denepasibHOE TOCYJapCTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOE YUpexX/JeHue
BBICIIIET'0 0OpPa30BaHUS
MocCKOBCKUY rocylapCTBEHHbIM YyHUBepcuTeT uMeHU M.B. JlomoHOCOBa
Xumudyeckuu GpakyabTeT

YTBEPXJAIO

JlekaH xumudeckoro GakyabTeTa,
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PABOYAA MNPOI'PAMMA AUCHHUIIVIMHBI (MOAYJIA)
Kos1e6aHuda 1 BOJIHBI. OnITHKA

YpoBeHb BbICIIEr0 00pa30BaHUSA:
CnenuaaurTeT

HanpaB/ieHue IOArOTOBKH (CHEMa/IbHOCTD):

04.05.01 dyHpamMeHTa/lbHAas U NPUKJIaAHASA XUMUS

HanpasienHocts (npo¢gpuias) OIOII:

AHanuTuyeckaa xuMus, bBuoopranndeckas xuMus, BeicokoMosieKyisipHble
coeguHeHus, KomonHasa xumus, JlazepHas xumMus, MeuiiMHCKasa XUMUS U
TOHKUH OpraHu4eckui cuHTe3, HaHo6uoMaTepuasibl U HAHOOGUOTEXHOJIOTHH,
Heopranuueckas xumus, Heprexnumus, Opranndeckas xumusd, Paguoxumus,
dusnueckasa xumus, PyHJamMeHTasbHaAs U IPUKJIa/HAs 9H3UMOJIOTUS, XUMUS

VMOHHBIX U MOJIEKYJIAPHBIX CUCTeM, XUMUYeCcKasd KUHEeTUKa, XMMHUS BBICOKUX IHEPTUH,
XUMUS ¥ TEXHOJIOTHSA BEILECTB U MaTepUaioB, XMMHUS TBEPJIOTO TEJA,
JNIEKTPOXUMHUA

dopma o0yyeHHUs:

O4YHad

Paboyag nmporpaMmma paccMoTpeHa U o/io6peHa
Y4e6HO-MeTOAUYECKON KOMUCCUEN paKyIbTeTa
(npotokos Ne7 ot 07.07.2021)

MockBa 2021



Paboyaa nporpaMma JUCLUIJIMHBI pa3paboTaHa B COOTBETCTBUHU C CaMOCTOSITEJbHO YCTa-
HOBJIeHHbIM MI'Y o6pa3oBaTesbHbIM cTaHgapToM (OC MIY) ana peannsyeMblXx OCHOBHBIX
npodeccuoHaIbHbIX 06pa30BaTebHbIX IPOTPAMM BbICLIETO 06PAa30BaHUSA M0 HAMPaBJIEHUIO
noarotoBku / cnenuaibHoct 04.05.01 «®PyHpaMeHTasbHAsd W OPUKIAJHASA — XU-
MUs» (IporpaMma crenyanauTeTa), yTBepxAeHHoro nprukasom MI'Y ot 29 nekabps 2018 ro-

naNe 1770 (c uameHenusimu no npukasy N2 1109 ot 11.09.2019).

l'op (rozbl) npreMa Ha o6ydyenue 2019/2020, 2020/2021, 2021/2022



4

1. MecTo aucuunauHbl (Moayss) B cTpykType OOIl: BapuaTuBHag yactb OOII, 610k I1/.

2. [lnanupyemblie pe3y/ibTaTbl 00y4eHHUS N0 AUCLUIIMHE (MO/YJII0), COOTHECEHHbIE C IJITaHUPYEMbIMU pe3yJibTaTaMU OCBOEHUSI 00pa30BaTebHON
nporpaMMbl (KOMIETEHIIUSIMHU BbINYCKHUKOB). COOTBETCTBUE Pe3yJIbTaTOB 00y4deHUs 1o AaHHoMy 3jieMeHTy OINOII pesysbratam ocBoenus: OITOIT
(B popme komneTeHuda - 3YB) ykazaHo B O61ueit xapakTepuctuke OIIOII

KomnereHnusa

HHAPIKaTopr AOCTHXKXEHUA

[l1aHupyeMble pe3y/ibTaTbl 06yYeHUs M0 AUCHUIIIUHE
(Moays10)

YK-2.C CnocobeH B KOHTEKCTE
npodecCUOHANIbHON  JAeATeJIbHO-
CTH HCIOJIb30BaTh 3HAaHUS 06 OC-
HOBHBIX NMOHATHUAX U METoJax ec-
TeCTBO3HaHMS

YK-2.C.1 AjexBaTHO OILieHHMBaeT Ypo-
BeHb €CTeCTBEHHOHAy4YHOMU MOJrOTOBKH
U HeoOXOJAMMOCTb NOBBIIIEHUA KBaJIU-
duKalnMu B COOTBETCTBYWOIENW 006/1aCTU
3HaHUA

3HaTh OCHOBHbIE MOHATHUS U METO/bl €CTECTBO3HAHMUS

YMeTb NpUMeEHSITb OCHOBHbIE TIOHSAATUS U METOJbl €CTECTBO3SHAHUS B
KOHTeKCTe NpodecCHOHATbHOH JiesITeJIbHOCTH

BiageTb: HaBblKaMU BblJle/leHUS] GU3UYECKOW COCTABJSAIOLIEH, CBS-
3aHHOM C KoJiebaTeJbHbIMU U BOJHOBBIMHM IMPOLIECCAMU, B XUMHUYe-
CKHUX 3ajJlayax C NOCJeAYIUIMM HCIO0Jb30BaHUEM CTAH/AAPTHBIX MOJ-
XOJI0B pellleHUs] TaKUX 33/1a4 B QU3UKe

OIIK-3.C. Bsiageer MetozamMu pe-
TUCTpallMu U 06pabOTKU pe3yJib-
TaTOB 3KCIIEPUMEHTOB, B TOM YMC-
Jie, MOJIy4eHHbIX Ha COBPEMEHHOM
Hay4YHOM 060py/l0BaHUU

OIIK-3.C.3. OueHuBaeT BO3MOXKHbIe HC-
TOYHUKHU OLIMOOK MPU MPOBEJEHUU IKCH
nepyMMeHTa U KOPPEKTHOCTb MOJIy4YeH-
HbIX JJaHHBIX

3HATh: MCTOYHUKM OLIMOOK OCHOBHBIX (PU3HWYECKUX METOJO0B, MC-
N0JIb3yeMbIX IPY pelleHUH XUMHUYEeCKHUX 3a/1a4

YMeTh: olleHUBaTb KOPPEKTHOCTb 3HAYeHUN PU3UYECKUX BeJINYMH,
M0JIy4aeMbIX 3KCIIepUMEHTA/IbHO

OIIK-4.C. Cnocob6eH co3/ilaBaThb Ma-
TeMaTH4yecKue MoJied Tmpodec-
CUOHAJIbHBIX 33/lad, YYUTHIBATH
OTpaHUYEeHUs] U TPAHHUIbI MpUMe-

OIIK-4.C.1 [IlpepsyiaraeT MaTeMaTHu4Ye-
ckue U (uau) PusuyecKrue MOJeNUd XU-
MHUYECKUX MPOLLECCOB

3HaTh: TUIIMYHbIE Cl)I/I3I/I‘-IeCKI/Ie MOJeJiH, UX OTpaHUYE€HHA U 'PAHHUIBI
HUX MMPUMEHUMOCTHU IIPHU OINHMCAHUHU HBﬂeHHﬁ, CBsI3aHHBIX C KoJieba-
TeJIbHBIMHU U BOJIHOBBIMH IpOoLEeCCaMH B MEXdaHHUYE€CKHX, 3JIEKTPpHUYEC-
CKHX U OIITHYECKHUX CUCTEeMaX

HUMOCTH MoOJeJiel, WHTepHpeTH-
poBaThb MOJIy4YeHHble MaTeMaTHye-
CKHe pe3yJIbTaThl

OIIK-4.C.2 T'paMOTHO HWHTeEpHpeTUPYEeT
MaTeMaTH4YecKue pe3yJbTaTbl pacyeTa
XapaKTepUCTUK (CBOWCTB, MapaMeTpoOB)
XUMUYECKUX 06 bEKTOB

YMeThb: olleHMBaTb (QU3UYECKYI0 KOPPEKTHOCTb MOJy4YaeMbIX YMC-
JIEHHBIX XapaKTepPUCTUK

OIIK-6.C. Crioco6eH HCI0JIb30BaTh
B NpodecCuOHANbHOUN AesTe/bHO-
CTU 6a30Bble 3HAHUA B 06J1aCTH
$U3MKU U MaTeMaTUKHU

OIIK-6.C.1. Vcnosib3yeT 6a30Bble 3HAHUS
B 00/1aCTU MaTeMaTHUKU U QU3UKHU IpHU
IJIAHUPOBAaHUM PabOT XUMHUYECKOW Ha-
IpPaBJEHHOCTH

3HaTh: OCHOBHbIE SIBJIEHUs], CBSI3aHHbIE C KOJIe6aTeJbHbIMU U BOJIHO-
BbIMH NpOLeCCAMU B MeXaHUYECKHUX, 3JEKTPUYECKHUX U ONTHUYECKHUX]
cucTeMax

YMeThb: UCNOJIb30BaTh MOJyYeHHble 6a30Bble 3HAHUSA pa3jzesioB Ko-
JiebaHus U BosiHOBast onThka Npy Bbi6ope GU3UYECKHUX METO/I0B U3Y-
YeHUsI XUMUYECKUX 06'beKTOB
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OIIK-6.C.2. O6pabaThIBaeT JaHHbIe C UC- 3HATh METO/Ibl TEOPETUYECKOTO ONUCAHUSA KOJIeOAaTe/bHbBIX U BOJIHO-
N0JIb30BaHMEM CTaHAAPTHBIX CIOCOOOB| BbIX NPOLIECCOB M COCOOBI UCI0JIb30BaHUS B QU3UYECKUX TPUOOpaX
annpoKCUMalMU YUCJEHHBIX XapaKTepu-
CTUK

3. 06beM AUCHUIIKMHBI (MOAYJIS1) COCTABJAET 3 3a4eTHBIX eAMHUIb], Bcero 108 yacoB, U3 KOTOPbIX 78 4acoB COCTaBJIsIET KOHTAKTHas paboTa CTy-
JleHTa c npenojaBaTesieM (36 4acoB 3aHATUSA JIEKLMOHHOTO TUIA, 36 YaCOB 3aHATHUSA CEMUHAPCKOTO0 THUIIA, 2 Yyaca — 'PyNNoBble KOHCYJIbTalluy, 4 yaca
— IPOMEXYTOYHbIM KOHTPOJIb ycrieBaeMocTH ), 30 4acoB cOCTaBJIsIeT CaMOCTOATe/IbHAs paboTa CTyZeHTa

4. BxogHble TpebOBaHUs /15 OCBOEHHUS AUCIUIIMHBI (MOAYJIs), Ipe/IBApUTEbHbIE YCI0BUS.

Ob6yuarouuiics goKeH

3HaTh: 6a30Bble 3aKOHbI U MOHATUS PU3UKU U 00'bEKTAX U3YYEHUSI, UMETh IIpeiCTaBJIeHHE 0 MeTO0/laX UCC/IeJOBAHUS], COBPEMEHHBIX KOHIIEMIIHUSX,
JIOCTXKEHUSIX U OTPAaHUYEHUSIX PUBUKY;

Bs1ageTb 0OCHOBAMHU METO/I0JIOTUH HAYYHOTO MO3HAHUS PA3JIMYHbIX YPOBHEHN OpraHyu3aI[ii MaTepUH, IPOCTPAHCTBA U BpeMeHHU

5. Cofep>kaHue JUCHUIIINHBI (MOAYJI), CTPYKTYPHUPOBAHHOE 10 TEMAM.

HauMeHoBaHMe U KpaTKoe coaep- | Bcero B ToM yucne
»KaHMe pa3/esioB U TeM AUCLUI- (4acsl)
JIMHBI (MOAY.IfA), KoHTakTHas pa6oTa (pa6oTa BO B3aUMO/JelCTBUH C Ipeno- | CamocTosATe /ibHasA pa6o-
$opMa mpomMeKyTO4YHOli aTTecTa- /laBaTeJsieM), 4acChbl Ta 00y4auUierocs, 4achl
MU N0 AUCHMILIMHE (MOAYJII0) W3 HUX U3 HUX
° . . Y4eOHble 3a- Bcero > » Bcero
o e © e ) = o
o 5 = z HSATHSA, HA E e
]
z é 5 = npaBJieHHbIE = .
—_ 5]
S < ° o Ha npoBeJie- z ©
= E e 2 HUe TeKyllle- 5 %
< 3 v S = | ro KOHTpoJIs = <
- aa]
u: % o S £ | ycneBaeMo- 2o o
3 = g 2 £ | ctu, mpome- s E 5
% © & © E = 3 /1P ° 3 =
S5 |25 | &S | £ 5 |[MyTouHOl 5 5 S &
M & M & ~ = ~ O aTTeCTalUH M o ==
CBoGOAHBbIE KOJIEOAHUS MeXaHu4de- 16 8 8 16




CKHUX U 3JIEKTPOMarHUTHBIX OCIUJI-
JIITOPOB

BeiHy>X/1eHHbIe KoJie6aHUsd MexaHU- | 18 8 10 18

YeCKHUX U 3JIEKTPOMarHUTHBIX OC-

UJLJIITOPOB

WuTepdepeHnus cBeTa 10 6 4 10

JAuddpakius ceeta 16 8 8 16

[lonsspusanusa cBeTa 12 6 6 12

[IpoMexxyTO4YHas aTTecTalUs IK3d- 36 2 4 6 30
MeH

HToro 108 36 36 2 4 78 30

6. 06pa3oBaTe /ibHbIE TEXHOJIOTUH:

JleKIIJMM 4YUTAIOTCA C MCIOJIb30BAaHWEM COOTBETCTBYIOILETO JAEMOHCTPALMOHHO-ONBITHOIO 060pyZ0BaHUS KabuHeTa PU3UYECKHUX JeMOHCTpa-
nuil ¢usndeckoro ¢akysabtera MI'Y, c npuBiedyeHreM, IpU HEOOXOJUMOCTH, MYJIbTUMEAUNHBIX BO3MOXKHOCTEN Y MPOEKIIMOHHOI0 060pYy/10Ba-
Hus. JlJabopaTopHble paboThl MIPOBOAATCS Ha 6a3e 061ero GU3n4ecKoro NpakTUKyMa JiJis eCTeCTBEHHbIX GaKy/IbTeTOB ¢pu3nyeckoro pakysibTeTa
MI'Y, B psape 3aa4 ucnoJib3yeTcsl COBpeMeHHas 3JIeKTPOHHAsA U KOMIbIOTEPHAs TEXHHKA NPOBeJleHUs U 00pabOTKU pe3y/IbTaTOB 3KCIIepHUMeH-
Ta.

7. Y4eGHO-MeTOANYECKHE MaTepUaJIbl AJI1 CAMOCTOATE/IbHOMU Pa6oThl IO JUCHMILJIMHE (MOJYJII0):

[IpyuMephl 33124 A1 CAMOKOHTPOJISA
Pazaes «Kosie6aHHuA U BOJITHBI»

1. PpiOka nepeMeniaeTcs BAOJb CTEHKU aKBapuyMa 110 3akoHy: X(t) = 0,2coszt (m). HaliTu cpejHIO10 BEJIMYMHY MOAYJISI CKOPOCTHU <V> U MO-

AyJb cpefHeit ckopocTu |[<V >| pbIGKH 332 OMH UKL

2. T'pysuk nojBelieH Ha HEPACTSXKUMOU HUTH, BEPXHUNW KOHel, KOTOPOM NepeMelaloT 110 BepTUKa/IX M0 3aKOHY: Y(t) = A-sinwt. BesinunHa A
nocreneHHo pacreT. [Ipy Kakux MUHMMaJIbHBIX A KOJIe6aHUs IPy3UKa CTAHYT HerapMOHU4YeCKUMHU? B KakuX TOYKax HAYHETCA OTKJIOHEHHE OT
rapMOHHUYECKOI0 3aKOHA K0JiIe6aHU rpy3uKa?



3. PaccMoTpuM cuTyanuo, MoZeMPYOILYy0 IpoLecc CTOJIKHOBEHHEe aToMa U MoJIeKyJ1bl. [lepBoHaYa/IbHO cHCTeMa, ONMCaHHada B 3ajave 2.3,
HelmoJBW)XHA U NPYXHMHKa He AedopMupoBaHa. [leppoMy mapuky coobuaercsa umnyabc p0 = m1lv0 B cTopoHy BTOpOro (yZap HajleTarollero
aTtoMa). OnpesiesiuTe CKOPOCTD VC LIeHTPa MacC CUCTEMBI, U 4acTOTy ®0 BO3HUKAIOIIUX KOJe6aHU M.

4. [loTeHUMasJbHas 3HEPrus 4acCTHLbl Macchl T B OJHOMEPHOM CHJIOBOM I0JIe 3aBHUCUT OT e€ KoopJHHaThl X 1o 3akoHy U(x) = UO(1 - cos
ax), U0 u a - nocTosiHHBIe. HalijuTe 4acTOTY MaJsibIX KOJIEOAHUN 3TON YaCTHULbI 0KOJIO 0JI0KEHHSI paBHOBECHS.

5. ®usuyeckui MasiTHUK NpejcTaB/seT coboi wap paguyca R =2/11 M, BUCAILIMNA HAa TOHKOM HEBECOMOM CTep:kHe JIuHbI | = R. B HauyanbHbI#I
MOMEHT BpeMeHHU MasTHUKY COOOIIU/IN YTJI0BYI0 ckopocTb Q = 0,25 paa/c. HaliyuTe 3aBUCMMOCTb OT BpeMEHHU yTIJla OTKJIOHEHUS MasTHUKA OT
BepTUKaIu o(t).

6. luauHApUYECcKUi NOMJIaBOK BbICOTHI h = 2 ¢M NJIaBaeT Ha MOBEPXHOCTH BoAbl. ONpe/ieiMTe eprUo/ MaJibIX KOJIebaHUM MoMJIaBKa [0 Bep-
TUKaJIU, KOTOPble BO3HUKAIOT, €CJIY ero cjerka norpy3uThb B BOAY U OTIYCTUTb. [I10THOCTE MaTepuaJsia noniaBka p = 800 kr/mM3, IJIOTHOCTb BO/bI
p0 =1000 kr/m3.

7. Ha cepeayHe HaTSIHYTOU CTPYHBI AJIWHbI | = 1 M yKkpeniéH mapuk Maccoi m = 50 r. HaliiuTe 4acToTy MasibIX IONEPEUYHbIX KOJIEOGaHUU 3TO-
ro mapuka. Culy HaTS>KEHUs CTPYHbI CYUTATh IOCTOSIHHOM ¥ paBHOM M = 20 H. Macco¥i cCTpyHBI U CUJIOW TSXKECTU peHebpeyb.

8. KonpeHcaTtop émkoctu C, 3apskeHHbIN [0 HanpskeHUA U0, 3aMblKaeTcA Ha KaTyLIKY C MHAYKTUBHOCTbIO L. HaliiuTe 3aKOH U3MeHeHUs co
BpeMeHeM 3aps/ia Ha KoHZeHcaTope ((t). YeMy paBHa aMmiMTyAa Im cuiibl TOKa B 3TOW Lenu? AKTUBHBIM CONIPOTHUBJIEHHEM NIPeHeOpeyb.

9. OAHOPOAHBIN CTEpKEeHb MacCbl m = 1 KI coBepIlaeT MaJible KoJleOaHUsA BOKPYT FTOPU30HTAJBHOM 0CcH, poxosauier yepes3 To4yky O. [IpaBbii
KOHel| CTepP>KHs Mo/jBellleH Ha HeBecOMOU npyxuHe )kécTkocTy k = 300 H/cm. HaiiguTe yactoTy 00 Kos1e6aHUM CTEPIKHS, eCJIU B [T0JIOKEHUH PaB-
HOBECHs OH ropu3oHTaeH. TpeHHeM B lIapHUpe NpeHeopeyYb.

10. U3BecTHO, YTO YacTOTa COGCTBEHHBIX Kose6aHui MoJiekybl HF19 w0 = 7,8:1014 pag-cl. OnpesenrTe 4acTOTy COOCTBEHHBIX KOJeOaHUN
MoJieky/bl HJ127, eciu U3BeCTHO, 4YTO BeJIMYKMHBI BTOPOUM NMPOM3BOJHON OT MOTEHLMAJbHON 3HEPTUM MOJIEKYJIbI 10 KOOPAUHATe BOJIM3U MUHMU-
MYMOB IIOT€HLIMAJIbHOW 3HEePTUH OTJHMYATCA JJI 3ITUX MOJIeKYJ B n = 3 pasa. /lJ1g1 Kakor MoJIeKyJibl BeJIMYMHA BTOPOM IPOU3BOAHOM OOJIbLIE U

noyemy?
11. OnpezenrTe KOJIMYECTBO HOPMaJIbHBIX MO/, IMHEWHOW MoJieKy1bl N20. HazoBrTe TUIbI KOJIeOAHUM 3TON MOJIEKYJIBL.

12. HaiguTe OTHOLIEHHE YaCTOT CUMMETPUYHBIX U aHTUCUMMETPUYHBIX BaJIeHTHBIX KOJIeOaHUH IMHEUHOU MoJieKy bl CO2.

13. llenb nepeMeHHOr0 TOKA COCTOUT M3 NOC/Ae[0BaTeJbHO COeJUHEHHBIX pe3UcTopa ¢ conpoTusaeHreM R = 80 OM, KaTylIKM MHAYKTUBHOCTH
L =0,56 ' u koHgeHcaTopa éMKocTH C = 30 Mk®. Llenb Bk/IOYeHA B ObITOBYIO ajieKTpoceTh (HampsbkeHue U =220 B, v =50 I'y).

14. B nenu nepeMeHHOr0 TOKa UCHOJIb3yeTCs JIOCKUH KOHZeHCaTop, U30JIATOP KOTOPOro NMPOMOK U OH cTa/l HarpeBaThbcs. [Ipu yactote v
= 50 I'y ko3 PuLHeHT MOLTHOCTH OKa3aJsics paBeH k = 0,6. Onpeie/IMTb N0 3TUM JAHHBIM y/ieJIbHOEe CONPOTUBJIEHHE U30JIITOPA, €CJIU €ro AU-
3JIeKTpHUYeCcKasd NIPOHUILAeMOCThb paBHa € = 4,8.

15. K 6b1TOBOM as1ekTpoceTH (HanpsbkeHue U = 220 B, v = 50 I'y) nprcoesnHeHbl NapasjieibHO peocTat ¢ conpoTuBaeHueM R =40 OM u apoc-
ceJib C UHAYKTUBHOCTBIO L = 80 MI'H 1 oMuyeckuM conpoTuBjieHueM r = 26 OM. [1o gpoccesto uét Tok cuson [1 = 2 A. Kakoy TOK UZET 10 peo-
CTaTy ¥ KaKOU TOK IOTPeOJIAeTcs OT ceTh?

Pa3aes «BosiHOBast onTUKA»



1. HamnwucaTb ypaBHeHHe L[UIMHAPUYECKON TapMOHUYECKOU BOJIHBI C YACTOTOM ® U AJIMHOU BOJIHBI A, paCIpOCTpPaHAIOLIelCcsa B OAHOPOAHOU
HemnorJiowamwilel cpefie (r - pacCTosiHUe 10 IMHENHOT0 UCTOYHHUKA BOJIH).

2. BopHoposHOM fuasnekTpuKe (€= 2,25; u= 1) pacnpocTpaHseTcs [JI0CKas 3J1eKTPOMarHuTHas BoJHA. AMIUIMTYZj@a MHAYKL MU MarHUTHOTO
noJis B BosiHe B0 = 10-4 To. Onpepeniute: a) pa3oByr0 CKOPOCTb BOJIHBI; 6) aMIJIMTYly HANPSXKEHHOCTH 3JIEKTPUYECKOTO M0JIs; B) CPEIHIO0
IJIOTHOCTb 3HEPTUU BOJIHBI; I') HHTEHCUBHOCTb BOJIHBI.

3. Ilnockas 3JleKTpOMarHMTHasi BOJIHA paclpoCTpaHsaeTCs B OJJHOPOAHON HeMarHUTHoM (1 = 1) cpesie 1o ocu X. dJ1eKTpHUYeCKoe [oJie B BOJIHE
MEeHSeTCH 110 3aKOHY:

4. ]JIBe cBeTOBbBIE BOJIHBI CO3/Jal0T B HEKOTOPOU TOUYKe MPOCTPAHCTBA KOJie6aHUs HAPSX)KEHHOCTU 3JIEKTPUUECKOT O 110J1], ONIMCbIBaeMble
¢yHkuusamu E1ly = EO-coswt u E2y = EO-cos[(o + Aw)t], rae Ao = 0,628 paj-c-1. Kak Bei€T ce6s1 MHTEHCUBHOCTb CBETA B 3TOU ToOYKe?

5. OnpepenuTb cABUT AX UHTepdepEeHIMOHHBIX MAKCUMYMOB 2-r0 ops/ika (m = 2) B onbiTe FOHra nocse 3anoyiHeHUs1 BOAOW NPOCTPaHCTBA
MeX/ly 3KpaHOM, Ha KOTOPOM HabJ110/jaeTcsl MHTepdepeHMOHHAsl KapTUHA, U ITperpajioy co 1easiMu. PaccTosiHMe Mex/ly 9KpaHOM U nperpajioi L
=1 M, paccTossHUe Mexay 1ensamu d = 1 MM, JJIiHa BOJIHBI cBeTa B BakyyMme A0 = 0,5 MKM, moka3aTeJib IpeJioMJIeH!s BoAbI n = 4/3.

6. OnpegenuTb paguyc m - od 30Hbl PpeHesis rm Npy NaJleHUH Ha KPYTJioe 0OTBEPCTHE MJIOCKOW BOJIHBI ITMHOM A. PaccTosiHUe OT 0TBepCcTUA
J10 3KpaHa paBHo l. /loka3aThb, 4TO IJoLa i1 Bcex 30H PpeHesist 0JMHAKOBBI.

7. HamnperpaZgy ¢ Kpyr/ibIM OTBEpPCTHEM NaJlaeT MJI0CKasi CBeTOBas BOJIHA AJMHBI A = 0,5 MKM. UHTEHCUBHOCTbD B LieHTpe AU(pPaKUOHHOU
KapTHUHBI B 2 pa3a 60Jiblile, YeM B OTCYTCTBUM nperpazbl. [[py KakoM MUHUMaJIbHOM paJiiyce OTBEPCTHUS 3TO BO3MOXKHO, €CJIM IKPaH pacIoJioKeH
Ha paccTosgHUM | = 1 M 32 IpenATCTBUEM.

8. /ludpakuuoHHas KapTHHA HabJI0AaeTca Ha 3KpaHe, pacloJioKeHHOM Ha pacCTOSIHUM | OT TOYeYHOT0 UCTOYHMKA MOHOXPOMAaTHY€eCKOT0
ceeta (A = 0,6 MkM). Ha pacctosaHuu a = 0,51 oT HcTOYHMKA OMeleHa KpyrJ/asi Henpo3payHas nperpaza guaMetpoM d = 1 MM, OnpezietuThb pac-
CTOSIHHME |, ec/1M perpazia 3akpbiBaeT TOJIBKO NepByto 30Hy @peHesnd. Uto 6yaeT Hab/104aThCA B LieHTpe 3KpaHa?

9. Ha menb mupuHou b = 0,4 MM, yCTaHOBJIEHHYIO Ha pacCTOSAHUU | = 2,5 M OT 3KpaHa, najlaeT 0 HOpMaJIv MJI0CKas cBeToBasi BosiHac A = 0,6
MKM ¢ UHTeHCUBHOCTBIO | = 100 MBT/cM2. Kakoii BuA fudpakuuy Hab04aeTcs B 3ToM ciaydae? OlleHUTb UHTeHCUBHOCTD 10 B 11eHTpe Au- dpak-
LVUOHHOU KapTHUHBI.

10. YkasaHue. /[ls1g OLjeHKH MHTEHCUBHOCTH GOPMY LIeHTPaJbHOT0 MaKCUMyMa CYATATh NPUOIMKEHHO BJIU3KOM K TPEyTOoJbHOM.

11. OnpesenuTs TN AUPPAKLMU U IIUPUHY LIeHTPaJbHOT0 JUPPAKIMOHHOI0 MaKCMMyMa AX NIPU NaJleHUH IIJIOCKOH BOJIHBI JJIMHOU A = 0,5
MKM Ha Liesib tiupuHoi b = 0,5 MM. /ludpakiimoHHass KapTuHa HabJII0JaeTcsl Ha pacCTOSIHUM | = 2 M 32 IpensiTCTBUEM.

12. Ilonb3ysAcb METOAOM BEKTOPHBIX JjUarpaMM, HaWTH OTHOILleHHe UHTEHCUBHOCTEN MaKCUMyMOB HYJIEBOTO U IepBOr0 OpsJKa NpH Au-
¢pakuuu @payHrodepa Ha 1LIeH.

13. OnpenenuTsb AJHMHY BOJHbBI CBeTa A, €CJIU AJ1s pell€TKH ¢ eproaom d = 1,55-10-3 MM yros Ap Mexy MaKkcuMyMaMiu 1 ¥ 2 nopsifika paBeH
30°.

14. CBeT Cc AJIMHOM BOJIHBI A NTaZlaeT 10 HOPMaJ/IM Ha AUPPAKLMOHHYIO pelléTKy. HalTH ABHYI0 3aBUCHUMOCTD YIJIOBOM AUCIIEPCHUH OT yTIJIa
JudpaKLuu @.



15. CBeT c A = 589 HM najiaeT o HOpMaJIu Ha AUPPAKIMOHHYIO pelléTKy ¢ nepuogoM d = 2,5 MKM, cofepkainyto N = 104 wurpuxos. Haiitu
YIJIOBYIO LIUPHUHY AUPPAKLIMOHHOT0 MaKCUMyMa BTOPOTro nopsjka (m = 2).

16. CBeT najaeT o HOpMaJ/ii Ha AUPPAKIIMOHHYIO PELIETKY WUPUHOU | = 6,5 cM, uMetouyto n = 200 IITpUxoB HA MUJIIUMETDP. OnpefeiuTh, B
KaKOM IOps/iKe CIIeKTpa MOTyT ObITh pa3pelleHbl CIeKTpaJbHble IMHUU COOTBETCTBYIOIIME AJMHaM BoJH A1 = 670,800 HM u A2 = 670,815 HM.

17. OnpenenvTb MHTEHCUBHOCTB I1 NJI0CKOMOJISIPU30BAaHHOIO CBETA, BhILIEAILEr0 U3 U/iea/IbHOTO NOJIAPU3aTopa, NpY NaJleHUHU Ha Hero ec-
TEeCTBEHHOI'0 CBeTAa C UHTEHCUBHOCTHIO [* .

18. Ha coBepiieHHbIN NOJIPU3aTOP NaJAET NMOJIIPU30BAaHHbBIN 10 KPYTY CBET, MHTEHCUBHOCTb KOTOoporo paBHa [0. KakoBa 6y/ieT UHTEHCUB-
HOCTb CBeTa 3a [0JIApU3aTopoM?

19. CtreneHb noJsisspu3anii 4aCTUYHO NOJAsIpU30BaHHOTO cBeTa P = 0,25. HaliTH OTHOIIEHME HHTEHCUBHOCTH MJIOCKOTOJISIPU30BaHHOM COCTaB-
Jisionied aToro ceeTa Il K MHTEHCUBHOCTH €CTECTBEHHOM [*.

20. OnpegnenuThb cTelleHb NoJisspyu3anyu P cBeTa, pe/cTaB A0Iero co60i cMechb eCTECTBEHHOI'O CBETA C MJIOCKOI0JIIPU30BaHHbIM, €CJIU OT-
HOIlleHWe K MHTeHCHBHOCTH NOJIIPU30BaHHOI0 CBeTa K MHTEHCHBHOCTH eCTeCTBEHHOT0 paBHa: a) 1; 6) 107

JlutepaTypa [i/14 yriy6JIeHHOTO U3Y4Y€eHHU:
1. C.2.XaiikuH. Pusryeckue 0OCHOBbI MexaHUKH, M., 1971 u nocneayrounie u3gaHus.
2. CTJ.KanamHukoB. daekTpuuecTBo. M., 1985 1 nocneaywouye U3gaHusl.
3. Jlanpgc6epr I'.C. OnTuka. M.: Hayka, 1976 u fip. usp,
4. A.B.3otees, A.A. CKISTHKUH. JIEKIIMH TT0 Kypcy o61er pU3ruKu. MexaHUKa. IJIeKTPUIECTBO U MarHeTusM. U3a-so @unnana MI'Y um. M.B.
JlomoHocoBa B T. baky, 2014, - 242 c.

8. PecypcHoe obecneyeHue:
e [lepeueHb OCHOBHOM M BCIIOMOTaTe/JIbHOM Y4eOHOM JINTEPATYPhI KO BCEMY KYpCY

OcHOBHas MTEpaTypa

1. C.H. Kosnos, A.B. 3oTeeB, Kosiebanus u BosiHbl. BosiHoBas ontuka M., U3a-Bo @usnana MI'Y um. M.B. JlomonocoBa B 1. baky, 2009, - 210 c.

2. C.H. Kosnos, A.B. 3oTees, A.H. HeB3opoB. 3asgauu o Kypcy o6uieit pusukiu c pemieHusiMu. Kosiebanus v BosiHbl. BosiHOBast onTuka. U3z-Bo
@usuana MI'Y um. M.B. JlomonocoBa B r. baky, 2009, 164 c.

3. Ilorpemnoctu akcnepuMenTa. A.U. EbumoBa, A.B. 3oTeeB, A.A. CKJISHKUH

4. Kypc ¢usuku. B 3 1. ToMm 2. dnektpudectBo. KosiebaHus u BosiHbl. BosiHOBas onTuka. CaBesibeB U.B. U3gaTenbcTBo "Jlanb", 2019.

Jlono/IHMTe/IbHAS JIUTEPATypa

5. JI.B.BesioB dJsieKTpoMarHeTu3M U BOJIHOBasi onTUKa. 1994
6. W.B. CaBesbeB. Kypc o6uieit pusuku. T. 1, 2, 4. M.: ®usmataut, 1998 u ap. usa.



9. fI3bIK MpenojaBaHusl — pyCCKUHU



10. [IpenoaaBatenu: /I. ¢.-M.H., npodeccop, Koznos Cepreit HukonaeBuy, kadpepa o611eil GU3UKU U MOJEKYISIPHON 3JIEKTPOHUKU PU3UYECKOTO
dakysbTeta MI'Y, kozlov@vega.phys.msu.ru, 495-939-15-66

@D OoHABI OLLEHOYHBIX CPEJCTB, HE0O6X0AUMbIeE JJisl OLLeHKHU Pe3y/IbTATOB 060y4YeHUA

O6pas1bl OI[EHOYHBIX CPE/ICTB JJIs TEKYILEro KOHTPOJIS yCBOEHHS MaTepHaJia M IPOMeXKyTOYHOH aTTecTal MU - 3k3aMeHa. Ha sk3ameHe npoBe-
psieTcs JOCTHXKEHNE IPOMEeXXYTOUYHbIX HHAMKATOPOB KOMIIETEHI|UH, TepedYuCc/IeHHbIX B I1.2

Bonpocsl K 3K3aMeHy

1. CB0GO/HbIE KOJIEOAHUS CUCTEM C OJJHOM CTeNEeHbI0 CBOOO/bl. Mo/ie/Ib «TapMOHUYECKUH OCLUIIATOP». JHEPTUs KOJIe6aHUN MeEXaHUUECKOTO
Y 3JIeKTPUYECKOT0 FTapMOHUYECKOT0 OCLUJLIATOpA.

2. TapMonuueckuit ocuuasatop. uddepeHnmaibHoe ypaBHEHUE TAPMOHUYECKOT0 OCLIMJIJISITOPA U €ro pellleHUe. JHeprus KoJiebaHui rap-
MOHHMYECKOT0 OCLUJIJIATOPA.

3. CB06oAHBIEe KOJIeOaHUS CBA3AaHHBIX OCLU/LIATOPOB. HopMasibHbIE KOOPAHWHATHI U HOpMaJibHble MO/Ibl 1JI1S1 CHCTEMBbI, COCTOSIEeN U3 ABYX
O/IMHAKOBBIX CBAA3aHHbIX OCLIUJIJIITOPOB.

4. Tunbl MOJIEKYJIIPHBIX KOoJle6aHUU (BaJleHTHbIe U ilehOpMallMOHHbIe, CHMMETPUYHbIe U aHTUCUMMeTpPHUYHbIe, Ha TprMepe MoJiekysa CO2 u
H20).

5. /luddepeHumnanbHoe ypaBHEHHE OCLUJLIATOPA C MaJIbIM 3aTyXaHUEM U BUJ, eT0 pellleHUs. XapaKTepUCTUKU CBOOOJHBIX 3aTyXaloLMX KoJle-
O0aHU: BpeMs peJjlakcaliy, leKpeMeHT 3aTyXaHus, JIOOpPOTHOCTb.

6. 3aryxarouue KosebaHus. OCLUIIATOP C MaJIbIM 3aTyXaHUeM. XapaKTepUCTHUKHU 3aTyXaloLUX KOJIeOaHUH.

7. JuddepeHyyaibHOEe ypaBHEHHUE OCHUJIATOPA C 3aTyxaHUeM. OCLUIIATOP B KKPUTUYECKOM PeXXUM» (BUJ pelLleHus).

8. luddepenyyranbHoe ypaBHEHUE OCLUIATOpPA C 3aTyXaHUEM U BUJ], €T0 pellleHus AJ1s cy4das 60JbIIOro 3aTyXaHHUs.

9. JHeprus Kose6aHUHW MeXaHUYeCKOTO U 3JIeKTPUYECKOT0 TapMOHHYECKUX OCLIUJIIATOPOB. BpeMs pesiakcaliuy 3HepruM 3aTyXarliux KoJle-
6aHuil. /IoGPOTHOCTb.

10.luddepennanbHOe ypaBHEeHHeE [/ BBIHYKJAEHHBIX TaDMOHUYECKUX KOJIeOaHUH U ero pelleHre MeTOL0M BEKTOPHBIX IMarpaMM.
11.BeIHy/leHHble TapMOHUYEeCKHUe KoJlebaHUs. Pe30HaHChI CMelleHHs U CKOPOCTH.

12.BeiHyx/eHHbIe KoJiebaHus. Pe3onaHc. lllupuHa pe3oHaHCHON KpUBOU. /l0OPOTHOCTb U pe30HAHCHbIE CBOMCTBA KOJIeOaTeJIbHON CUCTEMBI.
13.BbIHyX/leHHble TapMOHUYECKH e KoJleOaHUsl. 3aBUCMMOCTb aMIJIMTY/bl U $pa3bl YyCTAHOBUBIIMXCA BbIHYXK/EHHbBIX KOJIEOAaHUU OT 4YaCTOThI
BBIHY>K/IAI011ler0 BO3/eHCTBUA.

14.Mo1uHOCTD, 3aTpayrBaeMas Ha o/ JiepKaHre BhIHYK/IEHHbIX KoJle6aHUH. CBS3b LIUPHUHBI «pe30HAHCHON KPUBOW» C JIOOPOTHOCTHIO OC-
LUJIATOPA.
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15.Ycyi0BYe KBa3MCTAaMOHAPHOCTHY IepeMeHHOoro0 ToKa. 3akoH OMa /i/1g y4acTKa LiellM lepeMeHHOro Toka. COnpoTHBJIeHHe y4YacTKa LielH Ie-
peMeHHOTO0 TOKa.

16.Mo1LHOCTD, paccenBaIasCs B LleNU epeMeHHOro Toka. JodpeKTHBHbBIE ([eHCTBYIOIIME) 3HAaYEeHUS IeEPEMEHHOTr0 TOKA U HalpsiXKeHHUS.
17.Pe30HaHC B LieNH, COCTOsAALEN U3 N0C/Ie0BaTelbHO COeIMHEHHBIX pe3ucTopa (R), kaTywmky MHAYKTUBHOCTH (L) 1 koHgeHcaTopa (C) -
«RLC-koHTYypE».

18.Knaccruuyeckoe auddepeHnpasbHOe BOTHOBOE ypaBHeHHMe. YpaBHEHHUS IIJIOCKOU U chepruyecKol OeryuiMx rapMoHUYeCKUX BOJIH. YUYET I1o-
TJIOLLEeHUA BOJIHBI CPEJIOH.

19.YpaBHeHUe Oeryieil rapMOHUYECKOW BOJIHBI. JHepreTUYeCKre XapaKTePUCTUKHU YIIPYTUX U 3JIEKTPOMAarHUTHBIX BOJIH: IJIOTHOCTb MOTOKA
3Hepruy, UHTEHCUBHOCTb, BEeKTOpPbl YMOBa U [loMHTHHTA.

20.YpaBHeHMe 3/71eKTPOMarHUTHOX BOJIHBI B OJJHOPOZHOM HeNpoBoAsALLeN cpefie. CBA3b MeXAY aMIIMTYJaMU U pa3aMU Koj1e6baHUU BEKTOPOB

EnB g 3JIEKTPOMArHMTHOM BOJIHE.
21.NHTepdepeHiiys BOJH OT JBYX TOUEYHBIX HCTOUYHUKOB. KorepeHTHbIe BOJIHBI. OnbIT FOHTa.
22.UnTepdepennusa cBeta. Posib HEMOHOXpPOMAaTUYHOCTHU UCTOYHHMKA. BpeMs U i7IMHa KOrepeHTHOCTH.
23.0mnbIT IOHTra. PO/1b HEMOHOXPOMATHYHOCTH UCTOYHUKOB U UX KOHEYHBIX pa3MepoB. BpeMda U A/1MHa KOrepeHTHOCTH. Pasuyc korepeHT-
HOCTH.
24.UnTepdepeHys cBeTa B TOHKHUX MJIEHKaX. «[1010Cbl paBHOM TOJIIUHBI» U «I10JI0OChl PABHOTO HAKJIOHAY.
25.UuTepdepeHumoHHas «pedppakToMeTpUsi» Ha puMepe cxembl FOHra.
26. /ludpakuuda BoJH. [Ipunnun Noirenca-®penens. ludpakiusa @PpeHesss Ha KPYrjoM OTBEPCTHUH U JUcKe. MeTo/ 30H PpeHesl.
27./ludpaxkuusa BosH. [IpuHnun loirenca-OpeHesns. AMIIMTYAHAA U Ga30Bast K30HHbIE MJIACTUHKUY.
28.ludpakuusa PpayHrodepa Ha 1iesd. YcJ10BUS MaKCUMyMOB U MUHHUMYMOB UG PAKLIMOHHON KapTHUHBI.
29.IloHATHE 0 KJacCUUKALIMY BOJIHOBBIX siBJeHUN (aqudpakuusa Openens, audpaxkuusa PpayHrodepa, npubamxKeHNe reoMeTPUIeCKOH OIl-
THKH).
30.Posb sudpakumy B GOpMUPOBAHUU ONTHYECKUX U300paXkeHUU. Y c10BYe pa3pelieHus 6JIM3KUX 06'beKTOB ONITUYECKUMU TPHUOOpaMHU.
31./ludpakuuoHHas peméTka. CTpykTypa AUPpaKLMOHHOW KapTHUHBL. Y C/I0BUA IJIaBHBIX MAKCUMYMOB U MUHHMYMOB.
32.XapakTepuCcTUKU JUPPaAKIMOHHON PelIETKY KaK ClIeKTPaJbHOIO annaparTa: cB060/jHas ClieKTpaJibHas 06/1acTh, yrJ10Bas U JIMHeHHas
JIMCIIEPCUH, pa3pelianas ClloCOOHOCTb.
33.Pa3pewaroniast cnoco6HOCTh AUPpaKLMOHHON pelléTKU. KpuTepuil Pesies paspenienus Byx 6JIU3KHUX CEKTPaIbHbIX JTUHUH.
34.Tlonapusauus cBeTa. TUnbl (BUbI) MoJsipu3aliu cBeTa. CTeneHb MoJisipu3alnydu cBeTa. 3akoH MaJtoca.
35.1l1ocko noJsisipu30BaHHbBIM U eCTECTBEHHBIN cBeT. CTeNeHb noJisipu3anuu cBeta. 3akoHbl Mastoca u byrepa-J/lamb6epTta-bepa.
36.IlpeacTaBieHre 0 3aKOHOMEPHOCTAX U3JIyYeHUA AUI0JIA. [[uarpaMMa HallpaBJAeHHOCTH U3J1y4yeHusd AunoJs. [lonsgpusanusa npyu pacceaHuu
CBeTa.
37.1lonsiprusanusa Npu paccessHUU CBeTa. PaccessHWe MyTHBIMU CpeJlaMU U MOJIEKYJIIpHOe paccessHUe. 3aKOoH Pastes. [loHATHe 0 paccessHuU Mu.
38.IlpeacTaBieHre 0 3aKOHOMEPHOCTAX U3JIyYeHUd AUIoJd. [luarpaMMa HallpaBJIeHHOCTH U3/1y4eHusd gunoJs. [losgapusanusa ceeta Ipy OT-
paXkeHWH OT NOBEPXHOCTHU AU3JIEKTPHUKa. YToJ bprocrepa.

11
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39.1lpoxox/ieHue CBeTa Yepe3 aHU30TPOMHOE OJJHOOCHOE BellecTBO. OnThdeckasi ocb. O6bIKHOBEHHbIM U HEOOBIKHOBEHHBIN Jiy4yu. Kpu-

CTA/UIMYECKHU e TIJIACTUHKH «A/2».

40.ITonyyeHue ¥ aHAIU3 SJJTMIITUYECKU U LIUPKYJSPHO NMOJISIPU30BAaHHOI0 CBeTa. KpucTasinyeckre MIacTUHKHU «A/4».

MeToau4yeckue MaTepHaJibl AJis NPOBeJeHUs NpoLeAyp OlleHNBAaHUA Pe3y/IbTaTOB 06y4eHM s
llkasa oneHUBaHMA 3HAaHUH, YMEHHUU Y HAaBBIKOB SIBJISIETCS eJMHOM /IJ151 BCeX AUCLUILIMH (IprBe/ieHa B Tab/ule HUXe)

IIIKAJIA U KPUTEPUU OLEHUBAHUA PE3YJIbTATA OBYYEHHUA no aucouninHe (MOAyJI0)

OneHka 2 3 4 5
PesysibTaT

3HaHUA OTtcyTcTBHE ®dparMeHTapHble 3HAHUS O61Me, HO He CTPYKTYpPUpPOBaHHbIE CdopmupoBaHHbIE CUCTEMATHU-
3HaHUH 3HaHUA yecKue 3HaHHUsA

YMmenusa OTcyTcTBHE B niesiom ycnelHoe, HO He B 1iesiom ycrnelHoe, HO coepaxalliee | YchnelHoe U CUCTeMaTU4YecKoe
yMeHUH cUCTeMaTHU4YecKoe yMeHue OTJeJibHble Tpo6eJibl yMeHue ([,0- yMeHue

NyCKaeT HeTOYHOCTHU HENPUHLUIH-
aJIbHOT0 XapaKTepa)
HaBbiku (BJ1a- OTcyTcTBHE Hasun4yue oTgebHBIX Ha- B nesiom, cdopMupoBaHHble HaBbIKY, | ChopMUpOBaHHbIE HaBbIKH, IPU-
JleHus) HaBbIKOB BbIKOB HO He B aKTUBHOU popMe MeHsieMble [IPU pellleHUH 3aa4
PE3YJIbTAT OBYYEHHUA ®OPMA OLLEHUBAHMUA

10 JUCLUIUIMHE (MOAYJII0)

3HaTb OCHOBHbIE IOHATUS U MeTOoAbl eCTECTBO3HAHHA
3HaTh: UCTOYHUKHU OIIMOOK OCHOBHBIX (1)1/131/1‘-IGCKI/IX METO/JO0B, UCIIOJIb3YyEeMbIX INPHU PEIIEeHNHU XUMU-

YeCcKHUX 3aJa4

3HaTh: TUNIUYHbIE (1)I/I3I/I‘IECKI/I8 MO/J€JIH, UX OTPpaHHUY€HHNA U 'PAaHULIBI UX IPUMEHHNMOCTH IIPHU OIMMCAHHUHN
SIBJIEHUH, CBAA3aHHBIX C KoJie6aTeJbHBIMU U BOJTHOBBIMH nponecCaMy B MEXaHUYECKHUX, 3JIEKTPUIECKUX

M OIITUYECKUX CUCTEMAX

3HaTb: OCHOBHbBIE SIBJIEHUS, CBSI3aHHBIE C KoJiebaTeJIbHbIMU Y BOJIHOBBIMU InpouoeccaMm B ME€XaHH-

YEeCKHUX, JIEKTPHUIECKHX U OIITUYECKHUX CUCTEMAX
3HaTb MeTOAbl TEOPETUYECKOI'O OITMCAHUA KoJiebaTeJIbHbIX ¥ BOJIHOBBIX InpoueccoB U CIoco0bI UC-

10J1b30BaHUs B QU3NUECKUX TPUOOpax

MepONpUSATUS TEKYLIETr0 KOHTPOJIS yC-
MeBaeMOCTH, YCTHBIN ONMPOC HA IK3a-
MeHe

12
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YMeTb NIpUMEHATb OCHOBHbIE NOHATHUSA U METO/Ibl €CTECTBO3HAHUSA B KOHTEKCTe NpodeCcCUOHATbHOU
JleTeJIbHOCTH

YMeTh: olleHUBaTbh KOPPEKTHOCTb 3HaYeHUH PU3UYECKUX BEJIUYHH, 10J1y4aeMbIX IKCIIEPUMEHTATbHO
YMeTb: OLleHUBAaTh PU3UYECKYI0 KOPPEKTHOCTD N0Jy4aeMbIX YUCIEHHbBIX XapaKTePHUCTUK

YMeTb: HCII0JIb30BaTh M0JIy4YeHHble 6a30Bble 3HaHUA pa3zesoB Kose6anus v BosHoBas onTrka npu
BbIOOpEe GU3UUECKHX METO0B U3yYE€HHUSI XUMUYECKHUX 00'bEKTOB

YMeTb: UCNI0JIb30BaTh M0JIy4YeHHble 6a30Bble 3HaHUA paszesoB Kose6anus v BosiHoBas onTrka npu
MHTepIpeTal U pe3yabTaTOB GHU3UUECKUX METO/I0B HCCIeJOBAHUS XUMUYECKUX 00'bEKTOB

MepONpUATUSA TEKYLEro KOHTPOJIA yC-
NIeBaeMOCTH, YCTHBIN ONPOC Ha 3K3a-
MeHe

BJIa,ZLETb: HaBbIKaMM BbIJAE€JIEHHUA (1)PI3PI‘{€CKOI>’I COCTaBJIH}OLLleﬁ, CBsI3aHHOMU C KoJie6baTeJbHbIMU U BOJI-
HOBBIMH IIponecCaMH, B XUMHUIE€CKHUX 3a/ja4daX C TOCJIeAYIIUM HCII0JIb30BAHHUEM CTAHAAPTHBIX ITOJ-
XO0l0B pellIeHHUAd TaKHX 3a1a4 B Cl)I/IBI/IKe

MepONpUSATUS TEKYLIETr0 KOHTPOJIS yC-
MeBaeMOCTH, YCTHBIN ONMPOC HA IK3a-
MeHe
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