuclphys. sinp. msu. ru (Slzepnas ¢pu3suxa B MutepHere).

6. www. college. ru/fizika (IToaroroska x EI'3).

7. www. kvant. mecme. ru (Hay4Ho-OMyISIpHEIH PH3HKO-MaTeMaTHYECKHIH Ky pHAT
«Ksan»).

8. www. yos. ru/natural-sciences/html (ecTecTBeHHO-HaYUHBIH KYPHAI TSl MOTIOJIEHKH

«I1lyTh B HAYKY»).
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5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHA YYEBHOMH

JUCHHILITAHBI

Konrpoiib ® OUEHKAa pe3yIbTaTtoB OCBOCHHS y4eGHOH JIMCIMIUIMHBL OCYINECTBIACTCA
npernojasaTesieM B MPOIECCE INPOBEICHHS MPaKTHYECKHX 3aHATHI ¥ 1abopaTOpHBIX pabor,
TeCTHPOBAHHA, 4 TAKKEe BHINONHEHHA OOYHarOUMMHCA HHIMBHIYalTbHBIX 3alaHuii, MPOEKTOB,

Hccle/I0BaHHIA.

Pe3yabTaThl 00y49eHHA
(0cBOEHHBIE YMEHHH, YCBOCHHbIE 3HAHNS)

@opMBI H MeTOIbI KOHTPOJIA H
OIEHKH pe3y/1bTaToB 00y4eHHs

CopMHpPOBATH TPEJICTABICHHI O POJIM H MECTE (hu3nKH
B COBpeMEcHHOH Hay4yHOH KapTHHE MHpa; MOHHMAaTh
drsmueckylo  cymHocTh Habmomaembix Bo BeenenuoH
ABlIeHHH, pons (u3ukH B HOPMHPOBAHWH Kpyrosopa H
GYHKIMOHAIBHON rPaMOTHOCTH 4YeNoBeKa JUIL PEIIeHUA
npakTHYeCKHX 3a/1a4;

~BIIAJIETh OCHOBOIOJATAFOLIHMH (H3HUECKHMH
MOHATUAMH, 3AKOHOMEPHOCTAMH, 3aKOHAMH H TEOPHUAMH;
- YBEpEHHOE HCTIONB30BAHHE (PH3HYECKOH TEPMHHOIOTHH
7 CHMBOJIHKH;

— BJAIETh OCHOBHBIMH METOJaMH HAY4HOIO NO3HAHMS,
HCMONB3YEMBIME B (puanke: HabmIOfeHHEM, ONHCAHHEM,
H3MepeHHeM, IKCIIEPHMEHTOM;

—  yMeTh oOpaGaThiBaTh pe3ynbTaThl —H3MEPEHHI,
0OHapyKHBaTh 3aBHCHMOCTE

MEWKIY H3NIECKHMHA BeJTHUHHAMH, 00BACHATE
MOTYHEHHBIE PE3y/IBTATEl H

Nenarh BhIBOJIBL;

— copMHpOBaTE YMEHHS pelnars Gu3HYeCKHe 3a1a9H;

—  copMHpPOBATE YMEHHs TIPHMEHATbH NONYYEHHBIC
3HaHHs s O0BACHEHHA  YCIOBHH  MPOTEKAHWA
dusuyeckux sBICHHA B MpHPOAE, NpodecCHOHATBHOH
chepe W ans TPHHATHA OPAKTHYECKHX pEINEHHH B
MOBCEIHEBHON KH3HH;

— chopMHPOBaThH COOCTBEHHYIO MO3HLHIO N0 OTHOLIEHHIO
K (u3Hueckofi HHGOPMALHH, MOTy4aeMOH H3 pa3sHbIX
HCTOYHHKOB,

IK3aMeH.

25




