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1. IEJHX A 3AJAYU JTUCHHATTTHHBI

OcHoBHasg Weab TUCHUIUIMHB - GOopMHpOBaHUe TpeJACTABIEHUN, MOHATHH, 3HAHUH O
(byHIaMEHTaIBHBIX 3aKOHAX KJIACCHYECKOH M COBpPEeMEHHOH (pH3UKe, MPUMEHEHHE 3TUX 3aKOHOB
B OMHCAaHWH MPOLIECCOB, MPOUCXOSAHIMX B OMOJOTHYECKHX 0OBEeKTaX, MPHOOPETEHUE HABBIKOB
IpUMEHEHHS B IPOQeCCHOHATIBHOM AeSITETHOCTH (PU3HYECKHX METOIOB U3MEPEHHH U HccIe0-
BaHMI.

JIns AOCTHIKEHHS MOCTABNICHHOM IIe)IM HCOOX0UMO PEIIUTh CICAYIONINE 3aaUH:

= 06H1€O6pa30BaTeJ'IBHaH 3a4a4a 3aK/IF0YacTCa B M3YUCHHE 3aKOHOB MCXaHHKH, TEPMO-

OUHAMHKH, 3JIEKTPOMArHeTH3Ma, ONTHKA U SACPHOH (U3HKU MPUMEHUTENBEHO K OHOTOTHYECKUM
00BEeKTaM;

--- IPUKJIaIHAA 3372494 3aKII0YaeTCA B OBJIAICHHH METOJaMH 1ab0paTOPHBIX HCCIICAOBa-
HU;

--- cIenuabHas 3a7ada COCTOHMT B BRIPaOOTKE YMEHHH 110 IPUMEHEHHUIO 3aKOHOB (PH3HKH
K OMOJIOTHUYECKUM 00BEKTAM.

2. ITEPEYEHD IIVIAHUPYEMbBIX PE3YJIBTATOB OBYUEHUS 11O JUCIIH-
IVNIMHE (MOAYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIb-
TATAMH OCBOEHHS OEPA3OBATEJBHOM ITPOI'PAMMBI
B pesyinbrare ocBOSHMS MMCHUIUIMHBL OOYyYalOIIMHCS TOTOBUTCH K CIEAYIOIIMM BHIAM

JIEATEIBHOCTH, B COOTBETCTBHM ¢ oOpazoBarenbHbM cTagaaprom @I'OC BO 06.03.01 buosno-
THsL.

Ob6aacTs npodeccnoOHAILHOM TeATEILHOCTH:
Tunet 3axa4 npodeccuoHanbHON NeATEMFHOCTH:

Hay4YHO-HCCIIEN0BATENbCKAS
Hay4HO-TIPOU3BOCTBEHHAs U IIPOSKTHAs
OpraHH3alHOHHO-YIIPABICHICCKAL
negaroruyecKas
UH(POPMALILOHHO-0HOI0TUYECKast

KoMmnerenuuu ody4armerocs, popmMupyemble B pe3yJibTaTe OCBOCHHS AUCHMILIHHBI
N3yuenune MUCIIMIUIMHBI TOJDKHO CHOPMHUPOBATH CIIEYIOINHE KOMIIETEHIIUU:
a) npopeccuonanvrvimu komnemenyuamu (I1K)

— 1IK-1 - cnocobnocmsio 3KCIYAMUPOGUMb COBPEMEHHYIO annapamypy u 000pyoosanue
0.5 GUINO.IHEHUSL HAYYHO-UCCTe008UMETIbCKUX NO1e8bIX U 1aO0pamOpHbIX GUOI0SUYECKUX
pabom:

[TIK-1.1 INpumeHseT B CBOEH JIeATENILHOCTH aHAIUTH4YECKoe NabopaTopHoe
obopyaoBaHue; CpeJCTBAa BBIUHUCIUTENBHOM TEXHUKH, KOMMYHUKAUUU U
CBSI3H;

I1K-1.2. IIpoBonut naGopaTopHble HCCAEOOBAHHUS, 3aMepbl, aHAHU3bl OTO-
OpaHHBIX TIPUPOJHBIX 00pa3lioB; paboTarh Ha aHAJIUTUYECKOM Nabopatop-
HOM O0OpYyJOBaHHWH; HMCIOJIb30BaTh aBTOMATHU3HPOBAHHBIE CHCTEMBI KOH-
TPOJIS IKOJTOTHUUECKOTO COCTOSIHUSI TEPPUTOPHI.



3. MECTO JUCHHUILIMHBI B CTPYKTYPE OIIOII

Jucuummuaa 51.B.09 «®u3uka OHONIOTHIECKHX CHUCTEM» ABISETCS AUCIHILUIMHON bioka
1 o6sa3aTenpHOR YacTh (PeAepaIBHOroO roCcyIapCcTBEHHOro 00pa30BaTENbHOrO CTaHIapTa BICIIe-
ro o6pazoBaHus no HanpasaeHuto noarotoku 06.03.01 buosorus (ypoBeHb BRICIIErO 00pa3o-
BaHNs DaKanaBpHar).

JIncuMIuIMEA OCBaMBaeTCs B 4 ceMecTpe 2 Kypca Ha OYHOM oOydeHHHM. J[ns M3ydeHWs
kypea «Du3nka GHOJIOTHYECKHX CHCTEM» B By3e CTYJCHT JO/DKEH 3HATh OCHOBBI anreOprl, reo-
METPHH ¥ TPHTOHOMETPHUH, OHOJIOTHH, 3HATH (OPMYTHPOBKM OCHOBHBIX (DM3HYCCKHX 3aKOHOB.
VMeTh NPOH3BOAHTH MATEMATHYECKHE BEIKIIANKH [IPH PEIIEHUH GU3MUECKHIX 3a1a4 U ObITh KOM-
[ETEHTHBIM B 0OJIACTH YTEHUS ¥ MOCTPOEHHUS IpaduKkoB Gu3nuecKkuX mporeccos. lIpemmecTBy-
JOIMAMH OUCLHHUIUIMHAMY, Ha KOTOphIX Oasupyercs «buonorndeckas (U3HKa», SBISIOTCS:
IIKOJBHELL Kype (U3HUKH, MATEMATHKH ¥ OHOJIOTHH, BBICIIAsA MaTeMaTHKa, BEKTOpHas anredpa.

Kypc «@Pusnka OUONOTHUECKUX CHUCTEM» SBIIIETCS 0a30BBIM JUIS BCEX HAMpPaBiICHUH
OHONOrHYECcKOro 00pa3oBaHKs, OH MO3BOJICT CTYACHTAM IIOJYYHTh YrIyOIEHHLIC 3HAHUS OC-
HOBHBIX (DH3MYECKMX SBIECHHUH, (yHIAMEHTAIBHBIX 3aKOHOB KIIACCHYCCKON H COBPEMEHHOH (u-
3UKM U OMO(H3UKK, HABBIKY JUIS YCIEIHON MPOdeCcCHOHAIBHON AEATETbHOCTH H MPOIOKCHHA
poheCCUOHATTBHOTO 00pa30BaHUs B MATHCTPATYPE.

JIMCHUIUIMHA MMEET TOUKH MIEPECEUCHNS ¢ TAKUMU JHUCHHILITMHAMH KaK:

1. ®u3noMOTHA H dTOJIOTUS *KUBOTHBIX;
2. AHaTOMHS KUBOTHEIX;
3. Ilatonoruueckast GU3HONOTHS;
4, T'urucHa >XKMBOTHBIX;
4. OFBEM JUCUHMITJINHBI “©PU3UKA BUOJOI'HMYECKUX CUCTEM”
4.1. OBBEM JUCIHUILINHBI “OPU3NKA BHOJOI'MYECKUX CUCTEM”
JJISTI OUYHOU ®OPMbI OBYUYEHHS
. CemecTp B
Bun yue6Hoii padoTbl Bceero yacos 4 .
| AyAnTOpHBIC 3aHATHHA (BCETO) 72 B 72 _'
B tom yncne:
Jlextiuu, B TOM YHCJIe HHTEPAKTHBHBIE 0 0 ‘
| bopmer |
[MpakTuyeckue 3angrus (I13), B Tom 34 34

| YHCJIe MPaKTHYecKas MOArOTOBKA _
. CamocTosTeabHast padoTa (Bcero) 38 38
| Bui mpoMesKyTO4HOM aTTecTaluy
| (auddepenumpoBaHHbIi 3aueT)
O6mast TPy/10eMKOCTB Yachl / 3a4eT-
HBIC €IMHUIIBI 72/2 7272

3a4eT 3a4uceT
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6. MEPEYEHb YUEBHO-METOJUYECKOI'O OBECIIEYEHUS VIS
CAMOCTOSITEJBHOU PABOTHI OBYUYAIOUIUXCS 1TO JUCHHUILINHE

6.1. MeToanuecKHe YKa3aHHs /I CAMOCTOSITeIbHOA padoThI

1. Jemenko, B.I'. Meauuuuckas u Ouosiorndeckas ¢usuka. [IpakTukym
[InexTponnsblii pecype] : yae6Hoe nocobue / B.I'. Jlemenko. I'.K. Mnbuu, H.W. Mncapo-
Ba [u ap.]. — DnektpoH. qaH. — Munck : Hosoe 3nanue, 2013. — 334 ¢. — Pexum go-
ctyna: http://e.lanbook.com/books/element.php?pll _id=64898 (nata oOpartneHust
17.04.24)

2. Inyraxun I'. A. Buogusnka [DnekTpoHHbIH pecype] : yuedHOE nocobue /

[Tnyraxuu I'. A., Komaer A. I'. — Dnextpon. gan. — CII6. : Jlans, 2012, — 240 ¢c. —
Pexxum  moctyma: http://e.lanbook.com/books/element.php?pll id=4048 (narta oOpaine-
Hus 17.04.24)

6.2. JIurepaTypa A1 CAMOCTOSITeILHOH PadoThI
1. Bomnpkenmreitn, M.B. buodusnka [DneKTpoHHBIH pecypc]: yueOHOe mocobue. —
Dnektpon. pan. — CII6.: Jlaws, 2012. — 596 c. — Pexum pocty-
ma: http://e.lanbook.com/books/element.php?pll id=3898 (nara obpawmenus 17.04.24)
2. Jlemenko, B.I'. Meauiurckas u Owosiornueckas (pu3uka [DNeKTPOHHBIH pecypc]: /
Jemenko B.I'., Unenu I''K. — Dextpon. nan. — MwuHck: HoBoe 3nanme, 2014, — 527
¢. — Pexxum moctyma: http://e.lanbook.com/books/element.php?pll_1d=69096 (maTta 006-
pamenns 17.04.24)
3. Pemuzos, A.H. Meaununckas u Guontorrueckast ¢pusuka [Texct]: yueOnuk / Pemuzon
AH. — 4-e u3n., ucnp. u nmepepad. — ' DOTAP-Meana — 2012, — 648 c.: nn.

7. HEPEYEHb OCHOBHOM ¥ JOIMOJHUTEJILHOMN JUTEPATYPBI,
HEOBXOJIUMOM JJIs1 OCBOEHUS TUCITATIJIAHBI

a) OCHOBHAA JJUTEPATYpa:

1. Pemusos, A .H. Meaunuackaa u Guonorudeckas ¢pusuka [Texct]: yueOnuk / Pemuson
AH. — 4-¢ u3n., ucnop. u nepepad. — [ DOTAP-Memna — 2012. — 648 c.: un.
2. Bonpkenmreiin, M.B. Brodnsuka [DnekTpoHHBI pecypc]: yueOHOe mocobue. —
Onexrpon. man. — CII6.: Jaws, 2012. — 596 c¢. — Pexum poctyna:
http://e.lanbook.com/books/element.php?pll id=3898 (nara obpamenus 17.04.24)
3. llaxuo, E.A. ®usnyeckre OCHOBHI MPHMCHEHHS JIa3¢pOB B MEJULIMHE [ DIEKTPOHHBIH
pecypc]: yueGHOe mocobue. — Dmexktpor. maH. — Cn6.: HUY HUTMO (Canxrt-
[TeTepOypreknii HAMOHATBHBIN -HCCIIE[OBATEILCKIM YHUBEPCUTET HH(DOPMALHMOHHBIX
TEXHOJIOTHH, MexaHukd H onTtukm), 2012, — 129 c. — Pexum gocrymna:
http://e.lanbook.com/books/element.php?pll id=43814 (marta obpamenus 17.04.24)
4. Cuies, I'. M. KoHdokanpHas MUKPOCKONHS U YJIBTPAMUKPOCKOIIUS KHUBOU KIETKH

[DneKkTpoHHBIH pecypc]. — DnextpoH. naH. — M.: @usmaraut, 2011. — 118 ¢. — Pe-
KuM jgoctyma: http://e.lanbook.com/books/element.php?pll 1d=5292 (nara obpaiueHus
17.04.24)

5. TpucHsiii, A.A. bruodusuka. Kypc nexuuii : yue6Hoe mocobue / A.A. IIpucHbIH. —
Cauxkr-Tletep6ypr : Jlans, 2020. — 188 c. — ISBN 978-5-8114-3970-6. — Texkcr :
snekTpoHubit / Jlamp :  anexTpoHHO-OmMOnamoTeunas — cucteMa. —  URL:
https://e.lanbook.com/book/131042 (nata obpawmenus 17.04.24).

0) NOMOJTHUTEIbHAH JIUTEPATYPA:
1. Tpodumosa T.M. CGopHHK 3a1a4 0 Kypcy (H3UKM C pereHUsIMH. Y4e6. mocodue /
Tpopumora T.WU., [Taenosa 3.I'. — M.: Brercin. k., 2008. — 591 c.



2. T'pabosckuit P.U. Kype dusuku: Yueb. nocodue / I'padosckuit P.U.. — CI16: JIAHD.
2007. - 608 c.

3. Bompkenmreiin B.C. COopHuK 3amad mo obuiemy Kypey ¢usuku / BonpkeHITedn
B.C. - U3a. 9-0e. — M., 1976. — 46 c.

4. BeeHre B Ta3epHYO CIEKTPOCKOMHIO MEAHKO-OHONOTHYSCKUX OOBEKTOB : yueOHOe
nocodue / B.I'. Arees, 0.B. Kucrenes, JI.B. Kanunepuu i ap.]. — 2-e u3a., crep. — Tomcek :
CubI'MY, 2017. — 62 c. — TekcT : aneKTpoHHEIH // JIaHb : 21eKTpOHHO-OMOIMOTEUHAS CHCTE-
ma. — URL: https://e.lanbook.com/book/113518 (nata oOpawenus: 17.04.24).

5. ®emopos, B.M. Unconsauus 3eMmin u coBpeMeHHBIE H3MEHEeHHUs KnuMata / B.M. @e-
nopoe. — Mocksa : ®UIMATIINUT, 2018. — 232 ¢. — ISBN 978-5-9221-1761-6. — Tekcr :
IEKTPOHHBIH // Jlanb : NIEKTPOHHO-OUONIHOTEYHAs cHcTEMA. — URL:
https://e.lanbook.com/book/105024 (nata oOpamenus: 17.04.24).

8. IEPEYEHBb PECYPCOB UHOOPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOMN
CETU «MHTEPHET» HEOBXOJUMBIE JJIst OCBOEHUA JTUCHUILJIAHBI

JInsg OATOTOBKM K MPAKTHYCCKUM 3aHSTHSIM M BBIIOJHEHHS! CaMOCTOSTEIBHON paboThI
CTYJCHTBI MOTYT HCTIOJIB30BATh cleAyiomue VHTepHeT-pecypehl:

1. https://meduniver.com — MeanutuHckui HHPOPMALMOHHBIH CAHT.

2. Science - xypHai uzgarensctsa American Association for the Advancement of Sci-

ence - http://www.sciencemag.org/content/by/year

3. Annual Reviews - €XKEeroJHble Hay4HbIE 0030pHI -
http://www.annualreviews.org/action/showJournals
http://www.nkj.ru/ - xypran «Hayka u sKH3HB» (OTKPBITBIN JOCTYIT)
http://www.inauka.ru/ - HayuyHO-nomyJsipHAas razeta «M3BecTust HayKu» (OTKpBITHIHA
nmoctyn) http://www.science.ru/ - caift «Hayka B Poccuu» (OTKpBITBIN AOCTYIT)

vk

DJIeKTPOHHO-0HOTHOTEYHbIE CHCTEMBbI:
9BC «CIIBI'’ABM »
IBC «31arenbeTBO «JIaHby
3BbC «KoHCVIBTAHT CTV/ICHTAY
Yuusepcurerckag unpopmalimontas cucrema «POCCH A »
TTonnorekcrosas 6as3a jaunsix POLPRED.COM
Havunag snextpornag 6ubanoreka ELIBRARY .RU
Poccuiickas Havunas CeTb
DnexTpoHHO-0ubnroreunas cucrtema 101ib
Basza j1aHHBIX MEXK/1VHAPO,IHBIX HH/IEKCOB HAVUHOro iHTHpoBaHus Web of Science
10. TTosHOTEKCTOBasS MEKIHCIMILUIMHApHAs 0a3a JAHHBIX MO CEJIbCKOXO3SMCTBEHHBIM U
skostoruyeckum Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE
11. DnexTpoHHBIE KHHTH H3/1aTeNbCTBa «IIpocnext Hayku»
http://prospektnauki.ru/ebooks/
12. Komnmexuuss «Cenbckoe xosstiictBo. Berepunapusi»  w3matensctBa  «KBagpo»
http://www.iprbookshop.ru/586.html

e AR o S

9. METOAUYECKHUE YKA3AHUA AJISt OBYYAIOIIUXCS 10 OCBOEHHUIO
JUCHHUILIAHBI |

MeToauueckue peKOMCHAAUNH ISl CTYAEHTOB — 3TO KOMIUJIEKC PEKOMEHJAIMK U pa3bsic-
HEHHH, NO3BOJISTIONINX CTY/IEHTY ONTHMATBHBIM 00pa30M OpPraHU30BaTh [IPOLECC H3YUEHUs JaH-
HOH IHCLHILINHEL
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ConpeprkaHHe METOIAMYCCKHAX PEKOMEHIAINM, KaK MPaBUIO, MOXKET BKJIFOYATh CIEXYIOLIYIO HH-
(hopMarHio.

» CoBeThl 0 MJIAHUPOBAHHIO U OPraHU3alMd BPEMEHH, HEOOXOAUMOTO Ha H3y4YeHHE JHC-

mHIUTEHBL. OTIHCcaHNE TTOCIEN0BATENFHOCTH JEUCTBUMA CTYIEHTA, UIH «CLEHAPUN H3yve-

HUS JUCHUILIUHBI».

VIpeHHee BpeMs SBISETCS CAMBIM IUIOJOTBOPHBIM Juts yaeOHoH pabotsl (¢ 8 mol4 ya-
coB), 3aTeM mnocyeodencHHoe BpeMs (¢16 mo 19 uacoB) u BeuepHee Bpems (¢ 20 1o 24 yacos).
CaMbIil TPy AHBII MaTepyan PeKOMEHAYETCS K H3YYEHHUIO B Ha4asle KaXI0ro BpEMEHHOIO HHTED-
BaJyia mocie otaeixa. Uepes 1.5 gaca pabotel HeoOxomuMm nepepsis (10-15 munyt), dyepes 4 gaca
paGoTEI IEPEPBIB TOJDKEH COCTaBsATh 1 vac. YacThio HaydHOH OpraHM3alvM TPyHda SABIACTCH
OBNAJCHHE TCXHUKOM YMCTBEHHOrO TPYAa. B HOpMe CTYAEHT JOJDKEH YAEINSATh YUeHUIO 0K010 10
4acoB B JIcHB (6 9acoB B By3e, 4 waca — noMa).

* PexoMmeHAANUA [0 TOJTOTOBKE K MPAKTUYECKUM 3aHATHUSIM.

[TpakTHueckue (ceMUHAPCKHUE) 3aHSATHS COCTABISIIOT BAXKHYIO YacTh IIpoQecCHOHANbHON
MOATOTOBKH CTYAeHTOB. OCHOBHAS Iie/Ib MPOBEJEHUS NMPAKTHYECKUX (CEMHUHAPCKUX) 3aHATUH -
(hOPMHPOBAHKC Y CTYJACHTOB AHAJTMTHUYECKOTO, TBOPUECKOTO MBIIIJIEHHS IIyTeM IPHOOpETECHHS
MPAKTHYECKHUX HABBIKOB. TakK JK¢ MPaKTHYECKHE 3aHSTHS MPOBOAATCS C LIENBIO YIIyONeHHs H
3aKpeIIeHns 3HAHMM, MOJYYeHHBIX Ha JICKIHAX ¥ B IPOIECCE CaMOCTOSTENBHOH paboThl Hax
HOPMATHUBHBIMH JJOKYMEHTaMH, Y4eOHOR M HaydHOH nuTepaTypoil. IIpn moaroToBke K MpakTu-
YECKOMY 3aHSITHIO JUJIS CTYJIEHTOB HEOOXO0/IMMO M3YyUUTh WIH IMOBTOPUTL TCOPETUUECKHH MaTe-
pHa o 3aJaHHOH TeMe.

[Tpu moAroTOBKE K MPAKTUUECKOMY 3aHATHUIO CTYACHTY PEKOMEHAYETCS MIPHACPKHBATLC
CJICAYIOMIETO aATOPHTMA;

1) o3HAKOMHUTCA C IJIAHOM TPEACTOSLIETO 3aHITHSL;

2) mpopaboTaTh JHTCPATYPHBIE HCTOYHHKHN, KOTOpBIE OBUIM PEKOMEHIOBAHBI U O3HAKO-
MUTBLCS C BBOJHBIMH 3aMEUaHUSIME K COOTBETCTBYIOIINM pa3lenaM.

Mertoauyeckre yKa3aHHs K MPAaKTHYECKUM (CEMHHAPCKUM) 3AaHATHSAM IO JUCLIMILIMHE
Hapsty ¢ pabodeil riporpamMoii u rpadgukoM yuyeOHOTo Ipornecca OTHOCATCS K METOAHUYECKUM
JOKYMEHTaM, OIPeJIEISIONIAM YPOBEHD OpraHu3alui 1 Ka4ecTBa 00pa30BaTelIbHOIO IIpolecca.

Coziepxanue TPaKTHYECKUX (CEMHUHAPCKKX) 3aHsATHIl PUKCHpyeTcs B pabounx y4ueGHBIX
HporpaMMax JTUCIMIUTHH B paszjaenax «[lepedeHb TeM NpaKTHYECKUX (CEMHHAPCKUX) 3aHATHI».

Baxwueiinieli cocrapinstoneil mo6oit GopMbl MPakTHUECKUX 3aHATHH IBIAIOTCS 3aJaHHA.
OcHOBa B 3aJaHUU - TIPUMEP, KOTOPBIA pazOupacTcs ¢ MO3ULUN TEOPHH, PA3BHTON B JIEKIHH.
Kak npaBujio, o0CHOBHOE BHUMaHUe yjeiseTcs (OpMUPOBAHMIO KOHKPETHBIX YMEHHH, HaBLIKOB,
YTO H OMPEACTSACT COAepKAHUE ACATENLHOCTU CTYIEHTOB - PELIEHHE 3aJa4, JIabOpaTOpHBIE pa-
OO0TBI, YTOUHCHHEC KaTerOpHii M MOHATHUM HAyKM, SBISIOLIUXCA MNPEANOCHUIKON IIPaBUABLHOTO
MBIIIIJIEHUS H PEYH.

Ipaktrdeckue (ceMUHAPCKKE) 3aHATUS BBINOIHAIOT CIEAYIONINE 3aJa4H:

- CTUMYJNHPYIOT PETyJSIpHOE W3yuyeHHE PEeKOMEHAYEMOH TUTEepaTyphbl, a TAKXKE BHHMa-
TeJIBHOE OTHOLICHHE K JIEKIIHOHHOMY KYpCY;

- 3aKPEILIAIOT 3HAHMSA, MTONIYUEHHBIE B IMPolecce JIEKIMOHHOTO OOy4YeHHS M CaMOCTOd-
TeIbHOH padoThl HaJl TUTEPATYpPOH;

- pacIUpAroT 00HEM Mpod)eCcCHOHATBHO 3HAYNMBIX 3HAHUH, YMEHHI, HABBIKOB;

- MO3BOJISIIOT MPOBEPUTH MPABHIBHOCTD paHEe MOMYYCHHBIX 3HAHUI;

- MPHBUBAIOT HABLIKKA CAMOCTOSTEIEHOTO MbBIIIEHUS, YCTHOTO BBICTYIIIICHUS,

- CIOCOOCTBYIOT CBOOOAHOMY ONEPHUPOBAHUIO TEPMHUHOIOTHEI;

- TIPeAOCTARIAIOT MPENOAaBaTENO BOZMOKHOCTE CHCTEMATHYECKH KOHTPOJIIMPOBATE YpO-
BEHBb CAMOCTOSITENIBHON padOThI CTYJEHTOB.

MeToauueckne yKa3zaHud K MPaKTHYECKUM (CEMHUHAPCKUM U JIabOpaTOPHBIX) 3aHATHAM
[0 AUCHMIUTAHE AOMKHBI OBITH OPHEHTHPOBAHBI HA COBPEMEHHBIE YCJIOBHS XO3AHCTBOBAHHA,
JIEeACTBYIONIHE HOPMATHUBHBIE HOKYMEHTBI, TEPEOBbIE TEXHOJIOTHH, HA IIOCIEIHUE JOCTHXKECHHS
HAYKH, TEXHUKH U MPAKTHKH, HA COBPEMEHHBIE [IPEACTABJICHHS O TE€X HIIM HHBIX ABJICHUAX, H3Y-
qaeMoil JeHCTBUTECILHOCTH.
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[pakTHyeckue (J1abopaTopHbie paboThl) COCTABIIAIOT BAXKHYIO YacTh IPpodeccnoHanbHOI
HOACOTOBKY CTYACHTOB. OHU HampaBIeHB! Ha KCHEPHMEHTANLHOE OATBEPKICHUE TEOpeTHe-
CKHX IOJIOKEHHH U POpMHEpPOBaHHEe YICOHBIX U MpodeccHOHANTBHBIX MPAKTHYECKUX YMEHUH.

BaImosiHeHHE CTYICHTaM U J1JabopaTOPHBIX pabOT HAIPABIIEHO HA:

- 0000nIeHNe, CHCTEMATH3AIMIO, YTIy0IeHUE, 3aKPEIUIEHHE TI0JyYEHHBIX TCOPCTHICCKUX
3HAHUHU 10 KOHKPETHBIM TeMaM JICLUILIVH;

- (hopMEpoBaHiEe HCOOXOAUMBIX NIPOQPECCHOHANBLHBIX YMCHUN M HABBIKOR;

JIMCLUAIUIAHEL, TI0 KOTOPBIM ITAHKPYIOTCSA JJabopaTtopHble paboTsl U UX 00BEMBL, OIIpE/ie-
JIFOTCST pabOYNMHU yueOHBIMH [JIAHAMHE.

MeToanueckue yKa3aHus 110 MPOBEJICHUIO MPAKTHUYECKUX (1a00paTOpHBIX paboT) paspa-
GaThIBAIOTCS HA CPOK MEHCTBHA pabouel yueOHOM MporpaMMbl H BKJIIOYAIOT!

- 3arjaBHe, B KOTOPOM YKa3bIBaeTcsl BHA padoThl (J1abopaTopHas). €€ MOPSAKOBBIA HO-
Mep. 00beM B Hacax U HAMMEHOBAHUC,

- TIeJIb paboThI;

- IpeZIMET U COAEpIKaHUe padoThI;

- 0bopynoBaHKe, TEXHUYECKUE CPEACTBA, MHCTPYMEHT,

- TIOPSA/IOK (IOCIIEIOBATENBHOCTD) BBINOIHEHHS PAaOOTHL;

- IpaBMJIa TEXHUKH OE30MACHOCTH U OXPaHbl TPY/a 110 JaHHOH pabote (o HEoOXOoauMO-
CTH);

- o0mre mpapwia K oopMIIEHHIO pabOTHI;

- KOHTPOJIbHBIE BOIIPOCHL;

- 3a/1aHHUS;

- CITUCOK JIHTECPATYPHI (TI0 HEOOXO0AUMOCTH).

* Pa3psicHEHHs 110 MOBOLY PabOTHI ¢ KOHTPOJIBHO-TECTOBBIMH MaTepHAIAMH I10 KypCY,
PEKOMEHIAIUY 10 BHIMOTHECHHIO JOMAITHUX 33JaHuH.

TecTHpOBaHHE - 3TO MPOBEPKA, KOTOPas MO3BOJISIET. BBIIOIHUB CHELMATBHO OA00paH-
HEI HAGOp TECTOB, OMPEIETUTh: COOTBETCTBYET JIM PEANBHO MOIYYCHHBIA PE3yJIbTaT OXKHIae-
MOMY YCBOEHHIO MpOrpaMMbl. TecT — 3TO BBINOJHEHHUE OIPENENCHHBIX YCIOBUH M AEHCTBUH,
HEOOXOAMMEIX JUIs IPOBEPKH paboThI TecTUpyeMor GyHKUMM vk €€ yacTH. Ha xax el Bompoc
0 JUCLMIIIMHE HeOOXOMMO MPABUIBHO OTBETHTE, BEIOPAB OJIMH BapUaHT.

10. IEPEYEHDb HHO®OPMAIIMOHHLIX TEXHOJIOT UM, UCITOJb3YEMBIX ITPH
OCYIECTBJIEHUHA OBPA3OBATEJIbBHOT O ITPOECCA
B yue6HOM mpolecce Mo JUCHHIUIHHE IPELYCMOTPEHO UCTIONBb30BaHUE HHPOPMAIIHOHHBIX
TEXHOJIOTHIH:

v BeJIEHME IPAKTHUCCKUX 3aHATHU C UCTIOJIB30BAHHEM MYJIbTUMELHA;

v MHTEPAaKTUBHBIE TEXHOJOrUY (IIPOBEICHUE JUATOrOB, KOJUIEKTHBHOE OOCYXIEHHE pas-
JNIUYHBIX MOAXOI0B K PEIEHHIO TOH MK HHOH yueGHO-IpodeccHOHATBHOHN 3a1a4K);

v B3aUMOMIENCTBHE ¢ 00YYAIOIIMMHUCS TOCPEACTBOM NIEKTPOHHOH MOUTHI;

v coBMecTHas paboTa B DJEKTpOHHOH HH(POPMANHOHHO-00pA30BATENLHOH — Cpele

CTI6T'YBM: hitps://spbeavim.ru/academy/eios

10.2. IIporpaMMHoOe oDecrieveHne
Tepedenns IMIEH3HOHHOTO U CBOGO/HO PACIIPOCTPAHAEMOT0 MPOrPAMMHOI0 0DecnevdeHus,
) B TOM 4YHCJI¢ 0T€4eCTBEHHOI0 POH3BOACTBA
No | Ha3BaHue peKOMEHIYEMBIX 10 pa3JenaM H Te- JluueHsust
0/0 | Mam nporpaMMbl TEXHUUECKUX U KOMIIBIOTEP-

' HbIX CPEACTB OOyUCHHS
1 | MS PowerPoint 67580828 B
2 | LibreOffice B ' csoboamoe [10 )
3 | OC Anbt O6pazoBanne 8 | AA0.0022.00
4 | ABUC "MAPK-SQL" | 02102014155
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MS Windows 10
Cuctema Koncynprantllmoc

~ N W

Android OC

67580828 |
503/KJ1 |
ceodonrnoe [10

11. MATEPHAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAA JJIA
OCYUIECTBJEHUS OBPA3OBATEJILHOI'O ITPOIIECCA IO ANCOUITINHE

HaumenoBaHue
JHCHUILTHHBI
(monyst),
NPAKTHK B €O-
OTBETCTBHHM €
y4eOHbIM ILIa-
HOM

duznka Ouoso-
| THYECKHX  CH-
CTEM

HauMeHOBAHUE CIIEIHATILHBIX
NmOMeIeHHil U TIoMeIe HHil 19
CAMOCTOATEILHOIH paboThI

OCHAIEHHOCTD CHEUATbLHBIX MO~ |
MeIeHUIl U moMemeHuii A4 ca-
MOCTOSITeIBHOH PadoThI

103 (196084, r. Canxt-IleTepOypr,
yi. Yepnurosckas, moM 5) YdebHas
ayTUTOPHS JUISI IPOBEACHHS 3aHATHH
CEMHHAPCKOTO THIA, TPYIHIOBBIX H
HHAWBUAYAIBHBIX — KOHCYJIbTALMM,
TEKYIIEro KOHTPOJIS U NMPOMEKYTOU-
HOW aTTecTalyy

104 (196084, r. Camkt-Iletep6ypr,

yn. UepHurosckas, 1oM 5) YuebHas
ayJIUTOPHS JUTS TIPOBEJCHHS 3aHATUH
CEMHHAPCKOTO THIIA, I'PYIIOBBIX H
HHIUBUAYAIBHBIX ~ KOHCYJBTAlHH,
TEKYIIEro KOHTPOJS M ITPOMEKYTOY-
HOU aTTECTalKH

Creyuaiusuposannas Mebeisb: Tap-
TBI, CTYJIbsA, TabypeTrl, yueOHast JoC-
Ka, MYJIbTUMeIMiITHOE 000pyaoBa-
HHeE.

Jabopamoproe 060pyoosa-
Hue u yuyeOHble MAMepuaivl. pe-
¢dpaktomeTprl, [lomsspumeTpsl, ina-
3epbl, KATOPUMETPBI, J1aOOPaTOPHBIE
CTOJIBI U BUHTOBBIC TaOypeThl, L(BET-
HBIC W  HEUTpalmbHBIE  CTEKIa-
(GUIBTPhI, IUTAHTEHIUPKYIH, MHUK-
POMETpBI, TUIAKATBl MO pas3ieaaMm
| AHATOMMH.

Cneyuauzuposannas vebdeis. map-
THI, CTYJIbsl, TAOypeThl, yueOHas JocC-
Ka, MyJbTAMeauiiHOe 000pyI0Ba-
HUE.

Jabopamoproe  obopyoosanue  u
yuebnvie vamepudaivl.  pedpaxTo-
MeTphl, [lonspuMeTpsl, 1a3epsl, Ka-
JIOPUMETPBI, TaOOpaTOPHBIE CTOJIBI U
BUHTOBBIE TaOypeThl, LBETHBIE H
HEUTpabHEIE CTeKNTa-QHIBTPEL,
IITAHTEHI[UPKYJIH, MUKPOMETPHI,
IIJIAKATHI 10 Pa3fe/iaM aHATOMHH.

105 (196084, r. Cankt-IletepOypr,
yn. Yepnurosckas, noM 5) Yaebnas
ayJINTOPUs /IS MPOBEACHHS 3aHATUI
CEMHHAPCKOT0 THUMA, TPYNIOBBIX U
WHAMBHIYaTbHBIX  KOHCYJIBTALMMH,
TEKYILEro KOHTPOJIS U IPOMENKYTOU-
HOH aTTecTanui

Cneyuaiusuposunnaa vebels: map-
TBI, CTYJIbSA, TAOypeThl, yueOHas moc-
Ka, MyJbTHMEIUiHOe 000py/10Ba-
HIE.

Jabopamoproe  obopyoosanue U
yuebHoie Mamepudiel.  pedpakTo-
meTpel, [lonspuMeTphl, Na3epsl, Ka-
JIOPUMETPHI, Ta00paTOPHBIE CTOJBI U
BUHTOBBIC TaOypeThl, IBETHBIE U
HEHUTpanbHbIE CTEeKJIa-(pUIBTPBIL,
IITAHT€HITHPKYJIH, MHKPOMETPHI,
| IJTAKATHI 10 Pa3AciaM aHATOMHH.
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206 bompmioil 4YWTANBHBIA 34l
(196084, r. Canxr-IleTepOypr. yi.
Yepuurosckas, aoM 5) Ilomemenue
JUISL CAMOCTOSTETbHOU PaboThI

Creyuaiuzuposanuas \edetsb: CTO-
JIBI, CTYJIBS

Texnuueckue cpedcmea 0Oyyenus:
KOMITBIOTEPHI € TOAKIIOUEHHEM K
ceth «UWHTepHEeT» U [TOCTYIIOM B
IEKTPOHHYIO HHGOPMAIIHOHHO-
00pa3oBaTeNbHYIO CpeLy B

214 Manplii  YATaJIBHBIA 34l
(196084, r. Caukr-lletepOypr, yi.
Yepuurosckas, aom 5) Ilomemmenue
JUISL CAMOCTOSATENBHOH padOTHI

Crneyuanizupogantas Medes: CTo-
JIBL, CTYJIbSI

Texuuueckue cpeocmed 00yyena:
KOMITBIOTEPBI € TOAKIIOUEHHEM K
cetu «MHTepHET» W IOCTYNOM B
AEKTPOHHYIO MH(POPMAITHOHHO-
o0pa3oBaTenbHyIO Cpeay

324 Otnen uHGOPMAIMOHHBIX TEX-
Honoruii (196084, 1. CaHKT-
[TetepOypr, yi. YepHurosckas, oM
5) Ilomemenue Juisi XpaHCHUS H
npohMITAKTHIECKOTO 0OCITy)KABAHUS
yueOHOro 060pya0BaHus

Creyuaiuzuposannas mebelb: CTo-
JIBI, CTYJBS, CIHEHHAJIbHBIA HMHBEH-
Tapb, MaTepuanbl U 3allaCHBIE YacTH
IUTST TpOQHIAKTHYIECKOTO OOCITYXKH-
BaHMs TEXHUYECKUX CPEICTB 00yde-
HUS

[Tpunoxenue Ha 21 JUCT.
Pabouyro nporpaMmy COCTaBHIIN
3aB. kagenpoit

HCOPTraHMYeCKOM XUMUH U OHODH3UKH
K.X.H., JOIICHT

,,-" !

+~—A.H.bapsImes
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MUHHCTEPCTBO CENBCKOTO X03siicTBa Pocculickor ®enepanuu
@enepalibHOE TOCYIapCTBEHHOE G0 KETHOE 00pa30BaTeIbHOE YUpPEKACHHE
BBICILIET'O 00pa30BaHus
«Cankr-IletepOyprckuii rocy 1apCTBEHHBINH YHUBEPCUTET BETEpPUHAPHON
MeIULUHBD)

Kadenpa Heopranuveckoi Xumuu u 6Mo(pH3INKH

®OHJI OUEHOYHBIX CPEJACTB

Mo TUCHUIIITHHE

«®@U3UKA BUOJOT'NMYECKUX CUCTEM»
KBaTH(QUKALIHS
BAKAJIABP
no nanpasJyieHuto noarorosku 06.03.01 buoaorus
ovyHas (popma oOydeHus

I'ox Hayana moarotosku - 2024

Canxkr-IletepOypr
2024 r.



1. ITACIIOPT ®OHJA OLHEHOYHBIX CPEJACTB

- B - Tabauua 1
Ne Dopmupyemble KonTposmpyembie pa3aelibl (Te- Ouenounoe
| KOMIICTCHIIUHU MLI) CpeacTeo
AANCUMILIHHBL |
1. IIK-1 - cnocobnocmuio | Ou3nka u OGuonoruyeckas (pU3uKa, Mpel- | TECThI
IKCRIYAMUPOSAmMs  CO- | MET U METOJBI HccleZioBaHUs. Beenenue B
speMennyio annapamypy | IpakTHKyM. VICTOpHs cTaHOBNEHUS U pa3-
u obopydosarie 011 @vl- | BUTHA «DU3HKAa OMONOTHYECKHX CHCTEM)
NO.THEHUS HayyHo- | Kak Hayku. BuoMexaHWka Ha mpuMepe Te-
_ UCCT1e006AMETbCKUX MO~ | JIA AKUBOTHBIX. B _ -
2. | aeevix u aabopamoprelx | 3aKOHBI MOTIOINEHHS W PACCESHHS CBETA & TECTHI
buor02uvecKUx pabom: BemecTBOM. OCHOBBI (DOTOKOIOPUMETPHH
TTK-1.1 [IpumeHseT B | ¥ CIEKTPOYOTOMETPHUH.
[ CBoeﬁ HesaTeJIbHOCTH Ol‘[peL[eJ'IeHI/Ie MMOoKasar<Jid IPCIIOMIICHHUA | TCCTBI
3. | ananutuueckoe  ya- | KHAKOCTH METOIOM [IOJTHOTO ‘
BHYTPEHHETO OTPa)KEHHUS
— 1 OopatopHOEe  00OpYy- i
4, Ormpenenienye IoKasaTelNs IPEIOMIICHHS ‘ TECTHI
AOBAHUE;  CPEICTBA | yyniocTy METOIOM HOMYMIHHAPA |
5. | BEIYHCIHUTEIBHOM Omnpenenerne KOd(pQHUIMEHTA IIOBEpX- | TECTBI
TEXHUKHA, KOMMYHH- HOCTHOTO HATSKEHHS MO METOAY OTPHIBA
Kalli H CBA3H; | Konplia. |
6. TIK-1.2. TIpoBoguT OCHOBEI CIIEKTPATLHOTO aHau3a. TeopHs. | TeCTH
1a6opaTOpHEIE e YCTPOHCTBO ONTUYECKOTO KBAHTOBOTO Ie-
HepaTopa.
7. | C/ICAOBAHMA, 3aMEDBL, Omnpejienenne MOY/IS YIPYroCTH KOCTH | TECTBI
aHaIM3bl OTOOPAHHBIX | o p3ruby
NPUPOOHBIX  00pas-
1I0B; paboTraTth Ha
AHAIATAYECKOM  Ja-
6opatopHOM 000py-
JIOBaHWUM, HCIIOJIB30-
B4aTb aBTOMATHU3UPO-
| BAHHBIC CHCTEMBI
KOHTPOJIST SKOJIOTHYE-
CKOr'0 COCTOSIHUSA
TEPPUTOPHUIA.
1. | [IK-1 - cnocobnocmoio | @OTOINEKTPOKOJOPUMETP U €ro HCIONIb- | KommokBaym
IRCRIYAmUpoGams  Co- | 30BaHUE IS ONPEACIICHHS KOHIICHTPAINN
_ 8peMennylo  annapamypy | pacTBOPOB. B S
2. | u obopyoosanue 014 6vi- | OnipefesicHHe 3aBHCHMOCTH ONTHYeCKOMH | KomurokBuym
nOIHeHUs HAY4HO- | IUIOTHOCTH OKPALICHHBIX pPacTBOPOB OT
UCCTe006AMETCKUX  NO- | IJTHHEI BOJIHEL
3. | tesbix u nabopamoprbix | OmpeneieHue ToKasaTens mpenoMienns | Komwioksuym
buo.102uyeckux pabom: Pa3NUYHBIX PAcTBOPOB MPH IOMOIIM pe-
IIK-1.1 IIpumeHseT B | ppakromerpa |
4. | cBoeit mesTenbHOCTH | OnpeneneHue JUMHBL BOJHBL H3tydeHus | Komnokeuym
Jasepa.




ClIeJOBaHHUS, 3aMepBhl,
aHaIU3bl OTOOPaHHBIX
NPUPOIHBIX  oOpas-
oB; pabotarb Ha
aHATUTHYECKOM  Jia-
O6opatopHoM  00OpYy-
IOBaHUH; HCIONb30-

TOXKUBYUICTO H30TOI1A.

5. | apamuTHueckoe  ya- | [pamydpoBka  chekTpockoma u ero | Kommokeuym
GopaTopHOe  0GOpy- | MCTIONB30BAHUE JULT OTIPEeNeH s COCTaBa
JOBaHHE,  CPEICTBa oo icoie: — — —

6. " MogenupoBanune cuctemsl u3 Oonsuioro | Komnoksuym
BBIYHUCIIUTCIIBHOHN UMCIIA YACTHIL. .

7. | TEXHHUKH,  KOMMYHHU- | Oggapyxenue cnaboit pamuoakTuBHOCTH = KOMTOKBHYM
Kalliu U CBA3H; B OKPYXXAIOW[HX YeNOBeKa BeEIeCcTBax U
IIK-1.2. IIpoBoauUT | ompeneneHue nepuoja mojypacmaja Joi;
Ha60paT0pHBIe HcC- TFOXXKUBYLICTO U30TOIIA.

CJI€10BaHuA, 3aMCPELI,

aHaJIM3bl OTOOPaHHBIX

| MPUPOJIHBEIX  o0paz-

OB, pa6OTaTB Ha

AHAIIUTHYECCKOM J1a-

6opaTtopHOM  00OpY-

AJOBaHUH, HCIIOJIB30-

Batb AaBTOMATHU3HUPO-

BaHHbIE CUCTEMBI

KOHTPOJIA 3KOJIOInyic-

CKOro COCTOSHUA

TEPPUTOPUH.

1. | IIK-1 - cnocobnocmpio | ®OTOITEKTPOKOIOPUMETP H €r0 HCIIONb- | TECTHI

| OKCRTYAmuposdames  co- | 30BaHUE TS OIpenesIeHus] KOHIIEHTpaIluu
| 6pevtennyilo annapamypy | PacTBOPOB.

2. | u obopyoosanue 014 6vl- | OnpeeneHue 3aBUCUMOCTH ONTHYECKOH | TECTHI
NOIHeHUs. HAYYHO- | TDIOTHOCTH OKPAIIIEHHBIX PacTBOPOB OT
UCC1e006ameIbCkX  nO- | [UTMHEI BOJHEL

3. |esvix u nabopamopuvlx | OnpesesieHre IOKa3aress HPEJIOMIIEHHS | TECThI
buonoeuyeckux pabom: Pa3IMYHBIX PAcTBOPOB NMPH IMOMOUIA pe-

| [IK-1.1 ITpumenser B | ppakTomeTpa

4. cBOeHn NesITeJIBHOCTHU OnpeﬂeneHHe JUIMHBI BOJIHbI H3JIY4EHUA | TECThI

5 anayiHeckoe - Jas leasaelf = OBKA  CIEKTPOCKOLIA M  €ro | Tec

HUPOB T 11 r TECThI
| bopatoproe  obopy- I/I(I:HOJ};BSI'DOBaHI/Ie TS org)eneneﬂm cocTaBa
JOBaHUE, CpCaACTBa BEIINECTB.

6. | BEIYHCIUTEIHEHON MogenupoBanue CUCTEMBI U3 GONBIIOrO | TECTHI
TCXHHUKH, KOMMYHH- | yncia yacTHUL.

7. | KAy U CBS3H; Obnapyxenue cnaboli paauoOaKTHBHOCTH | TECTHI
K-1.2. [IpoBomuT | B OKPYKAIOMIMX 4EIOBEKA BELICCTBAX H
na6opaTopHbIe Hc- | OTPENE/ICHHE MepHo/a moTypacriaja Joji-




BaTb aBTOMATHU3HPO-
BaHHBIC CHCTCMBI
KOHTPOJIA 3KOJIOTHYC-
CKOTO COCTOSIHHUA

TEPPUTOPHUIL.

KpaTKaSI XapaxkTepHUuCTHKa OLICHOYHOro Cpea-
CTBa

CpeacTBo KOHTpOJiA YCBOECHHMS Y4eOHOro mare-
puajia TeMbl, pa3jeia WM pa3ieioB AUCLIMILIN-
Hbl, OPraHW30BaHHOE KaK YueOHOe 3aHATHE B BH-
ae cofecemoBaHus npenojasarens ¢ olyuaro-

IIpumepHbIi NepedYeHb OLEHOYHBIX CPEACTB

- Tabanma 2

IIpencrapienne ome-

HOYHOTO CPE/ICTBA B
dhonze

Bomnpocs! o Te-
Mam/pazfienam Juc-
[HIIIHHBI

CucTemMa CTaHAapTU3UPOBAHHBIX 33/1aHUH, MO3-
BOJISFOLIAs aBTOMAaTU3UPOBATh MPOLEAYPY H3Me-
PEHHS YPOBHS 3HAHHI U YMEHUIA 00y4aroLerocs

No HaumMenoBanne
OTIEHOYHOTO CPeJI-
CTBa
1.
|
Komnoksuym
[ LLIUMHCS
2.
Tect

|
@DoH/| TECTOBBIX 3a]1a-

HHAH
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4. IEPEYEHD KOHTPOJIbHBIX 3ATAHMI M MFHBIX MATEPHAJIOB,
HEOBXO/IMMBIX JIJISI ONEHKW 3HAHWI, YMEHUI1, HABBIKOB
U OIIBITA AEATEJIHbHOCTH

4.1. TunoBble 33/ 1aHUS /ISl TEKYI11€ro KOHTPOJA VCIIEeBACMOCTH

®opvupyeMasi KOMIIeTEHIHS:

IMK-1 «Cnoco6HOCTL 3KCIIYATHPOBATH COBPEMEHHYIO anmapatypy u oGopy-
A0BaHMe /ISl BbIMOJHEHHS] HAYYHO-UCC/IeI0BATEeIbCKHX MOJEBbIX H J1abopa-
TOPHBIX OHOJIOTHUECKHX padoT».

I1K-1.1 pumensiem 8 ceoell desmenrvHoCmy analumuieckoe nabopamopHoe
obopyoosaniie, cpedcmea BbIHUCIUMENbHOL MEXHUKU, KOMMYHUKayuu u
ce8A3U;

Pedpakromerpusi OCHOBaHa. ..

Ha U3MEPEHHUU YIJIa BpallleHUs NONSIPH30BaHHOIO CBETA;
Ha OIIpe/IeIEHNH MOKA3aTelNs IPeIOMIICHUS;

HA W3MEPEHUH OTKIIOHEHHUS YacTHIl B MATHUTHOM IOJIE;

Ha B3aUMOJIEHCTBUY SA/Iep aTOMOB ¢ MAarHUTHBIM TIOJIEM.
Meton SIMP...

HCIIONB3YIOT JJI aHAJIUu3a BEIICCTB, aTOMBI KOTOPBIX HMEIOT A/ipa € HEYETHHIM KOJITHYECTBOM

IIPOTOHOB;

OCHOBAH Ha B3aWMOJAEHCTBHHU AJIEp ATOMOB € NOCTOSHHBIM MarHUTHBIM IOJIEM;

TTO3BOJISET U3MEPATH ONTUUYECKYH) aKTUBHOCTD BEIIECTB;

OCHOBAaH Ha aHaJIi3e CTIEKTPOB JIIOMUHECIICHIIUU BeulecTs B Ipouecce SIMP.

OIIP — cieKTpOoCKOmusl. . .

MO3BOJIIET OMPEACIATH CTPYKTYPBI MOJIEKYJI ¥ KOHLIEHTPAlMH BEIIECTB, HMEIOUIUX HECIIApEH-
HBIE 3JIEKTPOHBI;

OCHOBAHA HA B3aMMOJICHCTRHH BHEITHUX SIEKTPOHOB C [IE€PEMEHHBIM MarHUTHEIM I10JIEM;
HCITIONIB3yeT MarHUTHBIM PE30HAHC ATOMOB, TOMEIIEHHBIX B [IOTOK PEHTTEHOBCKHX JTy4CH;
OCHOBAHA HA SBJICHUH Pe30HaHCca A7ep aTOMOB.

JIroMHAHECTIEHITHS. . .

Pa3sHOBUIHOCTE pocopecLeHITnH;

HCITONB3YETCS [T aHAIN3a BELICCTB, CIIOCOOHBIX CBETHThCS MO AeHcTBHEM Y @ — y4dei;
UCTIOJIB3YETCS IS ONIpEeAENIEHUS] HHTEHCUBHOCTH NOTTOMICHHS U3IyUYCHUS aHAIU3HPYEMBIM
BELLECTBOM;

SIBJICHHE, MO3BOJISIONIEE ONPEACSITE KOHUCHTPALMIO BEIIECTB, IIOMEIIEHHBIX B BEICOKOYACTOT-
HOE MarHUTHOE MOJIe.

Ha dem ocHOBaHBI (HOTOMETPHUUECKHE METO Bl aHATH3A?

+ Ha U30UpaTEeNFHOM MOTJIOLICHHH CBETA PACTBOPAMHU aHAITU3UPYEMBIX COCIMHEHHUH,

— Ha OTPaXCHHUH CBETA paCTBOPAMH aHAJIM3HPYEMBIX COEUHEHUH,

— Ha CBEYECHHH, BBI3BAHHBIM MIEPEXOI0M JIEKTPOHA B BO30YXKAEHHOE COCTOSHHUE,

— Ha U3TyYSHHH aTOMOB, COJIEPKAIIXCS B aHATM3UpyeMOM o0pasLe.

YeM 0TIAHYACTCSA CIEKTPOGOTOMETPUUECKHIT METOT aHATH3a OT (POTOKOIOPUMETPHYECKOTO
MeToaa?

— CHEKTPO(YOTOMETPUUECKHI aHATH3 HA MOTIOIIEHUHU [TOJUXPOMATHUYCKOTO CBCTa,



e + crnekTpodOTOMETPHYECKUHT aHAIN3 OCHOBAH Ha NOTJIOIUEHUH MOHOXPOMATHYECKOTO CBETA,

® — HUYEM,

e — B CneKTPOGOTOMETPHYECKOM aHATH3e 00X0AATCs €3 HCIONB30BAHUA CBETOMIIBTPA HITH
MOHOXpOMAaTOopa.

7. UYro Takoe CMEeKTPhl MOTOIEHMUS?

e -+ 9T0 rpaduuecKoe H300paKeHHIE NOTIIONIAeMOH CBETOBOY SHEPIMH IO JIJIMHAM BOJIH,

e —5TO rpaduueckoe n300pakeHuHe pactpeieieHus H3Ty4aeMOR CBETOBOK DHEPTUH 110 THHAM
BOJTH,

e — 570 rpaduyeckoe n300paxKeHUe pacpeacIeHUs KOHIEHTPaMy OPEAEIIeEMOrO BEIICCTRA 10
JTUHAM BOJIH,

e — 5710 rpaduyeckoe n300paXkeHHe pacipeaeIeHus TONIIUHBI CBETOIOIVIONIAIOIIErO pacTBOpa Mo
JUTAHAM BOJIH.

8. OT 4ero 3aBUCHT 3HAYECHUE MOJIAPHOTO KO3 (PHUIMEHTa CBETONIOTIOMEHNA?

— OT KOHIEHTPAIHH ONpe/IENIeMOro KOMIIOHEHTA,

— OT TOJILIMHEI CBETOMOTJIOUIAIOMETO CIIO,

— OT HAJTHYHUS MpUMecel, IPUCYTCTBYIOUIMX B PaCTBODE,

+ OT IPUPOABI OMIPEALNAEMOrO KOMIIOHEHTA.

9. KakoBo HazHadeHHE CBETOPHILTPOB, HCIIOIB3YIOMEXCS B (POTOKOJIOPUMETPUH?

+ ¢cBeTOOWIIBTPHI HPOMYCKAIOT CBETOBOE U3NyUYEHHE JIMUIb B ONPEAEICHHOM HHTEPBAIC [UTHH BOJIH,
KOTOPOE€ MaKCHMAaIBHO ITOTJIOACTCA PaCTBOPOM,

— CBETOQIIBTPEI IPOMYCKAOT JIyYH MOHOXPOMAaTHYECKOTO CBETA,

— CBETOMIITBTPHI MPOMYCKAIOT JIYYH MOJIUXPOMATHUECKOTO CBETA,

— CBETOHILTPHI PA3IaratoT MOJTUXPOMATHUECKUH CBET HA MOHOXPOMATHUECKHE COCTABILAOMIHUE.

10. Yem oTauuaercst crekTpohoToMeTpus OT (POTOKOIOpUMETPHI?
— B CIIEKTPO(HOTOMETPHH UCIIOIB3YETCS TOTJIOMEHHE TOABKO MOJIHXPOMATHYECKOrO CBETA,
+ cIEeKTPohOTOMETPHS MPUMEHSETCS MPH aHANTH3E B OoJee IMUPOKOM JHANa30He JUIMH BOJIH 110~
[JIOIAEMOTr'0 CBETA,
— B CIIEKTPO(OTOMETPHE Pe3YTbTATh! ONpefeneHuil He 3aBUCAT 0T pH aHanM3HpyeMoro pacTso-
pa’
— CHEKTPO(YOTOMETPUIO MOXKHO IPUMEHATh LIPU aHAIHU3E PACTBOPOB CBETONMOIIOIIAKONINX CO-
e/INHEHMH B OPraHuIeCKUX PACTBOPHUTEIISX.

IIK-1.2. TIposooum nabopamopHvie Uccae0068aHUs, 3amepol, AHAAUZbLL OMO-
6pantbix NPUpoOHLIX 00paA3yoe; pabomame HA AHATUMUYECKOM Aabopa-
mopHoM 060py006aHUU; UCNONBLI08ANb ABMOMAMUSUPOSAHHBIE CUCHEMbl
KOHMPOA IKOLOSUUECKO20 COCMOANUAL MePPUMOPULL.

11. Yto Ha3BIBAOT ONTHYECKOI [IJIOTHOCTHIO PAacTBOpa?’
— Pa3HocTh MHTEHCHBHOCTH CBETA JI0 U Moce norjolmarorero cjios: Io-1.
— OTHOIIEHHE MPOMICAIIETO Yepe3 MOTJIOMIAIOIIUH CI0H CBETOBOrO MOTOKA K €r0 BEIHYHHE JI0
noryiotmenusi: 1/1o.
~ Crenesns nornoeHus cgera pactsopom: (Io—I)/Io.
+ Jlorapu™M OTHOLIEHHS UHTEHCHBHOCTH CBETa JO €0 NOIVIOIEHHS K MHTCHCHBHOCTH CBETa,
npoleaero epe3 noriomaronmit cioi: 1g(lo/I).

12. Bo3MOXHO JId OJJHOBpeMEHHOE (POTOKOJIOPUMETPUUECKOE ONPE/IENIEHHE ABYX KOMIIOHEHTOB MPH
HX COBMECTHOM IPUCYTCTBHH?
— BO3MOKHO IIPH COOMIOJEHWH OCHOBHOTO 3aKOHA CBETOIOITIOMICHHS Ui KaXKAOro U3 KOMIIO-
HEHTOB,
+ BO3MOJKHO, €CJIH II0JIOCHI TIOTJIOMICHHS KOMIIOHEHTOB HAXOAATCS B Pa3HBIX 001acTAX BUAUMO-
ro CIEKTpa WM NePEKPBIBAIOTCS TOIBKO 4aCTHYHO.
— HEBO3MOXKHO, T.K. OKpacka pacTBopa OyJeT CMEIIAHHOH, COOTBETCTBYIOIIEH HATOXKECHHIO
OKpacok (1[B€TOB) 000MX KOMIIOHCHTOB,



13.

14.

—HERO3MOXKHO HH MTPH KAKHUX YCIOBHIX.

Bo3MOXHO JTH OJHOBpeMeHHOe (POTOMETPUUECKOE OIpPEAeTICHHE JBYX KOMIIOHEHTOB MPH HUX
COBMECTHOM IPUCYTCTBHH, €CJIM TOJIOCHI MOTJIOMIEHHUS B CIEKTPAX 3TUX KOMIIOHEHTOB IOJHO-
CTBIO IEPEKPHIBAIOTCS?

— HEBO3MOJXKHO,

— BO3MOKHO ¢ IIOMOIIBIO (POTOKOIOPUMETPOB C MPUMEHEHHEM PA3HbIX CBETOQUIIBTPOB,

+ BO3MOXKHO TOJBKO C MOMOINBIO CEKTPOGOTOMETPOB € UCIIOIB30BAHUEM IIPABHIIA & {UTUBHO-
CTH ONTHYECKUX ILIOTHOCTEH,

— BO3MOXHO, €CJIH MOJIApHBIC KO3()(UIMEHTh! NOIIOMEHNS KOMIIOHEHTOB HE 3aBHCAT OT HX
KOHIIEHTpalUH.

B nayunoii n1aGopaTopuy MMpH W3yYeHHH AEHCTBUS PEHTI€HOBCKOTO M3JIy4eHHs Ha OHOIOrHYe-
CKHME OOLEKTHl BO3HHKIA HEOOXOJAMMOCTh B  YBEIWYCHHH IIOTOKA PEHTTEHOBCKOIO HM3IIy4c-
aus. Kakoli u3 NpeaioKeHHbIX METOIOB MOXKHO IIPHMEHHTh 3TOM ciiydae”?

A. 1.YpeJnueHHe HANPSGKEHUsI, 2.yBeJHYEeHHE CHIbI TOKA 3.yBeJHYeHHE TEMIIEPaTypbl
HAKAJIa KATOJA B peHTI¢HOBCKOMH TpyOKe.

B. 1.YMeHblIeHHE HANPSDKEHNS, 2. YBEJIMUCHHE CHIIBI TOKA B PEHTT€HOBCKO#H TpyOKe.

C. 1.VMeHblIeHHe HAIPSDKEHNS, 2. yMEHbIIICHUE CUIBI TOKA B PEHTTEHOBCKOH TpyOKe.

D. 1.VBenuueHue HampsoKeHHs, 2.yMEHbIIEHHE TEMIEPaTyphl HaKajla KaroJa B PEHTI€HOBCKON
TpyOKe.

E. 1.YMeHblueHHEe CUIILI TOKA 2.yBEJIMYEHHE TeMIIepaTypbl Hakajia KaTola B PEHTIEHOBCKOM
TpyOKe.

15. Bribepute ompe/ieneHre MOIHOCTH ITOIVIOIEHHOH TO3BL.

A. OTHolLIeHKE NpUpanIeHns S5KBuBaneHTHON 10351 (dH) kK nHTepBaATY BpemenH (dt).

B. OTHoeHke npupaiieHus monomennoi 1o3el (dD) k uHTepBany BpemenH (dt).

C. Dro npousseaenue 1036l (dD) Ha KodbdunueHT KadecTsa (k).

D. D10 npousseeHue morioneHHo 1o3sl (dD) Ha equHULy mIomany 00JIy4aeMOro BEIIECTRa.
E. OtHomenue sueprun (E) k Macce 00y4eHHOTO BEIECTBA.

16.  Kaxoe u3jyueHHe HA3BIBAIOT HOHU3HPYIOIUM ?

A. DIEKTPOMarHuTHOE W3JYYEeHHE ¢ AMHOH BOJHEI 80 HM, KOTOPOE BEHI3BIBAET HOHH3AIMIO ATO-
MOB U MOJIEKYJL

B.IToTOKH 4acTHIl B 2JIEKTPOMArHUTHBIX BOJIH, B3aHMOJACHCTBHE KOTOPBIX CO CPENOH MPHBOIMT
K HOHM3ALUH €¢ aTOMOB H MOJIEKYJL.

C.TTOTOKM YacTHIl B HOHOB, B3aUMOEHCTBHE KOTOPBIX CO CPEIOM MPUBOIUT K BO30OYXAECHUIO €€
ATOMOB U MOJIEKYL.

D. IToTok noHoR, 00pa3z0oBaBIIMXCS IPYU PAAHOAKTHBHOM pacna/e.

E. IToTOK YacTHII, B3aUMO/ICHCTBHAE KOTOPBIX CO CPeAOi IPHUBOJUT K MOHHM3AIMKM JTOrO IOTOKA
YacTHII.

17.  Kakoe H3jydeHHE HA3bIBAIOT PEHTICHOBCKUM H3TyYeHHEM?

A. PeHTreHOBCKMM H3IYUYEHHEM Ha3bIBAIOT HJIEKTPOMATHUTHBIC BOJHBI C JAJIMHOH BOJNHBL OT 80
1o 107 mMkm.

B. PeHTreHOBCKMM W3JiydeHHEM Ha3bIBAIOT MOTOK MEKTPOHOB, 00JafaroliX OONBUIOH dHEPrH-
eit;

C. PeHTTeHOBCKUM H3JIyYEHHEM HA3bIBAIOT JIEKTPOMArHHTHLIE BOJHBI C JUIMHOH BOsHBI OT 80
10 107 um.

D. PeHTreHOBCKHMM H3JIydeHHEM Ha3BIBAIOT BOJIHBI ¢ AJIHHOH BonHbI 0T 80 10 107 .

E. PEHTTCHOBCKHMM H3ITy4eHHEM HA3HIBAIOT IIOTOK 3EKTPOHOB ¢ 3Heprueit ot 80 /10 10 M3B.
18.  CmekTpanbHEBIE METOIBI AHANHU3A. ..

a) OCHOBaHbl Ha H3MEPEHHH HHTCHCHBHOCTH 37€KTPOMATHUTHOTO H3JIyYCHHA, KOTOPOE IOTJIO-
LIAETCS MJIH MCITYCKAETCS aHAITM3HPYEMBIM BEIIECTBOM:

0) OCHOBaHbBI Ha H3MEPEHHH MOTJIONICHUS BEHIECTBOM YICKTPOMArHUTHOTO M3JIy4YEHHUS B BUIH-
MOit 1 OnrkHEH YIETpadHoIeTOBOM 06IaCTH CIIEKTpA;

B) OCHOBAHBI Ha MCCIIE/IOBAHUH CIIEKTPOB OTPAXKEHHS BELIECTB;



') OCHOBaHBI Ha M3YUYEHUH B3aUMOIEHCTRHS BEIIECTB € FMEKTPOMATHUTHBIM H3TYUCHHUEM.

19.  AtoMHO-aOcOpOIUOHHBIN aHAIIU3. ..

a) OCHOBAH Ha UCCJIEIOBAHUH CIIEKTPOB IIOTJIOLIECHNS;

6) OCHOBAH Ha UCCIEJOBAaHUU CIEKTPOB UCITYCKAHUS;

B) TpeOyeT IpUMEHEHHUS CIICHATHHBIX JIAMI, KaTO KOTOPBIX CACNAH U3 METANIA, KOHLICHTpa-
L1IO KOTOPOr'o OMpPEJIEISIOT;

r) He TpeOyeT mepeBo/ia BeIecTBa B aTOMapPHOE COCTOSIHHE ¢ TOMOUIBIO IJIAMEHHU.

20.  ATOMHO-3MUCCHOHHBIM aHAJIHN3...

a) OCHOBaH Ha HUCCJICAOBAHUU CHEKTPOB MOTTMOLICHHS;

0) OCHOBAH Ha UCCIICJIOBAHNY CIIEKTPOB UCITYCKAHHS;

B) IPUMEHSETCS 11 aHATN3a OPTAHUUECKUX BEIIECTB;

I) IPAUMEHSETCS] TSl pa3ieICHUS U aHAJIN3a CMECEH BEelIeCTB.

21. DoTOMETpHUA TAMEHH. ..

a) pa3HOBHJHOCTH aTOMHO-3MHCCHOHHOTO aHAIH34;

0) pa3HOBUAHOCTH ATOMHO-a0COPOIMOHHOTO aHATIH?34a;

B) MPUMEHAETCS AJIsl AaHAIM3a aKTUBHBIX METAJUIOB;

I') IpUMeHseTCs AN aHAJIN3a HEMETaJUIOB.

22. MounekyispHas CIIeKTPOCKOIMS OCHOBAHA. ..

a) Ha MOJIYUYeHUH U aHAIN3€E CIEKTPOB MOTJIOIEHUS MOJIEKYT;

0) Ha IOJTy4EHHH 1 aHATU3E CIIEKTPOB HCITYCKAHUS MOTEKYIT;

B) Ha aHaH3€e CICKTPOB MOTTIOMIEHUS MOJIEKYJIaMH PAJKO - U MUKPOBOJHOBOIO U3AyUEHUS;

T') Ha aHalli3e CIIEKTPOB IMHCCHH MONIEKYIL.

23.  ®oroMeTpUyYECKU aHAJN3 OCHOBAH...

a) Ha aHaTH3e COPOIMOHHOM CITOCOOHOCTH Pa3IHYHBIX BEIECTB IPH MPOXOKACHUH Yepes 1Mo~
[JIOTUTEND;

0) Ha U3MEePEHUY MOTJIOMIEHUS U3TYUEHHS ONITUYECKOTO IMana3oHa;

B) Ha UCCJIEI0BAHUU CIIOCOOHOCTH MOJIEKYJ AeopMUpoBaThCS MO AeHcTBUEM yhabTpaduoneTo-
BOT'O U3TyYeHUS.

24, . @u3nyecKuil CMBICI MOIYJIA YIPYTOCTH COCTOMT B TOM, YTO MOIAYNb YIPYTOCTH YHC-
JICHHO PAaBeH ...

1. HampspkeHuI0, BO3ZHUKAIOIIEMY IPU U3MEHEHHHU B3aUMHOTO MOJIOKEHUS Tell;

2. HanpspxkeHu1o, BO3HUKAIONIEMY NMPH YBEJINYSHUH JUIMHEI 00pasiia B /1Ba pa3a;

3. Pa3HocTH MEX Iy KOHEUHBIM U Ha4YaJIbHBIM 3HAYEHUEM PA3MEPOM TeJl, Ha KOTOPBIE ACHCTBYIOT
BHEIITHUE CHJIBI;

4. OtHOomeruto abcoMOTHON NedopMaliii K epBOHAYaNbHOM [IHHE;

5. ¥Yriy, Ha KOTOPBIH cMeUIaeTcs OJTHA YaCTh TEJIa OTHOCUTENIBHO JAPYTUX €ro 4acTei.

25. . DJacTHMYHOCTBIO Ha3bIBAIOT CIOCOOHOCTH OUOJOIMUYECKUX TKAHEH

1. OpOTHBO/AECHCTBOBATH BHEUIHUM Harpy3KaM;

2. MPOTHBOACHCTBOBATE Pa3pyLICHUSIM O] ACUCTBHSIM BHELIHUX CHIT:

3. U3MEHATH pa3Mephl MO AeicTBHEM BHEITHUX CHUIT;

4.coxpaHATh (MOYTH MOJHOCTHIO MM YaCTUYHO) M3MEHEHHE pa3MEpPOB IOCIE CHATHUS BHEIIHUX
BO3JICHCTBHUH;

5.BOCTaHABIMBATH UCXOJHBIE pa3Mephl U (JOPMY HOCTIE CHATHS BHEIIHUX BO3AEHCTBUH.



Bonpoce! 4151 KOVIOKBUYMA

HK-1 - cnocotHOCMbIO IKCRIYAMUPOBANL COBPEMEHHVIO ANNUPAMYPY U 000pYO00saHLe O.15 Ebl-
NOIHEHUSL HAY YHO-UCCICO0BUMEILCKUX NO.1e6bIX U 1ADOPAMOPHBIX 0110.1021YECKUX PADOM.

ITo pazaenam «@P0TOIIEKTPOKOJOPHMETP U €ro UCIOJIL30BaHHE I
onpee/iecHUs KOHIEHTPAUUH pacTBOpoB» U «OnpeaeeHne 3aBHCHMOCTH OII-

THYECKOH NJIOTHOCTH OKpaAlICHHLIX PAacTBOPOB OT AJJHHBI BOJTHBD>:
1IK-1.1 Ipuvensiem 6 ceoell OeameIbHOCMU AHATUMUYECKoE 1abopamopHoe 060py0osa-
Hue, Cpeocmea BbIYUCTUMETbHOU MEXHUKY, KOMMYHURKAWUL U CA31L,

DortoanekTpokonaopumeTp (PIK) — ero ocaHoBHBIE BIIOKH.
O3K npuMeHeHHE A UCCICAOBAHM B 00JACTH UCCIIEIOBAHUS JKUIKOCTEH
B uem 3akirouaeTcs MepBbIii 3aK0H HorIommeHus (3akoH byrepa-Jlambeprta)?
C¢opmynupoBath 3aK0OH ITOTIONIEHNS (3aKOH bepa).
3anucathk U 00BsACHUTE 00001IeHHbIH 3ak0H byrepa-JlamOepra-bepa.
OT 4ero 3aBUCHT M KaKod (pH3MUECKUI CMBIC] UMEET HATypalbHbIH MoKa3aTelp Io-
TJIOMICHUS o7
7. OT KaKuX BEJIHUYHUH 3aBUCHT MOHOXPOMATHUECKUX MOKAa3aTeNb ociadbnenus?
8. UTto Ha3pIBaeTCs, MPO3PAvHOCTHIO pacTBOpa?
9. UYto Ha3BIBacICS, ONITHYCCKO IITIOTHOCTHIO pacTBOpa?
10. Kak BeIOpatsh cBeTOGIIBTP I8 MPOBEACHHU HEOOXOIUMOT0 aHaIH3a?
11. Kak BeIOpaTh pazMep KIOBETHI IUIs POBCACHUSA HEOOXOIMMOI0 aHaIu3a?
12. Kak onpeenuTh KOHIIEHTPAIIH BEIIECTBA B pacTBOpe?
13. Yrto oTHOCHTCS K QU3HKO-XUMHUUECKAM METOIaM aHajiu3a’?
IIK-1.2. IIposooum rabopamophbie UCCIe0068aHS, 3AMePbl, AHALU3bL OMOOPUHHBIX HPUPOOHBIX
06pazyos; pabomame HA AHATUMUYECKOM AAOOPAMOPHOM 060p)O0GaHUL, UCNO.1b306AMb UG-
MOMAMUZUPOBAHHBIE CUCMEMbL KOHMPO.15 IKOAOPULECKOSO COCIMOARUA MEPPUMOPULL.
14. AHanu3 KakuX BELECTB MOXKHO Mpou3BouTh Ha PIKe?
15. YTo TaKoe cTaHAapTHBIE PACTBOPHI U UEM OHH OTJIMYAIOTCS OT PACTBOPOB CPaBHEHHSA?
16. [loHATHE ONTHYECKON MIIOTHOCTH
17. llosicHuTe (PM3UUECKUAN CMBICT U TPAHHLBI NPUMEHUMOCTH IU(PdepeHInaIbHOIO H
HMHTETPANbHOI0 3aKOHOB ITOTJIOIIEHUS CBETA.
18. Kakne BuIIBI paccessHUS CBETA CYILIECTBYET?
19. Kakne napaMeTphl XapakTepU3yIOT MOTJIOIIEHUE CBETA PACTBOPAMU?
20. Kak onpeaenuTh KOHIEHTPALMIO OKpaIlIeHHBIX pacTBOpoB Ha ODKe?
21. UeM 0OBsICHSIETCS BO3MOXHOCTD TTOBBILUCHHS M YMEHBIIEHUS PACTBOPUMOCTH TBEPBI
BEIICCTB C POCTOM TEMIEPATyphl?
22. Kak cTposT rpaIyHpoBOYHBIH IrpadiK H KaKOBO €ro 3HaueHue?
23. Ucnonr3oBanue cBeTOPUIBTPOB MpH HcciaeaoBaHuAX Ha PDK.
24, B xaxoif obnacTd crekTpa MOTNOMIEHUS JUCIEPCHS CBETa SIBISACTCA aHOMAaNbHOU?
Kakoe moryolneHue cBeTa B BELIECTBE HA3BIBAETCS COOCTBEHHBIM?
25. MeTtoap! onpeaeneHus KOHLEHTPpaLUi OKPALIEHHBIX PaCTBOPOB.

Sk W=

ITo pa3zneny «OnpeaesieHne nokasaTess NpeJOMJICHHS Pa3/HIHBIX pPacTBOPOB

npu noMomu pegppaKkromerpar:
[IK-1.1 Ilpuxiensem 6 ceoetl OesmelbHOCMU dHATUMUYECKoe 1abopamopnoe 06opyoosa-
Hue; Cpeocmsa GbIYUCIUMETbHO MEXHUKY, KOMMYHURAYUY Ul CEA3U,

1. K kakuM MeTO7aM OTHOCUTCS pedhpakTOMETPUUECKII aHAIN3
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Yto JIe)HT B OCHOBE pe(PpakTOMETPUUECKOTO METOA
Yto onpeaensioT Ha pedpakToMeTpe
[Tonsipu3anus ceera
[IpuMeHEeHNe MONISIPU3aTOPOB B TEXHUKE
Oco0cHHOCTh KPUCTAUIOB TYpPMAaIiHA AJIs1 IOJISIpU3aluH CBETa
3aKOH OTPaKEHUA CBCTA
Maremarudeckas GopMysia 3aKoHa PEIIOMIICHHUS
. YTO HA3BIBAETCS OTHOCHTEIBHBIM/aOCOMOTHBIM ITOKa3aTeIeM MIPeJIOMIIeHHS?
10. Kakasg XapaKTEpHCTHKA CBETOBOI BOJIHbI HE W3MEHHTCH IIPH ICPEXOJE M3 OIHOU
CpeIbl B JIPYTYIO
11. fIrieHune NONHOTO BHYTPEHHETO OTPAXKEHHUS
12. TlpenenbHbIH YroJl IIOJHOTO BHYTPEHHETO OTPAXKEHHMS
13. U3 4ero COCTOMT ONTHYECKAs CHCTEMA pedpaKToMeTpa
14. Ilpunnun neiictBus pedpakromerpa
IIK-1.2. IIposodum 1abopamopubie uccie008ans, 3d.Mepol, GHIU3bI OMOOPAHHBIX NPUPOOHLIX
00pazyos; pabomame HA AHATUMUYECKOM 1aDopamopnos 000pyOoSaHuu, UCNO.Ib306UMb (G-
MOMAMUBUPOBGUHHBLE CUCMEMbBL KOHMPOS IKOI02ULECKO20 COCMOAHUSL MEPPUMOPULL

N R

15. Yro Takoe BOJOKOHHAs ONTHKA?

16. Jucnepcus ceeTa

17. BrnmsiHue AUCMEPCHM CBETA HA BENMYUHY IIPEAEIBHOIO YIJIa IPEIOMIICHHS

18. IIpuunun ackicteus pedpaxromerpa AdGe

19. Xonx nyueii cBeTa B IpU3MeHHOM Oj10Kke AGGe

20. OOBSACHHUTH 3aBHCUMOCTDH BEJIMYUHBI [IPEJEIBHOIO yIiia OT JUIMHBI BOJIHEI.

21. Kax ¢opmupyercs u3obpakeHre B (OKATbHOH IIOCKOCTH 3pHTENBHON TPYOBI NIPH
OCBENICHUY OeJIbIM CBETOM?

22. Tlouemy B pedpakToMeTpe HENb3s BECTH H3MEPEHHsS IpEAeNbHOro yria 0e3 3pu-
TenpHOU TpyOs1? Kakosa ee posb? /

23. JIns 4ero rpaHu W IpU3M | JIEJIAI0T MAaTOBBIMH?

24. Yto Ha3bIBaETCS ATOMHOH M MOJIEKYJIAPHOH pedpakuuei?

25, Onrtudeckas JJIMHA IIyTH

Ilo pazaeny «OnpenesieHue JJHHbI BOJHbI M3JIYYE€HHS JIa3zepar:
IIK-1.1 Ipuvensem ¢ ceoeti 0esmeIbHOCMU AHATUMUYECKOoe 1ab0pamopHoe 000py0osa-
Hue, CPeOCmea GulMUCTUMENbHOU MEXHUKY, KOMMYHUKAYUL U CBA3U;

HecamocTosTENBHBIN H CAMOCTOSATENBHBIA Pa3psiibl

Tumner caMmocTOATENBHBIX Pa3psanoB

Uto 03HAYAET TEPMHH «a3ep»?

YeM OTIHYAETCS Ja3epHOE H3JydeHHE OT OOBIYHOro cBeTa’?
[IpuBeuTEe OCHOBHBIE CBOMCTBA JIA3€PHOIO M3JTyUEHHS.
[TpuBequTe KIaccH(pUKAIUIO JIa3€POB.

Kak mosny4uth HHBEPCHYIO HAaCEIeHHOCTh YPOBHEH?

OOBsACHUTE, UTO TAKOE CIIOHTAHHOE H3JIyueHHe?

9. OObBsACHHTE, YTO TAKOE BBIHY)XJICHHOE H3yUcHHE?

10. OTaryrie CIIOHTAHHBIX W BBIHYKICHHBIX IEPEXOI0B.

11. PacckaxuTe, Ha 4éM OCHOBAH NPHHIMI paboThI Jjiasepa?

12. O6GbacHUTE, YTO O3HAYAET TCPMHH «MHBEPCUS HACEIEHHOCTEH »?

13. O6paTHas cBsI3b, KaK OHA OCYIIECTBAsETCS B ja3epax. Posp onTH4eckoro pesonaropa
B Ja3epax.

O N AWk
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14. Ucnionis30BaHKe B reMi-HEOHOBOM Jla3epe CMECH JIBYX I'a30B - Iellusd U HeoHa. Poib
KaX/10T0 U3 HUX.
15. TlepeuyrcnuTe 4eThIpe Kilacca Ja3epPHON OIMaCHOCTH.
16. Kakue comyTeTByIomne GakTophbl JIa3epHOro UITyYeHHS BBl 3HaeTe?
17. [MoyeMy HMEHHO TepMUYECKHH 3()(PEKT UMeeT CylecTBEHHOE 3HAUCHUE B XapaKTe-
PUCTHKE TIOBPEKeHUS OMOTOrHYeCKUX TKaHeH, IpH AeHCTBHM W3Iyd4eHHs B KPaCHOU U
nH(ppaKpacHO# obnactax criekrpa’?
IIK-1.2. IIposooum 1abopamopivle UCCIe006UHUS, 34MEPLL, AHATU3b. OMOOPAHHBIX NPUPOOHBIX
00pa3yos; pabomame HA AHATUMUYECKOM 1AOOPAMOPHOM 000PYO0BaHI; UCNO.T6306UMb (6~
MOMAMUIUPOCAHHBLE CUCMEMbL KOHMPO.15 IKOI02UYECKO20 COCMOAHUA MEPPUMOPIIL.

18. Ilepeurciante rpynimbl Ouosornyeckux 3G(PeKToB, BO3HUKAMLIMX IIPH BO3JEHCTBHH
Ja3ePHOTO U3IIYUCHUS HA OpraHu3M YEJIOBEKA.

19. IlpuBeauTe mpUMEPB! IPUMEHEHHUS JIA3€PHOI0 M3IYYCHHS B BCTCPUHAPHM U MEIH-
HHE.

20. Kakum 00pazom MpOHCXOAUT HaKadKa B Ta30BbIX Jlazepax?

21. DHepreTHUYECKHE XapaKTEPHCTHKH JIa3epa.

22. TrepnoTensHEIE Ja3€PHL.

23. 'a30BBI€C J1a3epHl.

24. 3HayeHue MeTacTAOUIBLHBIX YPOBHEH A/ J1a3€pHOTO H3JIy4YeHHS.

25. TTouemy B OKI" BO3MOXKHO CYIIECTBOBaHHE KOsieGaHuil ¢ pa3IHYHbIMM YaCTOTaMH?

ITo pasnenam «['pagynpoBKa cNMEeKTPOCKONA H €ro HCIO0J1b30BaHHE s
onpeje/ieHUs cOCTaBa BemecTB» H «MoJeJHpoBaHue CHCTEMbI H3

00JIbIIOr0 YHCIA YACTHI
ITIK-1.1 Hpuviensiem 6 ceoell 0essmeibHOCMU AHAIUMUYECKOE 1ab0pamopHoe 000py006a-
HUe; CPeOCMBA GLIYUCIUMEILHOU MEXHUKY, KOMMYHUKAYUL U CEA3LL

1. JudpakiuornHas pemeTka, €¢ yCTpOUCTBO U napaMeTpsl. MexaHn3M BOSHUKHOBCHUS

[JIABHBIX U TOOOYHBIX MAKCHMYMOB U MUHUMYMOB.

2. TemnoBoe u3iyueHHe. XapaKTEPUCTHKU AJIS €0 OMUCAHUS. 3aKOHBI TEILIOBOIO H3-

JYUEHHUS.

3. HudpakpacHoe uydeHue, ero morioueHune. Yem oOycIOBIE€H €ro TepaneBTHYe-

ckuit 3¢ dext? Uto Takoe TepMorpadus?

4. VaerpaduoneroBoe u3iydeHue. HazoBute 30HBI yIbTpa(HoNeTOBOrO H3IYUYECHHS B

3aBUCHMOCTH OT UX OHOJIOTUYECKOTO ACHCTBHSL.

5. Uro mOHHMAKOT HOJ JUCTIepcHeil cBeTa?

6. Urto Takoe CEKTp U3IydeHHs?

7. Kakoi CHEKTp HA3BIBAETCS HENPEPHIBHBIM MUTH CIUTOMIHBIM?

8. WsmydyeHne Kakux TeJs JaeT I0J0CAThIE CIIEKTPhI

9. Kaxwue Tea npy W3JIyuYCHHH JArOT JUHEWYAThIH CIEKTP, 4TO OH M3 ceOd MpeICTaBd-

eT?

10. M3 KakuX COCTABHBIX YaCTeH COCTOMT CIIEKTPOCKOI U KaKOBO HX Ha3HadeHHe?

11. YTo Takoe CIeKTp MOTJIOMIEeHUs?

12. Kak nporpaayupoBarth CIEKTPOCKOI?

13. 3aKoHOMEPHOCTH B aTOMHEBIX cnekTpax. Popmyna banemepa

14. Jlns vero B mprudope UCHONB3YeTCs KOJLTUMAaTop?

15. Jlnst yero rpaayupyroT CIIEKTPOCKON?
ITK-1.2. IIposooum 1abopamophsie ucc1e0068aHUsA, 3dMepbl, AHA 136l OMOOPANHBIX NPUPOOHBIX
00pa3yos; pabomames Ha AHATUMUYECKOM 1aDOPAMOPHOM 000PYO0BAHLN, UCNO.1b306AMb U6-
MOMAMUZUPOBUHHBIE CUCIEMbL KOHMPO.1S IKOI0UYECKO20 COCHOSHUSL MEPPUMOPUILL.
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16. OcoGeHHOCTH MPHU3MBI TOCTOSHHOTO OTKJIOHEHHS (IIPU3MbI AGOE)

17. OxapaKkTepu30BaTh CIEKTPaNbHBIH MPH3MEHHBIH MpPHOOP: a) yrjoBas U JNHHeHHas
JIACTICPCHS, 0) pa3pelaromas CnocoOHOCTh: B) paboyas 001acTh CIIEKTpa.

18. B deM 3akirovaroTcs HEJAOCTAaTKU MPU3MBI KaK JUCIEPTHPYFOLIETO 3JIEMEHTa CICK-
TPaIbHBIX [IPUOOPOB?

19. Kak MOXHO OmpenenuTh noKa3arelb MpeJoMICH S MaTepHana Npu3Mbl? OT 4ero o
3aBUCUT?

20. 3akon aBoraapo

21. T'a3oBasg noctosHHAA

22. Nuddysus B razax U TBEPIABIX TeNax

23. Cnyuailinble Oy KAaHUS MOJIEKYJIbI

24. Kos¢pumuent quddysun OpoyHOBCKOM HacTUIbI

25. Kak u3MeHHTECS KapTHHA OPOYHOBCKOTO JIBH)KCHUS [IPH YBEJIMYECHHH TEMICPATYphl?
26. Kak u3MeHHThCA KapTHHA OPOYHOBCKOTO IBHXKEHMUS, €CIIM BOIHYHO SMYJIBCHIO 3aMC-
HUTH SMYJIbCHEN Ha TTUTepuHe?

ITo pazgeny «OOHapyxeHHe c1a00l paqHOAKTHBHOCTH B OKPY:KAIOIIHX
Yye/IOBEKA BellecTBAX H OmNpeJesieHHe NMepHOAa MOJIypacnaja AoJroxKuBy-
IIero H30TONax»:

IIK-1.

IIK-1.1 Ilpuvensiem ¢ ceoell 0esmelbHOCHU HAIUMUYECKoe 1abopamoproe 000pyoosda-
Hile, CPeOCMBA LIYUCTUMETLHOT MEeXHUKY, KOMMYHUKAYUL U CBA3L

1. Yro takoe porosddexr? 3akousr porodpdekra Croneropa. YpapHeHue HoTord-
thexTa, oIMy4eHHOE DUHINTCHHOM
2. PentrenoBckoe m3nydeHue (omnpeaenenue). Crnoco® MOTy4EeHUS PEHTTEHOBCKOTO

UBITyYEHUSI.
3. PamuoaktuBHOCTH. BUABI paIHOaKTHBHBIX H3TYyUYCHUH.
4. JlozumeTtpus

5. 3akoH paIMOaKTHBHOTO pacnaja.

6. OnwiTel Pesepdopaa mo paccesHuo a _ yacrum,

7. Iloctynatel bopa

8. Cuekrpsl HCITyCKAaHMsI, UX BUIEL

9. EIWHHUIEI aKTHBHOCTH PaJUOHYKIHIOB

10. VHakTHBAIKA MOJIEKYJ B pe3yjbTaTe MPSMOTO W HENPSIMOro NEUCTBUS HOHM3HPY-
IOIIUX H3JTYUYEHHH.

11. O6was dusnuecKkas XapaKTEPUCTHKA HOHH3UPYIOMHX H HEMOHU3HPYIOLIUX H3JIyYe-
1515078

12. Bpemennbie H 7030BbIe dPPEKTH paguaLuu.

13. OcoOeHHOCTH AEHCTBHS Pa3HBIX BUAOB OOIYYEHMS OPraHH3MOB Pa3HBIMH THITAMH
paxuanuy.

2. I[Iposooum aabopamopitble UCCICO08AHUS, 3AMEPDL, ANAIUIbL OMOOPUAHHBIX NPUPOOHBIX

06])(131[06’,' pa6omamb Hd dHAIUMUYeCcKoM .7(16()]’)6”7’10]7}1(),1[ 060py006(lllllll.' UCHO.1b306AMb G-
MOMAMU3UPOBUHIHbLE CUCIEMNbL KOHIMPO. 1A IKO.102UYECKOC0 COCIMOANHLUA meppzmzopuzl

14. DTanbl OTBETHHIX peakiuil Ha ocTpoe oOiydeHue: (pusHueckuit, Ouopusnydeckuil u
001IeOHOIOTHYECKHH.

15. CHHIPOMBI OCTPOrO JIydeBOTO MopaxkeHHs. KpHTHUeCKHE MPOLECCH JIyYEBOTO IO-
pakeHHS.

16. ®akropsl, MOAUDHUINPYIOMHUE TYUEBOE IMOPaXEHHUE: PaJAMOINPOTEKTOPLI M pajido-
CEHCHOMITH3aTOPBI, MX XUMHUECKas IPHpoaa H OHOJIOTHUECKOE AeHCTBHE.
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17. MexaHU3MBl TIOTJIOMIEHHS] PEHTICHOBCKUX M raMMa-U3JIy4eHHi, HEHTPOHOB, 3aps-
KEHHBIX YaCTHIIL.

18. DKCIO3MIIMOHHBIC U MOTJIOIIECHHBIE JO3bI H3/yYEeHUH.

19. TIpsiMoe aelicTBE pannalyy Ha OMOMOJIEKYIBL.

20. KoamuecTBeHHBIC XapaKTepUCTHKH THOETH OOMYyUYECHHBIX KJIETOK.

21. Crpoenune aroma

22. Paauonwn3 BOAb! U TUIIUAIIOB.

23. HUCHONMB30BAaHUE PA3TWUYHBIX BHAOB H3IYUYCHHH B MEIHIIMHE, TEXHHWKE M CENBCKOM
XO34HCTBE.

24. OCHOBBI MHKPOJO3UMETPUH UOHU3UPYIOIIUX U3Ty4ECHHH.

25. CrpoeHue aTOMHOTO f/ipa

a. TunoBbie 3a1aHHs IS MpPOMEKYTOYHOM ATTECTALIHU

ITpoMeXyTOYHAS aTTECTaIMs 0 TUCLIHILTHHE OCYIIECTBISAECTCS B (hopMe 3a-
yeTta. 3aueT CTAaBUTCA MO pe3yJbTaTaM YCIICLIHOIO IMPOXOXICHHS TEKyLIEeH arTe-
CTAaLMY W aHAJIA3Aa MTOJTOTOBIIEHHBIMHU CTYIEHTaMHU J1abopaTopHbIX padoT, ydacTHs
HX B THCKYCCHUSX, TIPH 3TOM IIPOBOJUTCS OLIEHKA KOMIIETEHLIUH.

Ecnu pesynbTaT TeKyllled aTTeCTallUW HE YCTpauBaeT CTYyJIEHTa, TO eMy
IIPEICTOUT CJaBaTh 3a4eT, B MPOIecce KOTOPOro OH JOJKEH MPOJEMOHCTPUPOBATh
MIEPEYHCIICHHBIE Bhillle 3HAHUS, YMECHUS Y HABBIKU.

Bonpocsl K 3a4eTy

IIK-1.1 Ipuvensem & ceéoeil OestmeTbHOCHU QHATUMUYECKOe 1a00pamopHoe 060py0osa-
Hue; CPedcmed BblHUCIUMETbHOL MEXHUKY, KOMMYHUKAYUY U CEA3U!

1. Kakoe Bpems moTpeOyeTcsi CBETOBOMY JIydy Ha IPOXOXKIACHUE PACCTOSHHSA OT
Connna go 3emud (150 mupa. km)?
2. MookeT nu paccenBarolias JIMH3a CO3IaBarh JeHcTBHTENIbHOE H300pakeHue? Ilo-
yemy”?
3. Kak M3MEHHTCS KOJIMYECTBO MAKCHMYMOB, HAOJKO/IaeMbIX OT AU(GPAKIHOHHOU
PEIIETKH, €CJIH YMEHBIINTD YHCIIO MITPUXOB PEIIETKH Ha 1 MM? a)ymeHbLIHTCA; 0) yBe-
JIMYUTCS; B) HC H3MEHHTCH
4, BriGepute mapaMeTphl, KOTOpbie BXOIAT hopMysry HblOTOHA [ CHIIBI BHYTPEH-
HEro TPeHHS.
A. T'palMeHT CKOPOCTH, [IOMIAAb B3aHMOIEHCTBYIOIHX CIIOEB, KOI(DPHIMEHT BA3KOCTH.
B. Paguyc cocyna, pasHOCTh HaBleHHH, KOY(QULUUEHT BSI3KOCTU, I'HAPABIHYECKOE CO-
IPOTUBIIEHHUE.
C. Ilnomans B3aMMONEHCTBYIONIMX CJIOEB, Pa3HOCTh JABJICHUH, TOJIIMHA COCYIa, CKO-
POCTE.
D. T'uapasnudeckoe COMPOTHBICHHE, KO3(D(DULHUEHT BA3KOCTH, CKOPOCTb.
E. Pa3HOoCcTh gaBieHuil, paanyc cocyaa, CKOpOoCTh.
5. BriOepute mapaMeTphbl, KOTOpbIe BXOAAT B (opMyly Ansd pacuera umcia Peii-
HOJIbJICA.
A. Tliowmans B3auMOJIEHCTBYIONIMX CJIOEB, CKOPOCTh TEYEHHS JKHUIKOCTH, ILUIOTHOCTD
XKHMIKOCTH, KO()(PUIUEHT BI3KOCTH.
B. CkopocTh TeUCHHS KHAKOCTH, INIOTHOCTE JKHIKOCTH, AUAMETp cocya, KoopdHIneHT
BA3KOCTH.
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C. I'pajieHT CKOPOCTH, TUIOTHOCTD JKUAKOCTH, KOA()(PUIHEHT BSI3KOCTH.

D. CxopocTh TedeHust KUIKOCTH, pa3HOCTh JaBICHUH, AUaMeTp cocy/a, AIHHA CoCya.
E. I'pagueHT CKOPOCTH, INIOTHOCTD KUJIKOCTH, KOIPGHLUNUEHT BI3KOCTH, IMaMETP COCy/a.
6. [Tyuok Georo cBeTa pa3jiaraeTcsi B CIEKTp € TOMOIIBIO AH(PPAKIHOHHOH peleT-
KH ¥ MIPA3MEL B KakoM K3 CIEKTPOB KpacHbIe JIydd OTKIIOHSIOTCS OoJblie, yeM duoie-
TOBBIE? @) B U(QPAKIIMOHHON peleTke; 0) B IPU3ME; B) OAMHAKOBO

7.Jlnana3oH JJIMH BOJIH BUAMMOTO CBETA....

a) 380 - 760 um; 6) 300- 600 uM; B) 500 - 800 HM™; 1) 120-400 HM; 1) 700 - 1200 HM

8. KocTs npencrasisger codoif ...

a)apMHPOBAHHBIN KOMITO3MIHOHHLINA MaTepHa, NOJIOBUHY 00beMa KOTOPOrO COCTABIIACT
THAPOKCHIANIATHT, a BTOPYIO TIOJIOBUHY -OpraHuyeckas (IVIaBHBIM 00pa3oM KOJLIATreH)
COEIMHUTENILHO-TKaHEBAS OCHOBA; 0)reTepOTeHHYIO TKAaHb. COCTOSIIYIO U3 3-X HAJIOXKEH-
HBIX Jpyr Ha Jpyra CJIOEB: DJOHAepMHca, MAEPMBl M IOJAKOXKHOH KJIETYATKH,
B)COBOKYITHOCTH MBIIICYHBIX KJIETOK H BHEKJIETOUHOIO BEHIECTBA, COCTOALIETO U3 KOJLIa-
r'eHa W JJIACTHHA; T')BBICOKOIACTHYHBIN MaTepHall, COCTOSALIMKA U3 KOJIareHa, 31acTuHa U
IJIaJKUX MBIIEYHBIX BOJIOKOH; J)BOJIOKHA KOJUIAr€Ha, 37IaCTHHA 1 OCHOBHOI'O BEIIECTBA -
MaTpHIIBL

9.0THOCHTENBHOI TedopMaliell Ha3bIBaIOT ...

a) M3MeHeHMe B3aMHOTO MOJIOKeHUs Teit; 0) V3ameHenue pa3mepoB u (GOpPMBI TeJ TOA
JEHCTBHEM BHCIIHHX CHI; B) Pa3HOCTh MeXIy KOHEUHBIM M Ha4albHBIM 3HAYEHHUEM pa3-
MEpOM TeJl, Ha KOTOpPBIC NEeHCTBYIOT BHEIIHHe CHIbL; ©) OTHOIIEHHE abCOMIOTHOM Je-
dbopManuu K mepBOHAYANBHOM JUTHHE; 1) YT0J1., Ha KOTOPBIA CMeImaeTcs OHa 4acThb Tea
OTHOCHTEJIFHO JIPYTHX €T0 HacTeil.

10.  SIBieHMe TEIOMPOBOJHOCTH UMEET MECTO IIPH HAIMYHHU FPATUEHTA . ..

# TemnepaTtypbl

# KOHLIIEHTpaluu

# CKOPOCTH CITOEB WMIKOCTH HIIH r'a3a

# 3MeKTPUUECKOTO 3apsa

11. B ombiTe HOHTa OTBEpCTHS OCBEINATNCH MOHOXPOMAaTHYECKUM CBETOM C JJIHHOM BOJI-
HBI A = 600HM , pacCTOSHIE MEXTY OTBEPCTHAMHU d = 1MM , pacCTOAHHE OT OTBEPCTUH 0
skpaHa | = 3m . HaiiTu monoxxeHue TpeTbel H YETBEPTOH CBETIIBIX IOJIOC.

12. Kakum DOJKEH OBITH YroJl OTpaXEHUs CBETOBOTO
Jy4a, YTOORI MaAlONIKH Y9 COCTABIAN C OTPAKCHHEIM yroi 60°7

A.30°. B. 50°. B. 20°.

13.  Ilpu nepexosne jyua cBETa U3 MEPBOH Cpelbl BO BTOPYIO yroil mafeHus paBeH 435°,
a yron upesiomyieanss 30°. KakoB OTHOCHTENBHBIN IIOKa3aTeNb MPEIOMIIEHHA BTOPOH
Cpeabl 1o OTHOUICHHUIO K niepBoi? A. 3. b. \2.B. 1.

14.  Tlokasarenu mpenoMJICHHS aiMasa, CTeK/a U BOABI OTHOCHTEJILHO BO3HyXa pas-
uel 2,42; 1,5; 1,33, B kakoM B3 3THUX BEUIECTB IIPE/IENBHBIN YIOJI IIOJHOTO BHYTPEHHETO
OTpa)keHHs HMEeT MaKCHMAaNbHOE 3HadeHue?

A. B anmase. b. B ctexne. B. B Boze.

15.  IloBepXHOCTHOE HATSKEHHE G BhumcIsiercs no gopmyre: a) o = F/(21): 6) 6 = F/l;
B)6 =2F/l; r) 6 =F/S; n) o = FL.

16.  IlogoOHO rasam, CBOMCTBA )KUAKOCTH HE 3aBHCAT OT HAIPABJIEHHS JEHCTBHA. JTO
HaspiBacTea:  a)AHuzoTponms;  O)M3zoTpomus;  B)I[oBEpXHOCTHOE — HATSDKEHHE,
r)KanunispaocTs; 1)HeT npaBUIBHOIO OTBETA.

17.  Yem BbI3BaHO MOBepxHOCTHOE HaTshkeHHe? A. [IpUTsHKeHHMEM MOJIEKYJ MOBEPX-
HOCTHOT'O CJI0S K MOJIEKYJIaM BHYTpH XHUAKOCTH. b. OTTamKkuBaeM MOJIEKYJI IIOBEPXHOCT-
HOTO CJIOS OT MOJIEKYJT BHYTPH XHAKOCTH. B. JleficTBHeM Ha MOJICKYJIBI KHAKOCTH CHIIBI
TSKECTH.
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18. Ot yero 3aBUCUT KOPUUIUEHT MOBEPXHOCTHOTO HATSKCHHUS KUAKOCTUH? A,
Tonbko OT poja KUAKOCTH U Han4uug npuMeceid. b. Tonbko 0T TeMnepaTypbl KUAKOCTH.
B. Ot pojia xuakoctu, €€ TeMrepaTypbl U HAIMYUS B HEl IpUMECEH.

19. XKuakocth NpakTUYECKH HECKUMAEMa MOTOMY YTO... A. BEJIUKO MOJEKYJISIPHOE
JaBjieHue. b. MONEKYNBI XKUAKOCTH HEMOJBIKHEL B. OUeHb BesinKa NTUHAMUYECKAst BA3-
KOCTbH YHJIKOCTH.

20.  Cwibl MOBEPXHOCTHOTO HATSIKEHMS JICUCTBYIOT B... A. BEPTHKATHHOM MJIOCKOCTH.
B. ropusonTaneHol miockocTy. B. B moOoM HanpaB/ieHHH.

21.  IloBepxHOCTHOE HATSXEHUE BOJBI IPU 0°Cu100°C... A. omunakoso. b. paz-

AWYHO, y BoAsI mpu 100 °C 6ombiue. B. Ppa3IM4YHO, Y BOLBI [IPH 0°C GoubLe.
IIK-1.2. IIpocooum rabopamopHovie uUCCIeO08AHUA, 3dMEPbl, AHAIU3bL OMODPUHHBIX NPUPOOHBIX
00pasyos, pabomamo Ha AHATUMUYECKOM 1aOOPAmMopHOM 000pYO0Saniill, UCNO.Tb306AMb (G-
MOMAMUZUPOBUHHBIE CLUCMEMBL KOHMPO.IS IKO.I0LUYECKO20 COCMOAHUSL MEPPUMOPUIL

22.  HempepblBHBIE CIIEKTPBI JAIOT: a) TBEPAbIE TeNd, HAXOASIIMUECS IPU O4YE€Hb OOJIb-
LIMX TeMIlepaTypax; 0)B ra3000pa3HOM MOJEKYJISIPHOM COCTOSIHUH, B KOTOPOM MOJIEKY-
JIbI HE CBSI3aHBI WM CJIa00 CBS3aHEI APYr ¢ APYTOM; B)B razo00pa3HOM aTOMapHOM CO-
CTOSIHHUM, B KOTOPOM aTOMBI NPaKTHYECKH HE B3aHMOACHCTBYIOT ApPYr € JPYIOM;
I')pacKal&HHBIC JKUIKOCTH; /1)ra3bl MO/ BEICOKUM /1aBICHHEM

23.  ChexTpsl norioieHus OBIBAIOT a) TOJNBKO HEIPEPHIBHEIC U MOJIOCATHIS; 0) Hempe-
pPBIBHBIE, THHEHYATHIE W [IOJIOCATHIE; B) TOJIBKO HENMPEPBIBHBIE U JIUHEHYATHIE; T) TOJIBKO
JIMHENYAThIE U I10JIOCATHIE

24,  Kakue IIpu mepexone atomMa U3 BBICHIETO0 YHEPreTUYECKOTO YPOBHSI Ha HH3-
muii... 1) atoMoM noraomaeTcst OTOH 2) aTOMOM HCIycKaeTcs (PoToH 3) aToMOM HeIyc-
KaeTcsl JBa KOTEPEHTHHIX (OTOHA 4) MPOUCXOIUT SBJICHUE TEPMOIIEKTPOHHON SMUCCUH
25. BsaumopelcTBUe cBeTa ¢ BEIIECTBOM HMEET IIPHHIUIIUAIBHO BEPOSITHOCTHBIH
xapaxTep. B xBaHTOBOIl Teopuu B3auMOAEHCTBHS CBETA U BEIIECTBA BBOAMTCS ITOHATHE
BEPOSTHOCTH IEPEeX0a, KOTOPOe OTIMYAETCS OT MOHATUS BEPOSTHOCTH, UCIOIB3YEMOTO
B MareMatuke. Kako#l ¢u3nueckuii CMBIC]I MMeeT MOHATHE «BEPOATHOCTH MEpexoaan,
HCHONb3yeMoe B jazepHoi ¢usuke? A. Unciao KBaHTOB, HCIYCKAeMBIX WM IOIJIOLIae-
MBIX MPHU MEPEXOAE MEXIY JHEPreTHYECKHMH YpOBHSAMH cpelbl. b. OTHOmEHHe dncna
UCITYIIEHHBIX WM MOTTOMIEHHBIX KBAHTOB K YHCIIYy B3aUMOJEHCTBYIOIIHMX CO CBETOM Ya-
ctutl. B. Uncno KBaHTOB, HCIYCKAEMBIX MIIH MOTJIOMIAEMBIX IIPU IEPEX0e MEXAY JHEp-
TeTHYECKAMHU YPOBHAMH cpejibl B cekyHay. [. OTHOIIeHHEe Ynclia B3auMOeHCTBYIOINX
CO CBETOM YaCTHI] K YHCIY UCIYIIEHHBIX WU MOTJIOMEHHBIX KBAHTOB.

26.  Snenue nuddy3un xapakTepuzyeT MEePeHOC... # MacChl # JHEPrUuu # HMILYJbca
HAIIPABJACHHOrO ABHXXEHHUS # EKTPUIECKOro 3apaaa

27.  Koxa npeacrapiser co0oif ...

1.apMUpPOBaHHBIH KOMIIO3UIIMOHHBIH MaTepUasl, OJOBHHY 00BEMa KOTOPOIrO COCTaBIISET
THAPOKCHJIAIIATUT; 2.F€TEPOreHHYI0 TKaHb, COCTOSULIYIO M3 3-X HAJOXKEHHBIX JpPYT Ha
Jpyra cJO€B: SNUAepMHCca, JepMbl U IMOJKOXXHOH KJIETYATKH; 3.COBOKYIMHOCTb MbIIIEY-
HBIX KJIETOK M BHEKJIETOYHOrO BELIECTBA, COCTOAILIETO0 W3 KOJIareHa H 3NacTHHA,
4.BBICOKO?aCTHYHbII MaTepHas, COCTOAIIMI U3 Ko/larcHa, JaCTHHA | [JIaJKHX MbIIIEY-
HBIX BOJIOKOH; 5. BOJIOKHA KOJUIAreHa, 3JacTHHA U OCHOBHOIO BEIIECTBA - MATPHIIBL

28.  CrexssHHas npusMa pasnaraeT Oenblit ceeT. Ha pucyHkax npeactaBieH xon Jiy-
4eil B mpu3Me. IIpaBUIBHO OTpaXkaeT peanbHBINA X0/ JIyue pHCYHOK ...
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\BrioneTossik

A#

° ITK-1 «CnocoGHOCTh 3KCIIYAaTHPOBATH COBPEMEHHYIO almnapatypy H
o0opyaoBaHHe AJisl BHINOJHEHHS HAYYHO-HCCIEA0BATE/IbLCKHX MOJICBbIX H Ja-

OopaTOpHBIX OHOOrHYECKHX PadboT».
IIK-1.1 IIpumensiem 6 ceoeil desmelbHOCMU QHATUMUYECKOe 1ab0pamopHoe 000py00sa-
Hue, cpedCmed GuINUCIUMETbHOL MEXHUKY, KOMMYHUKAYUU 1 CBA3U,

1. CrekTp HOTJIOMEHUS — 3TO a)CBETNBbie JIMHUM Ha TEMHOM (POHE JIMHEH4ATOoro CleKTpa
6)cBETIbIC IMHUK HA TEMHOM (DOHE HETPEPHIBHOTO CIEKTpa H3JIyUEHUS B)TEMHBIC JIHNHUN
Ha CBETJIOM (POHE HETIPEPBIBHOTO CIIEKTPa U3MyUYeHHS T)TeMHBIE JTUHUYU Ha CBeTIOM (oHe
JMHEHYATOTO CICKTPa U3ITYUCHUS
2. CrexTpalbHBIA aHAIN3 — 3TO a)METOH OINpeNeNIeHHs BUAA U3JIyYEHHUS IO THILY
criekTpa O)METON OIpeJcicHHS XWMHYECKOT0 COCTaBa BEIIECTBA IO €ro CHEKTPY
B)aHAM3 CBOMCTBA MPU3MbI WK ITU(PPAKIIHOHHOM PELIETKH I)OIMpeNesieHHe arperaTHoro
COCTOSTHUS BEINIECTRA ITO €T0 CIEKTPY
3. Ha gem ocHoBana pabGora maszepa 1) Ha sBinenuu dotoaddexra 2) Ha snenun
HHAynuporanHoro urydenus 3) Ha ¢oronax 4) Ha undpaxpacHom usnydeHun

4. Kakoif OCHOBHOH 3NIeMEHT 00s3aTeNIbHO NPHCYTCTBYET B KOHCTPYKIIMH Jla3epa JII000ro
tuna? A. AktuBHas cpeaa, b. Pesonatop, B. Cuctema Hakauku, I'. 3epkasa pe3oHarTopa.

5. AxtuBHasg cpefia paboTacT 1Mo TPEXYPOBHEBOH cxeMe Hakauku. KOHUEHTpalys aKTHBHBIX
4acTHII cpebl paBHa n. KakoBbl JOKHBI OBITh HACEMEHHOCTH IHEPreTUYECKUX YPOB-
"einl,n2,n3 1 mosryueHus yeunenus B cpeae? A. n2 > n/2, b. nl1> n/2. B. n3>nl . T.
n3>n2.

6. Kakoe uzryueHHne Ha3bIBAIOT PEHTTEHOBCKUM M3JIydeHUeM?
A. PEHTreHOBCKHM H3JTYUCHHEM HA3BIBAIOT ANMEKTPOMArHUTHHIE BOJIHBL C JUTMHOH BOJIHBI
ot 80 10 10°mkM. B. PeHTreHOBCKUM H3IyYCHHEM HA3BIBAIOT MOTOK 3IEKTPOHOB, 00a-
paromux oonbioi sHeprueit; C. PeHTreHOBCKMM H3/Iy4eHHEM Ha3bIBAIOT JJIEKTpOMar-
HUTHBIE BOJHBI ¢ [UTHHOM BoJHBI 0T 80 110 10 M. D. PeHTreHOBCKHM H3MydeHHEM Ha3bl-
BAIOT BOJHEI ¢ JUTHHOM BoHBI OT 80 10 10 M. E. PEHTreHOBCKMM M3IydeHHEM HA3BIBAIOT
IIOTOK MEeKTPOHOB ¢ dHeprueit ot 80 1o 10-5M»3B.
7. DOTOWIEKTPOKOJIOPUMETPUYECKII aHAIIH3. ..
a) TpeOyeT NPUMEHEHHS! MOHOXPOMATHUYECKOTO M3JTy4YEHHSI;
0) OCHOBaH Ha CIIOCOOHOCTH BEIIECTB OKUCISATHCS UM BOCCTAHABIHBATHCS MO BO3IEH-
CTBHEM BUIUMOTO H3JIyYEHUS;
B) TpeOyeT MOMyUYeHHs OKpanieHHBIX (OpM aHATH3HPYEMBIX COeUHEHU};
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T') TO3BOJISIET OMPEJENSTh KOHI[EHTPAIlMK MYTHBIX U TEMHOOKPALICHHBIX PAaCTBOPOB.
8. CriextpohoTOMETPHSL. ..
a) UCIIONIb3YeT MOHOXPOMATHYECKOE H3JTyYEHHE;
0) ocHOBaHA HA UCCJICAOBAHMH IOTJIOUICHHS AHUTH3UPYEMBIM PACTBOPOM U3IIYYEHUS OIl-
THYECKOTO JHAIa30Ha;
B) OCHOBAaHA Ha U3MEPEHUN HUHTEHCUBHOCTH PAacCEMBAHMS CBETA aHAIU3UPYEMBIM pac-
TBOPOM;
) IpUMeHseTCs [Tl aHaJIi3a [IPO3PAvYHbIX HEOKPALIEHHEIX PaCTBOPOB.
9.  AToMHO-aOCOpOIMOHHBIN aHAH3 UCIIOIB3YIOT I aHAIK34a. ..
a) NETKUX METAIJIOB;
0) TSOKENBIX METAIIJIOB;
B) aKTHBHBIX HCMCTAIIIOB;
I') HEAKTUBHBIX HEMETAILIIOB.
10. Beibepure onpejiejeHHE TOTJIOMEHHON 103b] MOHU3UPYIOLIETO H3JTyYCHH.
A. TlornmomeHHas 3Heprus WOHU3UPYIOLIETO H3JIy4YCHHUs, pacCUMTaHHAs Ha €IUHHUIY
Iomaan 00Iy4aeMoro BeIecTBa;
B. llormomeHHast ?HEPTHUs HOHU3HUPYIOLIETO H3JIYUYEHMS, PAacCUYMTaHHAs Ha €AUHHIY
Macchl 00JTy4aeMOro BEIIECTBA;
C. TlornomenHast 3HEPTUs HOHU3UPYIOLIETO W3/1yYCHUS 3a €IUHHUILY BDEMEHH;
D. CpenHst sHEPrHsl HOHU3UPYIOWIETO U3TYyYeHHs, PACCYUTAHHAS HA AMHHILY ILIOLIA/ (|
00JIyyaeMoro BellecTBa.
E. TlormomeHHas 3HEPrusi MOHHU3UPYIOMIETO H3JIyYEHHS, PacCUMTaHHAs Ha eIHMHHILY
Macchl 00JTy4aeMOoro BeIeCTBa B €/IMHUILY BPEMEHH.
11. BsiGepuTe OCHOBHBIE IPUHITUITBI KOJHYECTBEHHOM pasinoOnOoIOruy.
A. TIpHHOHAI YCUTHUTENS, TPUHIUI TONaJaHus, IPUHLAN MAIICHH.
B. [IpsHIMN yCUMUTENS, TPUHITUIL [TONAJaHUS, [IPUHIUI TOYHOCTH.
C. [IpuHIHT MAIIEHH, IPHHIUI JOCTATOYHOCTH.
D. IIpuHIMT nOMagaHus, IPUHINN JOCTATOYHOCTH, IPHHIMII TOYHOCTH.
E. [TpuHUMI MUIIEHH, IPUHIUII TOYHOCTH.
12.  Yro Ha3pIBacTCA TOPMO3HOU CIIOCOOHOCTHIO?
A. JIuHeiiHO# TOPMO3HOI cIOCOOHOCTHIO HA3bIBaeTcsl OTHOMeHHe Heprun dE, Te-
paeMoii MOHH3HpPYKWINeii YacTHIEH NPHU MPOX0KIACHUH JIeMeHTapHoro nytu dl B
BelIECTBE, K AJHHE 3TOr0 My TH.
B. JlunHeiiHOM TOpPMO3HOM CHOCOOHOCTBIO HA3bIBACTCS MPOH3BEACHHE KOJIMYECTBA Iap
HMOHOB, 00Pa30BAHHBIX 3aPSKEHHON MOHU3MPYIOIIEH YacTULICH Ha DJIEMEHTApHOM IyTH
dl Ha BenMUKHY MyTH.
C. JluncitHolt TOPMO3HOH CMOCOOHOCTBIO HA3bIBAETCS OTHOIIEHHE KOJHYECTBA Iap
HOHOB, 00pa30BaHHBIX 3aPsHKEHHON HOHU3UPYIOLIEH YacTUIlEH HA 3JIEMEHTAPHOM IIyTH
dl, x sTOoMy myTH.
D. JluneitHOl TOpMO3HO# CIIOCOOHOCTBIO HA3bIBACTCA OTHOILICHHME KOJUYECTBA HOHOB
000HuX 3HAKOB, 00pPa30BAHHBIX 3apAXKEHHOW MOHHU3UPYIOINEH YacTHULICH Ha dIIEMEHTap-
HoM myTH dl, K 3TOMY myTH.
E. JIuneiiHOM TOPMO3HOM CIIOCOOHOCTHIO HA3bIBACTCS JUIMHA IIYTH, HA KOTOPOM IIPOHC-
XOJIUT MOJIHAS [TOTEPS SHEPTHH U3ILYUCHHUS.
[1K-1.2. TIposodum aabopamoprulie ucc1eO06aHUA, 3AMepbl, AN IU3bL OMOOPAHHBIX NPUPOOHBIX
00paszyos; pabomams Hd AHAIUMUYECKOM Ad00PAMOPHOM 0DOPYOOSANUL; UCNO.Ib306UMb UG-
MOMAMUSUPOCAHHBLE CUCMEMbL KORMPO.IA IKOI02ULECKO20 COCIMOSAHUA MEPPUMOPUIL

13. Y10 ABNACTCS aHATHTHUYECKUM CHUTHATIOM B (POTOMETPHYECKHX METOAAX aHanu3a’
— MakCHMMaJbHas JUTMHA BOJHBI B CIICKTPE MOTNOIEHHS,

— IMPHHA CIEKTPAIBHON JINHUY,

+ omTHYECKas IJIOTHOCTH PacTBOPA,
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— KOHIIEHTPaI1s OMpe/IesiieMbIX KOMIIOHEHTOB.
14.  YTo MOHHUMAIOT MOJ KOHTPACTHOCTHIO (POTOMETPUYESCKUX peakLuii HICHTH(UIH-
PYEMBIX CO€IUHEHUH?
+ pa3HOCTH JUIMH BOJH MaKCHMYMOB ITOTJIOMIEHNS UACHTH(GHIHUPYEMBIX COETMHEHUH,
— CyMMY JUTHH BOJIH MAKCHMYMOB TIOTJTIOLICHUS HACHTU(GHIUAPYEMBIX COEMHEHNIA,
— MaKCHMAIbHYIO IJTUHY BOJIHBI IOTJIOIIEHUS ONPEACIAEMOro DJICMCHTA,
— Pa3HOCTD JUIMH BOJH MOIJIOLIEHUS ONPEAEISAEMOrO 3JIEMEHTa U IPUMECHBIX JJIEMEH-
TOB, MPUCYTCTBYIOIIKUX B pacTBOPE.
15. Yem oObscHSETCSA MPHUPOIA CIIEKTPOB MOTJIOMICHUS B YIIBTPa(HUOIETOBOH H BH/IM-
Mot 00acTax crekTpa?
+ YHCIIOM M MePEMEIICHHEM 3JIEKTPOHOB B ITOTJIOUIAFOIIMX CBET MOJICKYJIaX ¥ HOHOB,
— YHUCIIOM aTOMOB, BXOAAIIUX B COCTaB MOJIEKYI,
— Kosie0aHNeM aTOMHBIX SACP, BXOISIINX B COCTaB MOJIEKY I,
— mepepacnpe/ielieHneM SHEPTHR MEXKAY BpaIlleHUEM U KOJIeOaHUEM sJEP B MOJIEKYJIaX.
16. BriGepuTe I1aBHbIE NIEPBUYHBIE NTPOLECCH B3aHMOCHCTBUS PEHTIEHOBCKOIO U3-
JIY4CHHS C BEILIECTBOM.
A. KorepeHTHOE paccenBaHie, HEKOTePEHTHOE pacceHBaHue, POTOIDPEKT.
B. KorepenTHoe pacceuBanue, (oto3¢HeKT, peHITEHOIOMUHECTIEHIINS.
C. ®otorddext, hpoToxumMudeckas peakuus, PeHTTEHOMIOMUHHCIEHIH.
D. ®oro3ddexT, HeKOrepeHTHOE pacCEHBAaHHE, Pa3pbiB XUMHYECKHX CBS3EH.
E. Pa3peiB xuMHYecKuX cBsi3eH, POTOXMMUYECKAs PEaKIIHsL.
17. C noMoIns HOHHO-0OMEHHOM xpoMaTorpaduu MOXKHO. ..
a) pa3esTh HeEKTPOIUTHI;
0) yMAr4aTh KECTKYIO BOLY;
B) ONPEAEIIATH KOHLUEHTPALIHIO STHJIOBOTO CIIMPTA;
T) pa3JeNsTh SJIEKTPOIUTHL.
18. . Jedopmainuei TeKy4eCTH HA3bIBAIOT CIIOCOOHOCTS ...
1. VM3McHEHHE B3aUMHOTO NOI0KEHUS TEI;
2. W3menenue pazMepoB U (HOpMBI TE MO IEHCTBUEM BHEIIHUX CHIT;
3. edopmMaruro, KoTopas BO3pacTaeT 0e3 yBeJIMUEHU HalPsKEHHU
4. OTHoIeHHe a0COMIOTHOM Je(opMallii K IepBOHAYAIbHOM JUIMHE,
5. OTHenpHBIX C10eB OMONOTHYCCKUX TKAHEH CMEIaThCs ¢ HEKOTOPOH CKOPOCTBIO OT-
HOCHTEIBHO JIPYTHX €€ CIJIOEB.
19. Merton SIMP...
¢ FKCIONB3YIOT /ISl aHAIM3a BEIIECTB, ATOMBI KOTOPBIX UMEKOT AApa ¢ HEYETHBIM KOJIH-
YECTBOM IIPOTOHOB;
e OCHOBaH Ha B3aWMOJICUCTBUH SJEP ATOMOB C IIOCTOSIHHBIM MarHUTHEIM IIOJIEM;
® [O03BOJIAET U3MEPSATH OMTUYECKYIO aKTHBHOCTDH BEIIECTB;
e OCHOBAH HA AHAJIM3E CIEKTPOB JIOMHHECIICHIIMN BellecTB B npouecce SIMP.
20. Yto HazpIBaeTCs JIMHEHHON IITOTHOCTHIO HOHU3ALUH?
A. JIuHeiHOH MJIOTHOCTBIO HOHH3AIMH HA3bIBACTCA OTHOLICHUE 3HEPIUU, TEPAEMOI 3a-
PSOKEHHOW MOHU3UPYIOLIEH YacTHIIEH MPH [IPOXOKACHHUH JIEMEHTAPHOIO IYTH B BEIIC-
CTBE, K ANHUHE 3TOrO MyTH.
B. JluHe#HOH MIOTHOCTHIO HOHH3ALHU HA3LIBACTCS TPOM3BEIEHUE KOJIMYECTBA Iap
HOHOB, 00pa30BaHHbBIX 3apPsSHKEHHON HOHU3HMPYIOLIEH HaCTULEH HA JIEMEHTAPHOM IYTH
Ha JJIAHY 3TOTO IIyTH.
C. JIuHefiHOM TIOTHOCTHI0 MOHM3AIMH HA3BIBACTCH OTHOIICHHE KOJHYECTBA Nap
HOHOB, 00PA30BAHHBIX 3APHKEHHOI HOHM3IHpPYHOMIEH YacTHLEH HA YJIeMEHTapHOM
MYTH K 3TOMY MyTH.
D. JlunefiHOM MJOTHOCTHIO HMOHMU3ALIMKA HA3bIBAETCS OTHOLIEHHE KOJIMYECTBA HOHOB
000HX 3HAKOB, 0OpPA30BAHHBIX 3APAKCHHOH MOHH3HPYIOLUEH YaCTHLIEH HA dJIeMEHTap-
HOM TYTH, K 3TOMY IIyTH.
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E. JInneHHO! MIOTHOCTHIO HOHHU3AIUH HA3BIBAETCH JJIMHA IIYTH. HA KOTOPOM TPOHCXO0-
JUT HOHH3ALHS ATOMOB H MOJIEKYJL.

5. METOAUYECKHE MATEPHAJBI, OIIPEJEJSIOIINE
IMPOIEAYPHI OLIEHNBAHUS 3HAHUI, YMEHNI N HABBIKOB
U ONBITA JEATEJNBHOCTH, XAPAKTEPU3YIOIIINUX TAIIBI
®OPMHUPOBAHHUS KOMIIETEHIIUI

Kputepun olleHUBAHUSA 3HAHWUE OOVUAIOLIUXCS OPU MPOBENEHHUU KOJLIO-
KBUYMA:

¢ OT™MeTKa «OTJHYHO» - O0OYyYAIOUIUICS YETKO BBIPAXKAET CBOIO TOUKY 3pe-
HUS 110 pacCMaTPUBAEMBIM BOIPOCAM, IIPUBOLS COOTBETCTBYIOLLUE IIPUMEPBHL.

» OTMeTKA «XOpOUIOY - O0YUAIONIUICS IOMYCKAET OTAE/IbHBIC TOTPEITIHOCTH
B OTBETE

¢ OT™MeTKA «YI0BJIETBOPUTEIBLHO» - 00yUaroluiicss oOHapyKuUBaeT mpobe-
Jbl B 3HAHUSX OCHOBHOTO YUeOHOIO M HOPMATUBHOI'O MaTepUaa.

¢ OTMeTKAa «HEYIOBJETBOPHUTEILHO» - O0yHaromuiics oOHApyXUBaeT Cy-
IIECTBEHHBIC MTPOOEIBI B 3HAHUSIX OCHOBHBIX IMOJIOXKCHHUH NUCIHILTAHBI, HEYMCHHE
¢ TIOMOILBIO IIPenoJaBaTess NMOJYYMTh NMPaBUIILHOE PELICHHE KOHKPETHOM Mpak-
THYECKOH 3aJauu.

K])I/ITGDI/II/I OLICHHBaHUS 3HAHUM 06\-'qa10mnxcs1 IpH IIPpOBCACHHHU TCCTHPO-
BaHUA.

Pesynprar TecTMpOBaHHMSI OLEHMBAETCA MO MPOLECHTHON IUKalle OLICHKHU.
Kaxnomy oOyuaroniemycs mnpejjaraercss KOMIUIEKT TECTOBBIX 3aJaHUi U3 25 Bo-
IIPOCOB:

¢OTMeTKA «OTJIHYHO» — 25-22 NpaBUIIBHBIX OTBETOB.

*OTMeTKa «X0pomo» — 21-18 paBUIIBEHBIX OTBETOB.

sOTMeTKA «yI0BJETBOPHTEJbHO» — 17-13 paBUIIBHBIX OTBETOB.
*OTMeTKa «HEyJ0BJETBOPUTENbHO» — MeHee |3 MpaBUIBHBIX OTBETOB

Kputepuu 3HaHMIi IPH NPOBEIEHUH 324YeTa:

eOTMeTKa «3a4TE€HO» — BBINIOJHEHBI BCE€ BUJBI yueOHOH paboThi, mpemdy-
CMOTpeHHble Y4eOHbIM IUTaHOM. OO0y4arolluics IEMOHCTPHUPYET COOTBETCTBHE
3HAHWM, YMEHHM, HABHIKOB IMPUBEICHHBIM B TaOJHIIaX MOKa3aTeIsIM, OMEPUPYET
NpuOOPETEHHBIMU 3HAHHUSIMH, YMEHUSIMU, HABBIKAMU, IPUMEHSIET UX B CUTYaLUAX
MOBBIIIEHHOR CJIIOKHOCTU. [Ipu 3TOM MOryT OBITH JOMYIIEHBI HETOYHOCTH, 3a-
TpYJHEHUS NpPH aHATUTUYECKUX OINEepalHsx, IEPeHOCEe 3HAaHUM U YMEHHH Ha HO-
BbI€, HECTAHIapTHBIC CUTYaIINH.
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e OTMeTKA «He 3a4TeH0» — HE BBINIOJHEH OAMH WU Gosee BU/I0B y4eOHOH
paboTEl, MpPeIyCMOTPEHHBIX Y4eOHbIM MmiaHoM. OOydaroluicss AEMOHCTPUPYET
HETIOJHOE COOTBETCTBHME 3HAHWMM, YMEHHI, HABBIKOB IMPUBEACHHBIM B TaOIHUIAxX
ITOKa3aTesIaM, IOIMyCKAIOTC 3HAYUTEIbHbIe OMUOKHU, MPOSABIAETCA YaCTHIHOE OT-
CYTCTBHME 3HaHWH, yMEHHI, HABBIKOB IO pAAY INoKazaTenell, 00y4aromuics UCIbl-
THIBACT 3HAYUTENIbHBIE 3aTPyIHEHUS MPU ONEPUPOBAHUHU 3HAHUAMH U YMEHUAMH
[IPH MX TIEPEHOCE HA HOBBbIE CUTYAIlMH MM HE BBIOJHEHBI BUJBI yieOHOH paboTH,
IpPeIyCMOTPEHHBIE Y4YeOHBIM IUIAHOM. JIEMOHCTPHUPYET HEIOJIHOE COOTBETCTBHUE
3HaHWH, YMEHWH, HABBIKOB MTPUBEICHHLIM B TaOJIuIaX MOKa3zaTeneH, JOIMyCKaloTCA
3HAYMTEJIbHBIC OLUMOKM, MPOSBISETCS OTCYTCTBHE 3HAHUU, YMEHUH, HABBIKOB IIO
OomblleMy pAXy IOKazaTejed, oOydaromMiicss HCHBITBIBAET 3HAYMTEJLHBIE 3a-
TPYJIHEHUS TIPH ONMEPHPOBAHMH 3HAHUSAMH U YMEHHUAMU IIPH HX IIEPEHOCE Ha HO-
BBIE CUTYyalllH.
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