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1. IEJM 1 3AJAYU TUCIATLIAHBI

OCHOBHAS Ie/Ib JUCIAMIHHEL - HOPMUPOBAHHE NPEICTABICHUH, TIOHATHIA, 3HaHMH 0 GyH-
JIaMEHTaIbHBIX 3aKOHAX KIIACCHYECKON M COBPCMECHHOH ¢u3uKy, TPpUMEHEHHE 3THX 3aKOHOB B
ONHCAHAH TIPOIIECCOB, MPOHCXOINAIMX B OGHONOTHYECKAX 00BeKTax, NpuoOpETEHNEe HABBHIKOB
IpUMEHEHHs B IPO(ECCHOHATBHON JEATEIPHOCTH bU3MYECKUK METOJIOB H3MEPCHHI H HCCIIEN0-
BaHMH.

JIiis mOCTYOKEHUS TIOCTABICHHOU HENH HeoOXO0AMMO peIIuTh CACAYIOLHE 3a4a1H:

--- 06Ineo6pasoBaTeNbHas 3a/ada 3aK/II0YacTCAd B M3Y4CHUH 3aKOHOB MEXaHMKY, TEPMO-
JMHAMEKH, SIeKTPOMArHeTH3Ma, OTITUKH U SACPHOH u3HKM TIPUMEHHTENEHO K GHONOTHYECKAM
o0BeKTaM;

--- IpUKJIAHas 33/]a4a 3aK/0YaeTCs B OBJIA/ICHHM MCTONAMHI 71a00paTOpHBIX MCCIIeI0BA-
HHH;

- CIEIMAJIbHAs 33]aYa COCTOUT B BHIPaGOTKe YMEHHIH IO MPUMEHCHHIO 3aKOHOB $U3IKH
K GUOJIOTHYECKAM OOBEKTaM. '

7. MEPEYEHD ILIAHVMPYEMBIX PE3VJIBTATOB OBYYEHMA 110 JAUCIH-
ILIMHE (MO/JYJIIO), COOTHECEHHBIX C ILIAHUPYEMBIMH PE3YJIb-
TATAMM OCBOEHUS OBPA3OBATEJBHON MPOI'PAMMEI

B pe3y/IhTaTe OCBOSHIS JMCIMIUIAHEL 00YAONUIACS FOTOBUTCA K CIICAYIOLIHM BHJAM Je-
4TEIHPHOCTH, B COOTBETCTBHH ¢ 00pa3oBaTesbHBIM CTaHAAPTOM ®IroC BO 06.03.01 buomnorus,
npoduis I'eHeTHKa XKUBOTHBIX.

O6aacTb npodeccnoHaNbHOM JeATETLHOCTH:

Tune! 3a7a4 mpodecCHOHANBHON NeATEIbHOCTH:

® HAYIHO-HUCCIEAOBATENIBCKAA

¢ Hay4HO-IIPOM3BOICTBEHHAS ¥ NPOEKTHAs

® OPraHN3aIMOHHO-YIIPABICHYECKAsA

e [Ie{arornyecKas

o HH(OPMAIIHOHHO-OHOIOTHIECKast

KoMmmneTenuun ofyuaromerocs, fopMHpyeMbie B Pe3y/IbTaTe 0CBOCHHS THCIUIIHHEL

V3ydenne MCIAILIAHEL JOJDKHO CHOPMHIPOBATH CIEYIONIHMC KOMIICTCHIIHH:

IIK-1 CrnocobeH 3KCILIyaTHpoBaTh COBPEMECHHYIO alliapaTypy H o0opynoBaHMe UL BBI-
THOJHEHHS HAay4HO-MCCIEN0BATEBCKUX MOJICBBIX U 1a6OPaTOPHEIX GHOJIOTHYECKHX paboT;

[1K-1.1 IIpuMeHseT B CBOCH AeATEIbHOCTA aHATMTHYCCKOE naGoparoproe 060pyAOBaHHE;
CpeJICTBA BEIMHCITUTEIHHON TEXHHKH, KOMMYHHUKAIIUK 1 CBA3H, :

[IK-1.2 IIpoBomuT naGopaTOpHBIE HCCAEOBAHMSA, 3aMEPB], AHATH3B 0TOOpaHHEBIX IIPHPOA-
HBIX 00pasioB; paboTaTh Ha aHATTMTHIECKOM naGopaTopHoM 0GOpPYNOBaHUY; UCIOIL30BATD aB-
TOMATH3HPOBAHHBIE CHCTEMBI KOHTDPOJIA KOJIOTHIECKOTO COCTOAHUA TeppUTOpHi.



3. MECTO JUCIHHMIIJIMHELI B CTPYKTYPE OIIOII

Mucnuumaa B1.B.11 «®usuka GHOTOTHICCKAX CUCTEM) ABIIACTCA qucnunuboi broka 1
06s3aTENBHON YacTH (eiepalbHOr0 ToCy1apCTBEHHOr0 06pasoBaTEeIbHOTO CTaHApTa BRICIIETO
o6pa3oBaHus [0 HAPaBJICHHUIO IOATOTOBKH 06.03.01 Bronorus, nmpoduis I'eHETHKA KUBOTHBIX
(ypoBeHb BhICIIET0 00pasoBaHus GakanaBpHar).

JIMCIUIUIMEA OCBauBAeTCA B 4 ceMecTpe 2 Kypca Ha OHOM obyuenuu. Jlisa u3ydeHus Kyp-
ca «Du3uKa GHONOTHIECKAX CHCTEM» B By3€ CTYIEHT JOJDKEH 3HATh OCHOBBI anreOpbl, TEOMET-
pUH ¥ TPUTOHOMETpHH, OHONOTMM, 3HATh (OpMyTHPOBKE OCHOBHBEIX (U3NYECKHX 3aKOHOB.
VMeTh IPOU3BOJUTH MATEMATHUECKHE BBIKIIAJIKH IIPH PEIICHIH (usnuecKux 3anad ¥ GHITH KOM-
[EeTEHTHBIM B OOIACTH YTEHHS M IOCTpOeHHs rpadhuKoB QU3NIECKHX MPOIECCOB. INpenmectry-
JOIMMH JHCUHIUTMHAME, Ha KOTOPBIX Gasupyetcs «Dusnka OHONOTHUECKHX CHCTEMY, SABIIAIOT-
¢ ITKONBHBIA Kypc QH3MKK, MATEMATHKH ¥ OHOJOTHH, BBICINAs MATEMaTHKA, BEKTOpHAs are0-
pa.

Kypc «®u3nKa GHONOTHYSCKAX CHCTEM) ABIACTCI Ga30BEIM JUIS BCEX HaIpaBiicHH 6HO-
JIOTHUECKOT0 00pa3oBaHMs, OH IO3BOJIET CTYJACHTaM IONy4HTh YIIIyGlIeHHEIE 3HAHHS OCHOB-
HBEIX (DU3MYECKUX SBICHHUH, QyHIaMEHTAIBHBIX 3aKOHOB KIIACCHYECKOM H COBPEMEHHOM (H3NKH
u GHOGM3MKM, HaBBIKOB Ui YCIELIHOH npodecCHOHANBHON AEATENEHOCTH M TIPOJOIKCHHA
npodecCHOHAIBHOrO 00pa3oBaHHs B MarucTpaType.

JUCHUIUIAHA UMeeT TOUKH NEPECEYeHUs ¢ TAKUMH JHCIUTUIAHAMM KaK.

1. du3nonorud 1 STOJOTHS XKUBOTHEIX;
2 AHaTOMHUS KUBOTHBIX;

3. Ilaronornueckas GU3HONOTH,

4 'urueHa *KUBOTHEIX;

4., OBBLEM JUCIMILIAHLI “PUIUKA BUOJOrH4YECKUX CUCTEM”

41. OBBEM JUCHHUILUIAHLI “GPUIUKA BUOJIOTUYECKUX CUCTEM”
JUISI OUHOM ®OPMBI OBYYEHHNA

Bup yueOHol padoThI Bcero uacosn CeMICTP
AyaMTOopHbIE 3aHATHSA (BCETO) 34 34
B Tom ducne:
Jlexuuy, B TOM 9HCIIE HHTEPAKTHBHEIC 0 0
(hopMBI
Ipaxtryeckue 3anaTud (I13), B ToM 34 34

QHCHGHpaKTquCKaﬂHOﬂTOTOBKa

CamocrogTeapHan paboTa (Bcero) 38 38

But mpoMeXXyTOYHO#M aTTeCTalliH
(maddepeHIpPOBaHHDII 3a4€T)
O6mast TPYA0eMKOCTh Yackl / 3a4eT-
HBIC CVHMITEI 7212 7212

3a4ueT 3a4er
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6. IEPEYEHD Y‘-IEB}-IO-METOI[I/I‘IECKOFO OBECHEYEHUS U1 CAMOCTOSI-
TEJHHOM PABOTHI OBYYAIOIIMXCSI IO JUCITUILIMHE

6.1. MeToauyeckne YKa3aHus [JIsI CAMOCTOSTebHOM padoThi

1. Jemenko, B.I'. Menumusckas u Guonornyeckas usuka. [IpakTHxyMm [DnexTpoHHETH
pecypc] : yueGroe nocoGue / B.I'. Jlemenxko, I K. Hibu, H.Y. WUncaposa [u ap.]. — DnexrpoH.
naH. — Murcxk : Hosoe 3mamme, 2013. — 334 c. — Pexum gocty-

na: http://e.lanbook.com/books/element.php?pl1_id=64898 (nata obpamenns 18.03.2026)

6.2. JIuTepaTypa 1S CAMOCTOATEILHOM padoThI
1. Jlemenko, B.I'. Meaumuuckas u Guonornyeckas gusuka [SneKTpOHHBIR pecypc]: / Jlemenko
B.I'., Wnema I K. — DnexrpoH. nan. — Munck: HoBoe 3HaHuUE, 2014. — 527 c. — Pexum go-
ctyna: http://e.lanbook.com/books/element.php?pll_id=69096 (nara oGpamenus 18.03.2026)
2. Pemuzos, A.H. Meaumuuckas 1 Guonorndeckas ¢pusuka [Texer]: yueOHHK / Pemuzos A.H. —
4-¢ w31., ucrp. ¥ nepepab. — IIOTAP-Menua — 2012. — 648 c.: un.

7. MIEPEYEHbh OCHOBHOM 1 Il;Ol'[OJIHPITEJIbHOfI JINTEPATYPBI, HEOBXO-
JNMOM NJi1 OCBOEHIA JUCIAILINHBI
a) OCHOBHAS JIMTepaTypa:
1. Pemusos, A.H. Meumickas u 6uonoradeckas pusuka [Texer]: yaeOHuK / Pemm3oB A.H. —
4-¢ w3, vcnp. u mepepad. — 'IOTAP-Menna — 2012. — 648 c.: umn.
2. Tllaxno, E.A. ®usnueckue OCHOBHI NPHMCHEHUS Ja3¢pOB B MCIHUIINHE [OnexTpoHHELH pe-
cypc]: yueGHoe mocobme. — DIEKTPOH. JaH. — Cn6.: HLY UTMO (Canxr-TleTepGyprexuii
HAIMOHATBHEIA HCCICAOBATENBCKAM YHHBEPCUTET HH(POPMAIMOHHBIX TEXHOJIOTHH, MEXaHHKH U
OIITHKH), 2012. — 129 c. — Pexum IocTyna:
http://e.lanbook.com/books/element.php?pl1_id=43814 (nata obpamenus 18.03.2026)
3. Cumes, . M. KoHboKaTsHas MEKPOCKONHUS ¥ YIBTPAMAKPOCKOMHNS KHBOH KIIETKH [Onek-
TpOHHEI pecypc]. — DJNeKTpoH. AaH. — M.: Gu3Marimr, 2011..— 118 ¢. — Pexum pocry-
ma: http://e.lanbook.com/books/element.php?pll_id=5292 (nata o6pamenus 18.03.2026)

0) IONOJHUTEIbHAS JIMTEpaTypa: '
1. Tpodumosa T.W. CGopHuK 3a/1a4 N0 KypCy GU3HKH C PEIICHHSMA. Vue6. nocobue / Tpodu-
mosa T.H., ITasnosa 3.I'. — M.: Beicm. mx., 2008. — 591 c.

2. Bonpkenmreiin B.C. CGopHHK 3a/a4 o obuemy Kypcy dusuxu / BonbkeHmTeHH B.C. - U3n.
9-0e.— M., 1976. —46 c.

8. IEPEYEHDb PECYPCOB I/IH(I)OPMAI.II/IOHHO-TEJIEKOMMYHHKAI.IHOHHOﬁ
CETHU «IHTEPHET» HEOBXOJNUMBIE JIJIS1 OCBOEHMS TUCIHUILIINHBI
JIisi HOATOTOBKY K NMPAKTHYECKUM 3aHSATHAM Y BBIIONHCHHS CAMOCTOSTENBHOM paboThI
CTYIEHTHI MOTYT HCIIOJIB30BaTh ciieaytomme MHTepHeT-pecypest:

1. https://meduniver.com — MenuuuHcKu# HEGOPMALMOHHEIH CAHT.

2. Science - )ypHaJI H3IaTeNbCTBa Ametican Association for the Advancement of Sci-
ence - http://www.sciencemag.org/content/by/year :

3. Annual Reviews - €)KEroTHBIE Hay4HEIC 0030pHI -
http://www.annualreviews.org/action/showJournals

4. http://www.nkj.ru/ - xxypHan «Hayka 1 XH3HE» (OTKpBITHIH JOCTYII)

5. hitp://www.inauka.ro/ - HayuHO-TIOmy/sipHAs rasera «M3pecTyis HayKu» (OTKpBITBIH
nocrym) http://www.science.rw/ - caiit «Hayka B Poccumn» (OTKpBITHIA TOCTYII)

D1eKTPOHHO-0H0THOTEIHbIE CHCTEMBbI:
1. D3BC «CITBI'YBM»
2. DOBC «KoHCYIBTAaHT CTYIEHTa»

3. CuapaBo4yHO-IPABOBASA CHCTEMA «Koncynwsrantl Ltocy




VauBepcurerckas HHGopMallHoHHAd CUCTEMA «POCCHA»
TonuoTekcTosas 6a3a japaeix POLPRED.COM

Hayunas snekTponHas 6u6mmoreka ELIBRARY.RU
Poccuiickas Hayunas CeTb

dnexTpoHHO-OuGIHOTEYHas cuctema 10lib

®=No Nk

9. Basa JaHHBIX MEXK/IYHAPOIHBIX HH/IEKCOB HAYYHOTO [INTHDOBAHUA Web of Science

10. TIoNHOTEKCTOBas MEXTACIMIUIMHAPHAS Gasa JAaHHEIX MO CENbCKOXO3AHCTBEHHBIM 1
sxonormdeckum Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. BnexTpoHHBIC KHHTH H3/1aTeIbCTBA «ITpocmext Hayxm»
hitp://prospektnauki.ru/ebooks/

12. Komnexmua «Cenbckoe Xo3giicTBO. BercpuHapusa»  H3AATEIBCTBA «KBagpo»
http://www.iprbookshop.ru/586.html

9. METOINYECKHWE YKA3AHUS IS OBYYAIOLIMXCS ITO OCBOEHHIO TUC-
IIATLINHBI
MeToaruecKue peKOMeHIAN I CTYACHTOB — 3TO KOMIIICKC pexoMeHmai 1 pasbsic-
HeHMii, MO3BOJISIOIIMX CTY/ICHTY ONTHMATLHBIM 00pa3oM Opranu3oBaTh MpONeEce M3ydeHus JaH-
HOM JUCUMILTHHBL

CozepKaHue METOANIECKIX PEKOMEHAIMi, KaK PaBUIIo, MOXET BKIIOUATh CIIEAYIOIIYIO MH-
dhopMaIuIo. ,

« CoBerhl IO IUIAHUPOBAHUIO M OPraHU3alMU BPCMEHH, HeOOXOMHMOT0 Ha H3YYEHHE AUC-

mumtaEsL. OMECcaHue TOCIEA0BATENBHOCTH ASHCTBAM CTYICHTa, MM «CreHapuil u3yye-

HUSA JUCIUTUIMHED).

VTpenHee BpeMs SBISETCS CaMbIM IUIOIOTBOPHBIM JULA yue6Hol paboTsl (¢ 8 1014 va-
coB), 3aTeM nocneofeIleHHOe BpeMA (c16 no 19 wacoB) U BedepHEE BPEMS (c 20 mo 23 gacoB).
Cambi#t TpyAHBIH MaTepUal PEKOMEHTYeTCs K N3YUEHHUIO B Ha4alle KaX/I0T0 BpEMEHHOTO HAHTEP-
pana mocne oTabixa. Uepes 1.5 gaca paGoTel HEOOXOIMM NEPEPLIB (10-15 muHyT), Yepes 4 4yaca
paGoTHI TiepephiB NODKEH COCTABIATH 1 dac. YacTpio HAy4HO! OpraHu3allié TPyHa ABJIAETCS
OBJIAZICHHE TEXHAKON YMCTBEHHOTO TPy/a. B HOpMe CTYASHT HOJDKEH yACHATE yHCHHIO OKOIIO 10
4acoB B JCHB (6 YACOB B By3¢, 4 4aca — I0Ma).

¢ PexoMeHIANUH 11O IIOATOTOBKE K MPAKTHICCKUM 3aHATHAM.

IpakTrdeckue (CEMHHAPCKUE) 3aHATHS COCTABIIOT BAXHYIO 1acTh npo)ecCHOHATBHOM
IOATOTOBKH CTyNeHTOB. OCHOBHasA LENb IPOBEICHIS NPAKTHICCKAX (CeMHMHApPCKUX) 3aHATHH -
$hopMUpOBaHKe Y CTYJCHTOB AHATMTHIECKOTO, TBOPIECKOro MAIIICHHA IyTeM IpHoGpeTeHus
IIPaKTHYECKMX HABBIKOB. TaK ke MPAKTHYECKUE 3aHATHA IPOBOJATCH C LEJBIO0 YIIyOneHus |
3aKpeIUTeHus 3HAHMH, MONYICHHBIX HA JEKUWAX M B IIPOLECCe caMOCTOATENBHON paboThl HaXl
HOPMATHBHEIMHA JIOKYMEHTaMH, Y4eOHOH Hay4HOI JmTepaTypol. IIpu HoAroTOBKe K MPaKTH-
YecKOMY 3aHATHIO JUIS CTYJCHTOB HEOOXOIMMO H3YSHTP MM TIOBTOPUTEH TeOpeTHUECKHH Mare-
pHA 10 3aJaHHOA TeMe.

TIpy DOATOTOBKE K MPAKTHIECKOMY 3aHATHIO CTYACHTY PEKOMEHIYeTCA IPUIEPKUBATECA
CIIEYIOUIEro alropHIMa:

1) 03HAKOMHTECS C IJIAHOM MPEJICTOSIIET0 3aHATHA,

2) npopaboTaTh JIMTEPATyPHBIC MCTOTHUKH, KOTOPLIC OBLUTA PEKOMEHIOBAHBI M 03HAKO-
MHTBHCS C BBOTHEIMH 3aMEYaHUsAMH K COOTBETCTBYIOIIUM pas/iclIiaM.

MeTtoamdecKkue yKa3aHHA K MPaKTHYECKHM (ceMUHApCKUM) 3aHATHAM IO JUCIMIUTHHE
Hapay ¢ paGodeii mporpaMMoi U rpadpuKoM y4eGHOTO HpOIEcca OTHOCATCS K METOAMICCKAM
JOKYMEHTaM, OIPEIEIIONIUM YPOBEHE OPraHM3alliy 1 KaueCTsa 00pa3oBaTeNbHOrO MpoIecca.

CoflepXaHue MPaKTHIECKHX (CEMHHAPCKHX) 3aHsTHil PUKCHpPYETCs B paboymx y4eOHBIX
nporpaMMax JUCIMIUINH B pasjenax «IlepeueHb TEM NPAKTHYECKHX (ceMHHAPCKHX) 3aHATHI.



Bakueiimeii coCTaBAMIOMEH T000# (OPMBI NPAKTHUECKHUX 3aHATHUH SBIIAIOTCS 3a[aHHA.
OCHOBA B 3a/[aHUH - TIPHUMEP, KOTOPHIA pasbHpaercs ¢ MOZHIHA TEOPHH, Pa3BUTON B JIEKUUH.
KaK IpaBuiIo, OCHOBHOE BHUMAHHE YAENseTcs HOPMUPOBAHMIO KOHKPETHBIX yMEHU, HaBBLIKOB,
YTO M OTpEAETAET COCPKaHME JEATENbHOCTH CTYIEHTOB - PEINCHHAE 3a1ad, nabopaTopHLIE pa-
GOTHI, YTOYHEHHE KATETOPHH W NOHATHH HAyKH, SABJISIOIIUXCH NPEeIIIOChLUIKOH IPaBAUIBHOTO
MBIIUICHAS ¥ PEYH.

IIpakTideckue (CeMHHAPCKHE) 3aHATHS BRITONHSIIOT CIEAYIOMHE 3a1axH:

- CTHMYJMPYIOT PEryIpHOe M3yYCHHE PEKOMEHTYeMOH JIMTEpaTyphl, a TaKKe BHAMA-
TeJIbHOE OTHOINEHKE K JIEKIIMOHHOMY KYPCY;

- 3aKpPEIUISIOT 3HAHHS, TONYYEHHEIE B NPONECCE JEKIHOHHOTO oOyueHHs H CaMOCTOs-
TeNpHOM paGoTHI HaJl TUTEPaTypO;

- pacIMpsOT 06BEM NPOGHECCHOHAIBHO 3HATUMBIX 3HAHWI, YMEHHI, HABEIKOB;

- TI03BOJISIOT IPOBEPHTH IPABMILHOCTS PaHee MOMyIeHHBIX SHAHMH;

- IPHBUBAIOT HABBIKM CAMOCTOSTENBHOTO MBIIIICHHS, yCTHOrO BHICTYIUICHHI,

- c1ocoBGCTBYIOT CBOOOTHOMY OIIEPHPOBAHHIO TEepPMHUHOJIOTHEH;

- IPEIOCTABISAIOT IPENOJABATENIO BO3MOXKHOCTE CHCTEMATHUCCKH KOHTPOTIMPOBATE YPO-
BeHb CAMOCTOATENFHOH pabOTEI CTYACHTOB.

MeToquueckre yKa3aHus K NPaKTHYECKHM (CEMHHAPCKUM H nabopaTOPHBIX) 3aHATHAM
1O JUCLMIUIHHE JOJDKHBI OBITh OPHEHTHPOBAHBI Ha COBPEMEHHLIC YCIOBHA X035 CTBOBaHMS,
JeHCTBYIONIe HOPMATHBHBIE JOKYMEHTBL, IEPEIOBEIE TEXHOJOIHH, Ha IOCHIC/IHAE JOCTHXKCHIA
HAYKH, TEXHHKH ¥ NPAKTAKH, HA COBPEMEHHBIC IPE/ICTABICHIA O TEX MM HHBIX ABICHUAX, H3y=
yaeMOH JIEHCTBUTEIPHOCTH.

IIpaxTiueckue (1aGopaTopHbie paGOTH) COCTABNAIOT BAXKHYIO HaCTh npo¢eccHOHANBHOM
IOJITOTOBKH CTYAeHTOB. OHY HanpaBleHbl HA JKCIEPAMEHTATBHOE TOATBEPXKACHUE TEOPCTHHC-
CKUX HONOKEHHH 1 POPMHPOBAHHE YIeOHEIX B POQEeCCHOHANBHEIX NPAKTHHECKAX YMEHHIL.

BhIMOHEHHE CTYAEHTaM¥ J1a00PaTOPHEIX paboT HAIPaBIEHO Ha:

- 0606IICHNE, CHCTEMATH3AIMIO, YITyOIeHNE, 3aKPEIIICHHE MONYICHHBIX TCOPETHICCKUX
3HAHU 0 KOHKPETHBIM TeMaM JHCIUILINH,

- opMEpOBaH¥E HEOGXOMUMBIX IPOPECCHOHANLHEIX yMeHUH U HABLIKOB;

JIMCIATIIHHEL TI0 KOTOPHIM IIAHUPYIOTCS 1ab0paTopHbie paboTH 1 UX 06HEMBI, OIpesie-
AAI0TCA pabounMy yIeOHBIMH ITAHAMH.

MeToaprdecKHe yKa3aHUs IO NPOBCACHUIO MPAKTHICCKUX (na6opaTopHbIX paGoT) paspa-
GaTHBAOTCA Ha CPOK AeiicTBus pabouei yaeOHOM mporpaMMEl U BKIIOYAIOT:

- 3aryaBHe, B KOTOPOM YKa3bIBaeTcs BUX paboTH! (raGopatopHasd), ee MOPSAKOBBIA HO-
Mep, 00BEM B 4acax U HAUMEHOBAHHE, '

- 1ieNs paboTEI;

- mpeJIMET ¥ cofiepKaHue paGoThl,

- 06opyoBaHye, TEXHUYECKAE CPECTRA, HHCTPYMCHT;

- HOpSIOK (TOCIeNOBATENBHOCTD) BEIOTHEHUS paboTHI;

- IpaBWiia TEXHUKH 0e30MaCHOCTA U OXpaHsl TPyAa Mo nagHO# paboTe (1o HEOOXOUMO-
CTH);

- ofupe npasuia K ohopMIEHHIO PaGoTH!;

- KOHTPOJBHBIE BOIIPOCHL,

- 3a7jaHus;

- CIIACOK JTHTEPATYPHI (110 HEOOXOMMMOCTH).

« PaspicHEHHS IO IOBOAY PaGOTHEI C KOHTPOIBHO-TECTOBRIMH MaTepHalaMH IO Kypcy,
PEXOMEHAINH 10 BHIIONTHEHHIO JOMAIIHAX 3aIaHuiH.

TecrupoBaHHe - 5TO IPOBEPKA, KOTOpas MO3BOJAET, BEUIONHUE CICIHAILHO nonobpaH-
Hbii HabOp TECTOB, OIPENEUTH: COOTBETCTBYET JH PealbHO HOJy4YeHHbIH pe3ylbTaT OXHujae-
MOMY YCBOEHHIO IPOTPaMMBL. TecT — 5T0 BBINONHEHHE ONMPEACICHHBIX ycnoBuil M JeHCTBHI,
HeoGXOMMBIX IS IIPOBEPKH PAGOTHI TECTHPYEMOU (GYHKIIHH MITH €€ YacTH. Ha xaxaplii BOIIpocC
110 TUCIUTLIAHE HEOOXOMUMO IPABIIIBHO OTBETHTD, BHOPAB OTMH BAPHAHT.



10. BOCIIUTATEJILHASI PABOTA

B paMkax peanu3aliy TUCHMIUIAHEI IPOBOMUTCS BOCHUTATEIbHAL pabota s GopMHEpO-
BaHMSA COBPEMCHHOTO HAYYHOIO MHPOBO33PCHHS M CHCTEMBI 6a30BBIX IleHHOCTEH, GOpMUpPOBa-
HHS ¥ PasBUTHS LyXOBHO-HPABCTBEHHBIX, IPaXIAHCKO-NATPHOTHIECKHX [EHHOCTEH, CHCTEMBI
JCTETHUECKHX U STHUECKUX 3HAHMM U HEHHOCTEH, yCTAHOBOK TOJIEPAHTHOTO co3HaHus B obme-
cTBe, GOPMHUPOBAHUA Y CTY/ICHTOB NOTPe6HOCTH K TPYAY KaK IepBoi KU3HEHHON HE0OX0AUMO-
CTH, BHICIIEH [IEHHOCTH M IIABHOMY CIIOCO0Y JOCTHIKCHHUS XU3HCHHOTO yCIiexa, JUISL OCO3HAHUS
COLMANBHOM 3HAUMMOCTH cBoel Oyaymieit npodeccun.

11. IEPEYEHL HTH®OPMAIIMOHHBIX TEXHOJIOT'MH, NCITOJb3YEMBIX IIPH
OCYHIECTBJIEHUHA OBPA3OBATEJHLHOI'O IPOLIECCA

B yue6HOM mponecce no JUCHUIUTHHE [IpeAyCMOTPEHO UCIOIE30BAHHE HHGOPMaIHOHHBIX
TEXHOJIOTHH:

v BeJIeHAE TIPAKTHUECKHX 3aHATHI C HCIIOIE30BaHIeM MYIIPTHMEINA,

v MHTEPAaKTHBHLIC TEXHOJNOTHH (IPOBEJICHUE NUAIOrOB, KOMICKTHBHOC obcyxIende pas-
JIAYHEBIX TIOJIXOJI0B K PELICHHUIO TOM Ml MHOH yue6HO-PodeCCHOHATBHOK 3ajaun);

v B3auMojielicTBue ¢ 00yJaloNMMICS TOCPEICTBOM 3JIEKTPOHHOM IIOYTHI;

v coBmecTHas paGota B ONEKTPOHHOH HH(}OPMALMOHHO-06pa3oBaTebHOM  Cpenie

CII6TYBM: https://spbguvm.ru/academy/eios/
11.1. TexHOJOrMH MCKYCCTBEHHOI0 HHTEIEKTA

Jins MOArOTOBKYM K MPaKTHIECKHM 3aHATHSM U BBHIIOTHCHHUS caMocCTOATENbHOM paboTEI
CTYEHTHI MOTYT UCIIOJIB30BATh HCKYCCTBCHHBIN HHTCIIEKT.

VICKYCCTBEHHBIM MHTEUIEKT — KOMIUICKC TEXHONOTHICCKHX pelIeHuii, MO3BONIOIMNA
AMHTHPOBATh KOTHUTHBHbIE (PYHKIMH YENOBEKa (BKTI0uas caMooGyueH e U IOMCK pelleHui 6e3
3apaHee 3aJAHHOTO AITOPHTMA) U MOJIyYaTh NPH BHIONHCHUM KOHKPETHEIX 33121 pe3ynbTaTh,
COIOCTABMMEIE, KaX MHHHMYM, C De3yJIbTaTaMyl HHTEJUICKTYalbHOH AESTEIBHOCTH HENOBEKa.
KoMIIekC  TEXHONOTMHYECKHX  pelleHmit  BKmOdaeT B cebs uH(OpMAITMOHHO-
KOMMYHHKAIIMOHHYIO HHPPacTpYKTypy, MpOrpaMMHOe obecneycHue (B TOM 4MCIE METOJIBI Ma-
MAHAOrO O0y4eHUs), IPOLECCHl K CCPBHCHI IO 06paloTKe JaHHBIX M TIOMCKY peLICHH (Yxa3
Tpesupmenra Poccuiickoit depepamu OT 10 oxta6pa 2019 r. Ne 490 «O pa3BUTHA MCKYCCTBCH-
HOTO HHTeJUTeKTa B Poccuiickoit dexepanum).

JlauHBIH MOAY/IH HalleJIeH Ha (OPMUPOBAHHE KOMIIETEHIIMH B cepe HCKYCCTBEHHOTO MH-
TeJJIeKTa, TTO3BOJSIONMX BEITYCKHMKAM HCHONB30BaTh U paspabaThiBaTh OTAENIBHEIE METONBI U
TEXHOJIOTHM C Y4acTHEM MCKYyCCTBEHHOTO MHTEILICKTa, 160 BIAJETH METOJOIOTMIECKAMH ac-
eKTAaMH MCIIOMB30BAHAS U Pa3paGoTKK METOOB H TEXHOJOTHH ¢ MCIOJIE30BAHIEM HCKYCCTBCH-
HOTO MHTEIIEKTA U YCHEIIHO IPHMEHATh HX B CBOEH ACATENBHOCTH, BIIaZIeTh BCCMI KOMIICTCH-
LUISIMH, CBA3AHHBIME ¢ PYKOBOACTBOM KOMIUTEKCHEIMH PEIEHHSMH M0 HCIOJIL30BAHMIO 1 paspa-
6OTKE CHCTEM HCKYCCTBEHHOTO MHTEIUIEKTA, B TAKXKE 00NanaTh xBanduxanueil B chepe ympas-
JIEHUs TPOEKTaMH ¥ PyKOBOJICTBOM KOJUIEKTHBOM pa3paboTYHKOB.

TIpu 5TOM B HaCTH MCTIONB30BAHYS CHCTEM MCKYCCTBEHHOTO HHTEIUICKTa obpazoBarebHas
nporpaMMa J0DKHa ofecreduBaTh (GOpMHUpOBAHAE KOMIIETEHIMH 0 PEINECHHIO TaKuX 3a1ad,
KaK IUIaHAPOBAHHE, IPOTHO3UPOBAHKE U IIPUHSATHE peluenuit, aBTOMAaTH3alis PyTUHHEIX IIPOH3-
BOJICTBEHHBIX OIEpAIlii{, HCIIONE30BAHUE ABTOHOMHOTO MHTEIICKTYAIbHOTO 0GOpyIOBaHHA M
POBOTOTEXHIYECKAX KOMIUICKCOB, HHTE/UIEKTYaNBHBIX CHCTEM yIpaBICHUS JIOTHCTHKOi, TIOBBI-
IIeH#e 6e30MaCHOCTH COTPY/IHAKOB IIPH BEIIOJHCHHH IPOU3BOACTBCHHAIX U Ou3HEeC-TIPOLIECCOB,
OBLIIIEHNE JIOATBHOCTH 1 YIOBIETBOPEHHOCTH NMOTpeGuTeNeH, ONTUMU3AIMA IIporecca noxnb6o-
pa ¥ 06ydeHus KajpoB Ha OCHOBE NPUMEHEHH METO0B MAIMHHOTO 06yueHus, HEHPOCETEBBIX
MOJIeTiell i METOTOB, CKBO3HBIX LU(BPOBLIX CyOTEXHONOTHE MCKYCCTBEHHOTO HHTEILICKTd H JIp.

B yacTn pa3paGOTKH CHCTEM HCKYCCTBCHHOI'O HHTE/LICKTA obpa3soBaTeNbHasd MporpaMma
Jo/DKHA obecmednBaTh GOPMUPOBAHHE KOMIETEHIHH B 06acTsX - paspaboTKH H IPOrpaMMHON
peaNH3aIiy alrOPHTMOB; HCCIEI0BAHHH aNTOPUTMOB U MaTeMaTHUeCKHX METOLOB; pa3paboTKu
IIPOrPaMMHBIX H TEXHOJIOTHYECKHX PEIICHUH; METOAOB U TexXHOJNOrM cOopa, XpaHeHus H obpa-
GOTKM MaHHBIX; pa3spaboTKH CIENUATN3HPOBAHHOIO aMraparTHoro obecredyenns; IMOArOTOBKU
KBaTHHIMPOBAHHBIX KaJPOB B 001aCTH MCKYCCTBCHHOr0 MHTEJUICKTA Ha OCHOBE METOJIOB Ma-
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IMHHEOTO 06yYeHus, HeHPOCETEBBIX MOJECNEH U METOJIOB, CKBO3HBIX mudpOBHIX CyOTEXHONOTH
HCKYCCTBEHHOTO HHTEJLIEKTA ¥ IP.

TeXHONOTHH HCKYCCTBEHHOTO HHTEIIEKTa MCHOJB3YIOTCA Ha STane H3JOXKEHHMA HOBOrO
COZEpIKaHMs 110 TEME H €r0 3aKPEILICHHS Yepe3 CHCTEMY NPOOIEMHEIX BOIPOCOB IO TEME, 10-
MOJHATEIFHEIX YTOUHSIOIMX MpOOIEeMHBIX BOIPOCOB M BBHINOJIHCHHE npoOJeMHBIX 3a/IaHHi.
JIONONHUTENFHEIM METOAHYCCKHM TIOX0J0M ABISCTCA MCIIONB30BAHNE MOACTH (IIEPEBEPHYTOC
obydeHune», KOT/ia ydalmuecs CaMOCTOATENbHO H3yqaloT TeopeTH4eCKUi MaTepHan AoMa, a Ha
ypOKe TEPEeXoMIaT K ero obcyxaeHuo B hopmare QpOHTANLHON Gecebl M 3aKpEIUICHHUIC depe3
pemeHHe 3a1a4 B MEKporpymnmax (zo 4-8 YeJIOBEK).

IIpH OpraHU3aliy 3aHITHI MOTY/b «ACKYCCTBEHHEIH HHTEJUIEKT) NOJDKEH OBITH BKITIOYEH
B KOKJI0€ NPAKTHYECKOE 3aHATHE, YTO 3HAYHTENBHO IOBBICHT HX 3¢ QEKTUBHOCTH, OCOGEHHO B
wacTH oOCyXIeHus yIeOHOTO MaTepyasa, CaMOCTOATENBHO OCBOCHHOTO 06yJaronMMes JioMa C
IOMOIIHIO MHTEPHET pecypcoB. PexoMmeHayetcs, YTo0bl B OOCYKICHUM TIPHHSIH yuyacTue BCe
obyuaromuecs.

IlepedyeHb PeCypCOB C CETH MHTEPHET:

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

2. Beememe B MammHHOe — ofydyeHue  OT
https://stepik.org/course/4852/promo

3. Crenpamasanus MalyHHOe 06yUeHye U aHaIu3 JaHHBX OT «MOCKOBCKuIH (uzuKOTEX-
HUYECKHi HHCTUTYT» https:/ru.coursera.org/ specializations/machine-learning -dataanalysis
4., TlnardopMa JUIs TIPOBEAECHHS copeBHOBanui o Data Science https://www.kaggle.com

11.2. IIporpamMmHoe odecniedeHIe

IlepetueHs JHIEH3HOHHOrO H CBOGOAHO PacHPOCTPAHIEMOr0 NPOrpaMMHOro obecnedeHNn ,
B TOM JHCJIE 0TEYECTBEHHOT0 IPOU3BOJACTBA

«Bioinformatic Institute»

Ne | Haspanue pekOMEHAYEMBIX IO pasienaM H Te- JIuneH3u
I/l | MaM IpOrpaMMbl TEXHHYECKHX H KOMIBIOTEP-
HEBIX CPEJICTB 00ydJEHHA
1 | MS Power Point 67580828
2 | Libre Office csoboxuoe 110
3 | OC Anpr O6pasoanuc 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynstant Ilmoc 503/KJ1 |
7 | Android OC csobonHOe 110

11. MATEPHAJILHO-TEXHUYECKAS BA3A, HEOBXOAUMAS IS OCYHIECTB-
JIEHMSI OBPA30OBATEJILHOI'O ITPONECCA IO TUCTTUIIMHE

HaunmeHoBaHME HauMeHoBaHHE CHENHANBHBIX OcHAIMEHHOCTh cNelHATbHBIX 110-
AUCHUIIIHHBI noMeIleHHMI ¥ moMeIennii 1 MelleHui 1 moMeIeHHii st ca-
(Moxy.as), €aMOCTOATENbHOI PadOTHI MOCTOSITEIbHOI padoThI

NPAKTHK B CO-
OTBETCTBHM C
y4eOHBIM ILIA-

HOM j

Ousnka 6uono- | 103 (196084, r. Canxr-Iletepbypr, | Cneyuanusuposanias Mebenw: - map-
rUYecKHX  CcH- | yi. UepHWroBckas, oM 5) YueOHas | Thl, CTYTIbS, tabypeThl, ydyeOHad I0C-
cTeM ayUTOPHS 171sl IPOBEICHAS 3aHATHH | Xa, MyIsTEMeIuitHoe obopynaoBa-

CeMHHAPCKOTO THIIA, TPYNIOBBIX H
HHIMBHAYAIGHBIX  KOHCYIbTAlMI,
TEKYIIero KOHTPOIA U NPOMEXYTO4-
HOI1 aTTeCTAllMH

HHE.

Jlabopamopnoe 06opyoosa-
Hue u yuebHvle Mamepuaiel. pe-
¢pakToMETpEI, MOMAPHMETPEL, Jiase-
pEl, KaIOPHMETpEI, 1abopaTopHBIE
CTONBI M BUHTOBBIE TaOypeThl, IBET-
Hple W  HEHTpaJbHbIE  CTEKIA-
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GuUIBTPBI, INTAHTEHIUPKYIH, MHK-
pOMETpHI, IITaKaThl TO pa3feiaM
aHATOMMH.

104 (196084, r. Canxt-IleTepOypr,
yn. Yeprurosckast, oM 5) YueOuas
ayJAUTOPHS I IPOBEICHHUS 3aHATHA
CEMMHAPCKOT0 THONA, TPYNIOBBIX H
HHAABANYAIBHEIX — KOHCYIbTALUM,
TEKYIIEro KOHTPOJIA M IPOMEXYTOq-
HOH aTTecTanyu

Cneyuanusupogeannas mebens: Tap-
THI, CTYJIbs, TaOypeTsl, yueOHas Joc-
Ka, MyJIbTHMeIuifHoe o0opyZHoBa-
HHE.

JlabopamopHoe  obopyoosanue U
yuebuvie Mmamepuanel: pedpaxTo-
METpEI, MOJSPUMETPHI, Ja3epsl, Ka-
JIOpUMETPEL, Ta60paTOpHEIE CTONBl K
BUHTOBBIE TaOypeThbl, IBETHBIE H
HeliTpaJbHbIe cTeKIa-puIbTPHL,
IITaHT€HIMPKYJTIH, MHKPOMETDHI,
IUIAaKaTHl 10 pa3feriaM aHaTOMHH.

105 (196084, r. Cauxr-IleTepOypr,
yi. Ueprurosckas, oM 5) YueOHasd
ayXATOpHS [UIst IPOBEICHHS 3aHSTHI
CEMMHAPCKOT0 THIIA, IPYNIOBBIX K
WHAMBAOYATBHBIX  KOHCYIbTAlU,
TEKYIIEro KOHTPOJIA M NPOMEXYTOd-
HOH aTTeCTalMH

CneyuanusupoeanHas mebens: map-
THI, CTybs, TaGypeThl, yueOHas noc-
Ka, MyJIbTEMeInifHOe 00opyroBa-
HHe.

Jla6opamopHoe  obopyoosanue U
yuebuvie mamepuansl: pedpaxTo-
MeTpHI, TONSPHMETPB, Ja3ephi, Ka-
JIOpUMETPSI, JIA0OPATOPHEIE CTOJBI K
BHHTOBBIE TaOypeThl, IBETHHIC H
HeUTpaTbHBIE crexna-QHIBTPL,
IITaHTeHIIUPKYIIH, MHKPOMETPHI,
IUIAKaTHI [0 pa3zeaM aHATOMHH.

206 Donpmoii YWTANbHBIA 341
(196084, r. Canxr-IlerepOypr, yi.
YepHHTOBCKad, IOM 5) Ilomemenue
JUTSL CAMOCTOSTENBHOI paboTHI

Creyuanusuposannas mebens: CTO-
JIBI, CTYIIBS

Texnuueckue cpedcmea 0OyYeHus:
KOMIIBIOTEPH! € MOAKIMIOYEHHEM K
ceru «VHTepHeT» M JOCTYNOM B
3NIEKTPOHHYIO uHGOPMANMOHHO-
00pa3oBaTeIbHYIO Cpeay '

214 Manmiii  YHTAIBHBIA 341
(196084, r. Canxt-Iletepbypr, yiI.
Yepuuroeckas, fom 5) Ilomemenne
IS CaMOCTOSTENBHON paGoTEL

Creyuanusupoéannas mebens: CTo-
JTBI, CTYJIBS ’
Texnuyeckue cpedcmea obOyuenus:
KOMIIBIOTEPHI C MOAKIIOYEHHEM K
cetn «VHTepHEeT» MW JOCTYIIOM B
3NMEKTPOHHYIO HHGOPMAaIOHHO-
o6pa3oBaTeIbHYIO Cpeay

324 Otgen uHGOPMAUMOHHBIX TEX-
gomormit (196084, r. CaHkT-
IletepOypr, yn. YepHUroBckas, A0M
5) TomemeHue M XPaHCHHA U
IpoQUIaKTHYECKOTO 00CITyKHBAHUA
yuye6GHOrO 000pyAOBaHHS

Creyuanuzupogannas mebenv: CTO-
MBI, CTYJbS, CHELUAIBHBIA WHBEH-
Taphb, MaTepHAIbl M 3alacHbIC YaCTH
I TIPOQIIIAKTHYECKOTO O00CITyXH-
BAHMSA TEXHHUYECKHMX CPEACTB 00yue-
HUA

I[Tpunoxenue 1 Ha 25 1.

Pa6ouyo nporpaMmy COCTaBHI

K.X.H., TOIEHT

i
M/\,\ A.H. Bapenies
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[Npunoxenue 1

MUHHICTEPCTBO CelbCKOro xo3siicTa Poccutickoit @enepanuu
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 06pa3oBaTeNEHOE YUPEX/ICHHE
BBICIIIET0 0Opa3OBaHUA
«Canxr-TleTep6yprexuit rocy 12pCTBEHHEIA YHIUBEPCUTET BETePHUHAPHOMN
MEAULIAHBD

Kadenpa neoprasuyeckoil xumuu 1 6HopH3NKH

®OHI OLIEHOYHBIX CPEJICTB

no JUCHUIIIHHE

PDuznka OMOJOrH4eCKUX CHCTEM
VpoBeHB BICIIEro 00pa3oBaHms
BAKAJIABPUAT
Hanpagienue noaroroku 06.03.01 buogorus
Ipoduin I'eHeTHKA KHBOTHBIX
Ounas gopma oOydeHus

Iox Hagana noArotoBku - 2026

Cankt-Tletepbypr
2026 .



1. IACTIOPT ®OHIA OTIEHOYHBIX CPEJICTB

Ta0aunoa 1
Ne ®opmupyembie KonTpoaupyemsie pa3feibl Ouenounoe
KOMIIeTeHI MU (TeMBI) cpeacTBo
JHCHOHIIJITHHbI
1. IIK-1. Cnocoben »kc- | ®usuka u Ouwojormueckas @usuka, | TECTHI
IUTyaTHPOBAaTh COBPEMEHHYIO | IPEAMET M METOABI HCCIENOBaHMA.
anmaparypy u obopynoBanue | Beenenue B npaktukym. Mcropus
JUIs  BBINIOJTHEHHA HAyYHO- | CTAHOBICHHS H pasBHUTHA «Du3nka
HCCIIEIOBATENIbCKUX IOJICBEIX | OMOMIOTMYECKMX CHCTEM» KakK HayKH.
n naboparopHeIx Omonorvde- | buoMexaHnka Ha nDpuUMeEpe Tejla K-
ckux pabor; BOTHEIX.
2. [IK-1.1 IIpumenser B | 3akOHB! NOIJIOINEHWS ¥ PacCesHUs | TECTHI
CBOCH JIESITENHHOCTH aHaIM- | cBeTa BemecTBOM. OCHOBBEI (hOTOKO-
TAYeCKoe nabopaTopHoe 000- | IOpUMETPHH U CIEKTPO(OTOMETPHH. .
pyZOBaHHe; CPEJICTBA BBIUUC- | OmpeneneHne MoKasaTens MpeloMIle- | TECTHI
3. | MHTENBHOH TEXHUKH, KOMMY- | HUS IKHJKOCTH MCTOJOM IIOJIHOIO
HHKaIliMH | CBA3M; BHYTPEHHETO OTPAXKCHMS
4. IIK-1.2. TlpoBoauT na- | OnpesieneHne MOKA3aTeNs IPENOMIIe- | TECTHI
OopaTopHBIE HCCIECNOBAHHSA, | HUS SKHIKOCTH METOOM HONyIUINH-
3aMephl, aHanM3bl OTOOpaH- | npa
5. | HPIX OPUPOAHBIX OOpastoB; | OmpeseneHne Ko3QPUUUEHTA MO- | TECTHI
paboTarth Ha AHANMTHYECKOM | BepXHOCTHOTO HATSDKEHHMS II0 METOLY
nabopaTopHOM ~ 00OPYNOBa- | oTpEIBA KOJIBLIA.
6. | HUHM; WCIONB30BaTb aBTOMA- | OcHOBEI CHEKTPaJIbHOIO  aHajH3a. | TECTHI
TH3UPOBAHHBIC CUCTEMEI KOH- | Teopus. YCTpOHCTBO OIITHYECKOIO
TPOJs SKONOTMYECKOrO CO- | KRAHTOBOIO FE€HEPATOPA. 3
7. | CTOSHHA TEPPHTOPHH. OnpeneneHue MOyl YINPYTOCTH KO- | TECTHI
CTH 10 U3rudy
1. ®doT03IeKTpOKONIOpUMETp u ero Hc- | Konmoxsuym
MTOJIG30BAHUE JUIS ONpENEIeHHs KOH-
HEHTpAIK PaCTBOPOB.
2. Omnpenenenre 3aBHCHMMOCTH ontHue- | Kommoxksrym
CKOH IIJIOTHOCTH OKpallleHHBIX pac-
TEOPOB OT JUIMHEI BOJHEIL
3. Omnpenenenre moxazarens npenomie- | Komioksuym
HHA Pa3IHYHBIX PacTBOPOB HpH IIO-
MOIIH pepakToMeTpa :
4. OrmpesieneHne JIMHBL BONHBI H3tyde- | Komioksuym
HUS Jla3epa.
5. I'panynpoBka crekTpockona u ero | Koiutoksuym
HCIIONB30BaAHUE JUISL OIPEJENeHUs COo-
CTapa BEIIECTB.
6. MopnenupoBanne cucTeMbl -u3 6onb- | KoIOKBHYM
IIOr0 YMCIIa YacTHIL.
7. O6napyxenne cnaboii paanoakTHB- | Konnoxsuym

HOCTH B OKPYXAIOIIMX YeNIOBEKA Be-
IIEeCTBaX U ONpeJesieHue Neproja no-
Jypaciaza JOIr0XKHBYIIEro H30TOMNa.




@OTOINEKTPOKOIOPUMETP H €ro HC- | TECTHI
MOJIE30BAHHUE JUIS OIPEICICHHS KOH-
IEeHTpalyy pacTBOPOB.
2. OmnpeneneHye 3aBUCUMOCTH ONTHYE- | TECTHI
CKOM ILIOTHOCTH OKpAIIEHHBIX pac-
TBOPOB OT JUIMHEI BOJIHEL
3. Omnpeznenenue NoKa3aTeNs IpejioMie- | TECThI
HHS Pa3NIAYHBIX pacTBOPOB INpH IIO-
Momu pedpakToMeTpa
4. OmnpeneneHue JIHHBI BOJHBI HU3JIyde- | TECTHI
HUS Ja3epa.
5. I'pagyrpoBKa CHEKTPOCKOIA H €r0 | TECTHI
HCIOJB30BaHUE JUI ONPEACIICHHS CO-
cTaBa BEUIECTB.
6. MojenpoBanue CHUCTEMBI H3 0OJb- | TECTHI
HIOr'0 YHMCJIA YACTHIL.
7. O6Hapyxenue crabo# paJHdOaKTHB- | TECTBI
HOCTH B OKpYXAIOIMX dYeJIoBeKa Be-
[ecTBax M ONpeAciIcHHe Ieproaa mo-
nypacnana JOJTOXMBYIIIEro U30TOMA.
IIpuMepHBIii NepeYeHb OLIEHOYHbIX CPEACTB
Tab6auna 2
Ne Haumenosanve | KpaTkas XapakTepHCTHKa OlleHOUHOTO cpen- | Ilpencramnenue oue-
OIIEHOYHOIO Cpen- CTBa HOYHOTI'O CPEACTBa B
CTBa donne
1. CpencTBo KOHTPOJIS YCBOEGHHA yueGHOro mare-
pHaja TeMBI, pasjic/la Wid pasieroB JHCILHILIH- BonpocE! 1o Te-
HbI, OPraHU30BAHHOE KaK y4eOHOe 3aHATHE B BH- |  \am/pas/ieniaM JHC-
KOJIOKBHYM ae cobecenoBaHMs Mpenofaeatens ¢ ofydaro- I(ATLTAHEL
IIAMHCH
2. CucTeMa CTaHAAPTH3HPOBAHHBIX 3a/1aHHM, 1103-
BOJIAIOLIAS ABTOMATH3HPOBATh MpoLeaypy H3Me- | dDoHx TeCTOBBIX 3a1a-
Tect peHuUs yPOBHS 3HAHUI H yMeHMii o0yJarommerocs ol
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4. MTEPEYEHb KOHTPOIbHBIX 3AJIAHAM W MHBIX MATEPHAJIOB,
HEOBXOJNMBIX UIsI ONEHKU 3HAHUHW, YMEHUU, HABBIKOB
N OIIBITA JEATEJBHOCTH

4.1. TunoBbie 3aJaHHS JJA TEKYIIEro KOHTPOJIS YCNEeBAEMOCTH

®opmMupyemasi KOMIETEeHINA®

ITK-1. CnocoGeH 3KCIUIyaTHpPOBaTh COBPEMEHHYIO almnaparypy U ob6opyJoBaHMe Ui BHIIOIHE-
HESI HAYYHO-HCCIIEI0BATENCKHUX MOJIEBBIX U TaOOpaTOPHEIX OHONIOTHYECKHX paboT;

I1K-1.1 IlpumMenseT B CBOEH MeATEIFHOCTH aHATTHYECKOE JTabopaTopHOe 060pyIOBaHKE; CPEN-
CTBA BBIYUCIIUTEIHLHON TEXHUKH, KOMMYHHUKAIUH H CBA3H

TK-1.2 ITIpoBoauT maGopaTropHBE HCCIENOBAHHS, 3aMEPhl, aHAIM3bl OTOOPAaHHEIX Hpnpo,ume
00pa3ioB; paboTaTs Ha aHAIUTHYIECKOM JabopaTopHOM 00OpYHAOBAHUM; MCIIOJIL30BATh aBTOMa-
TH3UPOBAHHBIE CHCTEMBI KOHTPOJIA SKOJIOTMYECKOIO COCTOSHHUSA TEPPUTOPHIA.

3AITAHMS 3AKPBITOI'O THITA

3ananns KOMﬁﬂHHPOBaHHOFO THIIA € BblﬁOPOM OJHOT0 BEPHOro 0TBETA U3 MPEAT0KCHHBIX
BapuanToB

ITK-1.1 TIpuMeHsieT B CBOEH JesSTeNLHOCTH aHATHTHYecKoe JabopaTopHoe 000pynoBa-
HHE; CPEICTBA BEIYMCINTENbHOM TEXHUKH, KOMMYHHKAIMK H CBA3H

3apanue 1.

Ipouumaiime 3a0anue u gvibepume npasuIbHbLL OMEEM.

Haiitsn MUHMMATIBHYIO JJIMHY BOJIHEL B CIIEKTPE TOPMO3HOTO PEHTTEHOBCKOIO H3JIyJeHHH,
€CJIH HAIpPsDKEHHE B PeHTreHOBCKo TpyOke U= 2kB?

1) 2.46 am

2)0.615 um

3)3.25am

4) 0.018 Bm

5)9.72 am

3amumuTe 1Py, 01 KOTOPOH yKa3aH BEPHBIA OTBET

Otger: 2

3ananue 2.

IIpoyumaiime 3a0anue u epibepume nPasUNbLHLLY OMEEn.

W3MEeHHUTCS JIH TOTOK PEHTTEHOBCKOTO M3IyUeHUs, €CITH, He MEHA HanpsikeHusd, B 10 pa3
YBEJIMIHUTE CHIIY TOKA B PEHTT€HOBCKOH TpyOKe?

1) VBemmuutes B 100 pa3

2) Yeenuuuted B 10 pas

3) Vmenswutes B 100 pa3

4) Ymensmutes B 10 pa3

SanunmaTe THGPY, TOA KOTOPOH YKa3aH BEPHBIA OTBET

Orteer: 3

3aganmue 3.

IIpouumaiime 3a0anue u gbibepume NPABUNLHLLE OMBEEM.,

B 100 r Txanu mornomaercs 15-1011 Gera yactur ¢ suepruei 1,5:10-15 JIx xaxnas.
OmnpeAenuTe NOTIOMEHHYIO 103y H3Ty4YCHHS.



1) 22,5 - 10-3 JIx/Kr

2) 19,6 - 10-3 Tx/xr

3) 4,5 - 10-3 Tx/xr

4)22,5 - 10-5 JIx/kr

5) 45 - 10-3 JHx/kr

Jamummmre mrdpy, Mo KOTOPOH yKasaH BEPHBI OTBET
Ortser: 1

3aganug KOMﬁﬂHHpOBaHHOFO THHA € BI:IﬁOpOM HEeCKO0JIBLKHMX BEPHLIX OTBETOB M3 nmpeaIo-
JKeHHBIX BADHAHTOB

3ananue 4.

Hpouumaiime 3a0anue, vibepume NPAGULLHEIE OMEEMBL.

UeM MOIEIHPYIOTCA BA3KOYIPYTHE CBOACTBA GHOIOTHIECKHX TKaHe#?

1) CucreMamu, COCTOSIMMHU U3 Pa3IMIHBIX KOMOMHAIHI TPy XuHbI (YIPYTHi SJIEMEHT)
¥ mopiiHs (BA3KHiL 37IEMEHT);

2) CucreMamy, COCTOSIMME M3 TOCTIENOBATENBHO COCMUHCHHEIX npyXuHB! (YIpyrai
5IEMEHT) H HOPIIHS (BSI3KUH 3IEMEHT);

3) CucTemaMy, COCTOAIIMME H3 NapA/JIENbHO COCNMHCHHBIX NpPYXHHBI (YIIPYTHit 3le-
MeHT) 1 HOpIIHS (BA3KHII 3MIEMEHT);

4) CucteMaMH, COCTOSIIIAMH K3 KOMOMHAIIMOHHEIX COYETAHMM NPYXKHH (YIPYTrHX 37c-
MEHTOB);

5) CucTeMamy, COCTOSIIMME U3 IOCTEOBATENBHO COCIMHCHHBIX IpYXUHBI M Iapai-
NENbHO COSAMHEHHBIX MEXAY COOO0# MPY>XUHBI M IMOPIIHS.

6) Mopensamu 3uHepa, Makcgenna, Kenpsuaa-@oirra

3amuimmTe TEQpPbL, 0/ KOTOPHIMA YKa3aBkl BEPHBIC OTBETE

Ortger: 16

3amanue 3.

Ipouumaiime 3a0anue, 6bibepume NPasuibHble OMEENMbL.

Yro npexcTapiset co60# KOCTH?

1) BHICOKODMACTHYHBIA MaTepual, COCTOAIMN K3 KOJIAreHa, 3/acTHHa 1 [JIaZKUX MBI~
NICYHBIX BOMOKOH.

2) TeTeporeHHYIO TKaHb, COCTOANIYIO U3 3-X HAIOXXEHHBIX JPYr Ha Jpyra CJIOEB: SIH-
JepMHMca, JEPMBI M IOJIKOKHON KIIETIATKH.

3) COBOKYIHOCTh MBIIEYHBIX KIETOK H BHEKJIECTOUHOTO BEIICCTHA, COCTOSMIEro M3 KO-
nareHa ¥ 3JacTHHA.

4) ApMHpPOBAHHBIH KOMIIO3HIMOHHEIA MaTepual, II0JIOBHHY 061peMa KOTOPOTO COCTaBIIsA-
€T TUAPOKCUIATIATHT.

5) BoJtoKHa KOJLIAreHa, 37acTHHA H OCHOBHOTO BeNIECTBA - MATPHIIBL .

6) Ipencrasnser cobol MaTepral, NPEUMYIISCTBCHHO COCTOSAIMI U3 THAPOKCHIANIATH-
TA.

3anumuTe TUGPEL, 01 KOTOPHIMY yKa3aHbl BEPHEIC OTBETEL

Orser: 46

3axannf 3aKPLITOro THIIA HA YCTAHOBJICHHE COOTBETCTBU
TIK-1.2 TIpoBojuT 1aGopaTOpHBIE HCCIENOBAHUS, 3aMEpBI, aHATIU3BL OTOOPaHHBIX LIPH-
POIHBIX 00pa3NoB; paboTaTh Ha AHATHTHYCCKOM nabopaTopHOM 00OpYAOBaHUM; HCIIONB30BATH

ABTOMATHU3VPOBAHHEIC CHCTCMBI KOHTPOJIA 3KOJIOTHYECKOT0 COCTOSHUA TCppHTOpHﬁ.

3apanmue 6.



IIpouumatime 3a0anue u ycmanogume COOMeemcmeue.

YceTanoBHTE COOTBETCTBHE MEXKIY 3azaqci u BEPHBIM OTBETOM

3agaua OTtBeT
A OnpenenuTh KOJIMYECTBO TeIoTsL, epe- | 1 | 810 Jx

IAHHOE CHCTEME MpH TeMnepatype 27 rpa-

nycoB Llenbcus, ecny NpHBEieHHA TEII-

nota okazanack pasHo# 30 Jix/K
b 2. B cucremy Gruto nepenano 90 bk |2 | 9000 Ix

TemoTel. OmpeaenuTh U3MEHEHHE BHYT-

pEHHE YHEPTUH CUCTEMEI, €CIIH CHCTEMA

IpH 3ToM BhinonHmiIa paboty A=80 JIx.

3 |9 Ix
4 |10 JIx
170 Jix

3anuiumTe B TAONHIYY BHIGpAHHEIE HH(PHI 0/ COOTBETCTBYIOIIUME GyKBaMH.
A b

Otset: A2b4

3ananue 7.

IIpoyumaiime 3a0anue u ycmanosume coomsemcmesue.

VCTaHOBHUTE COOTBETCTBHC: MEXTy 3a/iadell ¥ BEPHBIM PEIICHUEM
3agaua Pemenne
A W3MeHHUTCS JIH IIOTOK PEHTI€HOBCKOTO H3- | 1 Veenmuuutcd B 10 pa3

NydYeHHs, eCli, HE MCHsAA HANMpPKCHUS, B

10 pa3 yBeIUYHTE CUIIYy TOKA B PEHTTCHOB-

ckoit Tpyoxe?
b W3MeHHUTCS JIH IIOTOK PEHTTEHOBCKOTO M3- | 2 VMeHBIIHUTCS B 2 pasza

NyJYeHus, €ClI¥, He MEHsAA CHIILI TOKA, B 1Ba

pasa YBEIHYUTh HANIPSIKEHHE B PCHTTe-

HOBCKO#M TpyOxe?
B W3MeHUTCA M MOTOK PEHTTEHOBCKOTO U3- | 3 YMeHpIIATCA B 4 pasa

JIydeHHs], €CIIH, He MeHsq HalpsOKeHus, B 4
pa3 yBEMHYUTh CHJIy TOKAa B PEHTICHOB-
cKoit TpyOxe?

4 Veenuuurcs B 4 pasa




VMmensmmres B 10 pa3

3anuIuMTe B TaOAULY BEIOpaHHEIC K|

' B ' B

| |

Otset: A154B4

3apnanmue 8.

PPEI IO COOTBCTCTBYIOIIINMHA 6YKBaMH

IIpouumaiime 300anue u yCmanosume coOmsencmeue.

VY CcTaHOBUTE COOTBETCTBUE MEXKIY 3aKOHOM H €TI0 OIIPEAECIICHACM

3axon

Onpenenenne

3axon byrepa-Jlam6epra-bapa

1

Ilpu faHHOM JUTHHE BOJHBI ONTHIECKAA
IUTOTHOCTL CMECH KOMIIOHEHTOB, He
B3aMMOJCHCTBYIONMX MeEXAy CoDOi,
paBHA CyMMe ONTHYECKHX IUIOTHOCTEH
OT/ENBHBIX KOMIIOHEHTOB IIpHM TOH XK€
JUTHHE BOJHBI

3aKoH alAUTHBHOCTH

Cuna ToKa IOJHOR IenH NpsAMO Ipo-
nopuuonanbHa DJIC HCTOYHMKA U 00-
PaTHO MPONOPIMOHAIBHA IIOJHOMY CO-
MPOTHUBIICHUIO LICTTH

3axon Papanes

ORHOPOHBIE CIOH OJHOrO H TOTO Xe
BEIeCTBa OJJMHAKOBOH TOJIIAHEL TO-
IOM@IOT OJHY M Ty JK€ HONIO Majaio-
meit Ha HHMX CBETOBOH 3Hepruu (IpH
IOCTOAHHOM KOHIIGHTPALMH ~PacTBO-
DEHHOTO BEILIECTBA) "

3akon [lltepna-Bonemepa

OTHOIICHHE KBAHTOBEIX BBIXOZOB QuIy-
OPECILEHIMN OT KOHIEHTpaluy TyIIM-
Tens WMeeT NHHEHHBI Y4acTOK IpH
JVHAMMYECKOM B3aHMOJEHCTBHH MO-
JeKyn

[MapuuanbHOe JaBICHHE HACHIIEHHOTO
mapa KOMIIOHEHTa pacTBopa HpAMO
IPOIIOPIMOHATBHO €0 MOJBHOH Jo1e
B pacTBope, NpHuéM KodpQuimeHt
HPONOPIHMOHATBHOCTH  PaBeH maBie-
HHUIO HACHILEHHOTO Iapa HaJ| YUCTBIM
KOMIOHEHTOM

3anuimmTe B TaOIHIYy BEIOpaHHBIE IHGPHI DO COOTBETCTBYIOIIMMHA OyKkBaMHu.




b B

Otset: A3B1B2I'4

3ananue 9.

Ipoyumaiime 3a0anue u ycmanosume coomsemcmeue.

VYeTanoBUTE COOTBETCTBHE MEXKY OIPCACTICHUEM U IIOHATHEM

HousiTue

Onpenenenne

A

Moens ynpyroro Teja

1 CucreMa, cOCTOAINAA U3 Pa3IHIHBIX
KOMOMHAIMI IpYXAHEI (YIPYTHi J1e-
MEHT) M IIOPLIHS (BA3KMUI 3IEMEHT)

Mogens KocTHOHM TKaH!

2 CucreMa, COCTOALIAsA U3 NIapajlIeIbHO
COEAMHEHHEIX [IPY)XUHBI (YIIPYTHA
9JIEMEHT) U NOPIUHS (BI3KUH SJIEMEHT);

Mogens 3uHepa

3 Npy KHHA, TTOJIHHSIOMAAC 3aKOHY
I'yka

4 CucreMa, cOCTOSIIAs U3 ITOCIIEN0BA-
TENBHO COETUHEHHBIX NPYKHMHBI U Ma-
PaILIENBHO COSAUHEHHBIX MEXY CO-
60# mpy>XMHE] ¥ IMOPIIHA.

5 CrucreMa, COCTOSIIAs U3 IOCIIEZ0Ba-
TEJIbHO COeIUHEHHBIX YIIPYToro Je-

3anuiuTe B TaONHILy BEIOpaHHEIE 1TH

MeHTa ¥ Mogeiu Kenssuna-doiirta.

PBI IOZT COOTBETCTBYIOIIMME OyKBaMH.

b B

Ortser: A3B4B5

3amaune 10.

IIpouumaiime 3a0anue u yCmMaHosume coomsemcmesue.

VYcTaHoBUTE COOTBETCTBUE MEXKIY METOJOM aHAIN3a U €TI0 xapaKTepnchoﬁ

Meroa anHanu3a XapakrepucTuKa

A CroextpodoTromeTpus 1 CreneHn pacceHBaHHA CBETA

b TMoteHnnomeTpHs 2 TMornomeHne MOHOXPOMATHYECKOTO

cBeTa
B PedpakromeTpus 3 H3yuenue 3bdeKTOB IPETOMICHUS
r ®doromMerpus 4 ITornomexnue cBeTa BUAAMOIO
Juana3oHa
5 H3MepeHue 3MeKTPOXUMUIECKOTO
CHTHaJIa




3anMmuTe B TAOTHILY BHIGPAHHEIC LU PEI IO COOTBETCTBYIOIIMMHU OYKBaMH.

b B I

Otsetr: A4B5SB3I2

3agaHus 3aKpbITOr0 THIIA HA yCTaHOBJ'leHHe nocjieA0BaTe/JAhHOCTH

3aganne 11.
Ipouumaiime 3a0anue u ycCmarosume nocne008amenbHOCb.

BeicTpoiiTe anropuT™ AeicTBES paboThl Ha annapare ®@OK KOK-3

. BeiGparts [uiHHy BOJHBI AT HCCIIEAOBAHUS.
. TlomMecTUTE MCCIeLyeMBIH PacTBOP B KIOBETY H 3arpy3HTh B IpUGOpP.
. BxmrounTs npu®op U BEDKAATH 30 MUHYT.

. ITpoBepUTH YCTaHOBKY HYJIA.

Ortget: 3421

3ananue 12.
IIpouumaiime 3a0anue u ycmanogume nocned08amenbHOCMb.

YcTaHOBHTE IPaBHUIIBLHYIO NTOCICAOBATCIBHOCTD! 3aKOH OMa JJId y4acTKa ICITH

. CONPOTHBIICHHUE.

. HampsDKEHHE.

. CHJIa TOKa.

. IPAMO TIPOIIOPLIOHANBHO.

. 00paTHO NPONIOPIHUOHAIIBHO.

OrseT: 34251

3anauue 13.
Ipouumaiime 3a0anue u ycmanogume noCie008aMeNbHOCHIb.

BEICTpOiiTe anropuT™ AeiCTBHA NpH paboTe Ha ONPEeICHHE BASKOCTH METOAOM Croxca

1.Bribpath maphl.
2 IlocuMTaTh MOTPEITHOCTH H3MEPEHHUHH.
3.PaccunTtarh JUHAMHYECKYIO BA3KOCTH 10 (hopMyie.



4. BpoCKTP MAPHKH B BA3KYIO XKUJIKOCTD ¥ 33CeHb BpEMA [ajeHns Ha ONpecTeHHYIO BhI-
COTY.

5. /AsMepHuTH JUaMETp MApoB.

6.B3BecHTb IIAPHL.

Otser: 1,5,6,4,3,2 unn 1,6,5,4,3,2

Zananue 14.
Ipowumatime 3a0anue y ycmanogume nociedo8amelbHOCHb.

VYceTaHOBHATE NPABUIIBHYIO IOCIEIOBATCIBHOCTD. HaIpAXKCHHOCTD NEKTPHICCKOTO nond

. BEeJIW4HHA 3apafa
. HanpsHKEHHOCTH
. CHIa, IeHCcTBYIOmasd Ha HETO/IBIDKHBINA MaJbIi TOUEYHEIHA 3apan
. IPSAMO DPOMOPIHOHAIBEHO
. 006paTHO MPONOPLIHOHATBHO
Otser: 24351

[V R VS I\ g

Bananue 15.
IIpoyumaiime 3a0anue u ycmarosume nocne008amenbHOCMb.

V CTAHOBHTE NPABUIBHYIO IIOCIENOBATENEHOCTD: BTOpOi#t 3aKoH HeroToHa

. yCKOpeHHe

Macca

. pPaBHOJCHCTBYIOIAA CHNA

. IPAMO HIPOTIOPIHOHATBHO

. 06paTHO NPOIOPIHOHATBHO
Ortser: 14352

woh W=

3AJJAHHMS OTKPBITOI'O THUIIA
3apanue 16.
Hpouumaiime 3a0anue u oatime 060CHO8AHHbLT OMEem

Eciu Ha Teno JeHCTBYIOT ApYyrue Tena W UX JeHcTBHE CO BPEMEHEM HE HU3MEHSCTCHA, TO
TEJIO NBHKCTCHA. ..o coveraanncene

OTBeT: ¢ MOCTOSHHBIM II0 3HAYCHUIO YCKOPEHUCM.

Zaganne 17.

IIpouumaiime 3a0anue u Oatime 060CHOBAHHbLI OMEem.
INEKTPUIECKMM TOKOM Ha3BIBACTCA YILOPANOHEHHOC
OTRET; IBMKCHHE 3aPKCHHBIX YaCTHI B IPOBOJIHMKE.

Zamanue 18.
Ipouumaiime 3adanue u Oatume 060CHOBAHHbBLYI OMBEM.

SIReHMe COXpaHEH!A CKOPOCTH TeNa IpU OTCYTCTBHH BO3[EHCTBHSA HA HETO
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OrtBert: APYTHX TeNl Ha3hBACTCS HHEPIHUEH.

Baxanmne 19.
Hpoyumaiime 3a0anue u Oaume 060CHOBAHHBLI OMEEM.

I[aBJIeHI/Ie — 5TO OTHONICHHNE CHJIBI K IUIOIaaH, Ha KOTOPYRO

OtBeT: B IePICHINKYILPHOM HalPaBICHKH JEHCTBYET CHIA.

3aganne 20.
Ipouumaiime mexcm u Oatime paseeprymolil 060CHOBAHHBLY OMEem

BeMurHa, XapaKTePU3YOMmas OBICTPOTY BBINOTHEHHA paboTHI, HA3BIBAETCA. . ...

OTeeT: MOITHOCTEIO.

Bonpocs! AJisi KOJIJIOKBHYMA

IIK-1. Croco6eH dKCIUTyaTHpoBaTh COBPEMEHHYIO armaparypy 1 oGopyaoBaHue IS BhI-
[OMHEHs HAyIHO-FCCIEA0BATENBCKAX MOJEBEIX H nabopaTopHBIX GHONOTHIECKHX pabor;

Ilo pasaesiam «‘DOTOBJICKTPOKOJ]OPI/]MeTP U ero HCHoJb30BaHHE IJIsk
onpeaeJeHus KOHIEHTPanun pacTBoOpoOB» H «Onpene.rlelme 3aBHCHMOCTH OII-
THYeCKOi NJIOTHOCTH OKpauleHHbIX pacTBOpOB OT JJHHBI BOJHbD>:

TIK-1.1 IIpuMensier B cBoeH JeATENBHOCTH aHATUTHIECKOE nabopaTopHoe 000pyROBAHHE;
CpE/ICTBA BEIMKCITUTEIBHON TEXHUKH, KOMMYHUKAIWHH 1 CBSI3H;

dotoanexrpoxonopumerp (PIK) — ero OCHOBHEIC OJIOKH.

®OK nmpruMeHEHHE I HccieIoBaHMil B 001acTH HCCIEI0BaHUA JKHIKOCTER
B ueM 3axrodaeTcs MepBEIi 3aKOH MOTTTOMEHN (3axoH Byrepa-Jlambepra)?
CopMyITHPOBATH 3aKOH MOTTIOMICHHSA (3axoH bepa).

3arnucaTh ¥ 0GBICHUTh 0000IEHHbIA 3aKOH Byrepa-Jlambepra-bepa.

OT uero 3aBUCHT ¥ Kakoil Gu3pueckuil CMBICT AMeeT HaTypaJIbHBIH MOKa3aTelb Mo-
TTIOIICHUS 07

7. OT KaKuxX BeJMUNH 3aBUCHT MOHOXPOMATHHYECKHX MOKA3aTeIb ocnabnenus?
8. Uro HA3HIBAETCA, IPO3PAYHOCTHIO PACTBOpa?

9. Yro HA3BIBAETCS, ONTHYECCKOHA MIOTHOCTBIO pacteopa?

10. Kak BHI6paTh CBETOGMIBTD AN IPOBEACHHUA HeoGXOMMMOTO aHaTH3a?

11. Kak BEIOpaTh pasMep KIOBETHI U1 IPOBEICHIA HeoOXOIUMOTO aHaIH3a?

12. Kak onpeenuTh KOHIICHTPAlluy BCIECTEA B pactBope?

13. UTo OTHOCHTCS K PH3UKO-XUMHUYECKMM METOaM ananuza’?

Il S

TIK-1.2. TTpoBomuT 1abOpaTOPHbIE MCCIEN0BAaHUA, 3aMCPhI, aHANU3Bl OTOOPaHHEIX HpH-
pOAHBIX 06pasIoB; paboTaTh HA AHATUTHICCKOM 1abopaTopHOM 000pyI0BaHAM; HCIIONB30BATD
ABTOMATH3HPOBAHHBIC CHCTEMBI KOHTPOIL IKOTIOTHIECKOTO COCTOSHMSA TCPPHTOPHH.
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14. AHanu3 Kakux BEINECTB MOXHO IMpou3BoauTs Ha PIKe?

15. YTo Taxoe CTaHJAPTHHIE PACTBOPH! ¥ YEM OHH OTJIMYAIOTCS OT PaCTBOPOB CPABHCHHUA?

16. ITonaTre onTuyeckoi MIIOTHOCTH

17. IoscHuTe (Qu3MUECKHl CMBIC ¥ TPAHUIBI IPAMEHAMOCTH AN((HEPEHIIHATBHOTO U

HHTETPATLHOTO 3aKOHOB IIOTJIOMIEHNS CBETA.

18. Kaxue BH/BI pacCesHUsI CBETA CYIIECTBYET?

19. Kakue napaMeTpel XapakTepu3yioT IIOTIOMEHHE CBETA PaCTBOPAMHM?

20. Kak onpeenuTh KOHIEHTPAIHIO OKPAIIeHHBIX pacTBopoB Ha ®OKe?

21. YeM 0ObACHAETCA BO3MOKHOCTH MMOBHINICHUS X YMCHBIIECHUS PACTBOPUMOCTH TBEPABI

BEINECTB C POCTOM TEMIIEpATyphi?

22. Kak cTposT rpajiyHpoBOYHbIH rpaguK 1 KakOBO €ro 3HaYCHUE?

23. Ucnons3oBanue cBeToQMILTPOB IpH HccnenoBanusx Ha OOK.

24. B xakoi#l 0o06jacTH CIeKTpa IOTJIOLIEHHUS JHCIEPCHS CBETa SABJLICTCH aHOMaJILHOPI?
Kakoe MOTJIOIIEHNE CBETA B BEIIECTBE Ha3hIBaeTCS COOCTBEHHBIM? :

25. MeTo/Ipl OnpeaeNicHus KOHIEHTPALNi OKpalIEHHBIX PaCTBOPOB.

ITo paspeny «OnpeaejieHHe NoKa3aTeNsi NPeJIOMJIEHM Pa3jJHIHbIX PAaCTBOPOB
NMpH NOMOIIH pedpaKTOMETPa»:

T[1K-1.1 TIpumensieT B cBOell AeATENBHOCTH aHANHTHIECKOE JabopaTopHoe 000opyIoBaHHUE;
CpeJICTBA BEIYMCIUTENBHON TEXHUKH, KOMMYHHKAIX U CBS3H;

K xaxuM MeToaM OTHOCHTCSH pehpakTOMETPHUYECCKHM aHaIN3

YTo NEXHUT B OCHOBE pedpakTOMETPHUECKOTO METOIA

Yro onpenensor Ha pedpakroMerpe

ITonspusanus ceera

[TpuMeHeHNEe HONIPU3ATOPOB B TEXHUKE

Oco6eHHOCTh KPHCTA/LIOB TypMaIMHa AJIA [OJIAPHU3allii CBEeTa

3aKOH OTpaXkCHUs CBETa

MareMaTuueckas GhopMylia 3aKOHa IPEIOMIICHUS

UTo Ha3HIBACTCA OTHOCHTENLHBIM/A0COMIOTHBIM ITOKa3aTeIeM NIPETOMIIEHHA?
10. Kaxas XapakTepHCTHKa CBETOBOH BOJIHEI HE M3MEHHTCS NPH IIEPEXoje M3 ORHOM
CpEIBl B IPYTYIO

11. SIBneHme NOJHOTO BHYTPEHHETO OTPAXEHUS

12. IlpepensHBIH yroi MOJIHOTO BHYTPEHHErO OTPAXCHUS

13. W3 "gero cOCTOMT ONmTHYECKas CHCTEMa peppakToMeTpa

14, TIpuanun aeicTBrA pedpaKToMeTpa .

W NN RN

TIK-1.2. TIpoBomuT naGopaTopHBE HCCIEHOBAHMUS, 3aMEPHI, aHAIM3BI OTOOPaHHBIX IpPH-
POIHBIX 06pasLoB; paGoTaTh Ha aHATHTHIECKOM NabopaTOpHOM 00OPYZOBAaHHH; HCIONE30BATh
ABTOMATH3HPOBAHHKIE CUCTEMBI KOHTPOIIS SKOJIOTHIECKOTO COCTOSIHHS TEPPHTOPHIA.

15. Yro Takoe BOJIOKOHHAS ONTHKA?

16. Jlucmepcus cBera

17. BmusiHHE JHCIEPCHH CBETA HA BENHYHHY IIPEAEIBHOIO YIia IpeIoMIeHHS

18. Ilpunmun neiictBus pedpaxromerpa AGGe

19. Xog nydei cBeTa B mpu3MeHHOM Oioke AGGe

20. OOGBIACHUTH 3aBUCUMOCTH BEJIMYHHEI IPEAEIBLHOIO YIJIa OT JIJIHHBI BOJIHBL

21. Kax dopmupyeTcs u3zobpaxenue B (pOKaTbHON IIOCKOCTH 3PUTENBHON TPyOb! IpH
OCBEIIEHUH OeNTBIM CBETOM?

22. Tloyemy B pedpakToMeTpe HENb3s BECTH M3MEPEHUS NpeNleNbHOro yria 6e3 3pH-
TenpHo TpyOsI? Kakosa ee ponb?
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23. JDist 4ero rpaHM M [IPHU3M M AETAI0T MaTOBBIMU?
24. Uro Ha3BIBAETCS ATOMHOMN B MOJIEKYJIMPHO# pedpaKiuen?
25. Onrmyeckad JIMHA ITyTH

Tlo pasneny «OunpeaesieHne JIMHBI BOJIHBI H3TyUeHHS Ja3epay:

I1K-1.1 IIpuMeHseT B CBOCH NeATEAbHOCTH AHATMTHYCCKOC naGopaTopHoe 0b6opyI0Ba-
HHe€; CPENCTBA BEIYMACITHTENLHON TEXHUKH, KOMMYHHKAIMH U CBA3H;

HecaMOCTOATENBHEIN M CAMOCTOATCIILHBIA pa3psiibl

THIBI cCAMOCTOATENBHBIX paspsAanoB

YT0 03HAYAET TEPMUH Ia3ep»?

UeM oTiIHUAETCSA JIA3EPHOE H3TydeHHe oT OOBIMHOTO CBeTa?
TIpuBeaUTe OCHOBHBIE CBOMCTBA JIA3€PHOr0 H3JTyCHHS.
[TpuBenuTe KIaccHPUKAMIO Ta3€POB.

KaK I10JIyIMTh HHBEPCHYIO HACENCHHOCTh YPOBHEH?
OGBICHITE, YTO TAKOE CIIOHTAHHOE M3IyJcHHE?

O6bacHUTE, YTO TAKOE BEIHYXKICHHOE H3TydeHue?

10. OTnuyye CIIOHTAHHBIX M BBIHYXJACHHBIX IIEPEXOJIOB.

11. PacckauTe, Ha YEM OCHOBaH MPUHIMI PabOTHI Jlasepa?

12. O6BSCHHATE, YTO 03HAYAET TEPMUH KHHBEPCHS HACENEHHOCTEH»?
13. O6paTHas CBS3b, KaK OHA OCYIIECTBILICTCS B JIa3€pax. PO ONITHYECKOTO PE30HATOPA
B JIa3epax.

14. Vicmolp30BaHMe B reNmii-HEOHOBOM J1a3epe CMECH JBYX rasoB - Tejiks u HeoHa. Pons
KaXI0ro U3 HHUX.

15. TlepeurciuTe YeTHIPE KIacca JIa3epHOH OMacHOCTH.

16. Kakne conyTcTyomue GaxTophl JIa3epHOro U3y ICHHUA BB 3Haete?

17. TloueMy MMeHHO TepMUdecKuit aQdekr MMeeT CYMECTBEHHOS 3HA9CHHE B XapaKTe-
PHCTHKE IIOBPEXACHHS OGHOTOTHYECKUX TKaHEH, PH JICHCTBHH M3IYYEHHS B KPacHOH M
HH(ppaxpacHOR 00NaCTIX creKTpa? :

W N R e

[1K-1.2. IIpoBomut nabopaTopHEIE MCCIENOBAHUS, 3aMEPLI, aHATHIEL 0TOOpaHHBIX IIpH-
POZHBIX 06pasLoB; paGoTaTh Ha AHATHTHYCCKOM JabopaTopHOM 000pyIOBaHUH; UCIIONb-
30BaTh ABTOMATH3MPOBAHHEIE CHCTEMBI KOHTPOJIS 9KOJIOTHIECKOro COCTOSHUA TEPPUTO-
puii.

18. IlepeurciuTe TPYIIIB GHONOTHYECKHX dP(PEKTOB, BOIHUKAIOIMX NpH BO3ICHCTBUH
Ja3epHOTO M3Iy4eHHA Ha OPTaHU3M YeI0BEKA.

19. TIpuBenuTe IPEMEPH! MPHMEHEHNS JIA3ePHOrO H3JIYyYECHHS B BETCPUHAPHM M MCEIH-
LIVHE.

20. Kakum 06pa3oM IPOHCXO/IMT HaKayKa B ra30BbIX Jlasepax?

21. DHepreTH4eCKHE XapaKTEPUCTHKHY JIa3epa.

22. TBepAOTENBHEIE JIa3ePBL.

23.T'a30BBIE JIA3EpPHL.

24. 3payeHUEe METACTAOMIBHBIX YPOBHEH 1A Ta3epHOTO H3NTYyICHHA.

25. Tlouemy B OKI" BO3MOXHO CynIECTBOBAHME KOJNCOAHHHA ¢ pa3TMIHBIMH YaCcTOTaMHU?

IIo pasaejam «I‘panynpom«a CIeKTpOoCKoOmna H €ro HCIMOJIL30BAHUE OJif
onpenejiecHus CcocCTaBa BeliecTs» H «MOIICJIHPOBaHPIe CHUCTEMBbI M3
00JBUIOr0 YHMCJIA YACTHID:
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IIK-1.1 IlpumMensieT B cBoel HeATENHHOCTH aHANHTHYECKOeE JabopaTropHoe 000pyHOBa-
HY€; CPEICTBA BEIYUCIUTENBHOM TEXHUKH, KOMMYHUKAllHU U CBA3H;

1. JludpakiuonHas peineTKa, ee YCTPOUCTBO U napaMeTphl. MeXaHH3M BO3HAKHOBEHHS
ITIaBHBIX U NOOOYHBIX MAKCUMYMOB H MMHAMYMOB.

2. TennoBoe u3nydeHHue. XapaKTEPUCTHKH MJIA €O ONMMCAHHA. 3aKOHBI TEIUIOBOTO H3-
Ty4eHus.

3. HudpakpacHoe m3IyueHHe, ero moriomieHHe. YeM oOYCIOBIEH €ro TepameBTHUE-
ckuif addext? Uro Takoe Tepmorpadusn?

4. Vuerpadpuoneroroe uzryueHue. HazoBuTe 30HBI YIETPaAQHOIETOBOTO U3IYHUECHHS B
3aBHCHMOCTH OT UX OMOJIOrMIecKOro JeHCTBHIS.

5. Yro MOHMMAIOT MO AUCIIEpCHEH cBeTa?

6. Uro TaKkoe CIIEKTp U3TyUCHUA?

7. Kakoit criekTp Ha3BIBacTCs HEMPEPHIBHBIM MU CIUIOMIHBIM?

8. Hanyuenme Kakux Tel JaeT MOJIOCATHIE CIIEKTPHI

9. Kakue Tena npu H3IyYCHHH NAIOT JIMHEHTAThIM CIEKTpP, YTO OH U3 cebs MmpeacTaBis-
er?

10. U3 KakuX COCTAaBHBIX YacCTe#l COCTOUT CIEKTPOCKOI ¥ KaKOBO HX Ha3HauYeHHe?

11. Yro Takoe CIEKTp MOTIIOMEHHUA?

12. Kax nporpaayupoBaTh CIEKTPOCKON?

13. 3akoHOMEpHOCTH B aTOMHBIX criekTpax. @opmyna bansmepa

14. Jlns gero B nprbope HCIOMB3YETCA KOJUIUMATOP?

15. Jlng gero rpagyupyoT CIEKTPOCKOMN?

[IK-1.2. IIpoBoauT nabopaTOpHEIE HCCIENOBAaHUS, 3aMEPH], aHANH3bl OTOOpPaHHBIX IIPH-
POIHEIX 00pa3sioB; paboTaTh Ha aHAMMTUYECKOM JabopaTopHOM 000pyIOBaHUH; HCIIO/Ib-
30BaTh aBTOMATH3MPOBAHHBIE CHCTEMBI KOHTPOJIS 3KOJOTHYECKOTO COCTOSHHA TEPPUTO-
puii.

16. OcoOGeHHOCTH MPH3MEL IOCTOSIHHOTO OTKJIOHEHUS (TIpu3Mbl AGOe)

17. OxapakTepru30BaTh CIEKTPAIBHBIM HPU3MEHHEBIA ImpuOop: a) yrioBas M IHHEHHas
aucrepens; 0) paspemaromas cmoco6HOCTh; B) pabodas 061acTh CIIEKTpa.

18. B ueMm 3aKiIrO4arOTC HEJOCTATKHA HPHU3MBI KaK JUCIEPTHPYIOINETO 3JIEMEHT2 CICK-
TpaJIbHBIX PHOOPOB?

19. Kak MOXHO OHpeJeNnHTh MoKa3aTellb NpeJIOMICHNS MaTepuaia nmpu3Mel? OT 4ero oH
3aBUCUT?

20. 3axoH aBorajpo

21. T'a3oBag nocrosHHASA

22. Ouddysus B razax u TREpABIX TENaX

23. CnyuaiiHple Oy XIaHus MOJIEKYJIbI

24. Koaddunuent nnddy3uu OpoyHOBCKOM YaCTHIIHI

25. Kak u3MeHUThCs KapTHHA OPOYHOBCKOTO JABMXXCHHA MPH YBEINUEHHH TEMIIEpaTyphl?
26. Kak H3MEHHTHCS KApTHHA GPOYHOBCKOTO JIBFKEHHMS, ECIIA BOJHYIO SMYJLCHIO 3aMe-
HHTL SMYJIbCHEH Ha riunepune?

i

Ilo pa3zgeny «OOHapy:keHHe cjJaboii PafHOAKTHBHOCTH B OKPYKaIOIIHX

YeJOBEKa BCIIECTBAX H ONMpeEac/ICHHE NMepHoaa moJgypacnaia AoJIroKuBy-
LIET0 H30TOIIA» .

ITK-1.1 TlpuMenseT B cBoeif AeATENBHOCTH aHANMTHUYECKoe NabopaTropHoe 060pymOBa-
HUE, CPeICTBA BEMHUCIUTEIBHON TEXHUKY, KOMMYHUKAIIUK ¥ CBSI3H;
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1. Yro Takoe ¢otordpdexr? 3akonnl orosddexkra CtoneroBa. YpasHeHue ¢Gpotodd-
dexTa, nonyueHHOE DHHINTEHHOM

2. PeHtreHoeckoe u3mydenue (ompenenenue). Croco0 IMONY4YeHHS PEHTTEHOBCKOTO
H3ITyYCHHUS.

PagnoaxkTuBHOCTE. BH/IBI pagoaKTUBHBIX U3IIyUEHHUH.
Hosumerpus

3aKkoH pai0aKTUBHOTO pachaja.

Ongsrtsr Pesephopna no paccesamo - wactu.
IToctynate Bopa

CrexTpbl UCITyCKaHUs, UX BHBL

EnuHuns akTHBHOCTH paJlOHYKIAIOB

10 VuakTUBanus MOJIEKYT B pe3ylbTaTe IMPSMOro H HENPSMOro AeHCTBUA MOHH3HUDY-
IOIIUX M3YYCHUH.

11. O6mas ¢pusuveckas XapakTepUCTHKA HOHU3UPYIOMUX H HEMOHH3UPYIOIUX U3IIyye-
HUH.
12. BpeMmeHHbIe 1 1030BbIe 3P EKTH paguanuy.

13. OcobGeHHOCTH AEUCTBHSA pasHBIX BHIOB OOIYyUECHUA OPTaHM3MOB Pa3HbIMH THIIAMH
pajuaIum.

RN AW

[IK-1.2. TIpoBomuTt naGopaTopHEIE KCCIENOBAHUS, 3aMEPHI, aHAIHM3BI OTOOpAHHBIX MPH-
POIHEIX 00pa3IoB; paboTaTh Ha aHATMTHIECKOM J1abopaTopHOM 000pYyIOBAaHHN; HCIOTb-
30BaTh aBTOMATH3MPOBAHHBEIE CHCTEMBI KOHTPOJIS SKOJIOTMUYECKOTO COCTOSHMA TEPPUTO-
puii.

14, Drambl OTBETHBIX peakiuii Ha ocTpoe oOnydeHue: pu3udeckuii, Onopu3ndecKkuit u
00OLIEONOIOrMYECKIIA.

15. CuHAPOMEI OCTPOTrO JIy4eBOro mopaxeHud. KpuTuueckue mpouecch JIydeBOro mno-
PaKeHHS.

16. ®axtopbl, MOTUPHUIUPYIOLUME JTYUEBOE HOPAXKECHHE: PafZHONPOTEKTOPHl M pajuo-
CEHCHOMIM3ATOPhI, UX XUMHYECKas IpHpoa U OHOJIOrHYeCKOe IeHCTRHE.

17. MexaHH3MBI TOTJIOLNICHUS PEHTTEHOBCKUX M raMMa-H3JIy4eHHH, HeHTpOHOB, 3aps-
KEHHBIX YACTHII. ;
18. OKCHO3UITMOHHBIE U NOTJIONIEHHBIE 0361 H3TyUeHH.

19. IIpsamoe neficTRue paauanuud Ha OUOMOIIEKYJIBL.

20. KonuuecTBeHHBIE XapaKTEPUCTUKY ruOed 00aydeHHBIX KIETOK.
21. Crpoenne atoMa

22. Paguonus BOAEI U JIUNIMIORB.

23. KCHONB30BaHUE Pa3IMYHBIX BUAOB HM3JIyYeHHH B MEINULMHE, TEXHUKE U CEIhCKOM
X035HCTBE.

24. OCHOBBI MHKPOJO3UMETPHH HOHU3UPYIOIIKX H3/IyJESHHI.

25. CtpoeHue aTOMHOTO f1pa

a. TunoBble 3a/1aHAS /1/IS IPOMEKYTOYHOMH aTTeCTALNN

[TpoMexxyToUHAs aTTecTalus IO MUCIHILUIMHE OCYIIecTBisercs B (opMe 3auera. 3auer

CTABHTCH IIO PEe3yIbTaTaM YCICITHOI'O IMPOXOXACHUI TCKYII[CI‘;I arTeCTaluyl 1 aHalld3a IoAro-
TOBJICHHBIMH CTYACHTaMHU J'Ia60paTOpHLIX pa60T, yJacTuda HX B JUCKYCCHMSIX, IPH 3TOM IIPOBO-
JIATCS OICHKA KOMIICTCHITHIA.

Ecm pE3yJIbTaT TCK}’HICﬁ arrecTaiuyd HE YCTPauBacT CTYACHTA, TO EMYy IMPEACTOUT COa-

BaTh 3a4Y€T, B MPOIECCE KOTOPOTO OH JOJIKEH NMPOACMOHCTPUPOBATE NEPECUUCIICHHBIC BHIIIC 3HA-
HHA, YMCHHA K HAaBbIKH.
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Bonpoch! K 3aueTy

[TIK-1.1 TIpuMenster B CBOEH JEATCHPHOCTH aHATUTHYECKOC na6oparopsoe ofopynoBa-
HH€; CPEIICTBA BEMHCIHTENBHOM TEXHAKH, KOMMYHHUKALHH 1 CBS3U;

. Kaxoe BpeMs moTpebyeTcsl CBETOBOMY JIydy Ha IPOXOXIAECHUE PacCTOSHUA OT Conana g0

3emm (150 MiIpA. KM)?

. MoskeT i paccerBaromias IuH3a co31asaTb JeliCTBHTeNbHOE H300paKeHHe? IMouemy?
_ Kax W3MEHUTCS KOJIXUECTBO MAKCHMyMOB, HaOMIONAEMEIX OT IupaKIHORHON PeIIETKH,

€CJI YMEHBIIHUTH YHCIIO IITPUXOB PEIICTKH Ha 1 Mm?

. YMCHBIIHUTCH,
. YBCITUYHTCA,
. HE H3MCHHTCA

. BeiGepute napaMeTphl, KOTOPBIE BXOIAT ¢opmyny HeloToHa sl CHIEI BHYTPCHHETO

TpEeHUsL.

) rpaIlI/ICHT CKOpPOCTH, IUIOIa]b BSaHMOI[CﬁCTByIOIJIHX CJIOCB, K03(1)(1)I/II.II/ICHT BA3KOCTH.

Pamuyc cocyza, PasHOCTb JaBIICHUH, k03(GHUIMEHT BA3KOCTH, [UAPABIHIECKOE COMPO-
THBIICHHE.

. TInommaze B3auMOEHCTBYIONIMX CIIOEB, Pa3sHOCTD AaBNCHUIA, TOJIIINHEA COCYAa, CKOPOCTB.
. T'unpasnuyeckoe CONPOTHRICHHUE, K03} QHUIMEHT BA3KOCTH, CKOPOCT.
. PazHOCTB [aBICHHUH, paiiyCc cOCy1a, CKOPOCTb.

Bri6epuTe napaMeTphl, KOTOPHIC BXOAT B dopMysty s pacueta uucia Pefinomnbaca.

A. TTnomane BSaHMO,HCﬁCTBYIOIHHX CJI0EB, CKOPOCTh TECHCHHUA KAINKOCTH, MJIOTHOCTH K-

HHETE wWE» D NHw W

i

KOCTH, KO3 (HIIHEHT BA3KOCTH.

. CKOPOCTB TeueHHS XKHAKOCTH, INIOTHOCTD JKUOKOCTH, IHAMETPp COCyna, KOB(b(l)I/II.II/ICHT

BA3KOCTH.

. I'pajienT CKOPOCTH, IIOTHOCTE JKUIKOCTH, k03 UITHEHT BA3KOCTH.
. CKOpOCTD TEUCHHU: JKUAKOCTH, PasHOCTh JIaBIeHHIH, AHAMETP COCY/a, JUIHHA COCyAa.
. T'paauieHT CKOPOCTH, IIOTHOCTE JKUKOCTH, K05} PHIMEHT BI3KOCTH, AHAMETP COCYA.

Ilydox Gemoro cBeTa pasnaraeTcs B CIEKTP C MOMOIIBIO JIu(paKkIMOHHON PEIIeTKA U
npu3MEL B KaKoM K3 CIIEKTPOB KPACHBIC Iy M OTKIOHAIOTCA Goubile, yeM (GuroneToBbie?

. B JU(ypaKIHOHHON PEIIETKE; '
. B TIPH3ME; :
. OJIMHAKOBO

)Z[nanason JUIMH BOJIH BHJIIMOTO CBETA....

. 380 - 760 uM;

300- 600 HM;

. 500 - 800 uM;

120-400 BM;

. 700 - 1200 1M

KocTb pencTasiser co0oi ...

) apMI/IPOBaHHBIﬁ KOMHOSI/IIIHOHHBIﬁ Mmarepuall, TIOJIOBUHY obnrema KOTOpOro COCTaBJCT

IMPOKCHIIATIATHT, @ BTOPYIO ITOJIOBUHY -OpTaHHHECKasd (rTaBHEIM 00pPa3’oM KojUlareH)
cOeIMHUTENBHO-TKaHEBAsA OCHOBA;
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B. rereporeHHyio TkaHb, COCTOSIIYIO U3 3-X HaNIOXKEHHBIX APYT Ha ApYra CIOeB: SIHICPMu-
ca, IEpMBI M IIOAKOKHOM KIETIaTKH;

B. COBOKYIHOCTE MBIIIIEYHEIX KJIETOK W BHEKJIETOYHOTO BELIECTBA, COCTOSIIETO U3 Kojlare-
Ha H 3JIaCTHHA,

I'. BEICOKO3TaCTHYHELI Mare€puail, COCTOAITHI U3 KOJIJIarcHa, 31acTUHA H INIaAKHX MBIIIeY-
HBIX BOJIOKOH,
. BOJIOKHA KOJJIarcHa, 3JJaCTUHa i OCHOBHOI'O BEIECTBA - MAaTPHUIILIL.

OtHocuTeNbHOM ledopManiell Ha3BIBAIOT ...
. I3MeHeHne B3aMHOTO TIONOXKEHHS TEL;
. U3meneHue pazMepoB ¥ GOpMEI Tel IoJL AeHCTBHEM BHENIHUX CHIT;
. PasHoCTh MeXIly KOHEUHBIM M Ha4aJbHBIM 3HAYEHHEM pa3sMEPOM Tell, Ha KOTOpEIe AeH-
CTBYIOT BHEIIIHHE CHIIBI;

I'. OtHOMmEHHEe abcoMOTHOM AedopMaliiy K IEPBOHAYANIBHOM UIHHE;
J1. Yroun, Ha KOTOpBI cMemaeTcs oJiHa 9acTh Tejla OTHOCUTENBHO JAPYTUX €0 YacTeH.

w2 =

10. SBieHHE TEIUIOMPOBOAHOCTH HMEET MECTO IIPH HAIMYMHY TPagHCcHTA ...
A. Temreparypsbl

b. xoHIeHTpanuu

B. ckopocTH cnoeB XUIKOCTH WU ra3a

I'. anexTpmyeckoro 3apsana

11. B omsite IOHra oTBEpCTHS OCBEIMAINCH MOHOXPOMATHIECKHM CBETOM C JUIMHOMH BOJI-
HbI A = 600HM , paccTostHie MEXAY OTBEpCTUIMHU d = 1MM , pacCTOSHHE OT OTBEPCTHIA 10
skpana 1 = 3M . HaiiTi noiosxeHue TpeThell U 4eTBEPTOH CBETIIBIX IOJOC.

12.  KakuM momxeH GBITB Yroll OTpaXKeHHsS CBETOBOTO JIy4a, YTOOBI NMafaloIuii JIyd Co-
CTaBJIAJI C OTPAXXEHHBIM yroin 60°7

A. 30°.
B. 50°.
C. 20e°.
13. IIpu mepexoze fiyya cBeTa H3 TIEPBOM CpeIbl BO BTOPYIO Yroj NaJcHuA paBeH 45°,

a yron mpenomnenus 30°. KaxoB OTHOCHTENBHBIH IIOKa3aTeNb NIPENOMIIEHHS BTOPOH
CpeIn! 0 OTHOMIEHHIO K IIepBoit?

A. 3. ,

B. V2.

C. 1.

14. ITokazaTtenu mpenoMiIeHHs alMasa, CTEKIAa M BOJABI OTHOCHTEISHO BO3AyXa paB-

Hel: 2,42; 1,5; 1,33. B xakoM U3 3TUX BELIECTB IPEAEIbHBIA YIOJ MOJHOI0 BHYTPECHHETO
OTpaXKeHHs UMEET MAKCUMATBHOE 3HAUCHHUE?

A. B ammMaze.

b. B crekie.

B. B Boze.

15. IToBepXHOCTHOE HATSDKEHHE G BEIUMCIIIETCS 0 GopMyie:
A. o =F/2D);

b. oc=F/,
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B. o = 2F/;

I. o =F/S;

. o =FL

16. ITomo6HO raszaM, CBOMCTBA XHIAKOCTH HE 3aBHCAT OT HANPaBJICHUA neiicTpus. 10
HA3BIBAETCA:

A. AHH30TpOIH,

B. UzoTpornus;

B. TToBepXHOCTHOE HATSKEHHE;
I'. KanunapHoCTh;

JI. Her npaBHIIBHOrO OTBETA.

17. UeM BBI3BAHO [IOBEPXHOCTHOE HATHKEHHE?

A. TTpuTskeHHEM MOIIEKYJI OBEPXHOCTHOTO CJI0A K MOJICKYIIaM BHYTpH HJIKOCTH.
B. OTTanxuBaeM MOIEKYJ IOBEPXHOCTHOTO CJIOS OT MOJIEKYJI BHYTPH XKHIKOCTH.
B. JleiicTBHEM Ha MOJIEKYJIbI XXUAKOCTH CHIIBI TXKCCTH.

18. OT 4ero 3aBHCUT K03 GHIUECHT IOBEPXHOCTHOTO HATHKCHHSA AKUIKOCTH?
A. ToIBKO OT POJIA XKUIAKOCTH M HATHYMS IPAMECEH.

b. ToNBKO OT TEMIIEPATYPhI XKUIKOCTH.

B. OT poja XHAKOCTH, €€ TEMIEPaTypPEl U HATMYHS B Hell mpuMecei.

19. XuaKoCTh MPaKTHYECKH HECKUMaeMa IIOTOMY HTO. ..

A. BEIHKO MOJIEKYJISIPHOE JaBICHUE.
B. MOJIEKYJIBI JKH/IKOCTH HETIOABIDKHBL.
B. ouens BEHKA AMHAMAYECKas BA3KOCTE XUJKOCTH.

20. CuITbI TOBEPXHOCTHOTO HATSKEHUA ASHCTBYIOT B...
A. BEpTHKAIBHOM IIOCKOCTH.

B. B ropH30HTANbHOH IIOCKOCTH.

B. B mo0oM HarpaBJICHHH.

21. IToBEpXHOCTHOE HATHKEHUE BOJBI IPH 0°Cr100°C...
A. OAMHAKOBO.

B. pa3nu4HO, y BOJIbI IIPH 100°C Gonsire.
B. paznu4HO, y Bojie! 1pu 0 °C Gonpime.

[IK-1.2. TIpoBouT 1aGOpaTOPHBIE HCCIENOBAHMS, 3AMEPBI, aHATA3EL 0oT0OpaHHBIX MPHPON-
HBIX 06pasioB; paboTaTh Ha AHATMTHIECKOM TabOpaTOPHOM 06GOopyIOBaHHH; HCITOL30-
BaTh ABTOMATH3HPOBAHHEIE CHCTEMBI KOHTPOJIS 9KOJIOTHYECKOTO COCTOAHMA TEPPUTOPHIA.

22, HermpepBIBHEIE CIEKTPHI AAIOT:

A. TBep/IBIE TEJIa, HAXOASIIMECS A OYCHb OONBIMHIX TEMIEPaTypax;

B. B ra3006pa3HOM MOJIEKYIIAPHOM COCTOSIHEH, B KOTOPOM MOJICKYJIBI HE CBA3AHE HIIH cra-
60 cBA3aHEI JPYT C APYTOM;

B. B ra3006pa3HOM aTOMapHOM COCTOSHHAH, B KOTOPOM aTOMbI MPAKTHHECKH HE B3auMOJIcH-
CTBYIOT JIpYT C APYIOM;

I. packan€HHBIE KUIKOCTH;

J1. Ta3ssl MOJ, BBICOKHMM AABJICHUEM

23. CrieKTphI MOTJIONIECHHS OBIBAIOT
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TONBKO HENPEPBIBHLIC U ITOJIOCATHIC,
HCIIPCPHIBHBIC, NUHEHYATRIE U MOJI0CATHIC,
TONBKO HENPEPLIBHBIC U JIMHEHJaTkIE;
TOJILKO JIHHEHJAThIE H II0JIOCATHIE

W >

24. IpH Iepexofie aToMa U3 BBICIIEr0 SHEPreTHIECKOro ypoBHs Ha HU3IIHH. .
A. aToMoM rorsiormaercst GoToH

B. atoMoM ucryckaercs GOTOH

B. aTOMOM HCITyCKaeTCs JBa KOT€pEeHTHBIX (OTOHA

T'. IPOMCXORMT SIBICHHE TEPMOIJIEKTPOHHOH SMHCCHI

25. B3auMoneiicTBEE CBETA C BEIECTBOM HMMeET NPUHIHMIHAIBHO BEPOSTHOCTHBIH
XapakTep. B KBaHTOBOW TEOPHH B3aHMOJICHCTBHS CBETA M BEINCCTBA BBOJUTCA NOHATHE
BEPOSITHOCTH NEPEX0/id, KOTOPOE OTIHUAETCA OT HOHSATHS BEPOATHOCTH, MCIONL3YEMOro
B MaremaTuke. Kakoii (M3HUYECKHil CMBICI HMCET IIOHATHE «BEPOSATHOCTEL MEPEXONa»,
ACIHONIB3YEMOE B JIa3epHOH hH3uKe?

A. Uncio KBaHTOB, MCITyCKAEMBIX WM IIOTVIOIIAEMEIX IPH HEPEXOfie MEXIy dHEpreTuve-
CKHMH YPOBHSMH CPEJIBL.

B. OTHOIIEHME YMCIA UCIYIEHHBIX MM MOMOMEeHHBIX KBAHTOB K YHCIy B3aMMONCHCTBY-
JOIUX CO CBETOM YaCTHII.

B. Uncio KBaHTOB, HCIYCKAEMBIX WM MOTTOMAEMBIX NPH MEPEXOAE MEXAY SHEpreTate-
CKMMH YPOBHSMH CPEIIbI B CEKYHIY. '

I'. OTHOLIEHHE YMCIa B3aUMOAEHCTBYIOIINX CO CBETOM YaCTHIl K HUCIY HCIYIMECHHBIX WA
MOrNOIMEHHBIX KBAHTOB. :

26. SBnenne nuddysnn xapakTepusyeT NEpeHoC. ..
A. Macchl

B. sneprun

B. ummynsca HanpaBAEHHOTO JABIDKCHUS

I'. anexkTpuyecKoro 3apsana

27. Koxa npencrapiier coboi ...

A. apMEPOBAHHBI! KOMIIO3AIMOHHEI MaTepUai, MOJOBHHY 00BeMa KOTOPOro COCTaBIISIET
THAPOKCHIIANIATHT;

B. reTeporeHHyI0 TKaHb, COCTOSIIYIO B3 3-X HAIOXEHHBIX JIPYT Ha pyra CIOeB: JMHAepMA-
ca, IEPMBI 1 TIOIKOXKHOM KIIETYaTKH,

B. COBOKYIHOCTb MBILIEUHBIX KIETOK H BHEKJIETOYHOTO BELIECTBA, COCTOALIETO U3 KoJLIare-
Ha ¥ 1acTHHA,

. BEICOKOSaCTHYHEIA MaTepHall, COCTOSINMI M3 KOJUIareHa, 51acTHHA M TNIANKHX MBIIC-
HEBIX BOJIOKOH;

JI. BONOKHA KOJUIareHa, 5]JacTHHA H OCHOBHOTO BEINECTBA - MATPHLBL

28. CreknsaHHas mpu3Ma pasiaraeT Genpri ceer. Ha pucyHKaxX IpeICTaBICH XOX Jy-
ueit B mpusMe. [IpaBHIIBHO OTPaXKAET PEANbHBLH X0 JIy4eH PUCYHOK ...
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IIK-1 CrocoGen SKCILTyaTHpOBATh COBPEMEHHYIO aNNapaTypy H oGOpYNOBaHHE i BEHI-

TIOTHEHKA Hay4HO-HCCIIE/I0BATENBCKUX TIOTIEBEIX M JTabOPaTOPHEIX GHOJOTMYECKHX pa-
oor.

IIK-1.1 IlpumeHseT B cBOel IEATENEHOCTH aHAIUTHYECKOE TabOpaTOpHOE 0GOPYIOBAHHE;

CpelcTBa BEIUUCIMTEIHHOH TCXHUKH, KOMMYHHUKAIINH U CBS3H,

1. Crextp mornomeHus — 3To
A. cBetiible TMHEA Ha TEMHOM (OHE JIMHEHYATOro CIEKTPa

b

. CBETJIBIC IMHMH HA TEMHOM (I)OHC HCIIPEPBIBHOTO CIICKTPA U3JTYIEHHS

B. TeMHbIE IMHUY HA CBETIOM (hOHE HENPEPHIBHOTO CIEKTPA H3ITyICHHS

r

2.

. TEMHBIC IMHUH Ha CBETJIOM (I)OHC InHeigaToro CIIEKTPa U3JIyYCHUA

CrexTpanbHbIi aHATH3 — 3TO

A. MeTOJ{ ONpeAeNeHMs BHA U3JIyYeHHs 110 THUITY CTIEKTpa

B. MeTo) ompeneneHua XMMHYECKOTO COCTABA BELIECTBA IO €TI0 CIIEKTPY
B. aHanw3 cBoiicTBa MPA3MBI WK IH(PAKIMOHHOM pEIIETKH

I'. onpeznenenne arperaTHOr0 COCTOAHMS BELIECTBA II0 €T0 CIEKTPY

. Ha yem ocHOBaHna paGoTa jazepa

. Ha sBnenuu doroaddexra

. Ha poronax

3
A
b. Ha gaBneHnM MHAYIIHPOBAHHOTO M3TyYEHHU
B
r

=

e >

>

=

. Ha undpaxpacaom uznyuenun

Kaxkoli 0CHOBHO# 31IEMEHT 00s3aTeNBHO IPUCYTCTBYET B KOHCTPYKIMH JIa3epa Jo0oro
THHIA?

. AXTHBHag cpena,

. Pe3onarop,

. Cucrema Hakaukw,
. Jepkana pesoHaTopa.

AkTHBHas cpesia paboTaeT 110 TpeXypOBHEBO# cxeMe HaKaukd. KOHIEHTpaIus aKTHBHBIX
YacTHI cpeabl paBHa n. KakoBbI JOIXHDI GBITH HACETEHHOCTH SHEPTETHIECKAX YPOBHEH
11, N2, N3 JUIsSL NOMY9EHNS YCHIICHUS B cpene?

.y > n/2.

.n> /2.

.n3>np.

. h3>na.

Kaxoe H3TY4YCHHE Ha3bIBAIOT PCHTTCHOBCKHM PI3JIY'—ICHI/ICM?

. PEHTT€HOBCKMM H3My4YeHHEM HA3BIBAIOT 3IEKTPOMATHATHEIE BOJHEL ¢ JUTHHOMN BOJIHBI OT
80 mo 1073 mxm.
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b.

PeHTreHOBCKHMM HM3JIy4YCHHEM HA3BIBAIOT IMOTOK JJIEKTPOHOB, oOnanaromux OoJbINOMH
SHEpruei;

B. PeHTreHOBCKUM H3IIyUeHHEM Ha3LIBAIOT HIEKTPOMArHUTHBIE BOJHEI C JIMHOA BONHEI OT
80 mo 105am.

I'. PeHTTeHOBCKUM M3IyYeHHEM Ha3bIBAIOT BOIHEI ¢ [IMHOM BOHEI OT 80 mo 107m.

J1. PeHTTCHOBCKMM M3TydeHHEM Ha3blBAlOT MOTOK 3EKTPOHOB C 3HEPIHeEH OT 80 o 10°
SMaB.

7. ®OTO3IEKTPOKONIOPUMETPHYECKHI aHAIHN3. ...

A. Tpe6yer NpIMEHEHHS MOHOXPOMATHYIECKOTO U3TyICHHS,

B. OCHOBAH Ha CIIOCOGHOCTH BEINECTB OKHCIATHCS MM BOCCTAHABIHBATECS MO BO3/iEH-
CTBHEM BUJIAMOTO HM3JIyUEHUS,

B. TpeOyeT moydenus OKpalIeHHEIK GOpM aHAIM3MPYEMBIK COSTMHCHUE;

T. DO3BOIIET ONpPENENATH KOHIECHTPAIME MyTHBIX i TEMHOOKPAIIEHHBIX PACTBOPOB.

8. Cuextpodoromerpus...

A. HUCIIONBE3yeT MOHOXPOMATHIECKOE H3JTyIeHHE;

B. ocHOBaHAa Ha HCCIEAOBAHMH IOMIOMICHHS aHATM3UPYEMBIM PacTBOPOM H3JLy4CHHS ONTH-
YECKOro ANAna3oHa;

B. oCHOBaHA Ha H3MEPEHHH HHTCHCUBHOCTH PACCEHBAHHS CBETA AHAIM3UPYCMBIM PacTBO-
poM;

I'. npuMeHseTCs Ui aHAIN3a IPO3paYHbIX HEOKPAIICHHBIX PacTBOPOB.

9. AToMHO-20COpPOIMOHHBINA aHAIM3 UCIIOJIB3YIOT ATl aHATA3A. ..

A. NETKHX METaJLJIOB;

B. TOXKETRIX METAJUIOB;

B. aKTHBHBIX HEMETAILIOB,

I'. HeaKTHBHBIX HEMETAJLTIOB.

10. Bri6eprTe onpeaeaeHIe NOTTIOMEHHOH 1036l HOHU3UPYIOMETO U3y CHHAA.

A. TlormnomnienHas SHEPrus MOHHU3HPYIOIIET0 W3MY4YCHHsS, PacCUHTaHHAsd Ha CIUHMILY ILIO-
IaaH 00JIy4aeMoro BEIECTBA;

b. [lornomenHas 3HEPrUs HOHU3UPYIOIIET0 H3IYYeHUs, pacCUNTaHHasd Ha €[AHHUIy MacChl
00JTyJaeMoro BeINeCTBa;

B. IMornomeHHas HEPrust HOHU3UPYIOMIETO H3Iy4eHHUS 33 CAUHUILY BPCMCHU;

I'. CpenHas SHeprus MOHU3MPYIONIETO M3JyUCHHS, PacCUMTAaHHAs Ha CIMHUIY [UIOMANH
00JIy4aeMoro BEIECTBa.

J1. IMornomenHas SHEPrysi HOHM3HPYIOWETO M3JIy4eHHs, PacCIMTaHHask Ha CAMHHILY MACCHI
00IyJ4aeMoro BEIECTBA B €MHUIY BPEMEHH.

11. Bri6epuTe OCHOBHBIE MPHHIKIIE] KOJIMYECTBEHHOM pamuoOHOIOTHH.

A. TIpyHUMI YCUTHTENA, IPHHLMI TOTIaJaH A, IPUHIHIT MUIICHH.

B. TlpuHIuI YCHITHTENs, TPUHIKAI TONANaHKs, IPHHIMI TOTHOCTH.

C. IIpuHI@n MUIIEHH, IPUHIAI JOCTATOYHOCTH.

D. IlpuHimn nomafaHys, TPUHLIKAI OCTATOYHOCTH, IPUHIAI TOIHOCTH.

E. IIpuHIMn MAIECHH, IPUHIUI TOYHOCTH.

12. Uro Ha3bIBAETCSA JIMHEHHOM TOPMO3HOH CIIOCOOHOCTHIO?

A. JInneiinoif TOpMO3HOM CIOCOOHOCTBIO HA3bIBACTCA OTHOIICHUE SHEPIUH dE, TepseMoit

HOHIHPYIOMEN YacTHIEH NPH MPOXOX/ICHAN 3NEMEHTapHOro IyTH dl B BemecTBe, K
JUIAHE 3TOTO IIyTH.
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B. Jluneiino#t TopMoO3HOH CHOCOGHOCTBIO Ha3BIBACTCA MPOM3BENCHUC KONHYCCTBA Iap
HOHOB, 00Pa30BaHHEIX 3apsDKCHHOM MOHH3UPYIOIIEH YAaCTHUIEH HA JJICMEHTapHOM IYTH
dl Ha BenMUMHY NyTH.

B. JIuHeiiHO# TOPMO3HOM CIIOCOOHOCTHIO HA3BIBAETCS OTHOIICHHE KOJIMYECTBA IIAp HOHOB,
0Gpa3oBaHHBIX 3apsmKEHHOM HMOHH3MpYIOIIeH gacTHlelf Ha sneMeHTapHOM myTH dl, K
3TOMY IIyTH.

I'. JIunelHOM! TOPMO3HOM CIIOCOOHOCTHIO HA3BIBACTCA OTHOIICHHE KOJIMYECTBA HOHOB 060nx
3HAKOB, OOPA30BAHHEIX 3aPKEHHON HOHM3MPYIOIICH YacTHEl Ha 31eMEHTapHOM IMyTH
dl, x sToMy myTH.

J1. JIuneiinoii TOPMO3HOMU CIIOCOOHOCTBIO Ha3bIBAETCSA JUTMHA MYTH, HA KOTOPOM ITPOHCXOAHT
IIOJIHAS MOTEPs SHEPTHH U3IIyYeHMS.

13. YTo SRIETCA aHATHTHYESCKEM CUTHATOM B JOTOMETPHYECKHX METOaX aHana3a?
A. — MaKcHMaJbHas JJIMHA BONHEI B CIIEKTPE MOTTIOLIEHUS,

b. — mmpHHa CIIEKTPaIbHOM IHHIH,

B. + ontu4eckas IUIOTHOCTB pacTBOPa,

I'. — KOHI[EHTpanus ONpeaeNseMbIX KOMIOHCHTOB. E

14. Y10 MOHMMAIOT TOJ KOHTPACTHOCTLIO (GOTOMETPHUECKAX peaKIuil HAeHTHUIM-
PYEMEIX COETMHEHUI?

A. + pPasHOCTE JUIHH BOJIH MAKCHMYMOB IIOTJIOIICHHUS HACHTHGUIMPYEMBIX COCIUHEHHH,

B. — cyMMY JJTHH BOJIH MaKCHMYMOB IIOTJIOIIEHAS HICHTHQHUIMPYEMBIX COSIUHCHUH,

B. — MakCHMAaNIbHYIO AJIHHY BOJIHBI HOTIIOICHHS ONPEAENIAEMOro JIEMEHTA,

I'. — pa3HOCTH JUIMH BOJIH IIOTJIOLIEHUS ONPEIEIIEMOro 3IeMEHTa U MPUMECHBIX 3JIEMCHTOB,
MPUCYTCTBYIOIIHUX B PacTBOPE.

15. Yem 00BscHAETCA IPHPOAA CIIEKTPOB IOTJIOIEHHS B YAETPagHONETOBOH H BUHU-
Mo# obacTax crexrpa?

A. + 9HCIIOM U IEpEeMEIIeHNEM MIEKTPOHOB B IOTJIOMIAIOIINX CBET MOJIEKYIax U HOHOB

B. — 4uCIIOM aTOMOB, BXOIAIINX B COCTAB MOJIEKY,

B. — xone6aHKeM aTOMHBIX SIep, BXOAAIMX B COCTAB MOJICKYJL,

I'. — mepepacnpeie/ieHHeM SHEPTHE MEX/y BPalleHHEM M Kojle6aHueM Afiep B MONICKyIax.

T

16. Brifepute IJIaBHBIE IEPBUYHEIE IPOIECCH B3AHMOJICHCTBHIS PEHTI€HOBCKOrO H3-
JTydEeHHS C BEMIECTBOM.

A. KorepenTHoe paccerBaHye, HEKOTEPEHTHOE paccenBaHue, poTodhhexr.

B. KorepenTHoe paccerBanue, GpoTos3ddexT, peHTTSHOMIOMUHECIICHITHA.

B. ®otosddext, doToxuMmdeckas peakiys, PEHTTCHOJIOMIHHACICHIU.

I'. ®oToaddeKT, HEKOrepeHTHOE PaCCEHBAHHE, Pa3phiB XUMUYECKHX CBA3CH.

1. Pa3peiB XUMUYECKUX CBs3eH, QOTOXMMHYECKAst peaKITHs.

17. C mOMOIIBIO HOHHO-0GMEHHOM XpoMaTorpadhHy MOXHO. ..
A. pasmenaTh HE3NEKTPOJIMUTEL,

B. ymsaruate :ECTKYIO BOIY;

B. onpenenaTh KOHIEHTPANXIO 3THIOBOrO CIIHPTa;

I'. pa3mensiTh SMEKTPOJIHTHI.

18. JledopMarmeii TEKy9eCTH Ha3BIBAIOT CIIOCOOHOCTS ...

A. VI3aMeHeHHA B3aUMHOTO IONOXKEHHUA TE,;

B. VsMeHeHns pa3sMepoB | (HOpPMEI TEN IIOA ACHCTBIEM BHEITHUX CHIT;
B. JledopMmaruio, KOTOpas Bo3pacTaeT 6e3 yBenuIeHNs HapsDKCHAS,
I'. OtHOIEHUE abCOMOTHOM AedopManH K IEpBOHAYAILHOM JUTHHE;
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. OTHENbHBIX CI0EB GHONIOTHYECKAX TKAHEH CMEMATHCS ¢ HEKOTOPOH CKOPOCTBIO OTHOCH-
TENbHO IPYTHX €€ CIIOEB.

19. Metoxn SIMP...

A. HMCIIOJIB3YIOT I aHalu3a BEMECTB, aTOMBI KOTOPBIX HMEIOT g]1pa C HEuE€THBIM KOJIUYe-
CTBOM IIPOTOHORB,

B. OCHOBaH Ha B3aUMO/ICHCTBHH SEp aTOMOB C IOCTOSHHBIM MAarHUTHBIM ITOJIEM;
B. 103BONSET H3MEPATH ONTUYECKYIO AKTUBHOCTE BEIICCTB;
I". OCHOBAH Ha aHAJM3E CIIEKTPOB TIOMHHECIIEHIMA BeecTB B mponecce SIMP.

20. Yrto Ha3BEIBAaeTCH JIMHEHHO IIOTHOCTLIO HOHU3AIHN ?
A. JIuneiiHoit IUIOTHOCTBIO MOHM3AIMHM HA3BIBACTCS OTHOIICHWE SHEPTUH, TEPAEMOM 3aps-

JKeHHOH HOHI/ISI/IPYIOHICﬁ YaCcTHUIIEH IIpH IPOXOKIACHHUH 3JIEMEHTApPHOIO IYTH B BEIIECTBE,
K JJIHHE 3TOT0 IMyTH.

B. JTuneiinoii IIOTHOCTHEIO MOHH3AIIHMH HA3BIBAETCSA IMPOH3BEACHUC KOIWYCCTBA Hap HOHOB,

06pa3oBaHHEIX 3apsDKEHHOM HOHM3MPYIOIIeH JacTHIe! Ha JNEMEHTAPHOM IIYTH Ha JUIH-
HY 3TOTO IyTH.

B. JIzHeiiHO# TIOTHOCTHIO HOHM3AIMY HA3hIBAETCA OTHOLICHHE KOIMYECTBA Iap HOHOB, 00-
Pa30BaHHBIX 3apSDKEHHOM MOHM3MpYIOINEH YacTHIEH Ha 31EMEHTapHOM IyTH K 3TOMY
MYTH.

T, JIuHeiHOH MIOTHOCTHIO HOHM3AIMA HA3HBAETCS OTHOLICHHE KONHYECTBA HOHOB OOOHX
3HAKOB, 0OPA30BAHHBIX 3apsKEHHOM HOHM3MPYIONIEN JacTHICH Ha 3JEMEHTApHOM IYTH,
K 3TOMY IIyTH.

1. JluneitHo# MIOTHOCTHIO MOHM3ALMHE HA3BIBAETCS IJIMHA IYTH, HA KOTOPOM IPOMCXOIUT
HOHHM3AIUs aTOMOB ¥ MOJIEKYIL

5. METOIUWYECKUE MATEPHUAJIbI, OIIPEJIEJIHIOH.II/IE NPOOELY-
PBI OLIEHWBAHNSI 3SHAHWI, YMEHMI 1 HABBIKOB
1 OIBITA NEATEJbHOCTH, XAPAKTEPU3YIOIHUX 3TAIIBI
®OPMHWPOBAHMS KOMITETEHIUAN

K[.!I/ITC]!I/II/I OIICHABAHUA 3HAHHN Oﬁy‘-[&lOU]I/IXCSI IIpY NPOBCACHUH KOJIITOKBHYMA:

e OTMeTKAa «OTINYHO» - O00YYaromuiAcs YeTKO BBRIPAXKACT CBOIO TOYKY 3PEHHA IO pac-
CMaTpHBAEMbIM BOIIPOCAM, IPHBOJS COOTBETCTBYIONIHE IPHMEPEL.

o OTMETKa «XOPOIIo) - 00yJAIOMHUICs JOMYCKAeT OTACNBHbIC IOTPEIIHOCTH B OTBETC

o OTMeETKA «yA0BJICTBOPUTEILHO)» - 00ydatouics oGHapyKUBaeT IpoOeb! B SHAHUAX
OCHOBHOTO Y4eGHOTO H HOPMaTHBHOIO MaTepHaa.

e OTMeTKA «HEY/OBJETBOPUTEILHO» - o0ydaromuiics OOHAapYKHBACT CYIICCTBCHHEIE
TpoGeNEl B 3HAHMAX OCHOBHBIX TIONOXKEHHH AMCIMILIMHEIL, HEYMEHHE C MOMOIIBIO IPEIIO/IaBaTe-
JISL IOy YHTE IPaBAJIHOE PEIIEHNE KOHKPETHOM IPaKTHYECKOH 3a/iay.

KQI/ITCQI/IH OlLICHUBAHWSA 3HaHui 00yJaroMXCS Py NPOBEICHUH TECTUPOBAHNA.

Pe3ynbTaT TECTHPOBAHHS OLIEHHBAECTCA IO MPOLEHTHOH MIKANE ONEHKH. Kaxmomy o6y-
YAOIeMycs HPEIaraeTcsi KOMILIEKT TECTOBBIX 3alaHuil 13 25 BOIPOCOB:
¢ OTMeTKA «OTIHYHO» — 25-22 NpaBUIBHLIX OTBETOB.
¢ OrMerTKa «xopomo» — 21-18 npaBUIBHEIX OTBETOB.
¢ OTMeTKA «YIOBJIETBOPHTEILHO» — 17-13 NIpaBUNBHBIX OTBETOB.
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¢ OrMeTKa «HEYI0BJIETBOPHTEILHO» — MeHEe 13 IMpaBUIBHEIX OTBETOB

Kpurepun 3Hanumii npyu NpoBe/ieHNN 3a9€Ta:

¢ OTMEeTKAa «3a4TE€HO» — BHINOJHEHBI BCE BUJABI y4eOHOH paboThI, NMPEeNyCMOTPECHHEIE
yueOHBIM IUIaHOM. OOydJarommiics HEMOHCTPHpPYET COOTBETCTBHE 3HAHWH, YMCHUH, HaBBIKOB
IpHBEICHHBIM B Ta0lIHIIaX IOKa3aTeNlsM, ONepupyeT NpuoOpeTeHHBIMH 3HAHUAMH, YMEHHSAMH,
HaBBEIKAMH, IIPUMCHSET HX B CUTYAaIHAX MOBHINIEHHOH cinoxHOCTA. [Ipu 3TOM Moryr OHITH HO-
TYIIEHE! HETOUHOCTH, 3aTPYAHCHUS NIPH aHAIATHYECKHX OIepalusx, IepeHoce 3HaHUH H yMe-
HU# Ha HOBBIE, HECTAHXAPTHEIE CUTYAIHH.

e OTMeTKa «He 3a4YTEHO» — HE BBIIOJHEH OJWH WM Oonee BHAOB yd4eOHOH pabOTEHI,
MPEIYCMOTPEHHBIX yueOHbIM aHoM. O0ydaromuiicss IEeMOHCTPUPYET HEMOIHOE COOTBETCTBHE
3HaHMil, YMEHHUH, HABLIKOB MPHBEJCHHBIM B TaOJIMIaX IOKa3aTelNsaM, JOIYCKAlOTCA 3HAYUTEIIb-
HBIC OMIMOKHU, MPOSABIAETCS JAaCTHIHOE OTCYTCTBHE 3HAHWH, yMeHHH, HaBEIKOB IO pAAy HOKasa-
TeNei, 00yJaroImuica UCIBITHIBAET 3HAUMTEIbHBIE 3aTPyJHEHHS IPH ONEPHUPOBAHUH 3HAHWAMHU
U YMEHHAMH IIPH MX TepeHOCe Ha HOBBIE CATYAIlMM WK HE BHIIOJHEHB! BUIH ydeOHOH paboTEI,
IpeyCMOTPEHHbBIE YYEOHEIM ILIAHOM. JEMOHCTPHPYET HEMOJNHOE COOTBETCTBHE 3HaHUM, yMme-
HH{l, HABHIKOB IPHBEICHHLIM B TabIMIAX IIOKa3aTeNell, NOMyCKAIOTCS 3HAYMTE BHbIE OLIMOKH,
IIPOSABIIAETCS OTCYTCTBHE 3HAHHM, yMEHHi, HABLIKOB 10 60MBIIEMY psLy IOKazaTenel, oOyya-
IOUIMICH UCIBITHIBAET 3HAYMTENFHBIE 3aTPyJHEHHS IIPU ONIEPHPOBAHUH 3HAHUAMH M YMEHHSIMH
IPH UX TIEpeHOCEe Ha HOBBIE CUTYaIlUH.
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AHHoOTAIEA padoyei MporpaMmMel JHCHUNIHHBI
B1.B.11 «®u3nka 610J0rHIEeCKHX CHCTEM)
Vpogenn Bricmero o6pazosanns BAKAJIABPUAT
Hanpasienue noarorosku 06.03.01 buosorus
Mpoduas I'enernka ;KABOTHHIX
®opma 00ydeHHS OIHAA

Ilens AHCHMILIAHLY: (GOPMHPOBAHHE y CTYJEHTOB TpE/CTABICHHUI O BaXHEHLIMX buzHUecKHX
MpoLEccaX, NPOTEKAIOIIMX B JKHBHIX OPraHU3MaX, OCHOBHBIX NPHHIMNAX H TEOPETHICCKUX MONOMKCHHAX
6rodH3HKM, TPUOBPETEHHE CTYASHTaMH HAaBBIKOB OHOGU3HYECKOTO MOAXOZA K IKCMEPUMCHTANBHOMY
HCCIIEIOBAHUIO GHOJIOTHUECKUX SBJICHUI M 3aKOHOMEPHOCTEH.

MecTo JUCHMIVIMHBL JUCLMIUIMHA OTHOCHTCA K BAPHATHBHOM 4YacTH  (eaepaibHOro
I'OCYAAPCTBEHHOrO 06pa30BaTe/ILHOr0 CTAHAAPTA BHICLIEro 0Gpa3oBaHUs MO HAMpPABJICHAIO MOArOTOBKH
06.03.01 Buonorus, npodpuas ['eHeTHKA )KUBOTHBIX.

JIHCLMIUIMHA OCBAHBAETCA B 4 CeMecTpe 2 Kypca Ha O4HOM O0yUeHHH.

TpeGoBanue K Pe3yJIbTATAM OCBOEHHS AHCHMILINH: B Pe3ylbTaTe HM3Y4eHHMA MHCLUHIUTMHBL
bopMHpPYIOTCS ClISYIOIHe KOMIIETCHLMH:

IIK-1 Crioco6eH 3KCIUTyaTHPOBATh COBPEMEHHYIO amnapaTypy W oGOpyAOBaHHE JUIA BLIIOIHEHHA
HAY4HO-HCCIIEA0BATENBCKHX TOJIEBBIX M TaGOPaTOPHBIX GHOMOrHYECKIX pabor;

IIK-1.1 TIlpumenser B CBOEH [eATENBHOCTH AaHATUTHYECKOE nabGopatopHoe 00OpynOBaHHUE,
CpeJICTBA BBIYMCIINTENBHON TEXHHKH, KOMMYHHKALHH U CBA3M;

I1K-1.2 TIpoBomuT jaGopaTOpHBEIE HCCIIEOBAHMSA, 3aMEphl, aHAIU3bI OTOOpaHHBIX MPHUPOAHBIX
o6pasuos;  paboTaeT Ha  AHANIMTHYECKOM  J1aGOPaTOPHOM 0o0OpyAOBaHMH;  HCIIONB3YeT
ABTOMATH3HPOBAHHBIE CHCTEMbI KOHTPOIIA SKOJIOrHYECKOr0 COCTOSHMUSA TePPUTOPHA.

KpaTkoe copepxanue XHCHHIIMALI: MCTOpHS CTaHOBNIEHMA M PasBUTHA NpeaMeTa «@Duzuka
GHOIOrMUECKHMX CHCTEM» KaK HayKH. 3aKOHBI NOIVIOMIEHHS W PACCESHMA CBETA BELleCTBOM. OCHOBEL
doTokonopuMeTpuu ¥ crekTpodoromeTprr. DOTOIICKTPOKONOPUMETP M ero MCIojb30BaHHE A
onpeNieNicHUsl  KOHLEHTPAlWW  pacTBOpoB. OnpeencHue 3aBUCHMOCTH ONTHYECKON  IUIOTHOCTH
OKpaIleHHBIX PACTBOPOB OT JJIMHBI BONHbL OmnpesencHME MOKA3ATeNs MNPETOMICHUA Pa3IUHBIX
pacTBOpoB Npu Tomouw pedpakromerpa. OnpeneneHne NOKasaTeNs NPENOMICHIA KUAKOCTH METONOM
TIOJIHOTO BHYTPEHHEro OTpaxkeHHs. OnpefeneHue MOKasaTeNd MNPEJIOMICHHA KHIKOCTH METOZIOM
nonymunuHapa. Onpezenenue kod(duipmenTa NOBEPXHOCTHOrO HATHKEHHS 10 METOY OTPEIBA KOJIBIIA.
OCHOBBI CNIEKTPAIBHOTO aHajM3a. YCTPOMCTBO ONTHUHMECKOTO KBAHTOBOTO TEHEPAaTOpa. Onpenencaue
JUTMHBI BOJHBI M3JTyuYeHHs Jazepa. I'pajlyHpoBKa CIIEKTPOCKONA M €TI0 HCMONB30BAHHE T ONPEACTICHAS
COCTAaBa BEIECTB. MOJE/MpOBaHHe CHCTeMs! U3 GONbIIOro uMcna 4vacTdl. OmnpejaeneHue MOMXyIA
ynpyrocTs kocTd 1o m3ruby. OBHapyxenue craboii pajMOAKTHBHOCTH B OKPYXAIOUIMX HENOBCKA
BELIECTBAX U ONpeeiIeHHe TIepro/a Mojlypacnaja JoiroXK1BYIIEro H30Tona.

O6man TPYA0EMKOCTh ANCIMILINHDL: 2 3a9€THEIC eUHHLEI (724aca)
Hrorosnlii KORTPO/Ib N0 XACHHIIHHE: 324ET



