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1.OEJA A 3AJAYA JUCIIIITJIAHBI.

ean:

dopMupoBaHHe IpeACTaBICHHUI, TIOHATHH, 3HAaHHH O (YHIAMEHTATBHBIX 3aKOHAX KIJIACCH-
YEeCKO# M COBpEMEHHON (pU3HMKe W HABBIKOB IIPHMEHEHHS B IIPONECCHOHAIBHON AEATEIbHOCTH
($HU3MYECKHX METOOB N3MEPEHHI 1 HCCIIeIOBaHMI.

3agaun:

--- U3y4YeHHE 3aKOHOB MEXAaHUKH, TEPMOIHHAMHKH, IEKTPOMAarHeTH3Ma, ONTHKA U KBaH-
TOBO# H3UKH;

--- OBJIaZACHHE METONAMH Ta00PaTOPHHIX HCCIICTOBaHHIT,

--- BEIpabOTKa yMeHU# aHaNH3a IPUPOIHBIX SBJICHHN C IPUMEHEHHEM 3aKOHOB (H3HKH.

2. IEPEYEHRD IINTAHUPYEMbBIX PE3YJIbTATOB OBYYEHHS 110 JUCIIU-
IVIMHE MOAYJIIO), COOTHECEHHBIX C IINIAHUPYEMBIMMU PE3YJIbTATAMH
OCBOEHHS OBPA3OBATEJILHOM IIPOT'PAMMABI

B pesynbTaTe OCBOSHUS AUCHHUILIMHBL 00y4JaromuHACcs FOTOBUTCA K CIENYIONUM BHAAM JIe-
ATENBHOCTH, B COOTBETCTBHHE ¢ oOpazoBatensHEIM cragaapToM ©@I'OC BO 06.03.01 bronorus,
poduis [eHeTHKA )XUBOTHBIX

Oobaacte npodeccoHANBLHOM NCATEILHOCTH:

Tunst 33124 mpodeCCHOHANBHOM 1eATeThHOCTH:

® HAYYHO-HCCIIEOBATEIbCKAS

® HAYYHO-IIPOU3BOCTBEHHAS U IIPOEKTHAS

¢ OpraHu3alMOHHO-YIIpaBIcHYECKas

e IeJaroru4ecKas

¢ HH(OPMAIHOHHO-0MOIOrHIECKast

Beinyckank ¢ kpanudukanuei (cTeneHso) «0akajaBp» J0KeH 001a0aTh ClIEAyIO-
UMM KOMIIETEHIHAMU

A) O6menpogeccnoHaNbHbIE KOMIETEHIHA

OIIK-2 CrnocoGeH NMpUMEHATh NMPHUHIMIBI CTPYKTYpPHO-GYHKIMOHANBHOM OpraHM3aLliH, UCIIONb-
30BaTh (PUBHONOTHYECKHE, LUTONOrHYecKHe, OCHOXHMHYecKHe, GHO(H3HYeCKHe METOABl aHANH3a i
OLICHKH ¥ KOPPEKILIMH COCTOSHUSA JKUBLIX OOBEKTOB 1 MOHUTOPHHIA CPEABEI HX OOUTAaHUS;

OIIK-2.1 [TuMeHsieT MPHUHUMNBI CTPYKTYPHO-(PYHKIIMOHANBHOM OpraHu3auuy Uil W3ydeHu:A OHo-
JIOTHHYECKHX OOBEKTOB M OLIEHKH COCTOSHWUSA KHBBIX CHCTEM

OIIK-2.2 Ucnons3yet (pU3HONIOTHYECKHE, IUTOJIOTHUECKUE, OHoxuMuUeckue, 6uopu3nIeckre Me-
TOABI AHAJTH3A TSI MOHHTOPHHI'A M KOPPEKIHH Cpebl OOUTaHUA HKUBBIX OOBEKTOB

OIIK-6 CriocoGeH MCIo/b30BaTh B NPo(decCHOHAIBHOMN eITeNbHOCTH OCHOBHBIC 3aKOHEI (DH3HKH,
XMMHH, HayK 0 3emie B GHONOTrHH, NPHUMEHATh METOABI MATEMATHYECKOrO aHalli3a M MOAEIMPOBAHHA,
TEOPEeTHYECKHX M 3KCIIEPHMEHTAIBHBIX HCCENOBaHHH, MpHOOpeTaTh HOBBIE MAaTeMaTHYECKHE H ecTe-
CTBEHHOHAYYHBIE 3HAHHUA, HCIONb3ya COBpeMeHHbIe 00pa3oBaTelbHble H HH(POPMAIIMOHHBIE TEXHOJIOTHH;

OIIK-6.1 Hcmnone3yer B mpodecCHOHAILHON NeATeTbHOCTH OCHOBHBIC 3aKOHBI (PH3MKH, XUMHH,
Hayk 0 3emiie 4 GHOIOTHH

OIIK-6.2 IlpumeHseT METOABI MaTeMaTWYecKOro aHalu3a W MOAEAHPOBAHMA, TEOPETHYECKUX M
SKCTIEPUMEHTANBHBIX HCCIIEJOBAaHUIA

OIIK-6.3 Crnocoben mpuobperaTs HOBBHIE MAaTEMAaTHYECKHE H €CTCCTBCHHOHAYYHBIC 3HAHHUIA, HC-
NOJIb3Y$ COBpeMEHHbIe 00pa3zoBaTeibHble H HHGOPMALMOHHBIE TEXHOIOTHH

B) IIpodeccnonaibHble KOMIETEHITAN

IIK-1 crnocoGHOCTBIO AKCIUTYaTHPOBATh COBPEMEHHYIO anmapaTypy U o60opyAoBaHHE IJiA BBIION-
HEHUS Hay4YHO-UCCITeJOBATeNbCKIX TONIEBBIX U TabopaTopHbIX 6HOOrHYecKHX paboT

IMK-1.1 IlpumensieT B CBOel NeATENBHOCTH aHAIHTHYECKOe JaGopaTopHOe 000pyNOBaHHUE; Cpell-
CTBa BEIYHUCITUTENIBHON TEXHUKH, KOMMYHUKALHH H CBA3U

T1K-1.2 TIporogut maGopaTOpHBIe MCCAEAOBAHMS, 3aMEPhl, AHATTH3BI OTOOPAHHBIX NPHPOIHBIX 00-
pa3uoB; paboTaTh HAa aHATHTHYECKOM J1abopaTOpHOM 00OpYAOBaHUM; HCIOJB30BATh aBTOMAaTH3HPOBAH-
HBIE CHCTEMBI KOHTPOJIA SKOJOTHUECKOr0 COCTOSHHA TEPPHTOPHH.



3. MECTO JUCHUILINHEI B CTPYKTYPE OOIL

Jucrummaa B1.5.08 «®@u3uka» BXomuT B 6a30ByI0 YacTh y4eOHOro IUIaHa HAIIPABJICHHA
noarorosku 06.03.01 buosnorug.. Jlucrunimaa ocBauBaeTed B 1 1 2 ceMecTpax 1 kypca.

Jist u3ydenns xkypca QU3NKH B By3e CTYACHT JOJDKEH 3HATH OCHOBHI areOphl, TeOMETpHH
M TPUTOHOMETPHH, 3HATh (GOPMYIHPOBKY OCHOBHEIX (DH3MUECKHX 3aKOHOB. YMETh IIPOH3BOHTH
MaTeMaTH4YeCKHEe BRIKIAAKK NPH peleHHH GU3NIecKux 3aa4 U ORITh KOMIETEHTHBIM B 001acTH
YTEHHS U NOCTPOEHHA rpaduKoB u3Hdeckux npoueccos. [IpeamecTByrOMMME JHCIMILIMHAMY,
Ha KOTOpEIX Gaszupyercs Kypc «DPH3HKay, SBIMIOTCS: MIKOIBHEIN Kypc GU3HKH B MaTeMaTHKH a
TaKXKe 3JIEMEHTH U depeHINaIbHOr0 U MHTErPabHOTO HUCUUCIICHUS, TTOyUCHHBIE B paMKax
COOTBETCTBYIOIMUX KypCcOB BHICIIEl MaTeMaTuku. Kypc «@usnuxa» sBingercs 0a30BEIM U1 BCEX
HallpaBIeHUH BETEpHHAPHOTO 00pa3oBaHMs, OH HO3BOJILET CTYACHTaM HOJIYUIHTH YTTyOJICHHBIC
3HaHHS OCHOBHBIX (DM3MYCCKUX SBICHUH, (yHIAMEHTANLHBIX 3aKOHOB KJIACCHYECKOH M COBpe-
MEHHO} (H3MKM M HABBIKH JUIS YCIEITHOH npod)eCCHOHANBHOMN NeATeNBHOCTH, H IIPOIOKEHHSA
npoeccHOHATHLHOI0 00pa30OBaHUs B MArHCTPATYPE.

4. OBBEM JUCIAIIVINHLI “OU3NKA”

Cemectp
Bup yue6Hoii padoThl Bcero uacos

1 2
AyanTopHsie 3anaTns (BCero) 84 50 34
B ToM uncne:
Jlexiuu, B TOM 4HCIIe HHTEPAaKTHBHBIE 16 16
dopmst
IIpaktuueckue 3anstus (I13), B Tom 68 34 34
YUClIe HHTEPAKTHBHBIE (GOPMEI
CamocrosiTesbHast paboTa (Bcero) 926 22 74
Bup npoMexyToIHO# aTTecTaIlH 3ager - 1, 3x3amen - 1 3a9eT IK3aMeH
O0mas TpyAoeMKOCTb Yachl / 3a4eT-

T TRYA 180/5 7212 108/3

HBIE €IMHUITBI
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6. YYEFHO-METOIIMECKOE 1 HHGOPMAIIOHHOE OBECTIEYEHNE JHIC-
IUILIAHBI I CAMOMTOATEJLHOWA PABOTHI OB YYAIOINUXCA.

6.1 MeTonnyeckue yxa3zaHus JJIl CAMOCTOATENLHOM padoThI.

1) Axcenona, E.H. MeTonbl OIeHKH HOTPEIIHOCTEH [PH M3MEPEHMAX (DH3MYECKHMX BEIHYMH :
yuebno-meromuyeckoe nocodue / E.-H. Axcenora, H.II. Kanamuukos. — Caukr-Iletep6ypr :
Jlans, 2019. — 40 c. — ISBN 978-5-8114-3559-3. — TekcT : sneKTpoHHbH // Jlans : 3riek-
TpoHHO-Oubnuoreunas cucreMa. — URL: https:/e.Janbook.com/book/113371 (aara o6pame-
Hus: 17.04.2024).

2)Special physics practice : yue6noe mocobue / M.O. Pleshkov, N.A. Aleksandrov, T.M.
Gorbunova [u np.]. — Tomck : TI'Y, 2017. — 152 ¢. — TekcT : 3neKTpouHsiii // JIas : mek-
TpoHHO-OMGnHoTeuHas cucremMa. — URL: https://e.lanbook.com/book/108552 (mara oGparme-
Hus: 17.04.2024).

3) Ilapdenos, I1.C. ITpuGopkl 1 METOABI 3KCIIEpUMEHTANLHOM (hu3uky : yuebHOe nocobue / I1.C.
Ilappenos, A.IL. JluteuH, JI.A. Omnmyx. — Cankr-Ilerep6ypr : HUY UTMO, 2017. — 71
¢.— Texcr: omexTpoHHsli// Jlame : 3NEKTPOHHO-OMONIHOTEYHAas  cHCTeMa. —
URL: https://e.lanbook.com/book/110425 (nara oGpamenus: 17.04.2024).

6.2 JIntepaTypa A5 caMOCTOSATENLHOM PadoThI

1. JlaGoparoprrii nmpaktukyMm "Mexanuka" / B.A. Besyc, H.B. I'opbadesa, O.A. Illakamuc,
H.B. Cnepanckas. — Mocksa : HUSTY MU®HY, 2009. — 88 ¢. — ISBN 978-5-7262-1115-
2.— Tekct: o>nexkrponssni// Jlanp : 31eKTpPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL: https://e.lanbook.com/book/75919 (nata obGpamenus: 17.04.2024).

2. Tpopumona T.1. CopHUK 3a5ad 10 Kypey ¢usuky ¢ pemenusmu. Yue6. mocobue / Tpodu-
MoBa T.H., ITaBnosa 3.I'. — M.: Beicin. mk., 2008. — 591 c.

3. TI'pa6osckmit P.U. Kypc du3uku: Yue6. nocobue / I'paGoscknii P.Y.. — CII6: JIAHD, 2007. —
608 c.

4. Bompkenmreitn B.C. C6opHuk 3anau mo obieMy kypey ¢msuku / Bonekenmreiin B.C. -
H3g. 9-0e. — M., 1976. - 46 c.

5. )bpaxe, P.A. BonpocH H ynpaxHeHHs Ha NOHHMaHue (H3MKH : yuebHoe mocobue / P.A.
bpaxe. — 3-e u3n., crep. — Canxr-Ilerep6ypr : Jlaus, 2018. — 72 ¢. — ISBN 978-5-8114-
2498-6. — Texcr: smekTpoHHBHM // JlaHe : 3IEKTPOHHO-OHONHOTEYHAas CHCTEMA. —
URL: https://e.lanbook.com/book/103899 (nata obpawenus: 17.04.2024). — Pexum nocty-
11a: JUIA aBTOPHU3. IOJIB30BaTENCH.

7. IEPEYEHD OCHOBHOH H JIONIOJTHUTEJILHOM JINTEPATYPBI, HEOBXO-
AAMOM JJIs1 OCBOEHUS JUCIIATLINHBI.

a) OcHosHasa numepamypa.

1) Casensen, M.B. Kypc o6meit ¢pusuky : yue6Hoe mocobue : B 3 Tomax / FI.B. CasenseB. — 15-
€ u3A., crep. — Canxr-IlerepOypr : Jlans, [6. r.]. — Tom 1 : Mexauuka. MonekynsapHas pu3nxa
—2019. — 436 c. — ISBN 978-5-8114-3988-1. — TexkcT : a5eKTpoHHE // JIaHb : 3MeKTPOHHO-
6ubmaoreunas cucrema. — URL: https://e.lanbook.com/book/113944 (nata oGpamenus:
17.04.2024).

2) CasenpeB, U.B. Kypc ¢usuxu : yueGHoe mocobue : B 3 Tomax / U.B. Casenpes. — 6-¢ H31.,
crep. — Canxr-TlerepOypr : Jlans, [6. r.]. — ToM 2 : Dnexrpudectso. KoneGanusa B BOTHEL
Bonnosas onruka — 2019. — 468 c. — ISBN 978-5-8114-4253-9. — Texkcr : aneKTpoHHEIH //
Jlanp : anekTponHO-6ubIHOTEYHAs cuctema. — URL: https://e.lanbook.com/book/117715 (nara
obpamenus: 17.04.2024).

3) Casennes, U.B. Kypc ¢usuxn : yaebnoe nocobue : B 3 Tomax / .B. Casenbes. — 7-¢ u3,.,
crep. — Cankrt-IletepOypr : Jlams, [6. r.]. — Tom 3 : KsanToBas onruka. AToMHas (H3HKa.
®uspxa TBepAOro Tenma. Pu3KKa aTOMHOTO AApa M AIEeMEHTApHEIX yacTui| — 2019. — 308 ¢. —
ISBN 978-5-8114-4254-6. — Texkcr : anekTpoHHBIA / JlaHb : 31€KTPOHHO-GHOIHOTEYHAS CH-
crema. — URL: https://e.lanbook.com/book/117716 (nata obpamenns: 17.04.2024).




0) lononnumensvnana numepamypa.

1) Kum, J1.U. ®usuka. Mexanuxa. Kype qeknuii ¢ npEMepaMy pelleHus 3aad : ygebHoe moco-
6ue / JL.U. Kum, I.T. Maxpo, JI.U. Jlesur. — Carxr-IlerepGypr : Jlass, 2020. — 408 c¢. —
ISBN 978-5-8114-3362-9. — Tekcr : 2eKTpoHHbI // JlaHb : 31eKTpoHHO-OHOIHOTEYHAS CH-
crema. — URL: https://e.lanbook.com/book/111883 (nara ob6pamerus: 17.04.2024).

2)3ucman, I'.A. Kypc o6meit ¢pusuxu : yseGHoe mocobue : B 3 Tomax / I'.A. 3ucman, O.M. To-
mec. — 8-e u3g., crep. — Cankr-IlerepOypr: Jlaus, [6. r.]. — Tom 1: Mexanuka. Monexynip-
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9. METOMNUYECKHUE YKA3ZAHMSA JIAA OBYYAIOIIIMXCS ITO OCBOEHUIO JUC-
NI INHBI

Meromudeckne peKOMEHAAIIHH I CTYACHTOB — 3TO KOMIUIEKC peKOMEHAAIMH 1 pasbiac-
HEHH, O3BOJIAIONINX CTYJAEHTY ONITHMATLHEIM 06pa3soM OpraHH30BaTh NIPOLECC M3YYEHH NaH-
HOHM JUCIUILIHHEL
Conep:xaHue METOIUIECKHX PEKOMEHAIMM, KaK IPaBHIIO, MOXKET BKIIIOYAThH CIICAYIOIYIO HH-
hopmanmro.

» CoBeTH 10 IUIAaHAPOBAHUIO M OpraHU3aNMU BPEMEHH, HEO0OX0AMMOro Ha U3y4eHHE JHC-
muimuHbL. OnycaHne MOCIeA0BAaTeNIBHOCTH ACHCTBHI CTyIeHTa, WK «CLCHApUil H3yYCHH OHC-
IUILTHHED).

YTpeHHEee BpeMs ABJIAETCA CaMbIM IUTOJXOTBOPHEIM JUIA yaeOHo# pabotsl (¢ 8 1014 yacos),
3areM nocneobeneHHoe Bpems (c16 1o 19 yacor) u BeuepHee Bpems (¢ 20 10 24 gaco). Camsiit
TPYAHBIA MaTepHal peKOMEHYeTCsA K H3YyYEeHHIO B Havalle KaXKJI0ro BpeMEHHOI0 HHTEpBaa 1o-
cie otapixa. Yepes 1.5 yaca paboTel HeoOxomuM nepepbiB (10-15 MunyT), yepe3 4 gaca pabotsl
IepephIB JOIDKEH cOCTaBiATh 1 yac. YacThio Hay4HO!M OpraHu3aiyii Tpy/Ja SBIIAETCSA OBIAJCHAC
TEXHUKOK YMCTBEHHOIO TpyZa. B HOpMe CTyAeHT HOJDKEH yIeNaTh yMeHHIO oKomo 10 4acoB B
JeHs (6 yacoB B By3e, 4 qaca — oMa).

¢ PexoMeHnanuu 1o pabote HaJ JIEKIMOHHEIM MaTepHaIOM

ITpy moaroToBKeE K JIEKIHH CTYCHTY PEKOMEHAYETCH:

1) mpocMOTpeTh 3amMCH NpPEIUIECTBYIOMEH JEKIMM H BOCCTAHOBHTh B IIAMATH paHEE
H3y4EeHHBI MaTepua;

2) noyie3HO MPOCMOTPETH U HpeACTOAIMI MaTepHall Oyayeit neKuuu;

3) ecimu 3ajaHa caMOCTOATENIbHAA MpopaboTKa OTHENBHEIX (PparMeHTOB TEMEI IIPOILIOH
JIEKIHH, TO €€ HaJ(0 BHIIOJIHATE HE OTKJIA/IbIBas;

4) ncUXOoNOruIecky HaCTPOUTHCS Ha JICKIIHIO.

Ota paboTa BKIIOYAET JBa OCHOBHBIX 3Talla: KOHCIIEKTHPOBaHME JIEKUIHH M MOCIEAYIO-
Iy paboTy HaJl JIEKIMOHHBIM MaT€pPHAIIOM.

ITon xoHCIIEKTHPOBaHHEM HOAPA3yMEBAIOT COCTABICHHE KOHCIIEKTA, T.€. KPaTKOrO IHCh-
MEHHOTO M3JIOKEHUS COACpIKaHMs 4ero-JIu0o (YCTHOrO BBICTYIICHHS — PEeYH, JEKIHMH, JOKIaaa
| T.IL. WIK IACBMEHHOT0 HCTOYHUKA — JOKYMEHTA, CTaThU, KHUTH H T.IL.).

Meronuka paGoOTHI IpH KOHCIIEKTHPOBAHHH YCTHHIX BBICTYIUICHHH 3HAYMTENILHO OTJIMYa-
eTCs OT METOAUKH pabOTHI IPH KOHCIEKTHPOBAaHUH MHCEMEHHBIX HCTOYHHUKOB.

KoHncnexkTHpys NMHCBMEHHBIE MCTOYHHKH, CTYJEHT MMEET BO3MOXKHOCTH HEOJHOKPATHO
[IPOYUTATH HYKHBIA OTPHIBOK TE€KCTA, IOPA3MBICIUTh HaJl HUM, BBIACIHTE OCHOBHBIC MEICIH aB-
TOpa, KpaTko chopMyIHpOBaTh UX, a 3aTeM 3amucars. [Ipu HeoOX0AMMOCTH OH MOXKET OTMETHTH
H CBOE OTHOIIEHHE K 3ToH Touke 3peHus. Ciymas e JIEKIHIO, CTyJACHT 0ONBIIyI0 YacTh KOM-
IUIeKca YKa3aHHBIX BEINIE paboT XOJDKEH OTKIIAJBIBATh Ha JPYroe BpeMs, CTPEMSACH HCIIOINB30-
BaTh KXKAYI0O MUHYTY Ha 3aIHCh JIEKIIUH, a HE Ha €¢ OCMBICIEHHE — AJIA 3TOT0 yXe He OCTaeTcs
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BpeMeHH. [103TOMY Ipr KOHCIIEKTHPOBAaHMH JEKIMH PEKOMEHJIYETCA Ha Ka)KAOH CTpaHULE OT-
JEIATD IOJIA AJIA MOCIIEAYIOIIX 3aliceil B IOMOIHEHHE K KOHCIIEKTY.

3anmncas JIEKIHIO WIA COCTABHB €¢ KOHCIIEKT, HE CIEAYET OCTABIATE paboTy Hall JEKIH-
OHHBIM MaTEpHAIOM IO Havaja MOArOTOBKH K 3adeTy. Hy)XHO npozenars Kak MOXHO paHBIIE Ty
paboty, KoTopas COIPOBOXKAAET KOHCIEKTHPOBAHKME IMMCHMEHHBIX MCTOYHUKOB H KOTOPYIO HE
YAAI0Ch CAEIaTh BO BPEeMs 3allUCH JIEKIUH, - IPOYECTh CBOH 3allCH, PacIu(ppOBaB OTAENBHEIE
COKpAlIEHHs, IPOAHATH3APOBATH TEKCT, YCTAHOBHUTH JIOTHUECKHE CBA3HM MEXIY €ro SJIeMEHTaMH,
B psJie CIIy4yaeB IoKa3aTh WX rpadHuecKH, BEIACTHTD IIABHEIE MBICIH, OTMETHTH BOIIPOCHI, TPe-
OyroIue AONOIHATENEHOH 00paboTKH, B YaCTHOCTH, KOHCYILTAI[UY IIPEIIOAABATEILA.

ITpu paGoTe Hajx TEKCTOM JIEKIIHH CTYAEHTY HeoOXomumo o6paTuTh 0C060€ BHUMAHUE Ha
mpo0lieMHBIE BOIPOCHL, IIOCTAaBIECHHbBIEC MPENoAaBaTelieM ITPY YTCHUH JICKIUM, a TaKXKe Ha €ro
3afaHus ¥ PEKOMEHJAlHH.

JIna Kakmoi JIEKIMH, IIPAKTHYECKOTO 3aHATHS ¥ JabopaTopHOM paboTEI MPHBOJSTCA HO-
Mep, TeMa, IlepedeHb PacCMaTPHBACMBIX BOIPOCOB, 00BEM B Yacax M CCHUIKM Ha PeKOMEHIye-
MYIO TUTEpaTypy. g 3aHsTHil, IPOBOANMEIX B MHTEPAKTHBHBIX (hopMax, JOIDKHA YKA3BIBATHCS
¥IX OpraHM3aldoHHas (opMa: KOMIBIOTEpHAs CHMYJLLMS, JENOBas WM poleBas Hrpa, pasdop
KOHKpETHOM CHUTYallu¥ M T.X.

* PekOoMEHAAITNY N0 IOATOTOBKE K IPAKTUUECKHUM 3aHATHAM.

IIpakTrueckue (CEeMHUHAPCKHE) 3aHATHS COCTABILIIOT BAXHYIO YacTh NMPOQECCHOHATBHON
TIOATOTOBKH CTyAeHTOB. OCHOBHAS LEJb IPOBEACHHS MPAKTHYECKUX (CEMHHAPCKHX) 3aHATHH -
dopMupoBaHME y CTYAEHTOB aHAIMTHYECKOTO, TBOPYECKOTO MBIIUICHHA MyTEM NMPHOOpeTeHHI
IPAKTHIECKAX HABBIKOB. Tak k€ MPAKTHYCCKHE 3aHATHA NMPOBOMATCA C IENbIO yriiyOneHus
3aKpeIVICHHs] 3HAHMM, MOJy4eHHBIX Ha JIEKIUIX W B IIPOILIECCE CaMOCTOATENBHOMH paboThl Haj
HOPMATHBHEIMH JOKyMEHTaMmu, yueOHO#M U HayuHol nmmTeparypoi. IIpy mOATOTOBKE K MPaKTH-
YecKOMY 3aHATHIO Ul CTYJAEHTOB HEOOXOAMMO M3YUHTH MM IOBTOPHTh TEOPETHUCCKUN MaTe-
pHaI 1o 3aJaHHOM TEME.

Ipu DOATOTOBKE K IMPAKTHIECKOMY 3aHATHIO CTYHICHTY PEKOMEHIYETCs MPUACPKUBATHCS
CJISIYIOIIETO ANrOPHTMa;

1) 03HAKOMHTCS C IUIAHOM NIPEIACTOSAIIETO 3aHATHS,

2) npopaGoTars JHTEpaTypHBIC MCTOYHHKH, KOTOpEIE OBLIM PEKOMEHIOBAHEI M O3HAKO-
MHTBCA C BBOJHBIMH 3aMEYAHHAMH K COOTBETCTBYIOIINM pas/iciaM.

MeToauuecKie yKa3aHusA K NPAaKTHYeCKUM (CEMHMHAPCKHM) 3aHATHAM [0 AHUCIUILIMHE
Hapsny ¢ paboueit mporpamMoit u rpadukoM y4eOHOrO Impolecca OTHOCITCS K METOANYECKAM
IOKYMEHTAM, OIPEIEISIONMM YPOBEHb OpraHH3alliy | KadecTsa 06pa3oBaTeIbHOro npouecca.

Conepxanye MPaKTHIECKHX (CEMHHAPCKUX) 3aHATHI (QHKCHpyeTca B paboumx y4eOHbIX
IporpaMMax JUCIWILIHH B paszenax «IlepedeHs TeM OPaKTHYECCKAX (CEMHUHAPCKHX) 3aHATHIL.

Baxueiimeii cocrapngroneif mo6oif GopMbl IPaKTUHECKUX 3aHATHH ABJISIOTCS 3aJaHUA.
OcCHOBA B 3a/IaHUM - IIPUMED, KOTOPHIH pa3bupaeTcs ¢ HO3HIMHA TEOPHH, Pa3BUTON B JECKIHH.
Kak npaBniio, OCHOBHOE BHUMaHHe yzaeisteTcs HOpMHPOBAHHIO KOHKPETHBIX YMCHUH, HaBBIKOB,
9TO M ONpENeNAeT CONEpPIKaHue AeSTEIHOCTH CTYASHTOB - pEIleHHe 3ajad, JaboparopHeie pa-
GOTEI, YTOUHEHHE KAaTeropwii W MOHATHI HAYKH, SABJIOIMXCHA MPEANOCHUIKOHM IIpaBHIBHOIO
MBIIIICHASA X PEUH.

IMpakTrdgeckue (CeMHHAPCKUE) 3aHATHS BBIIOJHAIOT CIECAYIOMIHC 3a1a9u:

- CTHMYIHpPYIOT PEryISPHOE H3yYCHHE PEKOMEHIYEMOMH JIHTEPATypHI, a TAKXKE BHHMA-
TEJILHOE OTHOILIEHHUE K JIEKIUOHHOMY KYypCY;

- 3aKpeIUIAIOT 3HAHHMSA, NOJYYEHHBIE B IIPOIECCE JEKIMOHHOro OOYYECHHS H CaMOCTOA-
TENbHOH paboTHI HaJl IUTEPaTyPOH;

- pacimpsIOT 006EM HpodecCHOHATLHO 3HAYMMBIX 3HAHWH, YMEHUH, HABBIKOB;

- II03BOJIAIOT IIPOBEPHUTE MPABIILHOCT paHee MOTydeHHEBIX 3HAHHH;

- IPUBHBAIOT HABHIKA CaMOCTOATEILHOTO MBIIUICHHS, YCTHOTO BEICTYILTIEHHS,;

- CIIOCOBCTBYIOT CBOOOAHOMY ONIEPHPOBAHHIO TEPMHHOJIOTHEH;

- IPEIOCTABIIAIOT IIPEOAABATENIO BO3SMOXKHOCTE CHCTEMATHYECKH KOHTPONMPOBATh ypoO-
BEHb CAMOCTOSTENIEHO paboTEI CTYACHTOB.



Mertoauueckue ykazaHUs K NpaKTHYEecKUM (CEMHHApCKHUM U J1abopaTOpHBIX) 3aHATHAM
[0 JUCHHUIUIMHE JOJDKHBI OBITH OpHEHTHPOBAHBI HA COBPEMECHHBIC YCIOBHS XO3AMCTBOBaHMS,
JeHCTBYIOMHE HOPMATHBHBIE JTOKYMEHTHI, IEPEJOBHIE TEXHOJIOIMH, HAa MOCIEAHUE JOCTUKCHHS
HayKH, TEXHHKH M IPAaKTHKH, HA COBPEMEHHBIE IIPEJICTABIICHUS O T€X WIIH HHBIX ABJICHUAX, H3Y-
JaeMol JAeHCTBUTEIEHOCTH.

Ipakraeckue (1abopaTopHbIe pabOTHI) COCTABIAIOT BAXHYIO YacTh NPodecCHOHANBHOM
MOJArOTOBKH CTyAeHTOB. OHM HalIpaBIECHBI HA 3KCIIEPHMEHTAILHOE NOATBEPXKICHHE TEOpEeTHYe-
CKHX ITOJIOXKEHHH B (hOPMHPOBaHUE YIEOHBIX ¥ NMPoGeCCHOHANBHBIX MPAKTHISCKAX YMEHHI.

BrimonneHue cTyAeHTaMu 1a00OpaTOpHO-IIPaKTHYECKUX paboT HamlpaBlieHO Ha:

- 006001meHne, CHCTEMATH3ALMUIO, YIIyOJIeHHE, 3aKPEILIEHUE OyIeHHBIX TEOPETHIECKAX
3HAHHI 110 KOHKPETHEIM TeMaM JVCITHILINH;

- hopMupoBaHue HEOOXOMUMEIX ITpodecCHOHANBHEIX YMEHUH U HABHIKOB;

JIMCIIUIITHEL, 0 KOTOPEIM IUTAaHHPYIOTCS TabopaTopHEle paboTHI X HX 00BEMEL, OIpesie-
astoTes pabouyrMy y4eOHBIMH TUTaHAMH.

Mertoauyeckue ykasaHus M0 NPOBEICHHIO MPAKTHIECKUX (J1abopaTOpHBIX paboT) pa3pa-
OaTrIBaIOTCA Ha CpPOK AeicTBUA paboueii yaeOHO# MporpaMMbI B BKIIFOYAIOT:

- 3arjaBHe, B KOTOPOM YKa3bIBAaeTCs BHA paboTel (1aboparopHad), e MOPAIKOBEIH HO-
Mep, 00BeM B Yacax H HAaMMEHOBaHHE;

- leNb paboTHL,

- IpeIMET ¥ coepikaHue paboTHI;

- 00opynoBaHUE, TEXHUYECKHE CPEICTBA, HHCTPYMEHT;

- TOPAZOK (IIOCIIEAOBATENHHOCTE) BEIMONHEHNS paboOTHI;

- IpaBHJIa TEXHUKH 0€30IacHOCTH W OXpaHBI TPyJa Mo JaHHO# pabote (1o Heo6XoamMo-
CTH);

- o6mpe npaBmwia K 0QOpMIICHHIO paboThr;

- KOHTPOJILHBIE BOIIPOCHI;

- 3aJJaHNUA;

- CIIUCOK JIETEPATYPHI (110 HEOOXOAUMOCTH).

* PaspacHeHns 1m0 moBoAy paboThl ¢ KOHTPOJNLHO-TECTOBRIME MaTepHalaMH IO Kypey,
PEKOMEHAllH 110 BHITIOTHEHHUIO JOMAIHUX 3a/IaHHH.

TectupoBanue - 3T0 HMpOBEpKa, KOTOpas MO3BOJSAET, BEHIIONHUB CIIELHAIBHO NOA00paH-
HbIi HA0Op TECTOB, ONPEAENNTh: COOTBETCTBYET JIM pPealbHO IIOJYYECHHBIH pe3yiIbTaT OXKHae-
MOMY YCBOEHHIO IPOrpaMMEL TeCT — 3TO BHHIONHEHME OIpPeACICHHBIX YCIOBHH M JIEHCTBHH,
HEOOXOMUMBIX JUIS MPOBEPKH paboThI TecTUpyeMoit GpyHKn uid €€ JacTH. Ha xaxapIif Bompoc
0 JVCIUIIIMHE He0OX0MMO NPaBUIILHO OTBETHTD, BEIOpAB OIMH BapHaHT.

10. BOCIIUTATEJ/IbHASI PABOTA

B paMkax peanusanuu JUCHHIUIMHBI IPOBOAUTCSA BOCHMTATENbHAA paboTa st GOpMHpPO-
BaHUA COBPEMEHHOI0 HAay4YHOTO MHPOBO33PEHHSA H CHCTEMBbI 0a30BHIX LleHHOCTeH, dopMupoBa-
HMS M Pa3BUTHSA JyXOBHO-HPaBCTBEHHHIX, I'PaKIaHCKO-IIATPHOTHUECKHX IEHHOCTEH, CHCTEMEI
3CTETHYECKHX M STHYESCKHUX 3HAHUM M IICHHOCTEH, YCTAHOBOK TOJEPAHTHOTO CO3HAaHHUA B o0mie-
cTBe, GOPMHpPOBAHHS Y CTYJCHTOB MOTPeGHOCTH K TPYAY Kak IepBOii XH3HEHHOH HeoOXomIMo-
CTH, BBICUIEH LIEHHOCTH M IJIAaBHOMY CIIOCO0Y MOCTHXKECHHSA XKHU3HEHHOIO yCIeXa, JUll OCO3HAHHSA
CONHANbHOM 3HAYMMOCTH cBoeit Oy ymeit npodeccun.

11. MIEPEYEHHh HHO®OPMAIIAOHHBIX TEXHOJIOT UM, HCTIOJL3YEMBIX ITPU
OCYHECTBJIEHAHU OBPA3OBATEJIBHOI'O ITIPOLIECCA

B y4e6HOM mpoliecce M0 JUCHHIUIHHE MPeXyCMOTPEHO HCIOIb30BaHKe HH(POPMaAITHOHHEIX
TEXHOJIOTHIA:
4 BE/ICHUE IPAaKTHYECKUX 3aHATHH C HCIIONB30BaHUEM MYJIBTHME/INA;
4 HUHTEPAKTHBHBIE TEXHOJIOTHH (IIPOBEJCHUE AWAIIOroB, KOJUIEKTHBHOE OOCYXICHHUE pas-
NMYHEIX TOAXOMO0B K PELICHHIO TOH MM HHOH yueOHO-IIpodecCHOHANIBHOM 3a/1a4uH);



v B3aUMOEHUCTBHE C O0YHAIOIMUMHUCS IOCPEACTBOM DJIEKTPOHHON IOYTHI;
v coBMecTHas pabGora B OJJeKTpoHHOH MHGOPMaLMOHHO-00pa30BaTENBHON Cpeze
CIIoT'YBM: https://spbgavm.ru/academy/eios

11.1. TexHOIOrHM MCKYCCTBEHHOT0 MHTE/LIEKTA

JIng DOATrOTOBKM K IMPaKTHYECKHM 3aHATHSM M BBIIOJHEHHS CaMOCTOATENHHON paboTh
CTYZAEHTHI MOTYT MCIIOJIB30BAaTh HCKYCCTBEHHBIN HHTEIUIEKT.

HckycCTBeHHBI HHTEIUIEKT — KOMIUIEKC TEXHOJIOTHYECKHX PELICHHH, II03BOJISIOIIHM
UMHTHPOBATH KOTHUTHBHEIC (DYHKIIHHK YeNoBeKa (BKIIIOYas caMoo0ydeHre M IOUCK pelieHni 6e3
3apaHee 3aJaHHOTO aIropuTMa) M HONydaTh IpU BHIIOJIHEHMM KOHKDPETHBIX 3a/1a4 pe3yIbTaTH,
COIIOCTaBUMBIC, KaK MHHHMYM, C Pe3yJbTaTaMH HHTEIUICKTYAIbHOH NEATENBHOCTH YeJIOBEKA.
KoMmnekc  TeXHONOTMYeCKHX  peIleHMi  Bkmouaer B cebs  mHpOpManuoHHO-
KOMMYHHKAIIMOHHYIO HH(GPaCTPyKTypy, IporpaMMHoe obecliedeHHe (B TOM dYHCIE€ METOABI
MAIIMHHOTO 00y4eHus), IPOLECCHl H CEPBUCH 10 006paboTke JaHHBIX U MOUCKY pemeHuit (YKas3
Tpesunenta Poccuiickoit ®epepamuu ot 10 okrsops 2019 r. Ne 490 «O pasBurHH
HCKYCCTBEHHOTO UHTeUIeKTa B Poccuiickoit denepariim»).

Jlauubni Moxyns HaueneH Ha (OpMHpOBaHHE KOMIIETEHIMH B cdepe HCKYCCTBEHHOIO
HHTEJJIEKTa, MO3BOJLTIONINX BBITYCKHUKAM HCIOIH30BaTh U pa3pabaThiBaTh OTACIBHEIE METOAEI
H TEXHOJNOTHH C YYaCTHEM HCKYCCTBEHHOTO HHTEJUIEKTa, MO0 BIAXETh METOAOIOTHYECKUMH
acmeKTaMH MCIIONB30BAaHMS W Pa3pabOTKM METONOB M TEXHONOTHH C HCHOJIB30BaHHEM
HCKYCCTBEHHOT'O HHTEJUIEKTA W YCIEITHO MPUMEHATh HX B CBOEH JeATENBHOCTH, BIaJETh BCEMH
KOMIICTCHIIMAMHE, CBS3aHHBIMH €  PYKOBOACTBOM  KOMIUIEKCHBIMM  pEIICHMAMH IO
HCIIONB30BAHUIO M pa3paboTKe CHCTEM MCKYCCTBEHHOIO HHTEIUIEKTa, B TaKke oOJaxars
kpamupukanmeii B cdepe ynpaRleHMst TPOEKTAMH H  PYKOBOJACTBOM  KOJUIEKTHBOM
pa3paboTIUKOB.

ITpu 3TOM B 4aCTH HCIIONB30BAHHA CHCTEM MCKYCCTBEHHOTO HMHTEIIEKTa 00pa3oBaTe/lbHasL
mporpamMma JoJDKHa ofecnednBarh (JOPMHUPOBAHHE KOMIICTCHIMII 1O PEIICHMIO TakMX 3a1ady,
KaKk IUTAaHMPOBAaHWE, INPOTHO3HPOBAHHWE M IPHHATHE pEIICHHH, aBTOMATHM3alMs PYTHHHBIX
MPOUW3BOACTBCHHBIX  ONeEpanuii,  MCHONB30BAHHE  ABTOHOMHOIO  HMHTEIUIEKTYaJIbHOTO
o0opyoBaHus H poOOTOTEXHHYECKHX KOMIUIEKCOB, MHTEIUIEKTYyalbHBIX CHCTEM YIIPaBICHUS
JIOTHCTHKOM, TOBBIIIICHHE 0€30IMacHOCTH COTPYIHHKOB NPH BBIIONHEHUH ITPOM3BOJICTBEHHBIX U
OH3HEC-TIPOLIECCOB, IOBHINIEHHE JIOSUIBHOCTH M YJOBIETBOPEHHOCTH INOTpeduTeeii,
ONTHMH3alMg Iipolecca mopbopa M OOydYeHHS KaJpoB Ha OCHOBE NPHMEHEHHS METOIOB
MAIIMHHOrO OOydYeHHs, HEHPOCeTEBRIX MOZENeif M MEeTONOB, CKBO3HBIX IH(POBHIX
CyOTEXHOJOTHIT HCKYCCTBEHHOI'O MHTEIUIEKTA U JIP.

B bactu pa3paboTKH CHCTEM HCKYCCTBCHHOrO MHTEIUIEKTa oOpa3oBaTeibHas IporpaMma
J0JDkHa obecreunBarh (OPMHPOBAHME KOMIIETCHIMI B 00MAacTsIX pa3paboTKH U IMpOrpaMMHOM
peau3aluy ajrOPUTMOB; HCCIICAOBAHUHA AITOPUTMOB U MAaTEMaTHIECKAX METOMIOB; pa3spaboTKU
IPOrpaMMHEIX M TEXHOJOTHYESCKHX PELICHHUiA; METOJOB M TEXHOJIOTHH cOopa, XpaHEHHA H
00paGoTKH NaHHBIX; pa3pabOTKH CIENHATH3MPOBAHHOTO  ammapaTHOTo  obecledeHus;
TOATOTOBKK KBATH(HIMPOBAHHBIX KaJpOB B 00JIACTH MCKYCCTBEHHOTO HHTENIEKTa HAa OCHOBE
METOJI0B MAIIMHHOTO OOy4eHMs, HeHpOCETEBHIX MOJENeH M METOHOB, CKBO3HBIX HU(POBEIX
CyOTEXHOJIOTHIT HCKYCCTBEHHOT'O HHTEIUIEKTA H JIp.

TexHONMOrHM MCKYCCTBEHHOIO HHTEJUIEKTA HCIIONB3YIOTCA Ha JTalle H3TO0XKEHHS HOBOTO
COlepXaHMs MO TeMe M ero 3aKpelUICHHS Yepe3 CHCTeMY NpoOJIEMHBIX BONPOCOB IO TEME,
JOIOJHUTENBHEIX YTOUHSIOMMX MPOOIeMHBIX BOIPOCOB M BBHIONHEHHE NPOoOIEMHEIX 3alaHui.
JIONOTHATENEHBIM METOJUYECKAM IIOAX00M SABJISETCS HCIOIb30BAHHE MOJEINH IIEPEBEPHYTOE
o0y4eHHe», KOrjia y4JallHecs CaMOCTOSTENEHO M3y4YaloT TEOPETHYECKHHA MaTepHal JoMa, a Ha
YPOKe MepeXoAdT K ero o0cyxaeHu:o B popmare (ppoHTaNBHOH Oecebl U 3aKpEIUICHHIO Yepe3
peleHue 3ana4 B MEKporpynmnax (o 4-8 genosek).

Ilpu oprasu3anuy 3aHATHI MOIY/Ib «HCKYCCTBEHHBIM HHTEJUIEKT» JOMKEH OBITH BKIFOYCH
B KaX[0¢ TPaKTHUECKOE 3aHSATHE, YTO 3HAYUTENBHO MOBBICUT MX 3¢(EKTHBHOCTD, OCOOEHHO B
YacTH 00CYXIEeHHA y4eOHOro MaTeprana, CaMOCTOATEIFHO OCBOEHHOTO O0Oy4aloHMMCs J0Ma ¢



IOMOIIBIO HHTEPHET pecypcoB. PexoMeHayercs, YToOb B OOCYXXHEHUM IPHHSIM YYACTHE BCE
obyuarorecs.

Ilepeders pecypcoB ¢ CETH HHTEPHET:

1. Open Machine Learning Course https://mlcourse.ai

2. BeegeHme B MammHHOe  OOydYeHHE  OT
https://stepik.org/course/4852/promo

3. Coemmanuzamus MammunHoe o0ydYeHHE M aHATH3 JAaHHEIX OT «MOCKOBCKHH
pH3nKOTEXHHYECKUE  HWHCTHTYT»  https://ru.coursera.org/specializations/machine-learning-

dataanalysis
4. ITnardopma s npoBeneHus copepHoBanuit o Data Science https://www.kaggle.com

«Bioinformatic Institute»

11.2. IlporpaMMHoe obecrieueHne
IlepedeHnb MMIEHINOHROrO H CBOGOIHO PACIIPOCTPAHAEMOT0 NPOrPAMMHOro obecnedeHns,

B TOM YHCJIC 0TCUICCTBCHHOIO NNIPON3BOACTBA

Ne | HasBanme peKOMEHIYEMEIX IIO pa3jieiaM u Te- JInnensna
0/ | MaM NporpaMMEl TEXHHIECKHX M KOMIIBIOTEp-
HBIX CPEACTB 00Y4YeHUs
1 | MS PowerPoint 67580828
2 | LibreOffice csoboaroe [10
3 | OC Ansr O6pasoBanmue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynsrautllnoc 503/KJ1
7 | Android OC ceobosHOE 10

12. MATEPHAJIbHO-TEXHUYECKAS BA3A, HEOBXOJUMAS JISI OCYIIECTB-
JEHUSA OGPA3OBATEJIBHOI'O ITPOIECCA ITIO JUCIUILIVHE.

Haunmenosanue HaunmeHoBanue cielHAJILHLIX OcHaIEeHHOCTDh CNEUAILHBIX
JTHCHUILITHHLI NOMEIEeHNH B MoMeIeHH njis HOoMeIlleHnil 1 MoOMeIeHuH aJis
(Moxyns), mnpak- CaMOCTOSATENbHOI padoThI CAMOCTOATEIbHON padoThl

THK B COOTBeT-
CTBHH ¢ y4eOHBIM
ILIAHOM

Ousmka

103 (196084, r. Cankr-Iletep6ypr,
yi1. YepHurosckas, goM 5, kadenpa
HEOpraHH4eCcKoi XuMHH U OHodH-
3uKHM) YueOHas ayauTopus g
IIPOBEIICHUA 3aHATHI CEMHHApPCKO-
TO THIA, TPYNIOBEIX M MHAUBHIY-
aNbHBIX KOHCYJBTAHMi, TEKYIIEro
KOHTPOJS ¥ IMPOMEXYTOUHOHN aTtre-
CTalHH.

Creyuanuzuposannasn mebenv: CTO-
IBI, CTYNhA, TaOypeThl, YyueOHas
JIOCKa,

Haznaownwvie nocobus u yuebuuvie Ma-
TEpHaIBL, H3MEPUTENbHbIE HHCTpPY-
MEHTEI, BECHI, 00pasusl Uil H3yde-
HUs, MAKHOMETPHI, IHIETKH, IOTa-
THBEHL, XHAKOCTH pasHOM IUIOTHO-
CTH, Ja3ephl (JIa3epHbIC YKa3KH),
pedpakToMeTpEl,  HOMAPHUMETPHI,
MHKPOCKOIIBI, OOBEKTMHKPOMETPEHI,
OKYJIApHBIE MHKpPOMETPEI, (OTO-
3NIEKTPOKATIOPAMETPEI, HCTOYHUKH
CBEeTa, JHH3BL, JU(paKIMOHHBIE
pEIIETKH B T.J.

104 (196084, r. Caukr-IletepGypr,
yi. Uepaurorckas, xoM 5, kadenpa
HEOPraHu4ecKoid XuMuu u 6uodu-
3UKM) Yd4eGHasd ayamTOpHA A
NPOBEACHHS 3aHATHIH CEMHHApPCKO-

Cneyuanusuposannas mebenn: nap-
TBl, CTyJbs, TaOypersl, yd4eOHas
Jocka,

Haznaonwvie nocobus u yyebnvie Ma-
TEepHAJBl: W3MEPHTENLHEIE HHCTPY-




rO THIA, TPYNIOBBIX ¥ MHIMBHIY-
QIBHBIX KOHCYJBTAIMH, TEKYyIIEro
KOHTPOJIA M IPOMEXYTOUHOH aTTe-
CTaIlHH

MEHTEI, BEChl, 00pa3Lbl I H3yde-
HUS, TUKHOMETPEI, IHUIETKH, INTa-
THBBI, JXHAKOCTH Ppa3HOH IUIOTHO-
CTH, na3epsl (JIa3epHBIE YKa3KH),
pedpakTOMETpEL,  IOJAPHMETpHI,
MHKDPOCKOIIEI, 0OBEKTMUKPOMETPEI,
OKYJApHEIE MHKPOMETPEL, (OTO-
3NMEKTPOKAIOPAMETPEI, HMCTOYHHKH
CBE€Ta, JMH3BL, AU(PaKIHAOHHEIE
PEIIETKH H T.J.

206 bompmrodf 4HTANBHBEIA 341
(196084, r. Cankr-IletepGypr, yi.
Yepuuronckas, nom 5) [Tomemenne
JUL CaMOCTOSTENBHOM paboThI

Creyuanusupoeannas mebenw: cTo-
JIBL, CTYJIBS

Texnuyeckue cpedcmea 06y4Yenus:
KOMITBIOTEPEl € MOJKIIOYCHHEM K
ceTH «MHTEpHET» M OOCTYIOM B
SMEKTPOHHYIO  HH(pOpMaHOHHO-
o6pa3oBaTeIabHYIO Cpeny

214 Mapltf uMTANBEHBIE  3an
(196084, r. Cankr-IletepGypr, yiu.
Yepuaurosckas, noM 5) [omemenne
AT CaMOCTOSTENBHOM paboThI

Crneyuanusuposannas mebenwv: cTO-
JBL, CTYJIBS

Texnuueckue cpedcmea obyyenus:
KOMIIBIOTEPHl € MOAKIIOUYEHHEM K
cetd «MHTEpHET» W [OCTYNIOM B
SNEKTPOHHYI0  HMH(pOpMaIHOHHO-
00pa3oBaTenbHYIO Cpejy

324 Otaen wHGOPMALMOHHEIX TEX-
Honoruit (196084, r. Cankr-
Ierep6ypr, yn. UYepHurosckas,
aoM 5) Iomemenne g xpaHeHHs
U TOpoUIAKTHIECKOTO O6CIyXH-
BaHus y4eOHOTro 060pyaOBaHHS

Creyuanusupoeannas mebens. cTo-
JBI, CTyNbs, CHECIHAILHEIA HHBEH-
Tapb, MaT€pPUAIIBI M 3alaCHBIE YACTH
JUIA TPOHIAKTHIECKOTO 00CIIyKH-
BaHUA TEXHHYECKHX CPEACTB 00y-
YCHHS

ITpunoxenue 1 Ha 27 nwcr.

Pabouyio nporpamMMy cocTaBHII:

K.X.H., JOI[EHT

A.H. Baprines




ITpunoxenue 1

MHUHHACTEPCTBO CENBCKOTO xossiicTBa Poccniickoit desiepaluu
®enepanbHOE FOCYIapCTBEHHOS 6r0/KETHOE 00Pa3OBATENIEHOC yupexJIeHUe
BBICIIIETO OOpa30BaHUA
«Canxt-TleTepOyprexuii roCyIapCTBEHHBI YHUBEPCHTET BETEPHHAPHOM
MeIULMHED

Kadenpa Heopranuyeckoil XaMun 1 onodn3uKH

®OHJI OLIEHOYHBIX CPEJCTB

OU3NKA
YpoBeHb BHICHIETO 00Pa3OBaHNs
BAKAJIABPUAT
Hanpag/jienue NOAr0TOBKH 06.03.01 buoJsiorns
Hpoduib I'eHeTHKA KUBOTHBIX
QOunas popMa o0yUeHu

T'on Hadasa OATOTOBKH - 2024

Cankr-Ilerepbypr
2024 .



1. ACHOPT ®OHJA OITEHOYHBIX CPEJICTB

Tab6anna 1
Ne dopmupyembie KonTpoaupyemsie Ounenounoe
KOMINETEHIHH pa3aedbl (TeMbI) CpeAcTBO
JAMCITANJINHBI
1. OIIK-2 Crniocoben npumerats | Paspen 1. Mexannka Konmoxeuym
NMPUHLMIEL  CTPYKTYPHO-(PYHKIMOHAIBHON TECTHI
g)praunsaunn, HCTIONB30BATS [ Paonen 2 KomIoksayM
H3HOJIOTHYECKHE, LIUTOJIOrHUECKHE, TECTEI
2. Ouoxummngeckue, OHOQHU3NYECKHE METOABI Monexynapras usika u
aHaTH3a [T OLEHKY M KOPPEKIMH cocTogHus | LoMOAHaMIKa
JKHBBIX OOBEKTOB M MOHMTOpHHIa cpempl ux | Paszen 3. Konnokenym
3. | oburanus; DIEeKTPUYECTBO U TECTHI
OIIK-2.1 ITumenser MPUHLUHIB | MATHETH3M
CTPYKTYPHO-(GYHKIIHOHAJIBHON OpraHU3alMy Pasnen 4. OnTuxa. KomIoKBHyM
4 UI1 U3ydeHHs OHONIorHYecKuX OOBEKTOB M TECTEL
*__| OLIEHKM COCTOSTHMS JKHBBIX CHCTEM
OIK-2.2 Hcnomsayer | Pasgen 5. Atompasu | KomtoksuyMm
5. (1)H3I/IOJIOI‘PI'-IGCKHC, HUTOJIOTHYECKHE, | gqrepHas (bnsmca. TECThI

Onoxumuueckue, OHoQU3MUECKHEe METOABI
aHanM3a Ui MOHMTOPMHTa W KOppPEKLMH
cpep! 00MTaHUA JKHUBBIX O0BEKTOB

OIIK-6 CmocobeH HCIONB30BaTh B
npodeCCHOHANIBHOH JIEATEIBHOCTH OCHOBHBIE
3aKOHB! (M3UKH, XUMHM, Hayk o 3emie H
6uonorum, TIPUMEHSTh METOAbI
MAaTeMaTH4eCKOro aHaIM3a u
MOJIeJINPOBaHM, TEOPETHUECKHUX u
OKCIICPUMEHTAIBHBIX HCCIIEIOBAHUIA,
NpHOOpeTaTE HOBBIE MaTeMaTH4ECKHE H
€CTECTBEHHOHAY4YHbIE 3HAHHA, HCNOIB3YA

COBPEMCHHBIC oGpazoBaTeNbHbIC 7
HH(POPMAaLIOHHBIE TEXHONOTHH,
OI1K-6.1 Hcnonesyer B

npo)eCCHOHAIFHOM AEATENBHOCTH OCHOBHEIE
3aKOHBI ()M3WKHM, XHMHH, Hayk O 3eMiie H
Ouonorun

OIIK-6.2 IMpumenser METOZBI
MaTeMaTH4YeCKOTo aHanu3a 7|
MOJAETHPOBaHU, TEOPETHIECKHX H
9KCHEPHMEHTATBHBIX HCCIIEIOBAHHUMH

OIIK-6.3 Cnocoben mpHobperarb
HOBHIE MaTeMaTH4yecKue 7}
€CTCCTBCHHOHAYYHBIE 3HAHWA, HCIIONb3YA
COBpEMEHHBIe oOpa3oBaTeNbHbIE H
HH(pOpMaLHOHHbIE TEXHOJIOTHH

IIK-1 cnocobHOCTBIO
9KCIUTYaTHPOBATh COBPEMEHHYIO ammapaTypy
H 000OpyAOBaHHE IS BBINOJIHEHHA HAy4yHO-
HCCIIeOBATENCKHX TIOJICBBIX "
naGopaTopHbIX GHoNOrHueckux pabor

IK-1.1 IIpumenser B  cBoeH
JEATENIBHOCTH aHAJIMTHYecKoe JiabopaTopHOe
o0opynoBaHue; CpEACTBAa BHIYHUCIHMTEIBHON
TEXHHKH, KOMMYHHKALMH H CBA3H




MCCIeHOBaHMS,
oTo0paHHbIX

obopynoBaHuy;

[IK-12 Tposouur naGopaTopHEIC

paGoraTh Ha aHAINTHIECKOM nabopaTopHOM

ABTOMATH3MPOBaHHbIE ~CHCTEMBI KOHTPOJIA
SKOJIOFMHECKOTO COCTOAHMSA TEPPUTOPHH.

3aMephl, AHAJTH3BI
NPUPOIHBIX 06pa3sLoB;

HMCIIOAB30BATD

TIpumepHbIii nepeieHb OUeHOTHbIX CpeAcTB

Tabanna 2
Ne | Haumenopanue | Kparkas XapakTepiCTHKa OLEHOTHOTO TIpencrasieHue
OIICHOYHOT'O cpencTBa OLICHOYHOTO
CpeAcCTBa cpeAcTBa B hoH/E
1. CpencTBO KOHTPOJIA yCBOCHHUA
yueGHOro MaTepuaia TEMBL, pasfiena Bormnpocs! 1o
W Pa3/elioB JUCIHILIWHB, TeMaM/paszienam
KOJUIOKBHYM | OpraHM30BaHHOC KaK yueOHOE 3aHATHE JHCITUATUIAHBI
B BHJIE coOeceROBaHMA NIPENONABATEILA
¢ 00yJaromMMHCS
2. CucreMa CTaHAApTU3MPOBAaHHBIX
3aaHmnii, TO3BOJIAIOIIAL ®oHp TECTOBBIX
Tect aBTOMAaTH3UPOBATh IIPOLEAYPY 3aJ]aHUH
M3MepeHHs yPOBHS 3HAHUH 1 yMEHUM
00y4aroIerocs
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IIEPEYEHB KOHTPOJILHBIX 3A,lIAHI/II7‘IvI/I HHBIX l\gATEPI/IAJIOB,
HEOBXOAUMBIX JIJIS1 OIEHKH SHAHONH, YMEHMI, HABBIKOB U
OIIBITA NEATEJBHOCTH

1. TanosbIe 3a7a0Us 1S TeKymero KOHTPOJIfl yCIIEBAEMOCTH

Hepedens BONPocoB K KOLIOKBHYMY
®opMupyeMast KOMIeTeHIH:

OIIK-2 CnocoGHOCTEIO HCMOMB30BaTH SKOJIOTHYECKYIO I'PaAMOTHOCTE M Ga30BBIe 3HAHHA B
obmacTu GU3NKH, XUMEH, HAYK 0 3eMile ¥ GHOIOTHH B XKU3HCHHBIX CHTYAIMAX; IIPOTHO3APOBATE
TIOCHIENCTBUA  CBOCH NPOQECCHOHANBHOM NEATENBHOCTH, HECTH OTBETCTBEHHOCTE 32 CBOH
peleHus»

OIIK-2.1. nOpHMeHsET NpPHHIMMEL CTPYKTYpPHO-(GYHKIMOHANBHOH OpTaHM3aUud  JuIs
H3y4eHHA GHONOTUYECKHX OGHEKTOB H OLEHKH COCTOSHHS SKHBEIX cHcTeM

Ilo paspeaam «MexaHuka», «Monexynspaass ¢u3HKa H TEPMOAHHAMHKA),

«DJIEKTPHYECTBO M MATHETH3M, «Onrukay», «<ATOMHAs H sxepHas Ppn3uxar

1. KunmemaTtuka MaTepHaNbHOW Touky. Buanr mpmxenus. Croco6hr ONIMCAHMUsS JBUKCHHS.
YpaBHEHHUS ABHKCHUS, PaBHOycKOpeHHOE NBUKEHHE,

2. Kwunemartuueckue XaPaKTEPUCTHKA: KOOpAMHATA (CHCTEMBI KOOPIMHAT); CKOpOCTE;
YCKOPEHHME; YITIOBAs CKOPOCTE.

3. 3aBHCHMOCTH KOOpPAMHATEL, CKOPOCTH, YCKOPEHHS OT BPEMEHH IS pasIMYHBIX THIOB
JBIDKCHH.

4. JluHaMHKa MaTepHATbHOM TOYKH. 3aKoHEI Herorona. I'paHumEl MpUMEHHMOCTH 3aKOHOB

Hrlorona.

Buner cun B Mexanuxe 3axon I yka. Monyis IOHTra.

ITorsTrE H30MMPOBAHHOM CHCTEMEL. Wmnynsc. 3akoH coxpanenns HMIIYJIbCA.

JNEMEHTHI CTaTUKH. MoMeHT crutbl. Prraar. Venonms PaBHOBECHA pEIYara.

Mexannueckas pa6ota. CsoiicTpa paborel. PabGora mepeMeHHON CHIIEL MomHocTs.

KosdpunuenT nonesuoro neiictams.

9. Kumernueckas sueprus. [loTemmuansuas sHeprus. [loTennnansyas sueprus Tena B mone
CHIIBI TsDKeCTH 3emiu. TIpeBpainenue srepruy. 3akon COXpaHEHHS SHEPTHUM.

10. Kone6anus. OcHOBHEIE XapaxkTepucTukH. CBOGOAHEIE KomeOauus.

11. 3aryxaromme xoneGanus, BRIHY)KIEHHBIE KosleOanus. Bpems penaxcanun. Pesonarnc.,

12. Bomusl Tunsl Bomiw. XapaKTepHCTHKA CHHYCOMIAIBHEIX BOJIH.

13. Bripaxenue mis miockoit BomubL. CTOSUHE BOJTHEL CrnoxxeHue Gerymux BOJH.

14. Tleperoc 3HEprUM BONHOIL. Bekrop IloitaTrHTra.

15. 3Byk xak dusmueckoe sABIcHRE, CYOBEKTHBHEIE XapaKTEPUCTHKH 3BYKA.

16. OGBeKTHBHEIE XapaKTePHCTHKHA 3ByKa. AKYCTHYECKOE JIaBJIcHHE.

17. Cxopocts 3Byka B pasimumex cpenax.

18. VlcTounuku 3Byka B TexHHKe H B npupozie. OCHOBHEIE MEXaHU3MEI H3IIyYCHHS 3ByKa B
XHBOTHOM MHpE.

19. Texumueckue npHeMHHKH 3ByKa (mataukm). BocrnpusTae 3ByKa. DH3HYecKue
XapaKTEPHCTUKH CITyXOBOTO anmapara. Kpusas paBHOH CIIbIIIMMOCTL.

20. Pusuxa ynsTpa- H HHGpaA3BYKA. OXONOKaLKA B TEXHUKE U JKUBOM IpHpoJe.

XN w

OIIK-2.2.  mcmome3yer dbusmonorugeckue, LUTOIOTHYECKUE,  OGHOXHMMYECKHE,

OHodU3HMYECKHEe METONBI aHAH3A AJIL MOHMTOPDUHT2 M KOPPEKIWH CpeAbl OOUTAHHS >KHBEIX
00BEKTOB

21. Jlsa cnocoGa ONMCAHHS CHCTEMBl MHOLHX dacTull. [lonaTHe o Maxpockommueckux u
MHKPOCKOTTMYECKUX TTapaMeTpaxX CHCTEM.



22. TIpocreiimas Moxens MKT. OcHOBHOE ypaBHEHHE MONEKYJISPHO-KUHETHYSCKOH TCOPHH.

23. TlousTHe 0 cremeHsx cBoboapl. Teopema MakcBemia O PaBHOPAaCIpeIEICHUH SHEPTHH IO
CTemeHsIM CBOOOIBI.

24. Ta30Bble 3aKOHBI. Y paBHEHUE COCTOSHHS HAEAIBLHOTO rasa.

25. CpenHss KUHETHIECKas SJHEPrUd MOJICKYI MgalbHOTO Iasa.

26. Temmeparypa Kak Mepa CpefHEH KMHETHUYECKOM SHEPTHH MOJIEKYIL

27. BpoyHOBCKOE JBHIKEHHE.

28. IlepBoe Hauano TepMOAMHAMHUKY. DYHKIMHE COCTOAHMS ¥ (QYHKIHHA Hpomecca.

29. TepmoauHAMEKA H30IPOIECCOB, TEPMOIMHAMUICCKAE ITapaMeTpPhI

30. BuyTpeHHSA SHEPrUs HIACANBHOIO rasa.

31. Pabota npu m30IIporeccax.

32. TemnoeMKOCTh HACATIBHOIO rasa.

33. BTopoe Hayamo TepMOAUHAMHUKH.

34. TemnoBsle MaTHHBI

35. KIIJI remnoroit mamunel. Teopemsl Kapno.

36. IlpuBegeHHOE KOJIMYECTBO TemwoTs. OHTponus. Hepasencrso Knaysuyca.

37. T'paHMNE! TPUMEHHMOCTH MOJCIH HIEAJbHOIO raza. JKCIEePHMEHTANbHBIC H30TEPMBI rasa
(M30TepMBI DBIpPIOCA).

38. Cwibl ¥ 3HEPTHA MEXMOJIECKYIAPHOIO B3aHMOIEHCTBHS.

39. Mogens peansHOro rasa Ban-nep-Baansca.

OIIK-6. CiocoGeH HCII0I30BaTh B IPoQecCHOHANBHOM NeATETEHOCTA OCHOBHBIC 3aKOHBI
(u3nKY, XVMAK, HayK O 3emie ¥ GHONOTHH, IPUMEHATH METOIBl MaTEMAaTHIECKOTO aHAIH3A U
MO/IETUPOBAHNS, TEOPETHYECKAX M SKCICPHMEHTANBHEIX HCCICIOBAHMM, NpHoOpeTaTh HOBBIE
MaTeMaTH4ecKHe H eCTeCTBEHHOHAYYHBIE 3HAHUS, HCIIONb3Ysl COBPEMEHHEIE 06pa3oBaTenbHEIe 1
HH(GOPMAIIMOHHBIE TEXHOIOTHH!

OITK-6.1. Hcrons3yeT B MpodECCHOHANBHON IeATCIBHOCTH OCHOBHEIE 3aKOHBI (DHM3MKH,
XUMHH, HayK 0 3eMie U OMoIorum

40, H3oTepMbl pealbHOTO rasa.

41, CpaBHeHHE H30TEPM pEaILHOTO Ta3a H H30TepM rasa Ban-nep-Baansca.
42, MetacTaOUIBHBIE COCTOSHHMA.

43, Ypasuenune Knaneitpora — Knaysuyca.

44, da30BBIC IEPEXOABI IEPBOTO poja. Pa3oBkle AUArpaMMEIL.

45, TToBepXHOCTHOE HaTSKECHHUE.

46. CmaumBanue. Kpaeso# yroi.

47. Kanwsspuste senenus. Jlasnenue Jlannaca.

48. Bunael B3auMONEHCTBHS B IPHPOIE.

49. DnexTpudecKue 3apsIbl ¥ UX CBOMCTBA.

50. 3akon Kymona.

51. Dnexrpudeckoe moine B BakyyMe. HanpakeHHOCTh 3IEKTPHIECKOro oI,
52. TIpuHUHMIA CYTIEPIO3NLIIY 3JIEKTPHYCCKHUX MOJIEH.

53. TloTeHiman 3JEKTPHIECKOrO IIOJIS.

54. snexrpuueckuit Tox. SJC.

55. 3axon OMa 11 OZHOPOJHOrO YJacTKa IIEIH M IIOJTHOM IeTH.

OIIK-6.2. IlpumeHdeT MeTOABl MATEMaTH4YeCKOr0 aHanW3a M MOJCIMPOBAHHA,
TEOPETHYECKUX M IKCIEPHMEHTANBHBIX HCCIIEI0BaHAH

56. DnexTpudecKHe CBOMCTBA BEIECTB.
57. Omsrt [lananekcu-Manzensmrama.



58. 3aBHCHMOCTP CONPOTHBIEHHS IPOBOIHUKA OT TEMIIEPATYPEL.

59. DnexTpudecKHit TOK B MOMYNPOBOIHAKAX. 3aBHCHMOCTD CONPOTHBIIEHHUS OT TEMIEIPATYPEL.

60. CoGCcTBEHHBIE H IpUMECHbIE IIOJIYIPOBOXHHKH.

61. IlpoBonsiue U HENPOBOISIIME KUIKOCTH. ONeKTPONUTEL

62. 3aKOHEI BIIEKTPONH3A.

63. OnexTpmueckuii TOK B rasax.

64. HecaMocTOsATENLHEI H CAMOCTOSTENBHEII pa3psiapL.

65. Tumel caMocTOSTEILHBIX Pa3psIoB.

66. IlIkama 3MeKTPOMArHUTHEIX BOJIH.

67. BumuMblit nuanason. YisTpaduonerosoe u MH(ppaKpacHOe H3TydeHHe.

68. PeHrrenoBckoe u3iyuenue. Y-H3aydeHue.

69. DBOMIONHA ONTHYECKUX TIPEICTABICHHL.

70. IlpeacrarneHue 06 3MeKTPOMAarHUTHOM npupone ceera. IlospneHne u pasBuTHE KBAHTOBOM
OIITHKH.

71. 3aKOHBI FeOMETPHYECKOM OUTHUKH.

72. OCHOBHBIE IIOHSTHSA I€OMETPHYECKOH ONTHMKH: HOKazaTelb IIPEJIOMIICHHS, CBETOBOM IIyY,
BOJIHOBOH ()POHT, BOJIHOBAS IOBEPXHOCT.

73. IlonHoe BHYTpeHHEE OTpaXKeHHe. Heonroponnas cpena. Mupaxu.

74. OnTtuyeckue npubOpEL.

75. Abeppanuu onTHYECKUX CHCTEM.

OIIK-6.3. cmocoGex NpHOOPETAaTh HOBBIE MATEMATHYECKHE H €CTECTBEHHOHAYYHEIE
SHaHHUA, HCIIONB3YsI COBPEMEHHbIE 00pa30BaTENbHEIE H MH(OPMALHOHHEIE TEXHOIOTHH

76. llosBneHue ¥ pasBUTHE KBAHTOBOMH OIITHKI.

77. AGComoTHO depHOE Telo. @OTOMETPHYCCKHE BETMIMHEL (oHepreTHYecKue): CBETOBOM
IIOTOK, CUJIa CBETA, APKOCTh, CBETUMOCTD, OCBELIICHHOCTE.

78. AGCOMIOTHO YepHOE TeNo. DOTOMETPHYECKHE BEIHIHHEI (CBETOBEIE): CBETOBOM IOTOK, CHJIA
CBETA, APKOCTh, CBETUMOCTH, OCBEIIEHHOCTb.

79. Jlucniepcus ceeta. [Tornomienue BJIEKTPOMArHUTHBIX BOJIH BENIECTBOM 3aKOH Byrepa-
JlamGepra.

80. Murepdepermusa. Crnoco6s monydeHus KOTE€pPEHTHBIX HMCTOYHMKOB. MHTephepennus B
TOHKEX IIeHKax. Konsua HeroTona.

81. Mudpakuus @penens u Opayurodepa. Nudpaxnnonnas pemerka.

82. Tlomsapu3anus ceera. 3akoH Mamoca, JBynyuenpenomienue.

83. AToOMHOE AP0, €ro XapaKTepHCTHKY,

84. Mopens saepHBIX CHIL

85. PannoaKTHBHOCTE. 3aKOH PaXHOAKTHBHOTO pacmana.

86. a-pacmap.

87. B-pacman. Heiitpumo.

88. SlmepHble peakuum.

89. DnemenrapHble YaCTHIEL

ITepeueHn TecTOBBIX 3agaHMIt
@opMupyeMas KOMIETCHIIHS:
IIK-1 CrocoGHOCTh KCILTyaTHPOBATE COBPEMEHHYIO alllaparypy u obopynoBaHHE it
BRIIIOTHCHHS HAYTHO-HCCIICAOBATENLCKIX NOJIEBIX U 1a00OPATOPHEIX GHONOrHYECKHX paboT.
1IK-1.1 IlpumMeHseT B CBOE EATENBHOCTH aHANMTHICCKOE nabopatopHoe 060pyI0BaHHE;
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cpcacTBa BBIUHCIIATEIPHON TEXHUKH, KOMMYHHKAaIlUHA U CBA3H,

SAJAHHUE Ne 1

Uto Ha3BIBaETCH ONTHYCCKUM IIyTEM?

A. IlpousBeienne reoOMeTpIYECKOrO ITyTH Ha IOKA3aTellb IPEIOMIICHHS CPEAbL.

B. Pa3HOCTE MeEXAy reOMETpPUYECKHM IIyTeM H IPOHM3BEICHHEM €ro Ha II0Ka3aTellb
IIPETIOMIICHHS.

C. PaccrosiHme, KOTOpPOE IPOXOIHUT AYY B CPEIC.

D. OTHOmEHHE reOMETPpHIECKOrO IIyTH U [IOKA3aTeNs NPEIOMIICHUS CPEbL.

E. CymMMa reoMeTpH9ecKoro IyTy M €ro MPOu3BeieHUA ero Ha TOKa3aTeNnb IpSIOMIICHHS.
3JAJTAHUE Ne 2

OmnpenenuTe TONMIMHY KBapIeBOi IUIACTHHKH, JUI1 KOTOPOH YroJs IOBOPOTa ILIOCKOCTH
moyapu3anmK cBeta ¢ quuHOM BonmHBI 500 HM paBeH 48 rpaaycos. IlocrosmHas
BpalLICHHUS KBapLa I 5To# IIHHEI BOJHH 30 rpam./Mum.

A. 32MMm

B. 1.6 MM

C. 72 MM

D. 3.2 MM

E. 49 MM

SAJAHUE Ne 3

Omnpenenure yAeNnbHOE BpallleHHE pacTBopa caxapa, KoHmeHTpanus kotoporo C=0.33
r/cM3, eI TP TIPOXOXKICHAN MOHOXPOMATHYECKOTO CBETA Yepe3 TPYOKy ¢ pacTBOPOM
YroJl MOBOPOTA INIOCKOCTH TOJISpHU3aluy paBeH 22 rpanyca. Jmuaa TpyOku 10 cm.

A. 6.67 rpax. -cM/T

B. 667 rpan. -cM/KT

C. 66.7 rpaz. -M*/xr

D. 7 rpan. - M*/r

E. 89 rpax. -M*/r

SAJAHUE Ne 4

B ueMm u3MepsieTcs onTHYECKas CHIIA JIAH3BI?

a). luontpun

0). HeroToHBI

B). Jxoymu

r). Kanpnensl

SAJAHHUE Ne 19

C xaxoit (husuueckoil XxapakTepHCTHKOH CBA3aHO pa3aM4He B IBeTe?

a) ¢ JUIMHOH BOJIHBI;

0) ¢ HHTEHCHBHOCTHIO CBETa;

B) C IIOKa3aTeJIeM MIPEJIOMIICHUS CPEIBL;

T) ¢ 4aCTOTOM.+

SAOJAHUE Ne 5

Ot yero He 3aBUCHUT ITOKA3aTeNb MPEJIOMIIECHHUS BemecTBa?

a) OT CBOMCTBA BelllecTBa;+

6) OT AMHEI BOJIHEI,

B) OT YacCTOTHI,

I') OT yIJIa IIPEIOMIICHHS;

I) OT CKOPOCTH CBETA.

SAJAHHUE Ne 6

B xaxux eguHAIIAX H3MEPICTCA SKCIO3UIMOHHAS 103a7?

A.Pan, K, P.

B. 38, bap.

C. Kw/kr, P.
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D. Pagx, Bap, 3B.

E. Pan, JIx/kr.

SAJAHHUE Ne 7

BribepuTe onpeneneHne MOIMHOCTH IOTIOINEHHOM TO3HL.

A. OTHoUIECHHE IpUpaIeHNs SKeHBaeHTHOH n03k1 (H) k uHTepBaNy BpeMenn (dt).

B. OtHomrenue npupameHus noriomenHoi xo3si (dD) k uatepsaiy BpeMerH (dt).

C. Ot1o nmpousgenenue qo36! (dD) Ha ko dumment kagectsa (K).

D. 3to npoussenenre nornomenHoit xo3sl (dD) Ha emuHMNy WIOMamd 06Iyd4aeMOro
BEIIECTBA.

E. Ornomenne snepruu (E) x Macce o06JIyueHHOTO BELIECTBA.

SAITAHHUE Ne 8

B xakux eMHALNEX H3MEPIETCS MOIIHOCTE IIOTJIONIEHHOM JI035I M3/IYUEHU?

A.Kn/c, I'p.

B. Lx/kr, T'p.

C.I'p/c, Pag/c.

D. Bep/c, 3B.

E. Bep, 3B, Jx/kr.

BAOJAHUE Ne 9 ,

Bribepure onpeneneHne NOrMOMEHHOMN 1036 HOHH3MPYIOINETO H3TyICHHS,

A. Tlornomennas JHEpris HOHHM3UPYIOUIETO H3JIyYEHHS, PACCUMTAHHAA HA €IVHHILY
oAy o6IyJ9aeMoro BeIecTsa;

B. Hornmomennas 3HEprus HOHH3MPYIOMECTO HM3IyYEHHsl, PACCUMTAHHAA HA EIHHHILY
Macchl 00IyIaeMoro BEIIeCTRa;

C. IlornomeHHas SHEPriss HOHU3UPYIOMIETO U3IYyYEHHS 32 CAUHUIY BpEMEHH;

D. Cpenns sHeprus HOHM3UPYIOINETO H3IyYSHHs, PACCUATAHHAS HA €UHHILY ILIOIAIM
00Iy4aeMoro BeIecTBa.

E. Ilormomennas sHEprus HOHU3MPYIOINErO H3JIy4YEeHUS, PAcCUMTAHHAL HA EHUHHILY
Macchl 067Ty9aeMOro BEIECTBA B €IHHUIY BpEMEHH.

SAJAHHUE Ne 10

BriGepute OCHOBHEIE IPHHIUITE KOJTMYECTBEHHON PaauoOHOIOTHH,

A. IIpyHO¥I yCHIMTENS, NIPHHIMI NONaaHNs, HPUHITUI MADICHH.

B. IIpuHnun ycumTens, DPHHIMI TONa{aHIs, IPHHII TOYHOCTH.

C. IIpuHIUD MUIIEHH, IIPHHITHIT ZOCTATOYHOCTH.

D. Ilppanun nonaganvs, MPHHIHEI J0CTATOYHOCTH, IPUHIMII TOYHOCTH.

E. ITpuniun MAIIEHH, HPUHIMI TOYHOCTH.

SAJJAHHUE Ne 11

Bri6epure popmynuporky npasuna beproure-TpuboHzo.

A. PaguodyBCTBUTENLHOCTE TKaHel OpraHmsMa o0paTHO HPOHOPLHOHANLHA CTEICHH HX
nponuepaTHBHON aKTHBHOCTH.

B. Pagno4yBCTBHTENBHOCTE KIETOK TKaHeH OpraHM3Ma MpPONOPIHOHAIBHA CTEIEHH HX
IpoKepaTUBHOM aKTHBHOCTH.

C. Paguo4yBCTBUTENBHOCTh TKaHel OpraHM3Ma TeM BBONE, YeM OONbIIE HX
nponudepaTHBHasd aKTHBHOCTh U MEHBIIE CTEHEHb AU depeHuaIuH.

D. PannodyBCTBHTENBHOCTD TKaHEH OpraHW3Ma TEM BHIIIE, YeM OOJbIIE aKTHBHOCTH
PafiHOaKTHBHOIO IIperapara.

E. PaguodyBCTBUTENEHOCTS KJIETOK TKAHEH OpPraHW3Ma 3aBHCUTOT THIA H3IYyYCHHSA U
BpEMEHH BO3JICHCTBHS.

SAJAHHUE Ne 12

Kaxkoe m3ny4yeHne Ha3bIBAIOT HOHHU3UPYIOMAM?

A. DIexTpoMarHHTHOE H3JIy4YeHHe ¢ JUHOHM BOMHBI 80 HM, KOTOpPOE BEI3EIBACT
HOHH3AIHIO aTOMOB H MOJIEKYIL
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B.IToTOKM YacTHI[ W 3JE€KTPOMarHMTHBIX BOJIH, B3aMMOJEHCTBHME KOTOPHIX CO CpeRoH
TIPHUBOJUT K MOHU3AINH €€ aTOMOB M MOJIEKYJL.

C.IloToKH 4YacTHI] M HMOHOB, B3aMMOJEHCTBHE KOTOPHIX CO CpPElOH NpPHUBOAUT K
BO30YXXIEHHIO €€ aTOMOB U MOJIEKYIL.

D. IToTokx HOHOB, 00pa3oBaRIIMXCA IIPH PaJHOAKTHBHOM paclane.

E. ITorok 4acTum, B3auMOAEHCTBHE KOTOPBIX CO CPENOH NMPHUBOJUT K HMOHH3ALMHU 3TOTO
ITOTOKA YacTHII.

SAOJAHHUE Ne 13

Kakoe H31ydeHHe Ha3hlBAIOT PCHTTEHOBCKUM H3IIy9CHHEM ?

A. PeHTTEHOBCKMM H3JIy4eHHMEM HA3BIBAIOT 3JE€KTPOMArHUTHBIE BOJNHEL C JJIMHOM BOJHEI
ot 80 o 107 mxm.

B. PeHTTeHOBCKHMM HM3IIyYeHHEM Ha3bIBAIOT MOTOK DJIEKTPOHOB, 001ajarommX GobIIoi
SHEpruei;

C. PeHTreHOBCKAM H3]IyYeHHEM Ha3bIBAIOT AJIEKTPOMATHUTHEIE BOJHEI C [UTMHOM BOJHBI
ot 80 10 107 um.

D. PeHTTeHOBCKMM H3JIy9E€HHEM Ha3bIBAIOT BOJNHEI C JMMHOM BomHE! oT 80 1o 10° m.

E. PeHTTCHOBCKHM M3JIy4eHHEM HA3HIBAIOT IIOTOK 3JIEKTPOHOB ¢ SHeprueii or 80 1o 10
M>sB.

3SAJAHHUE Ne 14

BriGeprTe rIaBHBIE NEPBUYHBIE MPOLIECCE! B3aUMOACHCTBUA PEHTTCHOBCKOTO H3Iy4CHHA
C BEIIECTBOM.

A. KorepeHTHOE pacceHBaHue, HEKOTEPEHTHOE paccerBanue, GoToadidexT.

B. KorepentHoe paccenBaHue, GoToddPEXT, pEHTTCHOMIOMHUHECIICHIHS.

C. ®dotoaddexr, poToxuMHUIECKas peaKiusd, PEHTTCHOMIOMIHUCIICHIH .

D. ®oTo3ddexT, HEKOrepeHTHOE PacCeNBaHHE, Pa3PEIB XUMUIECKUX CBA3CH.

E. Pa3peiB XUMHYECKAX CBsA3eH, GPOTOXMMUYECKaAd peaKius.

3AJAHHUE Ne 15

B KaKux eMHALAX H3MepAeTca aKTHBHOCTH PaJHOaKTHBHOTO Npenapara?

A. Bekkepens, KiopH, pezepdop.

B. 3uBepT, peHTres, 63p.

C. Kiopn, peHITeH, 3UBEPT.

D. Pesepdopn, 63p, rpeii.

E. Pesepdopxn, 63p, peHTTEH.

3AODAHHUE Ne 16

B Hayunoil nabopaTopuu IpH H3YYCHMH ACHCTBHA PEHTTCHOBCKOIO H3IYy4CHHA Ha
6uoNorudeckHe OOBEKTH BO3ZHHMKIA HEOOXOMMMOCTE B IOJYYCHHUHM JKECTKOTO
PEHTTEHOBCKOTO H3MydeHH. KakuM U3 MpeJiyIoEeHHEIX METOAOB BBl BOCIIONB3YETECh

A. VYBe/IMYeHHEe HAIPSDKEHHS B PEHTT€HOBCKOH TpyOKe.

B. VBenuuenue cuisl TOKa.

C. YBenuueHue TeMneparyps! Hakana KaToja.

D. YMeHbIIICHHE HAIPsOKSHUS B pEHTT€HOBCKOH TpyOKe.

E. YMeHblneHAE TeMIepaTypsl Hakana KaTofa.

3ADAHHUE Ne 17

B Hayunoii naGopaTopud NHpH H3yYeHHH MNEHCTBHA DPEHTTEHOBCKOIO H3IYYCHHS HA
OuoylornuyecKie OOBEKTHl BO3HHKIIA HEOOXONMMOCTh B YBEIHYECHHH IIOTOKA
PEHTTEHOBCKOTO M3mydeHus. Kakoll M3 NPEATIOKEHHBIX METOAOB MOXHO IPHMEHHTDH
9TOM ciIy4ae?

A. 1.YBeinuenne HampsDKEHHs, 2.yBeNHYEHHE CHIBI TOKA 3.yBEIMYECHHE TEMIECPATYphI
HakaJia KaTola B peHTTeHOBCKOH TpyOKe.

B. 1.YMeHbIIeHHE HANPSOKEHNS, 2.yBeJINUCHHE CHIIBI TOKA B PEHTTEHOBCKOM TpyOKe.

C. 1.VMeHbIIeHHE HAIPSDKEHHS, 2.yMEHBLICHHAE CHIIHI TOKA B PEHTTEHOBCKOM TpyOKe.
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D. 1.VpenudeHne HaOpsykeHUd, 2.yMEHBIICHHE TEMIIEpATypsl Hakajla KaTola B
PEHTreHOBCKO#H TpyOKe.
E. 1.YMeHbmeHwe cunsl Toka 2.yBelWdeHME TEMIEpaTyphl Hakala Karoja B
PEHITEHOBCKOH TpyOKe.

[IK-1.2. TIpoeomur mnaGopaTOpHEIE HCCJICZIOBaHUA, 3aMEphl, aHANM3bl OTOOPaHHBIX
NPHAPOIHEIX  00pasloB; paGoTaTh Ha AHATMTHYECKOM J1aG0paTopHOM obopynoBaHuH;
UCIIONB30BAaTh  ABTOMATH3HPOBAHHEIE CHCTEMBI KOHTPOJII  3KOJIOTMYECKOTO  COCTOSHHS
TEPPUTOPHIA.

SAODAHHUE Ne 18

Yro HasBIBaETCH TOPMO3HOM CLIOCOGHOCTEIO?

A. JlnneiiHol TOpMO3HO# CIIOCOGHOCTBIO HA3KIBAETCS OTHOIIEHEE SHepruH dE, TepaeMOit
HOHM3HMPYIOMEH JacTHlel IPY MPOXOXIEHHH 3JeMeHTapHOro mytH dl B BemecTse, K
JUIMHE 3TOTO IYTH.

B. Jlunefinoli TOpMO3HOM CIOCOGHOCTBIO HA3BLIBAETCS MPOM3BEICHHE KONHIECTBA nap
HOHOB, 00pa30BaHHbIX 3apSHKEHHON MOHW3HDYIOINEH JACTHIEH HA 3MEMEHTapHOM IYTH
d! Ha BenUYMHY myTH.

C. JlumeiiHO# TOPMO3HOM CIOCOGHOCTBIO HA3HIBACTCS OTHOMIEHHE KOIMYECTBA nap
MOHOB, OOPa3sOBAHHBIX 3apMKEHHON HOHM3MPYIOIIEH YacThIel Ha 3IEMEHTapHOM MyTH
dl, k aroMy myTH.

D. JluneliHolt TOPMO3HOM CIOCOGHOCTHIO HASHIBAETCS OTHOIICHHE KOJNMYECTBA HOHOB
000HX 3HAKOB, 0GPa30BaHHEIX 3aPKEHHOM HOHU3UPYIOMIEH YacTHIEH Ha 3IeMEHTaPHOM
nytu dl, kK sTOMy myTH.

E. Jlune#iHol TOpPMO3HOH CIOCOGHOCTBIO HAa3HIBAETCS JUIMHA IyTH, HA KOTOpOM
IIPOMCXOMUT IIOJIHAS IOTEPS SHEPTHHU HU3NYUECHHS.

SAITAHHUE Ne 19

YTo Ha3kIBaETCS NHHEHHOMN IIOTHOCTHIO HOHU3AIN?

A. JluHeHHOH IVIOTHOCTBIO MOHM3AIHH HA3BIBACTCA OTHONIEHWE DHEPTHH, TEpACMON
3apKCHHOH HMOHM3HPYIOIIEH 9acTHIEH IIPM NMPOXOXICHUH 3NEMEHTapHOTO IYTH B
BEIECTBE, K JAJMHE 3TOTO MyTH.

B. JInHei#iHOH IUIOTHOCTBIO MOHH3alliM HA3LIBAETCA NPOM3BENCHME KONMYECTBA IIap
HOHOB, 00pa30BaHHBIX 3apsXKEHHOH HOHHM3HPYIOLIEH JYacTHrel Ha dNEMEHTapHOM IYTH
Ha JUIEHY 3TOTO IIYTH.

C. Jlune#iHOH IUIOTHOCTBIO HOHM3AIMH HA3HIBAETCSA OTHOLIEHHE KOJMYECTBA Nap HOHOB,
00pa30BaHHBIX 3apSHKEHHOM HOHM3MPYFOLIEH YacThnel HA HIEMEHTAPHOM IIYTH K 3TOMY
MyTH.

D. Jlune#iHO# INOTHOCTBIO HOHHM3ANMH HA3HIBACTCA OTHOLICHWE KOJIMYECTBA HOHOB
06oux 3HaKOB, 06PA3OBAHHBIX 3aPSDKEHHON HOHH3MPYIOIel YacThIel Ha 3JIEMEHTAPHOM
IIyTH, K 3TOMY IIyTH.

E. JluneiHOH INMOTHOCTBIO HOHH3ALMM HA3bIBAETCA JUIMHA DNyTH, HA KOTOpOM
IPOUCXOAUT HOHU3ALMS ATOMOB M MOJIEKYIL.

SAJAHHUE Ne 20

Xpomarorpagus. ..

a) METONI aHAJIH3a BEILIECTB 1O IOKA3aTENIO IPEeTOMICHHSL,

6) METOX pas/ieNieHus M aHA/IM3a CMeCell BEIECTB 110 UX COPOIHOHHOM CIIOCOGHOCTH:;

B) METOZ aHATH32 BENIECTB [0 X CIOCOGHOCTH OTKIOHATH MOMAPH30BAHHEIH Ty;

I) METOX aHAJM3a, OCHOBAHHbIH HA NIOITOMEHAH BEIECTBAMH 3IeKTPOMATHATHOLO
H3IIy4eHHS.

SAJAHHE Ne 21

C noMonps10 HOHHO-06MEHHOM XpoMarorpadun MOKHO. ..

a) pasgeNaTh HeANeKTPOJIUTEL,
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0) ymargaTs XKECTKYIO BOLY;

B) OIPEAENATh KOHIEHTPAIUIO STHIIOBOTO CIIHPTA;

I) pasfensaTh SIEKTPOIHTEL

SAJAHHUE Ne 22

CrexTpaybHBIE METOIEI AHATH3A. . .

a) OCHOBaHBI Ha H3MEPEHUT HHTEHCUBHOCTH IEKTPOMArHUTHOTO H3ITy4EHUs, KOTOPOE
MOTJIOINAETCS WIIH MCITYCKAeTCsA aHAM3HPYEMBIM BEIIECTBOM;

6) OCHOBaHEI Ha U3MEPEHUH MOTJIOMIECHUS BEIECTBOM JIEKTPOMATHUTHOTO H3IIyUIECHHUS B
BUAMOI ¥ OmkHEHR ynbTpaduoneToroii 06acT cCeKTpa;

B) OCHOBAHEHI Ha UCCJIEJOBAHAH CIIEKTPOB OTPA)KEHUS BEIIECTB;

I') OCHOBAaHBI HA U3yYCHUH B3aMMOJACHCTBHS BEMECTB € NIEKTPOMAarHUTHBIM H3ITy4EHHEM.
SAJAHUE Ne 23

ATOMHO-20COpOLIMOHHEL aHANH3. ..

&) OCHOBaH Ha HCCJICAOBaHHH CIIEKTPOB MOITIOMICHHUS;

0) ocHOBaH Ha HCCIECOBAHNY CHIEKTPOB MCITYCKaHU;

B) Tpe6yeT IpUMEHEHHS CIeHATBHBIX JIaMII, KATOA KOTOPHIX CAENaH U3 MeTajlla,
KOHIIEHTPAIHIO KOTOPOT'O OIPEAEIISIOT;

r) He TpeOyeT mepeBo/ia BEmeCTBA B aTOMapHOe COCTOSHUE C MMOMOIINBIO IIIaMEHMU.
SAJAHMUWE Ne 24

AToMHO0-aGCcOpOIMOHHEI aHANN3 HCIONB3YIOT AJIA aHAIK3A. . .

a) JErKuX MeTaJlIoB;

0) TOKENBIX METAIIIOB;

B) aKTHBHBIX HEMETAJJIOB;

I') HEaKTHBHEIX HEMETAJUIOB,

SAJAHHNE Ne 25

ATOMHO-DMUCCHOHHEIH aHAIN3. ..

a) OCHOBaH Ha MCCIIEIOBAHHH CIIEKTPOB MOTTIOIICHHUA;

6) OCHOBaH Ha HCCJICIOBAHUU CIIEKTPOB UCIyCKAHUS,

B) IPUMEHSAETCA A1 aHAJIN3a OPraHUYECKHX BEMIECTB;

T) IpUMeHseTCs AJIA pa3feNicHHus 1 aHaM3a cMeceil BELEeCTB.

SAJAHHUE Ne 26

doToMeTpH IIaMEHH. ..

a) pa3sHOBUJIHOCTH ATOMHO-3MHCCHOHHOTO aHAIIA3a;

0) pa3HOBUIHOCTH AaTOMHO-a0COpOLIMOHHOrO aHAIN3A;

B) IPIMEHSETCA IJIA aHATH3a AKTHBHBIX METAJUIOB;

T) IpUMEeHAeTCS 1A aHAIHN3a HEMETAIIIOB.

SAJAHUE Ne 27

MonekynsapHas CIEKTPOCKONAA OCHOBAHa. ..

a) Ha IIOJIYYCHUH ¥ aHAJIM3E CHEKTPOB IMOTJIOINCHUS MOJIEKYIT;

0) Ha MMOJTy4YeHHH ¥ aHAJA3€E CIIEKTPOB UCITYCKaHUA MOJIEKY;

B) Ha aHAJIM3€ CIIEKTPOB IIOTTIOMICHUA MOJIEKYJIaMH PaJHo - U MHKPOBOJIHOBOIO
U3TyYeHHS;

T) Ha aHAJIM3€ CIEKTPOB SMHCCHH MOJIEKYI.

SAJJAHHUE Ne 28

®oTOMETPUYECKH aHaIN3 OCHOBAH. ..

a) Ha aHayM3e COPOIMOHHOM CIIOCOOHOCTH Pa3IM9IHBIX BEHIECTB IPH IIPOXOXKICHHH Yepe3
MOTJIOTHTE;

0) Ha M3MepeHHH NOTTIOMECHUS U3IIyYeHU ONTHYECKOro AUAala3OHa;

B) Ha HCCIIEIOBAaHUH CIIOCOOHOCTH MOJIEKYT Ae(hOpMHPOBATECH MOJ ACHCTBHEM
YABTpaHOIETOBOTO M3y dCHHS.

SAIJAHUE Ne 29

DoTO3NIEKTPOKOTOPHIMETPHYCCKUI aHAIH3. ..
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a) TpeGyeT NpUMeHEeHHU MOEOXPOMATHIECKOTO H3JIy4eHHS;

6) ocHOBaH Ha CIIOCOGHOCTH BEWIECTB OKHCIATHCA HIH BOCCTAHABIMBATECS TIOJ
BO3JICHCTBHEM BHANMOTO H3IIyYeHH,

B) TpeOyeT IOTyuEeHHS OKpAIEHHEBIX GopM aHAIM3UPYEMEBIX COCAHHEHMIA;

I) TI03BOJISET ONPEAEIIATH KOHUEHTPAUH MyTHEIX 1 TEMHOOKPAIIEHHBIX PACTROPOB.
SBAJAHHUE Ne 30

CrexrpodoToMeTpus. ..

a) UCIONb3yeT MOHOXPOMATHYECKOE H3IIyUCHHE,

6) ocHOBaHa Ha HCCNENOBAHUH NOVIOIIEHNS AHATM3HPYEMEIM PacTBOPOM U3JIyIEeHHS
OIITHYECKOTO AHAana3oHa;

B) OCHOBaHA HA H3MEPEHNU MHTEHCHBHOCTH PACCEHBAHMS CBETA aHAM3APYEMEIM
PacTBOpOM;

I) IPAMEHAETCA sl AHANN3A PO3PATHEIX HEOKPAIIEHHEIX DPacTBOPOB.

SANAHUE Ne3l. Jlebopmanueit TeKy4ecTH HA3EIBAIOT CIOCOBHOCTS ...

1. M3MeHeHHe B3aMMHOTO IOOXEHHUA TEI,

2. UsmeHenue pa3mMepoB i $HOPMBI TeN MO ACHCTBHEM BHEIIHHX CHIL,

3. Hedopmaruro, koTopas BospacTaeT 6e3 yBeIMIeHUS HalpsOKCHN,

4. OrHowmenwue aGcomoTHOI nedopManuy K HepBOHAYANBHOM JUTHHE,;

5. OTHenbHBIX CIOEB GHONOTHYECKMX TKaHEM CMEImaThCi C HEKOTOPOH CKOPOCTBIO
OTHOCHTEIILHO APYTHX €€ CIIOEB.

SANAHHUE Ne32. duzuyeckuii cMBICI MOXYIA YIPYTOCTH COCTOMT B TOM, YTO
MOAYJIb YIIPYTOCTH YHUCICHHO PaBeH ...

1. Hampshxenuro, BOSHEKAIOIIEMY TIpH H3MEHEHHH B3aMMHOTO MOJNOMKEHHS TEI,

2. HanpsokeHMIO, BO3HHKAIOIEMY TIPH YBEIHYCHAH [UTUHEL obpasna B 1Ba pasa;

3. PasHOCTH MeXTy KOHEUHHIM ¥ HadaibHbIM 3HAUEHHEM DPasMEpPOM Teli, Ha KOTOpEIe
JCHCTBYIOT BHELIIHHE CHIIBL,

4. OtHOmERHIO aGCOMOTHOH AehOpMAaIUK K IEpBOHAYANFHOM JIHHE;

5. Yriy, Ha KOTOPEIH CMEMIaeTCs OHA YacTh TeNa OTHOCHTENBHO APYTHX €T0 YacTei.
SATAHMHWE Ne33. DnacTHIHOCTEIO HA3HIBAIOT CIIOCOGHOCTE GHONOTHYECKIX TKAHEH
1. mpoTmBOAEHCTBOBATH BHEIIHMM HArPy3KaM;

2. NPOTHUBOAEHCTBOBATH Pa3pyLICHHSM IO/ AeHCTBHAM BHEIIHMX CHIL

3. H3MEHATD pa3MepEHI HOX JIEHCTBHEM BHEIHHX CHIL;

4.coXpaHATh (MOYTH NOJHOCTHIO WM YACTHYHO) H3MECHEHHE pasMepoB IIOCHE CHSATHS
BHEITHUX BO3JICHCTBMII;

5.BOCTAHAB/IUBATH HCXOIHBIE Pa3MePhI A GOPMY TIOCIIE CHITHS BHENIHUX BO3ICHCTRHIL.
SAJAHUE Ne 34

Kakne u3 mepeuncleHHBIX HHXeE IapaMETPOB OTHOCSTCS K CyOBEKTHBHBIM
XapaKTepHCTUKaM 3ByKa?

A. TemGp, rpoMKoCTh, peBepGepanus.

B. Yacrtora, rpoMKkocTh, peBepGeparius.

C. Bricora ToHa, rPOMKOCTB, TEMOP.

D. Bricora ToHa, rpOMKOCTb, peBepOepanys, YacToTa.

E. Ammnryna, TemGp, 4acTora.

SAOJAHHUE Ne 35

Kakne 13 nepeduciieHHBIX IapaMeTpoB BIHSIOT Ha TPOMKOCTH 3ByKa?

A. Peepbeparis, BEICOTA TOHA.

B. Yacrora, aMmimnryna.

C. Bricota ToHa, aKyCTHYECKHI CIIEKTP.

D. Axycrudeckuii ciexTp, aMILTATY/a.

E. AMILMTYZa, BEICOTA TOHA, aKYCTHYECKHI CHEKTP.

SAJAHHUE Ne 36

Ort xakux ¢pu3MUECKHX HapaMeTPOB 3aBHCHT NOPOT CIILIIEMOCTH?
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A. Ot 4acTOTHI M HHTEHCHBHOCTH 3BYKOBBIX CUTHAJIOB.
B. ToibKO OT HMHTEHCHBHOCTH 3BYKOBBIX CHTHAJIOB.

C. Ot aMIUTHTYABI 3BYKOBBIX CHTHAJIOB.

D. Ot akycTH4ecKoro CIeKTpa.

E. TonbKo OT 4aCTOTHI 3BYKOBBIX CUIHAJIOB.

Tunossbie 33 1aHHS 111 HDOMC‘:KYTO‘!HQIZI ATTECTALINH

Bonpocs! 1 3auera:

dopMupyemMas KOMIETCHIUA:

OIIK-2 CrnocoGHOCTBIO HCIIONB30BaTh IKOIOTHIECKYI0 TPAMOTHOCTE M 6a30BbIe 3HAHHA B
obnacTi GUIMKH, XUMHH, HayK 0 3eMiie ¥ OHOJIOTHH B XH3HEHHBIX CHTYallUAX; IIPOrHO3APOBATH
HOCHEACTBHSA CBOel mpodeCCHOHANBHON JCATENPHOCTH, HECTH OTBETCTBEHHOCTh 32 CBOHU
penieHus

OIIK-2.1. mpEMeHseT NPUHIUIEI CTPYKTYPHO-(QYHKIIHOHATEHON OpraHu3ady s
H3ydeHus: GHOJIOTHYECKHX OOBEKTOB B OIIEHKH COCTOSHHS JKUBBIX CHCTEM

1. Kumemaruka MaTepHaIbHON TOYKH. BHIBI NBIOKECHHA. Croco6r1 onmHcaHusg ABHKCHHS.
VpaBHeHus ABHKeHUA. PaBHOYCKOPEHHOE ABHIKCHHUE.

2. KuHeMaTHuecKHe XapaKTepHCTHKH: KOOPAUHATa (CHCTEMBI KOOP/MHAT); CKOPOCTE;
YCKOpEHHE; YTII0Basi CKOPOCTE.

3. 3aBHCHMOCTH KOOPIMHATHI, CKOPOCTH, YCKOPDEHHS OT BpEMEHH JUIA Pa3NIMIHBIX THIIOB

JIBHDKEHMS.

JTuHaMuKa MaTepHAIbHON ToukH. 3axoHbl HeroToHa. ['paHuIibl NPUMEHIMOCTH 3aKOHOB

HrroToHa.

Bunst cun B Mexanuke 3akod I'yka. Moxyins IOnra.

[ToHsATHE M30MMPOBaHHOM cucTeMEl. MMITynsc. 3aKOH COXpaHSHHA UMITY IBCA.

jieMeHTHI cTaTUKX. MoMeHT ciibl. Prruar. YcimoBusa paBHOBECHS pbrdara.

Mexanuueckas pabota. Cojictea paGoTsl. PaGoTa mepeMeHHOH CHIIbl. MOLTHOCTS.

Koa¢punuesT none3Horo AeHCTBHA.

9, Kunerwieckas sneprus. [loreHnuansnas sHeprus, [loreHnuanbHas 3HEprus TENa B MOJE
cHIIBI TsokecTH 3emutn. IIpeBpatenne 3Heprud. 3aKOH COXPAHECHUs SHEPIHH.

10. Kone6anus. OcHoBHBIE XapakTepucTaku. CBoGOHEIE KoneOaHus.

11. 3aryxaromue koeGanus, BHHYXASHHbIE Konebanus. Bpems penaxcanyy. Pesonanc.

-

RNAW

OIIK-2.2. ucnome3yeT  (U3HOJOTHYECKHME,  IHUTOJIOTHIESCKHE, OHOXHMHMYECKHE,
6uodu3MIecKHe METONBl aHAIH3A JUIA MOHMTOPUHTa M KOPPEKIMM CpeZbl OoOHTaHHs JKHBBIX
00BeKTOB

12. Bonabl. Tunst BonH. XapakTepHUCTHKHA CHHYCOMAAIBHBIX BOJH.

13. Beipaxenne Jist iuiockoit Boiubl. CTosune BonHEL CroxeHne Oerymux BOH.

14. Tlepenoc suepruu BosHo#. Bekrop [lofnTuHra.

15. 3ByK Kak Qu3nyecKoe ABICHNE, CyOLEKTHBHbIC XapaKTICPUCTHKH 3ByKa.

16. OGBEKTUBHBIE XapaKTEPUCTHKH 3ByKd, AKYCTHYECKOE AaB/ICHUE.

17. CkopocTh 3ByKa B pa3IM4YHEIX Cpelax.

18. MicTounuKY 3ByKa B TeXHHKE U B npupoje. OCHOBHbIE MEXaHU3MbI H3Ty4CHHUS 3ByKa B
HBOTHOM MHDE.
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19. Texnudeckue NIPUEMHHKH 3BYKa (IaTIHKE). Bocopusarure 3Byxa. ®n3ugeckue
XapaKTEePHCTHKY CIIyX0BOro annapara. Kpusas paBHO#M CIBIIAMOCTH.

20. ®u3uka ynsTpa- u HHbpasByka. IXOJOKAUHKS B TEXHHKE M KHBO IIPHPOJIE.

21. Tea cioco6a OIKCaHUs CHCTEMBI MHOTHX YacTHl. [IoHsTHE 0 MaKpPOCKOITHYECKUX M
MHKPOCKONUYECKHX TapaMeTpax CHCTEM.

22. Ilpocreitmas Moaens MKT. OcHOBHOE ypaBHEHHE MOJIEKYIAPHO-KMHETUYECKO TEOPHH.

23. IonsiTre o crenensx cBobomsl. TeopeMa MaxcBenna o paBHOpacIpeeIeHAN SHEPrud 1o
CTENEeHSIM CBOOOEL.

OIIK-6 Croco6en HCIONB30BaTh B NPodeCCHORANBHOM NeATEBHOCTH OCHOBHBIE 3aKOHEI
usnky, xumem, Hayk 0 3emie B GHOIOTHH, IPEMEHSTH METOIB MATEMATHIECKOTO aHAIN3A U
MOJCIHPOBAHHS, TEOPETHIECKUX H SKCIECPUMEHTANBHBIX HCCIEAOBAHHH, NpHOGpeTaTh HOBBHIE
MaTeMaTHYCCKUE U €CTECTBCHHOHAYYHEIC 3HAHHMA, UCIIOMb3YS COBPEMEHHBIE 06pa3oBaTeNbHEIE U
HH(OPMaIHOHHBIE TEXHOJIOTHH:

OIIK-6.1 Hcmonesyer B mpodeCCHOHANBHOM AEATENLHOCTH OCHOBHBIE 3aKOHEI (bu3nKH,
XMMHH, HayK 0 3emiie 1 GHONIOTHH

24. T'a30BEIe 3aKOHEL. YpaBHEHHE COCTOSHMS HIECATHHOTO rasa.

25. Cpennss KUHETHYECKAs SHEPTHA MOJIEKY HACATHLHOTO rasa.

26. Temnepatypa Kak Mepa Cpe/iHeil KAHETHIeCKOi SHEpPriH MOJIEKYIL.
27. BpoyHOBCKOE JBHKEHHE.

28. TlepBoe Hauao TepMoauHAMUKH. DYHKIME COCTOSHHS H (byHKIIEH mporecca.
29. TepMomMHEAaMHKa H30IPOLECCOB, TEPMOMHAMHUYECKHE IIapaMeTpEl
30. BHyTpeHH 1 3Heprus ueaqbHOro rasa.

31. Pabota mpu u3onponeccax.

32. TennoeMKoCTh HIEANBLHOrO rasa.

33. Bropoe Hayaio TEpMOAHHAMHAKH.

34. TermoBble MalIMHEL

OIIK-6.2 [IlpumeHser MeTOABI MAaTeMaTHYECKOTO aHAMHM3a W MOJCITHPOBAHHA,
TECOPETUIECKHX H SKCIIEPUMEHTAIBHBIX HCCIICIOBAHMET

35. KIIJ] remnosoit MamuseL Teopemsr Kapno.

36. IlpusenienHoe KoMIIECTBO TeMoTEL DHTpomks. HepapeHcTBo Knay3suyca.

37. I'paHuLb IPHMEHMMOCTH MOJIEIIH HACATBHOTO Ta3a. DKCIepPHMEHTAIbHbIE H30TEPMEI
rasa (M30TepMEI DHApIOCa).

38. Cuiel ¥ 3HEPrUs MEXMOJNEKYIAPHOTO B3aMMOACHCTBHSL.

39. Mognens peansHoro rasa Bas-nep-Baansca.

40. 3oTepMBI peallbHOTO Ta3a.

41. CpaBHeHME H30TEPM PEalIbHOTO ra3a B H30TEPM rasa Ban-mep-Baansca.

42. MetacTaOubHbBIE COCTOSHHS.

43. Ypaenenue Kianeiiporna — Knaysuyca.

44. ®azoBble nIEPeX0E! IEPBOro posa. GasoBke JHArPAMMEL

45. IToBepXHOCTHOE HATSKCHHE.

46. Cmaunpanue. Kpaeroii yrom.

OIIK-6.3 CnocoGeH npHoGpeTaTh HOBBIE MaTeMATHYECKHE M €CTECTBEHHOHAYYHRIE
3HaHHA, HCIIOMB3Y COBPEMEHHBIE 00pa3oBaTeNbHEIC H HH)OPMALHOHHEIC TEXHOIOTHH

47. Kannsipasie senenus. Jasnenne Jlamnaca.
49. Buzs1 B3auMoAeiicTBYS B IPHpOJIE.
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50. OnexTpUYECcKHe 3apaabl K HX CBOHCTBA.

51. 3axon Kynosa.

52. DnekTpudeckoe moie B Bakyyme. HanpsXCHHOCTD INEKTPHYCCKOTO MO,
53. TIpuHIHNA CYNepPIO3HIUH SICKTPHUECKUX IONEH.

54. TloTeHIIAAN IEKTPUIECKOTO MOJIA.

55. snexrpuyeckuit Tok. IJIC.

56. 3axor OMa I OJHOPOAHOIrO YJacTKa el M MOJMHOH e .

dopvupyeMas KOMIETEHIHS:

IIK-1 Crnoco6HOCTh KCINTyaTHPOBAaTh COBPEMEHHYIO ammapaTypy W o0opyloBaHHE UL
BHIIOJTHEHHS HAYIHO-HCCIIEI0BATENLCKAX TIONEBEIX | 1a60paTOPHEIX GHONOrHIeCcKAX paboT.

T1K-1.1 TlpuMeHsieT B cBOeil AEATENBHOCTH aHATUTHYECKOE TabopaTopHOe 060pyI0BAHHE;
CPEJICTBA BHIYUCIMTENHHOM TEXHUKA, KOMMyHUKaluK ¥ CBA3H

BriGepute onpeAcncHue 3ByKa.
AT10 MexaHmuyeckue Kojiebanus ¢ yacrortoit ot 20I'y mo 20000 I'u.
10 MEKTPOMarHMTHEIE KojieGanus ¢ gactoroi ot 200"y xo 200000 .
10 MexaHuueckue Konebanus ¢ yactoroi ot 20k ' o 200001 .
10 3IEKTPOMArHUTHEIE KoeGanus ¢ dacToTolt oT 20k mo 20000kI .
ITo MexanHueckue koneGanus ¢ yactoroil Beiue 20000I'n.
Bribepure onpeneneHre yIbTpasByKa.
JT0 MexaHudeckue konebanns ¢ yactoroit Menpme 201'm.
T0 3NeKTpOMAarHATHEIE KoyeGanus ¢ gactoToi ot 200"y o 20000I'm.
10 Mexanuueckue konebanus ¢ gactoroi ot 20k go 200001 .
3T0 31EeKTPOMArHATHEIE KOJIEGaHHs € YaCTOTOM OT 20xT'n no 20000kI 11.
10 MeXaHHuecKue Kolebanus ¢ yactoTo# Bemue 200001 .
Kaxoii 3aBICHMOCTBIO CBS3aHEI MEXTy CO00# TPOMKOCTh M MHTEHCHBHOCTb 3BYKa?
Jlorapudmraeckoi
I[IpsMo mponopHHOHANBHON
OKCIMOHEHITHAIBEHON
O6paTHO HPOIIOPIHOHANBHOH
ITokazaTeapHOI.
OT KaKkuX (PM3MYECKHX IapAMETPOB 3aBHCHT IIOPOT CHEIIHUMOCTH?
OT 49acTOTEI © HHTEHCHBHOCTH 3BYKOBHIX CHTHAIIOB.
TOJMBKO OT HHTEHCHUBHOCTH 3BYKOBBIX CUTHAJIOB.
OT aMILTHTY/XBI 3BYKOBBIX CUTHAJIOB.
OT aKyCTHYECKOIO CIIEKTPA.
ToBKO OT YaCTOTEI 3BYKOBBIX CUTHAJIOB.
Kaxoe H3TydeHHe Ha3HBAIOT PEHTTCHOBCKHM H3JTyYeHHEM?
PeHTreHOBCKHM H3TyJeHHEM Ha3bIBAIOT ANEKTPOMArHUTHEIE BOJHBL C JUTHHOH
BosHB! OT 80 0 107 MKM.

.}h‘....:{k.‘....&ﬁ'....!\)....:—‘

o PeHTreHOBCKEM H3JIydeHHEM HA3BIBAIOT IIOTOK 3JIEKTPOHOB, OOIafaromux
Oonbmoit 3HEpruei,

o PeHTTeHOBCKUM H3JIy4eHHEM HA3bIBAIOT MEKTPOMArHUTHEIC BOMHBI C JIMHOM
Bos! ot 80 1o 10%mM.

o PEeHTTEHOBCKAM H3TyYeHHEM Ha3hIBAIOT BOJMHEL C JIHHOM BoyHE! oT 80 0 107
SM.

o PeHTTEHOBCKHM H3IyUeHHEM HA3bIBAIOT IOTOK NIEKTPOHOB C dHeprued ot 80
o 10-5M>5B.
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6. UK — cnexrpockomus. ..

o OCHOBaHa Ha NOrnomeHuH MonekytaMu UK — manydenns;

o IIpEANOIaracT HCCIeJOBaHM: MOJIEKYIIAPHEIX KoneGaHmii;

) no3BosAeT uccnenoBars 02, N2, H2;

. HCIOJE3YET 3IEKTPOMATHATHEIE H3TYYEHHS BUANMOrO AHANa30Ha.

7. PehpakTomeTpns ocHoBaga. ..

° Ha H3MCPCHUH YIIla BPALCHHUS TI0IAPH30BAHHOTO CBETA;

o Ha ONpENeNICHUH NOKA3aTEN NPEAOMICHHS,

° Ha M3MEPEHUY OTKJIOHEHHUS 9aCTHI B MATHHTHOM IIOJIE;

. Ha B3aUMOJICHCTBHH SIIEP aTOMOB C MATHUTHEIM [IOJIEM.

8. Meron SIMP. ..

° HCTIOB3YIOT JUL AHATIN3A BELECTR, ATOMBI KOTOPHIX HMEOT AJpa ¢ HeYETHEIM
KOJIHYECTBOM IPOTOHOB;

o OCHOBaH Ha B3aUMOJICHCTBHH SJIEP ATOMOB C IIOCTOSHHBIM MarHUTHBIM oJieM;

o TIO3BOJIACT U3MEPSTh ONITHIECKYIO aKTHBHOCTD BEIIECTS;

. OCHOBaH Ha aHAIN3€ CIEKTPOB JIOMUHECIICHIMH BEIECTB B nponecce SIMP.

9. OIIP — coexTpockomnus. . .

o TIOSBOJIACT ONPENENATE CTPYKTYPBI MOJIEKYIT ¥ KOHIEHTPALAH BEIIECTB, IMEIOIHUX
HECTIApEHHEIE ICKTPOHEI,

o OCHOBAHA HA B3aHMONEHCTBHH BHENIHUX 3/EKTPOHOB C IIEPEMEHHBIM MaTHATHBIM HOJIEM;
. HCIIONIBE3yeT MAarHUTHEINH PE30HAHC aTOMOB, IIOMEIEHHBIX B IOTOK PEHTT€HOBCKHUX JIyYeii;
o OCHOB2HA Ha SIBJICHHH PE30HAHCA AEP ATOMOB.

10. JIromunecnenmus. . .

o PasHOBHUIHOCTE (hocopecuenuy;

. HCHOJB3YeTCs JUIS aHATIM32 BEILIECTB, CIIOCOGHEIX CBETHTBCS IO/ eHcTRreM YV —
Iyueit;

. HCIIOMIB3YETCsL JUIA ONPEAE/ICHU] HHTCHCHBHOCTH ITOTJIONIEHHAS H3ITy4eHHS
AHAHU3MPYEMBIM BEIIECCTBOM;

o ABJICHUE, TIO3BOJLIIOLIEE ONPE/CIIATS KOHIEHTPALMIO BEIECTB, IOMEITEHHEIX B

BBICOKOYACTOTHOE MarHUTHOE IIOJIE,
11. Ha wem ocnoBans! doTomeTpryeckne MeToBI aHANM32?

o + Ha W30UpaTeTbHOM MOTTIOMEHNH CBETA PacTBOpaMH aHATM3HPYEMBIX COEIMHEHHIA,
o — Ha OTPAKCHHH CBETA PACTBOPAMH aHAM3HPYEMEIX COEIHHEHHUH,

. — Ha CBEYCHUH, BBI3BAHHBIM IIEPEXOJIOM 3JIEKTPOHA B BO3GY KIEHHOE COCTOSIHHE,

e — Ha M3ITyHeHHH ATOMOB, COJIEPXAIUUXCS B aHAM3UPyeMoM 06pasie.

12. Yem otnmuaetcs CEKTPOPOTOMETPHYECKHI METO/] aHAJIH3A OT ¢oToxonopumeTpuaeckoro
MeToma?

o — CIIEKTPO(GOTOMETPHUIECKH I aHAIN3 Ha [IOTTIOMCHUH IIONIUXPOMATHYUCKOTO CBETA,

o *+ CIEKTPO(OTOMETPHYECKHUIT aHANKM3 OCHOBAH Ha HOITIOIEHHH MOHOXPOMATHYECKOr0
CBeTa,

o — HUYEM,

. — B CIEKTpodoTOMETpHYECKOM aHAIU3E 06X0AaTCeS 6e3 HCIOJIb30BaHUSA CBETOGMIIBTpa
HJIM MOHOXpOMATOpa.

13. HTo Takoe cHeKTpHI moriomenus?

. *+ 9T0 rpardeckoe H306paXkeH e OTTOMAEMOl CBETOBO SHEPTHH N0 JIMHAM BOJH,
. — 970 rpaduyeckoe H300pakeHHe pacmpeeneHus U3Ty4aeMOi CBETOBOM SHEPruH Mo
JHHaM BOJIH,

o — 9TO rpaduyeckoe u3o6paxeHue PacmpeNeIcHHs KOHIEHTPAIHK OHPEAEIIEMOro

BEINECTBA M0 JJIMHAM BOJIH,
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J — 370 rpaduIeckoe H306paXkeHHue pacipeelieH s TOIMMHEI CBETONONIOIAIOIIETO
pacTBopa I10 JUIHHAM BOJIH.

14. Temom maccoit 20 kr B Tedenue 3 yacoB Gbina morsomena sneprus 1 Jix. Onpexennte
MOIIHOCTE IIOTJIOIIEHHOH JO3EI H3IyYEHHUS.

4.6:10-6 Br/xr

46 -10-5 Br/kr

80 -10-2 Br/kr

90 -10-3 Bt/ kr

102 -10-2 Br/kr
5. Uto Ha3kIBAaEcTCS ONTHYECKUM IIyTEM?

IIpou3sBeieHre reOMETPHYECKOTO IIYTH Ha MOKA3aTeNb IPEIOMICHHS CPE/IEL.

PasHOCTE MeXIy IeoMETpHYEeCKMM IIyTeM H IPOH3BEJCHHEM €ro Ha I[OKa3arelh
IIPENOMIICHUSL.

® ¢ — @ & & o o

o Paccrosanue, xoTopoe mpoXomuT J1y4 B cpeie.

o OtHomeHre reoMEeTPHIECKOro MYTH H TOKA3aTEs IPEIOMICHUS CPEJIBL.

s CymMa reoMeTpadecKkoro myTH ¥ €ro IPOU3BEAEHHs €r0 Ha I0Ka3aTeNb IPEITOMICHHS.

16 Kaxue 13 nepeqnciIeHHBIX HEAOCTATKOB OTHOCATCSA K ONTHUYECKOH CHCTeMe ria3a?

° JaneHO30pKOCTh

o Cdepuueckas abeppanus, aIbHO30PKOCTE, BIM30PYKOCTS.

. Acturmarusm, oOyCOBICHHBIM HEJOCTATKOM ONTHYECKOM CHCTEMBI, JAJIbHO30DPKOCTD,
ONHU30PYKOCTS.

o Bnu3opykocTs, qucTopcus.

. Ceepuieckas abepparys, 6IH30pyKOCTh, AUCTOPCHA.

17. Kakne U3 nepedurcIeHHBIX TOrPENIHOCTEN OTHOCATCH K ONTHYECKAM CHCTEMaM?

° BiusopyxocTs, acTMrMaTH3M KOCBIX IyYKOB, JUCTOPCHS, XpOMaTHIecKas abeppaiys.

. JaIbHO30PKOCTE, aCTUTMAaTH3M, OOYCTOBIECHHBIH aCHMMETpDHEH ONTHYECKOH CHCTEMEI,
cheprieckas aGeppaiys, aCTHIMaTH3M KOCHIX ITY4KOB, JUCTOPCHS, XpOMaTHUYeCKad abeppariis.
. ActurmatusM, oOYCIOBICHHBI! acHMMETpHEH ONTHYECKOH CHCTEMEI, ciepHueckas
abeppauus, aCTUrMaTH3M KOCHIX ITy4YKOB, AUCTOPCHS, XPOMATHYECKas abeppaius.

° Huctopcus, acTUrMaTH3M KOCHIX ITyUKOB, XpoMaTHIecKas aGeppalus.

o Hucropcus, acTurMaTH3M KOCHIX ITy9KOB, XpOMaTHYecKas abeppalus, JaIbHO30PKOCTE.

18. Kakoe yBenuuenue naeT Jyma, €CllM pacCTOSHHE Haminydmero 3peHus 27 cM. dokycHoe
paccrosiHHuE 3 cM?
JlaHHBIX HEAOCTATOYHO IS pacyera

® 81
. 9
o) 5

. 2.9

19. Onpenenure ¢GoxycHOE pacCTOSHHWE IYIEI, JAIOMIel LICCTHKPATHOE YBENHUYEHHE IpH
PacCTOSHUH HAWIY4IIEro 3peHus 42 cm.

. 0.14 cm

. 232 cM

. 7 cm

o 0.7 cm

E. 1l4cMm

20. B ueM H3MepseTcs ONTUYECKAs CHJIA JIHH3HL?
o Juontpuu

. Hsrotons!

o Joxoymu
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o Kannensr

20.  C xakoit pusmdeckoit XapaKTEPUCTHKOM CBA3AHO Pa3lInqMe B IBeTE?
C IIHHOH BOJIHEI,

C HHTEHCHBHOCTHIO CBETA,

C IOKa3aTelIeM IPEIOMIICHHS CPEbL;

€ 4acToTOMH. +

21. OT 4ero He 3aBHCHT NOKa3aTes NIPENOMIICHHS BellecTBa?
OT CBOMCTBA BeIECTBA;+

OT JUIMHBI BOJIHEL,

OT 9acCTOTEI,

OT YIIIa [IPEIOMIIEHHS;

OT CKOPOCTH CBETA.

23. B xaKuX eQHHANAX H3MEPAETCA SKCIOHITHOHHAS no3a?
A.Pag, K, P.

B. 3B, Bap.

C. Kn/kr, P.

D. Papn, Bap, 3s.

E. Pan, Jl/kr.

24, BeiGepurte ompesie/icHue MOMHOCTH IIOTTIOIMIEHHOM JTO3EL.

A. OTHOIIEHHE IPUPAIIEHAS SKBUBANCHTHOM 10351 (dH) x unTepBany Bpemenn (dt).

B. OtHomenne npupamenys NOrIOmeRHOH 1035 (dD) k uaTepBany Bpemenn (dt).

C. 310 npoussenerue fozst (dD) Ha k0o urment kavectna (k).

D. 310 npouseeeHne NOromMenHo no3el (dD) Ha equHuny mTOmAanM o0JIyyaeMoro BemecTra.
E. Otnomenue suepruu (E) x Macce 00JIy4eHHOrO BelecTBa.

25. BrifepHTe IIpaBHIEHOE ONpeeseHne OTKPBITO# TEPMOAUHAMMYECKOH CHCTEMEL

A. Orxperroit T/IC HaskBaeTcs cHCTeMa, He HMeIoIast 000JI0YKH.

B. Otxperroit TAC HaswBacTcs cucreMa, KOTOpasi OOMeHHBAeTCs C OKpyXaromel cpenoi
BEILIECTBOM.

C. Otkprrroit TZIC HasbBaeTcs CHCTEMa, KOTOpas OOMEHHBAeTCS € OKpyXaromeif cpenoit
SHEpruei.

D. Otkperroit TIIC HaswBaeTcs CHCTEMa, KOTOpas OOMEHHBACTCA C OKpY:Karomei cpeznoit
BEIIECTBOM M SHEPrucii.

26. Kakue repmoauHamMuueckue TapaMeTphI OIUCHIBAIOT TEPMOAMHAMUYECKYIO CHCTEMY?
A. laenenue, Temieparypa, 06beM, Macea.

B. Temmeparypa, rpaguent KOHIICHTpaLlMH, Macca, FpaJueHT JaBlICHH.

C. Temneparypa, rpagueHT KOHICHTpalMH, Macca, IpaiHeHT OaBJICHUS, 06BeM.
D. Macca, rpaguent o6nema, naBneHue.

E. Macca, rpaguent o6nema, TEMIIEPATypa, SHTPOIHS.

27. Kaxue BeIHUHHEI HAa3HIBAIOTCH SKCTEHCHBHEIMA?

A.3HaYeHHe KOTOPBIX 32BHCHT OT KONTUYECTBA BEIECTBA H pasMepa CHCTEMEL
B.3HadeHne KOTOPEIX 3aBUCHT OT BE/IUYMHBI JABICHHS K KOHIICHTPAITHH.
C.3HayeHne KOTOPBIX He 3aBHCHT OT KOJIHYECTRA BEMIECTBA.

D.3navenne KOTOPEIX 3aBHCHT OT TEMIIEPATyPHI.

E.3HaueHue KOTOPBIX He 3aBUCHT OT BENMYMHEI JABICHHAS U KOHI[EHTpAIHH.

28. Kaxue BenHUHHEI HA3BIBAIOTCS HHTEHCHBHEIME?

A.3HaueHne KOTOPHIX 3aBUCHT OT TEMIICPATYPEI ¥ pa3Mepa CUCTEMBL
B.3Ha4eHne KOTOPBIX He 3aBHCUT OT KONMYECTBA BEIIECTBA H pazMepa CHCTEMEL

21



C.3HaueHre KOTOPBIX 3aBUCUT OT Pa3Mepa CHCTEMBL

D.3HaueHHe KOTOPEIX 3aBUCHT OT KOJIMYECTBA BEIIESCTBA.

E.3HaueHHe KOTOPBIX HE 3aBUCHT OT KOJIHYECTBA TEMIIEPATypsl

H pa3Mepa CHCTEMEL

29, Uro Ha3pIBaeTCA 0OPaTHMBIM TEPMOJHHAMUYESCKUM MPOHeccoM?

A Tlponecc, Ipu KOTOPOM CHCTEMA MOXKET BEPHYTHCH B HCXOJJHOE COCTOSHHME.

B.IIporecc, IIpy KOTOPOM JUIS BO3BPAaTa CHCTEMBI B HCXOIHOE COCTOSHHE TPeOYIOTCA 3aTpaThl
SHEPIUN.

C.IIponecc, mpu KOTOPOM IS BO3BpPATa CHCTEMEI B HCXOJHOE COCTOAHHE HE MPOMCXOIUT 3aTpaT
DHEPrHH.

D.IIporiecc, Ipu KOTOPOM CHCTEMa BCET/ia BO3BPAIAeTCs B HCXOIHOE COCTOAHHE.

30. Kaxoit pusngeckuii cmbict koodunuenta nuddysun?

A. Kosdpdunuent muddysun - duznyecKas BeIMYHHA, YHCICHHO PaBHA]d KOJMICCTBY BEIIECTBa,
b OYHAMPYIONIET0 B €AUHUILY BpeMeHH Yepe3 MeMOpany eAMHUYHOH TONIIAHEL

B. Kospduumenr mupdysuu - ¢uspyeckad BeNHYMHA paBHas H3MCHCHHMIO PasHOCTH
KOHIIGHTpAllu¥ BEeIeCTBa B €IUHHILy BPEMCHH.

C. Koaddurnuent nuddysun - pusauecKas BeaMUHHA YUCICHHO paBHAasA KOMMIECTBY BEINCCTBRA,
mudyHIEPYIOIET0 B CAHHHIy BPEMEHM 4epe3 eJUHUIlYy IUIOINany NpH TPajiHCHTe
KOHIIEHTPALK PABHOM €IMHHILE.

D. Kosddunuent muddysun GespasMepHas BEIMYMHA, KOTOpas yYHTHIBACT CBOHCTBA camoi
MeMOpaHs! 1 AuGGYHINPYIOETO BEIIECTBA.

E. Kos¢ppuuuent muddysmn - Qusudeckas BeluydHa paBHasid HIMCHCHHIO PasHOCTH
KOHI[CHTPAIIUK BEILECTBA B €AUHUIYY BPEMEHH Yepe3 €AUHHUILY IUIOLIANH.

31. BeiGepuTe mapaMeTpsl, KOTopsle BXoaaT dopmyiry Ilyaseis.

A. T'paiieHT CKOpPOCTH, [IMHA COCY/Ia, KO3 GUIMEHT BI3KOCTH.

B. Paguyc cocy/a, JyiMHa cocya, pasHOCTb JaBleHui, K09 GUIMEHT BA3KOCTH.

C. Paguyc cocyla, AiMHA COCyAa, IUIONIAAb B3aMMOJICHCTBYIONMX CIIOEB, KOIpOHIMEHT
BA3KOCTH.

D. Jlnuna cocy/a, IIomaIb B3auMOAEHCTRYIONAX CIOEB, KO3G(HIMEHT BI3KOCTH.

E. Pa3sHOCTB JaBlIeHHI, INIOTHOCTH KPOBH, JUIMHA COCYHa, KO3PPHUIMEHT BA3KOCTH.

32. Beifepute mapaMerpsl, 0T KOTOPBIX 3aBHCHT XapakTep TEUCHHs JKHUAKOCTH II0 COCYIaM.

A. TINOTHOCTD >XHAKOCTH, AHHAMHYECKAsA BA3KOCTh, CKOPOCTh TEYCHHA KHIKOCTH, DajHycC
cocyna.

B. [InoTHOCTH KHAKOCTH, JJIHHA COCYZa, CKOPOCTE TEUECHHS XKHIKOCTH, pagnyc COCyAa.

C. I'pajaueHT JaBIeHNS, JUITHA COCY/A, CKOPOCTh T€YECHHUS KUAKOCTH, paiuyc cocyaa.

D. T'uapaBivYeckoe CONpPOTHBIEHHE, JUIMHA COCYJa, CKOPOCTH TEUCHHSA XHUIKOCTH, Pajuyc
cocyza.

E. [I10THOCTB JKUAKOCTH, JJIHHA COCY/Ia, pa3HOCTH JABICHHH, PafiHyC COCyaa.

33. Urto ompexenseTcs qucioM PelfHombAca IPH JBIKECHHH BA3KOH XHIKOCTH 10 TPyOe?

A. CKopOCTB TeYCHHMS KUIKOCTH.

B. Xapaxtep TeueHUs KHAKOCTH.

C. BenuurHa OTHOIMICHNS KHHEMATHYECKOH BA3KOCTH K JTUHAMUYECKOH.

D. I'uapasiaryecKoe CONPOTHBICHHE TPYOHL.

E. O6beM npoTekaromei sKuaKoCTH.

34, TloueMy KpoBb ABJIAETCS HEHBIOTOHOBCKOM JHIKOCTBIO?

A. D10 06YCIIOBIICHO HANMYHEM B Helf GOPMEHHBIX 3JICMEHTOB.

B. D10 06ycnoBneHo TeM, 4TO I KpOBH 4YHCIO PeifHonmbAca HOPHBEHMAeT KPHUTHYECKOC
3HAYEHHE.

C. O10 06ycnoBneHo GonbmuM Ko3hGHIMEHTOM BA3KOCTH KPOBH.

D. 310 06YCI0BIEHO MaTeHEKUM K0a¢HIMEeHTOM BA3KOCTH KPOBH.

Ilepedenb BONPOCOB K HK3aMEHY:
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DopMHpyemMble KOMNETeHIHM:

OIK-2 Cnoco6HOCTh HCIOTB30BaTH SKOJIOTHYECKYIO I'PaMOTHOCTh M 0a30BbIe 3HAHUS B
obnacTi Gu3MKH, XUMUH, HAYK 0 3eMIe I GHOTOTHT B JKU3HCHHEBIX CHTYaIlHAX; IPOTHO3MPOBATE
TIOCNEACTBHS CBOCH NpOdecCHOHANBHON NeSTeNbHOCTH, HecTH OTBETCTBEHHOCTh 32 CBOH
pemeHus

OIIK-2.1. mpuMensteT mpUHUAIE! CTPYKTYPHO-)YHKIMOHAIBHOH OpraHu3al|H; s
H3y4eHHs GHONOTHYECKHX 06HEKTOB M OLEHKH COCTOSHHIS HBBIX CHCTEM

1. Kunemarnka matepuansuoit Touxy. YpaBHeHHE NBIKEHNS.

2, Hunamuka MaTepransHOM TouKy. 3aKOHED Hrrortona.

3. JuHaMuKa mocTynarensHoro u BpaliaTeIbHOTrO ABHKEHUS TBEPOTO Tela.

4, 3aKOHBI COXpaHEHHS B MEXaHMUKe.

5. Ocobernoctu cTpoenus TBepaEx T, X MEXaHMIecKue CBoicTRa. 3akon I'yka.

6. Ilonstue waeamsHoOl HeckKuMaeMoi KHJIKOCTH. YpaBHEHHE Hepa3phIBHOCTH CTpYH H
ypaBHeHHe bepHY M.

7. Cmaunsanwe. Kpaepoif yron. Hcxpusnenne cBoGoauoit mopepxuoCTH KHIKOCTH IIPH
CMaYUBAHHH.

8. IMonsTue Baskoit xumkocT. I HApOJUHAMUKA BA3KOH sxuakocTH. 3akon HeroTomHa.

9. KoaddumuenT sasxoctn, MeTomst ero OIIPE/ICIICHHS.

10.  3akon l'arena-ITyaseiins, ero MPHIIOKECHHUS.

OIIK-2.2. ucnons3yer busHONOrMYECKHE, LHUTOJIOTHYECKHE, OHOXHMHUYECKHE,
6ruodusmyeckne MeTonbI aHATH3A IS MOHHTOPHHTA U KOPPEKITHH CPeBl OOUTAHUS KHUBEIX
00BEKTOB

1. 3Byx xak dusmueckoe ABJICHHE, XapaKTEPHCTHKA 3ByKa.

12. Tlonsarne npeamsHOro rasa. ['a30BbIe 3aKOHET ypaeHeHHe MenieneeBa-Kianeiipona.
13. OcHoBHoOe ypaBHeHne MOJIEKYIAPHO-KHHETHIECKOH TEOPHH.

14.  Tepmomunammueckue HapaMeTps! U ponecchl. [1epBbIii 3akoH TepMoaHHAMEKH.
15.  Bropoii 3axon TCPMOAMHAMHKH, (OPMYIHPOBKA U 3aIHCh.

16.  Iuxmmueckue nponeccrr. Liuxn Kapno.

17. Ilonstue 06 suTpomuM u TEPMOANHAMMIECKOH BEPOSTHOCTH.

18.  PeabHEIe rash: ypaBHEHHE COCTOAHM.

19. HononHuTensHoe napjeHne IIOJT HCKPHBJIEHHOM ¢BOGOAHOIT IIOBEPXHOCTEIO KHAKOCTH.
®opmyina Jlanaca.

20.  TIpoeommMocTs MeTaitoB. 3axon Oma.

OIIK-6. Crioco6en ncmons308ars B IPOYECCHOHATLHOM NEATENBHOCTH OCHOBHEIE 3AKOHE]
(usuxy, XUMuu, Hayk 0 3emite u OnoNoruy, MPUMEHATH METOMEI MATEMATHYECKOTO AHATH3A i
MOJZCIHPOBAHHS, TEOPETAYECKHX H IKCIIEPHMEHTATBHBIX HCCIEZI0BaHuH, IPHOOPETaTh HOBHIE
MATCMaTHTIECKUE ¥ ECTECTBCHHOHAY IHBIE 3HAHHUS, HCTIONIB3YS COBpeMeHHEBIE 06pa3oBaTeNbLHEIE U
HH(OPMAIOHHEIE TEXHOIOTHH:

OIIK-6.1. Mcons3yeT B npodeccHoHaIbHOMN AEATENIbHOCTH OCHOBHBIE 3aKOHEI (DH3HKH,
XHUMHH, HayK 0 3eMJie B OHOJIOTHH

21.  Ilpumenenue SNICKTPHYECKOr0 TOKA B JIEYeOHBIX IIEIIAX.

22, MaruutHoe none. XapaKTepHCTHKH MarHATHOTO TIOJIA.

23.  3axon Ammepa. BexTop MarnuTHOM MHAYKIHY. Envnnns: n3mepenus. Maruutroe mose
B BEIIECTBE U B BaKyyMe.

24.  BimsHHe NOCTOSHHOIO MATHUTHOLO IOJIS Ha JHBEIE OpTaHH3MEL,

25.  Cuna Jlopenna.
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26. SIBneHHE ONCKTPOMAarHMTHOM HWHAyKIHH. OCHOBHOH 3aKOH  9JIEKTPOMarHUTHOH
uanykouy. [Tpasuno Jlenna. OnpeneneHne eqUMHAL] U3MEPEHUS MarHATHOTO IOTOKa.

27.  Uto Takoe 3JIEKTpPOMAarHMTHAs BoJHA? YpaBHEHHE INIOCKOH 2JIEKTPOMATHUTHOH BOJHBL
Kak mpomcxomar xoneGamms Bekropos E u B B anextpomarnutHOH BonHe? KakoBo
COOTHOLIEHAE Mexay HUMH? CKOPOCTB JIEKTPOMAarHUTHOM BOJIHEL B BEHIECTRE.

28.  Hucnepcus cBera. Hopmanbias v aHoMalIbHasA AUCICPCHUA.

29.  IlornouieHHe 5IEKTPOMATHHTHOTO M3Iyd4eHHd BelmecTBoM. 3akoH Byrepa-JlamGepra
Bopa.

30. SIBneHme mHTepdepeHUUH. Y CIOBUS BOSHUKHOBCHHA HHTEPGEPEHIMOHHON KapTHHEL.

31.  Jimdpaxuus ceeToBEX BoiH. IIpuanun Iofirenca-Pperens. Yro Takoe ny4? Uro rakoe
BOJIHOBO¥ ¢poHT?

32. JIndpakiuoHHas pelmeTka, ee YCTpPOMCTBO M IapaMeTpel. MexaHW3M BO3HUKHOBEHH
IIABHEIX ¥ HOOOYHEIX MaKCUMyMOB I MHHHMYMOB.

33. TemnoBoe W3TyYeHHE. XAPAKTEPHUCTHKA JUIA €ro ONMCAHHA. 3aKOHBI TEIIOBOTO
H3ITy9CHHUS.

OITK-6.2. IIpumeHseT METOIBI MAaTEMAaTAIECKOI0 aHAJIM3a U MOAEIHPOBaHA,
TEOPETHIECKUX U SKCIIEPIMEHTATBHBIX HCCIEN0BAHHM

34, UndpaxpacHoe H3TydeHHE, ero noriomenue. Yem o6ycroBIeH €ro TepaneBTHYCCKHI
sdexr? Uro Takoe Tepmorpadua?

35.  Vaerpaduonerosoe m3iyueHue. Ha3oBuTe 30HEI Y/IBTPAQHOIETOBOrO H3JIyYCHUS B
3aBHCHMOCTH OT HX OHOJOTHYECKOro ACHCTBHI.

36.  UYro Takoe dotoaddext? 3axonsl poroaddexra Cronerosa. Vpasuenne Gorosddexra,
HONy4YeHHOE DWHIITETHOM

OTIIK-6.3. cocoOeH mprobperaTs HOBbIE MATEMATHIECKUE H €CTECTBCHHOHAYIHBIC
3HaHHS, UCIOJIL3Ys COBPEMEHHEIE 00pa3oBaTeNbHbIE H HH(OPMAIMOHHbIE TEXHOJIOTHH

37. PenrrenoBckoe wusnyuenne (ompeneneHue). Crmoco® IMOMyYeHHS PEHTTEHOBCKOTO
U3ITy4ECHHA.

38.  KsanToBbIe mocTynatsl bopa.

39.  Snepuas monens cTpoeHns atoMa. CocraB sapa aToMa.

40.  PamuoaKTHBHOCTH. BHABI paHOaKTHBHEIX H3IyJeHHH. 3aKOH paJMOaKTHBHOTO paciaja.

®opMHpYy€eMBbIe KOMIIETCHIMHU:

IIK-1 CriocoGHOCTb KCILTyaTHPOBATh COBPEMEHHYIO aliapaTypy u 060pyaoBaHue it
BEINIOJIHEHHS HAyJHO-HCCIIE0BATENBCKHX MIOJIEBEIX 1 1aGOPaTOPHEIX GHONIOTAYECKUX PaboT».

TIK-1.1 IIpuMenseT B cBoeit eSTeNBHOCTH aHAIITHYECKOE TabopaTopHOe 0G0pyAOBaHHE;
CpeNCTBA BEIYKMCIIHTENBHON TEXHUKH, KOMMYHUKAIIMA U CBS3H;

1. B uem 3axmouaeTcs IEpBEI 3aK0H rornomenns (3akox byrepa-JlamGepra)?
2. CdopmynupoBarh 3aKOH IOTJOIIEHUs (3akoH bepa).

3. 3ammcars # 00BACHUTE 0606IeHHE 3aKk0oH Byrepa-Jlam6epra-bepa.

4, OT dYero 3aBUCHT M Kakoi (QU3MYeCKHii CMBICI HMEET HATypalbHBIH IIOKa3aTeNh
MIOTJIOIIEHNA 0.7

OT KaKkux BEIMYHH 3aBHCHT MOHOXPOMATHYECKHX ITOKa3aTelb OCIabIeHus?
Yro HA3HIBACTCS, ONTHYECKOH INTOTHOCTEIO pacTBopa?

Kak BHIOpaTh CBETOGMILTD s IPOBECHHS HEOOXOIMMOTrO aHA/H3a?

Kak BEIGpaTh pa3Mep KIOBETHI JUIs IPOBeJIeHIsA HeoOX0MMOro aHanm3a?
Kaxk onpenenuTs KOHIIEHTPALNY BeIlecTBa B pacTBope?

0. Yro nexuT B OCHOBE pehpakTOMETPHIECKOr0 METO/1A

=00 N oW

24



11. Yro onpenensior ua pedpaxromMerpe

12. Honspmsanms ceeta

13. Tlpumenenne HOIAPH3aTOPOB B TEXHUKe

14. Oco6ennocts KPHCTANJIOB TypManuHa s IIOJIAPH3allUH CBeTa
15. 3axow oTpaxkenns CBeTa

16. Maremarnueckas bopmyna 3axona IPEIOMIIEHHS

19. Srnenwe mommoro BHYTPEHHETO OTpaXKCHUS

20. Ilpepensummi YTOJI IOJTHOrO BHYTPEHHEr O OTpa’keHMs

21. Y3 uero cocrour ONTHYECKasi CHCTeMa pedpaxTomerpa

22. Tlpusnum nedicTeus pedpaxTomerpa

23. Yro TaKoe BoNOKOHHAs OIITHKa?

24. ucnepcus ceera

25. Binusnpe AHCIICPCHY CBETa HA BE/IMYHHY HPEACIBHOrO yIyla npenomieHms
26. Ilpunmun neticreus pedpakTomerpa A66e

28. Kak dopmupyercs u300paxkeHue B (oxanbHOM mmOCKOCTH 3pPUTENbHOA TpyORI mpm
OCBEIUECHHH GeNIbIM CReTOM?

29. Ilouemy B pedpaxToMeTpe Henp3s BecTH H3MEPCHUS NIpefeNEHOro yrina Ges 3pHTENLHOM
Tpy6rI? Kakosa ee pos?

30. Onruueckas mmna OyTH

31. OBparHas cBs3s, xak oma OCymecTBitercs B nasepax. Ponp ONITHIECKOrO0 PE30HATOpa B

KaXTIOro U3 HHX.
33. Ilepeunciure YCTBIPE KI1acca J1a3epHOH OMacHOCTH,

34. Kakue CONyTCTBYIOMHAE (haKTOPEI JIa3C€pHOTrO H3JTydeHus BEI 3HacTe?

35. Jludppaxunonnas PCHICTKa, ee ycrpoiictBo NapaMeTpel. MeXxaHu3M BO3HHKHOBeHmS
TJIABHBIX ¥ TOGOYHEIX MaKCHMYMOB H MHHHMYMOB.

36. Temnogoe H3JIy4enye. XapakTepHCTHKHE JUIS ero ONMCaHHUA. 3aKOHEI TETJIOROTO H3IIy4YCHHS.
37. Hudpaxpacnoe H3yICHHE, ero mornomenne. Yenm o0ycnoBnen ero TepaneBTHIECKHi
s dexr? Yto takoe TepMorpadus?

38. Vusrpaduoneroroe H3nyuenne. Hazosure 30K ynbTpadnoneToBoro H3IIyYeHHs B
3aBHCHMOCTH OT HX GHOOTHYIecKoro JeHCcTBHS.

39. Yro monumaror 1o aucnepcueii crera?

00paslos; paGorars Ha aHATTUTHIECKOM  J1aGOpaTopHOM 000pyNOBaHAM; HcTOMB30BaTH
4BTOMAaTH3HPOBAHHBIE CHCTEME] KOHTPOJI 3KOJIOTHIECKOTO COCTOSHUS TEPPUTOPHIA.

40. Yro Taxoe CIEKTP M3TydeHHs?

41. Kaxoii cnexTp HassipaeTcs HENPEPBIBHBIM HJTH CINTONIHEIM?

42. Wsnyyenne xaxux Ten AACT HONOCATHIE CIIEKTPEI

43. Kaxue Tea IPH U3ITyYCHUH NalOT MMHeHYaTEi CIEKTP, 4T0 OH M3 ceOs mpencTasiger?

44. U3 xakux cocTaBHELX HacTel COCTOMT crekTpockorn i KaKOBO HX HasHadeHHe?

45. Yro Taxoe CIEKTP MOrOIEeHIS?

46. Kak TIpOrpajiypoBaTh CHEKTPOCKOM?

47. 3akoHOMepHOCTH B aTOMHBIX CIIeKTpax. QopMyita Banemepa

48. Yro Takoe dboTosdpdext? 3akomr: dotoaddexra Cronerosa. YpaBHeHne dorosddexra,
I0Iy4eHHOe DHHmTEHHOM
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49. PentreHoBckoe m3mydeHme (ompezenenue). Croco6 mONydeHHs — PEHTTEHOBCKOTO
H3JIyYCHHUS.

50. PamHoakTHBHOCTH. BH/IBI paiOaKTHBHBIX M3Ty4eHHH.

51. JlosuMmeTpus

52. 3akoH paAMOaKTHBHOTO pacmaja.

53. Omnsitsl Pezepdopaa o paccesHuio a _ yactum.

54. Tlocrynatel bopa

55. CrhexTpsl HCITyCKaHMs, HX BUJIBL.

56. ExuHUIEI aKTUBHOCTH PaIHOHYKIHIOB

57. Ctpoenue aromMa

58. WCIIOJH30BAHME pasiMYHbIX BUIOB HM3Iy4CHHH B MEAULIMHE, TEXHMKE H CCIBCKOM
XO034HCTBE.

59. OCHOBBI MUKPOJIO3MMETPHH HOHHM3UPYIOIMX U3y 4CHHHA.

60. CtpoeHue aTOMHOIO sipa

METOJNYECKUAE MATEPHAJIBI, OTIPEAEJITIONNME IMPOLIEAYPBI
OLIEHMBAHWSI 3SHAHUI, YMEHHW 1 HABBIKOB
1 OIIBITA JEATEJILHOCTH, XAPAKTEPH3YIOIINX 3TAIIBI
®OPMIPOBAHNSI KOMIIETEHITHI

Kpurepuu olilcHUBaHU 3HAHMI 00VUAIONINXCA IPH IIPOBEIEHHH KOJJIOKBHYMA.

o OTMeTKAa «OTJIHYHO» - OOYUArOmMHCA YETKO BBIPAKAET CBOIO TOUKY 3pEHHA IO
paccMaTpUBAEMBIM BOIIPOCAM, IIPUBOMA COOTBETCTBYIOIIHE NPHMEPEL.

o OTMeTKa «X0pomIo» - o0yJaromuiics JOMycKaeT OTACTBHEIE IOTPEITHOCTH B OTBETC

o OTMeTKA «yIOBJIETBOPHTEILHOY - 00ydatomulics 0OHapyXuBaeT NpoOelIs! B 3HAHUAX
OCHOBHOT'0 Y4eGHOr0 1 HOPMATUBHOIO MarepHaa.

. OTMeTKA «HEYIOBJIETBOPHTENLHO» - 00ydaromuiics oOGHapYyXXHBACT CYIIECTBEHHBIC

npo6em>x B 3HAHHUAX OCHOBHBEIX [IIOJNIOXKCHMIl JUCIHIUIMHBIL, HECYMEHHE C IIOMOINBIO
npenogasaTesid HOIy4NThb IIpaBHNIBHOEC PEIICHHC KOHKpCTHOPI npakmqecxon 3aJgavid.

Kl YMUTCPHH OLICHUBAHU] 3HAHWH OGE‘!aIOQ;I/IXC}I P NPOBEICHUH TECTHDOBAHNA.

Pe3ynsTaT TECTHPOBAHHUSA OLEHHBACTCA IO NPOICHTHOH INKAaNe OLCHKH. Kaxnomy
06y aIOIEMYCS IIPEUIATaeTCs KOMINIEKT TECTOBBIX 3aJaHui U3 25 BONPOCOB!

o OTMeTKA «OTIHYHO» — 25-22 IpaBUIBHEIX OTBETOB.

o OTMeTKa «x0pomoy» — 21-18 mpaBHIBHEIX OTBETOB.

o OTMeTKA «YAOBJETBOPHTEIBHO» — 17-13 npaBUIBHBIX OTBETOB.
[

OtMeTKa «HEYJAOBJIETBOPUTECIBHO) — MeHee 13 IIpaBAJIBHBIX OTBETOB

KQI/ITCEI/IH 3HAHUH IpU IPOBCICHUH 329€TaA.

® OneHka «3a49TeH0» NOJDKHA COOTBETCTBOBATE mapaMeTpam mo0oif 13 MOJOKUTENEHBIX
OIICHOK (((OTJIPI‘{HO)), «Xoporao», ((YIIOBJICTBOPI/ITCJIBHO»).
® Onenka «HE 329TCHO» JOJDKHA COOTBETCTBOBAThL mapamMeTpam OICHKH

«HCYAOBJICTBOPHTCIIBHON.
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JIOIEHE! HETOMHOCTH, 3aTPYHEHHA IIPH AHATATHIECKHX OIepaiuix, MepeHoce 3HAHMI U
YMEHHH Ha HOBBIE, HECTAHAPTHEIE CHUTYaIVH.

. Ormerxa «xopomo» — BemonHeH:! Bce BUIEI y4eGHOM paGoTs, [IPEXyCMOTpPEHHEIE
y4eOHbM mnaHoM. OGy4arommitcs ACMOHCTPUDYET COOTBETCTBHE 3HaHWH, YMEHHi, HABEIKOB
TIPHBEICHHBIM B TabMUIax mMoKasaTelsm, ONEPHPYET NMPHOOPETEHHBIMH 3HAHHAMH, YMEHHAMH,
HABBIKAMH, NPUMEHSCT HX B CTAHAAPTHBIX curyanusx. Ilpm atom MoryTr 6wrrs JOIIYIIEHB]
HESHAYMTCIBHEIC OLIMOKH, HETOYHOCTH, 3aTPYNHCHHUS IIPH AHATHTHYCCKHX oIeparusx,
TICPEHOCE 3HAHUM M YMEHHIT Ha HOBEIE, HECTaHJAPTHBIE CHTYAITHH.

J OrmeTka «ynoBmeTBopHTENLHOY — He BBIIOJIHCH OAMH WU Gojee BHEOB yueGHOl
PaboTEL, NMpexycMOTpeHHEIX y4eOHEM mnaHoM. O6yuarommiics JEMOHCTPHPYET HEIOIHOE

HAOIYCKAIOTCA 3HAYUTENbHbIE OMMOKY, IPOSBIIETCS MaCcTHIHOE OTCYTCTBHME 3HAHMI, yMeHuit,
HABLIKOB IIO ANy MOKasaTelnell, o6y Jarouiica HCIEITEBACT SHaUTENIBHEIE 3aTPyAHEHUS IIPH
ONEPAPOBAHMM 3HAHUSMH U YMEHHAMH IIPH HX HEPEHOCE Ha HOBEIE CUTYaIHH, —

o OrmeTka (HEYMOBJICTBOPHTENILHO» — HEe BLIIONHEHH BHbI y4ebHOl paGoTsl,
[IPEAYCMOTPEHHBIE YYEeOHBIM IIAHOM. ACMOHCTPHPYET HENOJHOE COOTBETCTBHE 3HAHHH,

Kputepun 3nanmit npu MPOBEACHNH 3K3aMeHa:

o OTmeTKa «OTAHYHO» — BEIIONHEHE BCE BHIBI y4e6HOH paGoThl, IPexyCMOTPEHHEIE
Y4eOHbIM mIaHOM. OGyuarommmitcs AEMOHCTPUPYET COOTBETCTBUE 3HAHHIA, YMEHHH, HaBEIKOB
IIPHBENICHHEIM B TalJHIaX MOKa3aTe/IM, ONCPHPYET NPHOOPETEHHEIME 3HAHUAMH, YMEHHAMH,
HABBIKAMH, NPUMEHSCT X B44 CHTYalUsX MOBHILEHHOHN CnoxHOCTH. Ilpu 3TOM MOryT GHITH
AOUYMICHEl HETOMHOCTH, 3aTPYAHEHHS NPH AHATHTHIECKHX OIICpauHaX, NEpeHOCe 3HAHM H
YMEHHH Ha HOBBIE, HECTAHIAPTHLIE CHTyaIlHH. —

o Ormerka «xopomo» — BEmonHensr pce BHIBI y4e6HOM paGotsl, NIPENYyCMOTpPEHHEBIE
y9eOHbM mTaroM. O6yyarontmiics ACMOHCTPUPYET COOTBETCTBHE 3HAHMIA, YMEHHH, HaBBIKOB
TIPMBCNICHHEIM B TabluNax mokasarelsm, ONEPUPYET NPHOGPETEHHBIMA 3HAHMAMH, YMEHHUAMHY,
HABRIKAMH, NPHMEHSET MX B CTaHNApPTHBIX curyamusX. Ilpu stom moryr Geirs JIOMYIIEHBI
HC3HAYUTCNLHEIE OIHOKH, HETOYHOCTH, 3aTPYAHEHUSA IIPU AHATHTHYECKHX oIneparusx,
IIEpeHOCE 3HAHAM M yMEHHIT Ha HOBBbIe, HECTaHJAPTHEIE CUTYALHH.

° OtMerka «ypoBaeTBopuTeBHO» — He BHIIOJNHEH OAMH WM 6onee BHIOB ydeGHoit
paboThl, mpesycMOTpeHHBIX Y4eOHBIM mmaHoM. O6yuarommiics AECMOHCTPUPYET HEIOJHOE
COOTBCTCTBHE 3HAHWH, yMEHHi, HABEIKOB NIPUBCACHHBIM B TabNMIax mOKa3aTelsM,
AOIyCKAIOTCH 3HAYMTENbHEIE ONMIHOKH, TIPOABIIACTCA YACTHIHOE OTCYTCTBHE 3HAHMIA, YMEHMI,
HABBIKOB IO PAAy NMOKasaTeNel, 06yqaromuiicss HCIBITEBACT SHa“ATEILHEIE 3aTPYNHEHHS TIPH
OIICPHPOBAHNY 3HAHUSMH W YMCHHAMHE TIPH HX [IEPEHOCE Ha HOBHIE CHTYAIHH. —

o Ot1Mmerka «HCYNOBJICTBOPUTENLHO» — HE BEIIONHEHE BHIBI yuebHOM paboTs,
IPEAYyCMOTPEHHBIE YYeOHEIM IIIAHOM, JACMOHCTPHPYET HENONHOE COOTBETCTBHE 3HaHMii,

Y]
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AnHoTanus paGogeii NPOrPaMMBbl JUCHHUILTHHL]
B.1.5.08 «®u3nka»

YpoBenr Bricmmero o0pasosanus BAKAJIABPUAT
HanpagJienue nogrorosxu 06.03.01 Bronorus
IIpopmas enernxa skMBOTHEIX
D@opma obyuenus ounas

Ieas ocBoenust pueuMmmHL: DopmupoBaHne NIPSACTABIICHUM, TIOHATHH, 3HaHWH o
dyHnamMeHTaNBHEIX 3aKoHax KIaCCH4ECKOH M COBPEMEHHON (HM3MKE ¥ HABEIKOR TIPUMEHEeHHS B
NPOEeCCHOHANBHOI NeSTeNbHOCTH ¢bu3Hyeckux MeTomon H3MEPEHHH U UCCIIeJOBaHHIA.

Mecro aucumnnunn: B yuebHOM muane; aucrmmmna 51.5.08 «DU3KKa» OTHOCHTCA K 6a30BOii
HacTu y4eGHOro IiaHa, ocBamBaercs B 1 g 2 cemectpe. TpeGosamms k Pe3yJIbTaTaM OCBOCHHS
AUCLHIUIMHEL B PE3Y/IBTATE OCBOCHHS AVUCLHIUIMHEL dopmupyroTCs Cienyromue komnerenuuy: OIK-2,
OIIK-6, TIK-1.

A) Obmenpodeccronanbure KOMIICTeH {HH

OIIK-2 CnocoGen TIPUMEHATE  NIPHHUMIBL  CTPYKTYPHO-()YHKLIMOHAIBHON OpraHM3anum,
HCIO/B30BaTh (PU3HONIOrHYECKHE, LHTONOrHIeckue, GHoxummeckue, Grodusnueckue METOMBI aHaNu3a
AL OLICHKH 1 KOPPEKLIMH COCTOSHHUSA SKUBBIX OGBEKTOB 1 MOHUTOPHHTA CPelIbl HX OGHUTAHHSL;

OIK-2.1 Tumenser TIPYHIMIBL  CTPYKTYPHO-()YHKLUHOHANILHOIN OpPraHU3al|M [UI1 H3y4YeHHsS
Ouonoriyeckux 06EeKkTOR 1 OLICHKH COCTOSHHUA JKHBBIX CHCTEM

OIIK-2.2 Henonsayer buznonorugeckue, LHTONOTHYECKHE, GHOXHMUYECKHE, ‘O6uodpusnueckue
METO/bI aHAIN3A A7 MOHMTOPHHTA K KOPPEKLHH Cpefibl OOMTAHHS JKHBBIX OOLEKTOB

OIIK-6 CriocobeH HCnone30Bath B NPOGECCHOHATIBHOMN AEATEILHOCTH OCHOBHBIC 32KOHBI ()H3HKH,
XUMUH, Hayk O 3emyie U GHomorum, [IPAMEHATH METOABI MaTEMATHYECKOTO aHAM3A M MOZEIMPOBaHHs,
TCOPCTHYCCKMX H 3KCHEPHUMEHTANBHBIX MCCICNOBaHHH, NpHOGpPeTaTh HOBblE MaTeMaTHUECKHe u
CCTECTBEHHOHAYYHBIE 3HAHMA, HCTIOIE3ysS  COBPEMEHHbIE O6Gpa3oBaTe/bHbIE K HH(OpMaLHOHHEIE
TEXHOIOTHH;

OIIK-6.1 Hcniome3yer B NPOQECCHOHABHOMN AEATENHHOCTH OCHOBHEIE 3aKOHBI (DH3HKH, XHMHH,
Hayk o 3emiie ¥ 6uonoruu

OIIK-6.2 TTpumenser METOIbl MaTeMAaTHYECKOr0 aHAMU3a W MOJETHPOBAHHSA, TEOPETHYECKHUX H
IKCTICPHMEHTANBHBIX HCCNe0BAHMI

OIIK-6.3 Cnoco6en NpHOGPeTaTh HOBEIE MAaTeMATHUECKHE U CCTECTBCHHOHAYYHEIE 3HAHMS,
HCTIONB3Y S COBPEMEHHbIE 0Gpa3oBaTeNbHEIE 1 HHOPMAaLMOHHEIE TeXHONOrHY

B) Ilpogeccnonannupie KOMIIETEeHRI{HH

IIK-1 cmoco6HOCThIO IKCILTYaTHPOBaTh COBPEMEHHYIO annapatypy u obopynoeanue misa
BEIMOJTHCHHA HAYYHO-HCCIEAOBATENLCKIX HONCBIX U N1a60paTOPHBIX GHONOrHYeCKHX pabor

IIK-1.1 TIlpumenser B cBoeii ACATENBHOCTH aHAMTHYECKOE naboparoproe o6opymoBanue;
CPEICTBA BEIMHMCITUTEIEHON TEXHHKH, KOMMYHHKALIHH U CBA3H

IIK-1.2 TIposogur na6opatopHble HICCNIENOBAHNS, 3aMEPBl, AHANM3BI OTOGPAHHEIX TIPAPOIHBIX
o6pasnoB;  pa6otarh  Ha AHANUTUYECKOM  JlaGopaTopHoM 00OpYZIOBaHMM;  HCIIONB30BATH
ABTOMATH3HPOBAHHEIE CHCTEMBI KOHTPOS KOOI HIECKOro COCTOSHUA TEPPHTOPHIA.

Kparkoe conepxanme Aacoumgael: KuHeMaTuka MarepuanbHoit Touku (MT). JInramuxa
MaTepraibHoOi Touku (MT). Bpamarenshoe ABIKCHHE TBepAoro Tena. I'mppomunamuka. KomeGamus
BOJIHEL.  MoseKy ApHO-KHHETHYeCKas Teopus (MKT) wugeameHoro rasa. Seneme nepeHoca.
Tepmonnnamuxa, ANeKTpocTaTHCTHK . IpoBoaunku 8 COIL. HAuanexrpuxu B COIT, OneKTpoeMKoCTS.
Hocrosanusiit  Tok. IlocTosHHOE MarautHoe none (IIMII). MaruurHoe mone B BELIECTRE.
OJNeKTPOMarHHTHas MHAYKUHA (OMU). Teomerpuueckas omruka, doromerpus. Bommoeas omTHka.
Hudpaxuus cpera. [Tonspusaums ceera. Temnopoe mnyyenue. Porospdext u GoToHsL Teopus aroma
Bopa. Snementer kBanToBoif Mexanuk, Du3nKa aTOMHOTrO Af1pa.

OG6masn TpyxoemMKocTh gHCHHIIHHEEL 3a49€THBIX equHuL, 180 gacos.
HToroebIii KOHTPOME O AUCHHNTHEE: 3a4eT-1ceMecTp, sx3amen-2 ceMecTp.






