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1.I(EJIA 11 3ATAYN TUCHAILINHBI.

Hean:

®opMupoBaHHe TIPEICTABICHHH, [TOHATHI, 3HAHHH 0 YHIAMEHTAIBHBIX 3aKOHAX Kiacch-
yecKol ¥ COBpeMEHHOM (QU3MKM 1 HABBIKOB IPUMEHCHUS B npodecCHOHAIBHON ACATENEHOCTH
(GH3HIECKUX METOJIOB M3MEpEeHnH U MCCIEIOBAHHMA.

3agayu:

- M3yueHHe 3aKOHOB MEXaHUKH, TEPMOJUHAMUKH, 3IEKTPOMArHeTH3Ma, ONTHKHM ¥ KBaHTO-
BO¥ (U3UKY; "

- OBJIaZIEHHE METOaMH1 T1abopaTOPHLIX HCCIIEIOBAHHI,

- BeIpaboTKa yMEHHH aHanu3a IPHPOIHBIX ABJICHMI ¢ IPHMEHEHAEM 3aKOHOB (QH3AKH.

2. HEPEUYEHD INIAHAPYEMBIX PE3VJHLTATOB OBYUYEHUSI 11O JACHHA-
ILIMHE (MOAYJIIO), COOTHECEHHBIX C ILUIAHUPYEMbBIMHU PE3YJIbTATAMHA
OCBOEHHA OBPA?»OBATEJII:HOfI IMPOI'PAMMBI

B pesysbTate OCBOCHHUS JHCIHUIIIHHEL 06y4atonuiics FOTOBUTCA K CIEAyIOMIM BHJIaM Jie-
ATEeILHOCTH, B COOTBETCTBHU C 00pasoBaTeNbHbIM CTaHAAPTOM drOC BO 06.03.01 buonorus,
npoduib I'eneTHKa KHUBOTHBIX.

O6aacTh npodeccHOHANLHON NeATeILHOCTH!

Tunsi 3a7a4 npmbeccnonanbnoﬁ eATeIbHOCTH:

¢ Hay4YHO-HCCIIENOBATEIIbCKASL

® Hay4YHO-TIPOM3BOJICTBCHHA U IpOeKTHAd

e OpraHy3alHOHHO-YIPaBICHICCKAd

e [IeZiaroruyeckast

o HH(}OPMAIOHHO-OHOIOTHYIECKAs

BoLINycKHHK ¢ KBaau@uammen (cTenenbio) «baxagaBp» AO/LKEH 001a1aTh CJeaylo-
UM KOMIIeTEHINAMM:

A) O6menpogeccnoHaIbHbIC KOMIIETEHINMH:

OIIK-2 CriocoGeH MpUMEHATH TIPHHIAIIBL CTPYKTYpHO-(YHKIMOHA/ILHON OpraHu3aliiy, HCIolb-
30BaTh (PHU3UONOTHHECKHE, LHMTONIOTHICCKHUS, GHoXIMHYecKHe, GHOoGHM3MIecKye METOMBI aHamusa A
OLIEHKH ¥ KOPPEKIMHM COCTOSHHS XKUBBIX 06BEKTOB ¥ MOHUTOPHHTA CPe/ibl UX OOHTaHUA; :

OIIK-2.1 ITpumeHseT MPHHIMIIBL CTPYKTYpPHO-(YHKIMOHAIBHOH OpraHu3allu Uik usyveHus OHo-
JIOTHYECKUX OGBEKTOB M OIEHKH COCTOSHUS JKHMBBIX CHOTEM;

OI1K-2.2 Ucnonesyer HU3NONOTHIECKHE, LUTOIOrHIeckue, roxuMHUUECcKUe, OHOPHINYECKUE ME-
TOJIBI AHANIM3A JLIsI MOHMTOPHHIA H KOPPEKUMH CPE/ibl OGWTAaHUA KUBBIX OOBEKTOB;

OIIK-6 CnocofeH UCIONB30BaTh B NPOdECCHOHANTBHON EATEIPHOCTH OCHOBHEIC 3aKOHBI QU3KKH,
XUMUH, HayK O 3eMie W GUONOrHH, IPUMEHATE METOMBI MaTeMaTHJYeCKOro aHanu3a ¥ MOJCIHpOBaHA,
TEOPETHUECKMX M SKCTIEPHMEHTAIBHBIX JiCC/IGNOBAHHH, IpHOBpeTaTh HOBBIE MaTeMaTHYCCKHE M ECTe-
CTBEHHOHAYYHBIE 3HAHHUS, HCTOJIB3YA COBPEMCHHBIC obpa3soBaTeNbHEIE M MHQOPMALMOHHBIC TEXHONOTHH,

OIIK-6.1 HcmonbayeT B npohecCHOHAILHON AeATelbHOCTH OCHOBHBIE 3aKOHBI (M3HMKH, XMMHH,
HayK 0 3emuie 1 GHOIOTHH;

OIIK-6.2 TIpuMeHseT METOAbI MATeMaTHYECKOro anaivsa H MOJIEIMPOBaHHA, TEOPETHICCKUX H
SKCTIEPUMEHTATTBHBIX HCCIIEIOBAHHIA;

OIK-6.3 CriocoGeH mpuroGpeTaTh HOBBIE MATEMATHHECKUE M eCTeCTBCHHOHAYYHBIE 3HAHMA, HC-
MoNB3YA COBpEMEHHbIC 0OpasoBaTe/bHBIE H MHPOPMALMOHHBIE TEXHOIOTHH.

B) IlpodeccnonanbHple KOMNETEHIHM:

IIK-1 Cnoco6eH SKCILTyaTHpOBaTh COBPEMCHHYIO anmnapatypy ¥ oGopynoBasue s BBITTOTHEHHS
HAY4HO-HCCIEIOBATENIBCKUX MOJICBBIX H nabopaTopHbIX GHOOTHHECKHMX pabor

[IK-1.1 TIpumeHsieT B CBOEH AEATCTBHOCTH aHanMTHYecKoe NabopatopHoe obopynoBaHuE; CPEa-
CTBA BHIYMCIIHTEIIBHOM TEXHUKH, KOMMYHHKALIUA ¥ CBA3H

[1K-1.2 TlpooauT naGopaTOpHBIE MCCIEI0BAHU, 3aMCPEL, aHANMM3B] OTOOPAHHBIX TIPHPOIHBIX 00-
pasuoB; paboTaTh Ha AHAATHCCKOM naGopaTopHoM 060pyAOBaHAM; UCTIONE30BATL aBTOMATH3MpPOBaH-
HBIE CHCTEMBI KOHTPOJIA SKOJOTMYSCKOro COCTOTHIA TEPPUTOPHH.



3. MECTO JUCHUILIAHBI B CTPYKTYPE OOIL

Hucnuniuna 51.0.08 «®Du3uka» BXOAAT B 62a30BYIO 4aCTh y4eOHOTO IIaHA HAIlpaBlICHHUA
nogrotosku 06.03.01 Buonorus, npoduns ['eHeTHKa KHBOTHBIX. JMCHHMILTAHA OCBanBaeTes B 1
u 2 cemectpax 1 Kypca.

Jnst u3yueHus Kypca GUM3EKy B By3e CTYISHT AOJDKEH 3HATH OCHOBRI anreOpEl, FeOMETPHH
{ TPMTOHOMETPHH, 3HaTh (POPMYIHPOBKA OCHOBHBIX (u3MYECKUX 3aKOHOB. YMETh NPOU3BOAUTE
MaTeMaTHIeCKUe BBIKIAIKH IpH PEIICHHM (PU3MICCKHX 33121 U OBITH KOMIIETEHTHBIM B 00JIaCTH
YTeHMS U IOCTPOEHHs rpaduKoB GU3MIECKUX IPOLECCOB. TIpemmuecTBYIOIMMHE JTUCIMIIIMHAMH,
Ha KOTOpBIX Gasupyercst Kype «PH3HKa», SBISIOTCH: IKOJIGHEIA Kypc (U3KMKK ¥ MaTeMaTHKH,
TAKOKE SITEMEHTH Au(QepeHIMatbHOro B HHTSTPAIbHOTO HCYHCICHHS, MOJIy4eHHbIE B paMKax
COOTBETCTBYIOMMX KYPCOB BBICIICH MaTeMATAKH. Kypc «®Pusuxa» spnsercs 6a3oBbIM JUIL BCEX
HAIpaBJeHNil BETEpHUHAPHOTO 00pa3soBaHus, OH NMO3BOJIACT CTYICHTAM HOJNY4HThH YriTyOneHHbBIE
3HAHHAS OCHOBHBIX (PM3MYECKHX SBICHMH, GYHIAMEHTAILHBIX 3aKOHOB KIIACCHYECKOH M COBpe-
MeHHO# (PM3MKH ¥ HABBIKH JUI YCICIIHOH HpodecCuOHaNBHOM NeSTeNBHOCTH, U NPOROIIKCHASL
npo)eCCHOHANEHOTO 00pa3oBanus B MaruCTpaType. !

4. OBBEM JUCIIATUINHBI “®U3IUKA”

B CemecTp
Bupa yueGHoii paboTnl Bcero wacon

AyaHuTOpHBI€ 3aHATHS (BCETO) 84 50 34
B ToMm umcie:

Jlexnun, B TOM YHCIIE HUHTCPAKTHBHBIC

16 16

(hOpMBL
TpaxTaueckue 3anatug (113), B Tom

P a13), 68 34 34
upCIie MHTEPAKTUBHEIE (OPMEL
CamocrosTe bHas paGora (BCEro) 96 22 74
Buj| mpoMexyTOYHOM aTTeCTalul Bauer - 1, 3k3aMeH - 1 3aveT IK3aMeH
O6mas TPyA0eMKOCTD Jachl / 3a4eT-

180/5 7212 108/3
HBIE CHHHUIIBI
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6. VYAEBHO-METOINYECKOE 1 THOOPMAITMOHHOE OBECIIEYEHHUE JUC-
IUATTIJIUHbI J1JI CAMOMTOSITEJLHON PABOTHI OBYYAIOITUXCSL

6.1 MeToauuecKne yKa3aHHs /15l CAaMOCTONTeNbHOM padoThI.
1) Jlaunc6epr, I'puropuit CamMyHIOBHY. JeMeHTapHE y4eOHHK (u3uku. Puron Knaccux,
2013.

2) Hukepor, Bukrop. ®usnka. YueOHHK M NPAaKTHKyM AT akazeMuUecKoro OakamaBpuata.
Litres, 2015.

6.2 JIuteparypa Jjisi CAMOCTOATEILHOH paboTsI
1) Hukepos, Buxtop. @u3uxa A By30B. Mexanuka 1 MojteKynspHas ¢usnka. Litres, 2022.

7. NEPEYEHDb OCHOBHOH U JIOIIOJIHPITEJII)HOVI JINTEPATYPBLI, HEOBXO-
TMMON 1J151 OCBOEHUS JUCIAILINHBL

a) Ocnognaa numepamypa.

1) Aurosos, B. @, E. K. Koznosa, and A. M. Uepnsim. Ousnka u 6nodusnka: yueOHUK.
'S0TAP-Menua, 2010.

8. IEPEYEHb PECYPCOB I/IHCI)OPMAI_II/IOHHO-TEJIEKOMMYHPIKAHI/IOHHOP'I
CETH «(HTEPHET» HEOBXO/IMMBIE VI OCBOEHUSA JUCIHAILIAHBI
Jlnst IOATOTOBKY K TPAKTHIECKUM 32HATHAM M BBIIONHCHHAS CaMOCTOATEIBHOM paboThI
CTYJEHTHI MOTYT HCIIONb30BaTh CHE/yIONHe WnTepHET-peCypCh:
1. https://meduniver.com — MeMIHHECKUH MHE(QOPMAIMOHHEIH CaUT.
2. Science - XXypHal H3JaTeNbCTBA American Association for the Advancement of Sci-
ence - http://www.sciencemag.org/content/by/year
3. Annual Reviews - eXeroaHbIE Hay4HBIE 0630pEI -
http://www.annualreviews.org/ action/showJournals
4. http://www.nkj.ru/ - xypran «Hayxa i Ku3Hb» {(OTKPBITHIH JIOCTYII)
5. http://www.inauka.ry/ - Hay4HO-TIOIyJIIPHAA Ta3€Ta «/3BecTHs HAyKN» (OTKPHITHIA
pocrym) http://www.science.rw/ - caiit «Hayxa B Poccumn» (OTKpHITHIH JOCTYII)
D1eKTPOHHO-0N0IHOTEeIHbIe CHCTEMBI:

AbC «CIIBI' YBM»

IBC «KoHCYILTAHT CTYACHTA»

1

2

3. CrnpaBouno-tipaBosas cucrema «Koncynsrantllmocy

4. VaupepcuTercKag HHOOpMaIHOHHAS CHCTEMA «POCCHUA»
5. Tlongorexcrosas Gasa nannex POLPRED.COM
6

7

8

9

Havusas saeKTpoHHAag Oudnuoreka ELIBRARY.RU
Poccuiickas Hayunag CeTb

D eKTPOHHO-0NOIMoTEeUHAad CHCTEMA 10lib

. Basa JaHHBIX MEX/IYHAPO/HBIX MHIEKCOB HAYIHOrO LMTHPOBAHNA Web of Science

10. TloNHOTEKCTOBasS MEXAMCLUMIUIMHApHAs Gasa JaHHBIX MO CEJIbCKOXO3SHCTBEHHEIM |
sxoormueckum Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAL SCIENCE
DATABASE

11. DneKkTpoHHEIE KHHWTH W31aTeNbCTBA «IIpocnexT Hayku»
http://prospektnauki.ru/ebooks/

12. Komnexmusi «Cenpckoe  xoasiicTBo. Berepumapus» — M3IATCNLCTBA «KBagpo»
http://www.iprbookshop.ru/586.html

9. METOJUYECKHE YKA3AHUSA IS OBYYAIOIUXCS 110 OCBOEHHIO TUC-
ITAILJINHBI



MeToauueckie peKOMEHIAINK [l CTYACHTOB — 3TO KOMILIEKC pexoMeH Al | pasbsic-
HeHwil, 03BOJSIOEX CTY/IEHTY ONTHMAIBHBIM 00Pa3oM OpraHH30BaTh HPOLECe H3yJYeHus JaH-
HOW JIUCIHIUIMHEL
CozepKaHye METORHYCCKUX PEKOMEHIALMMA, KaK MPAaBHIIO, MOXET BKIHOYATh CJIEAYIOIIYIO MH-
(dopManmo.

o CoBeThi TI0 TUIAHHPOBAHUIO W OPraHM3allHH BPEMEHH, HeoOX0IUMOT0 Ha M3YYCHHE OHC-
maTIHEsL. ONHcaHue TOCIeA0BaTeIbHOCTY JEUCTBIH CTYACHTA, HIIK «CIieHApHil H3yUECHHS JHC-
IUIUTAHBI.

VTpernee BpeMs ABJIAETCA CaMbIM ILTOIOTBOPHBIM VLS yue6Hoit pabotsi (¢ 8 nol4 9acoB),
sateM TIocieobenenHoe BpeMs (¢16 fo 19 yacos) 1 BeyepHEE BpEMs (c 20 mo 23 gacos). Cambrii
Tpy/HEI MaTepHal PeKOMEHIYETCS K H3YIEHRIO B HAHA/Ie KAXIIOTo BpEMEHHOTO MHTEpBasa Mo-
cne otapixa. Yepes 1.5 uaca paGoThl HEOOXOAMM MEPEPEIB (10-15 muHyT), Yepes 4 Jaca paboTsl
TepephIB JODKEH COCTABIATH 1 dac. HacTbio HayJHOW OpraHM3aIlAl TPy/a ABNIAETCA OBIAICHHUC
TEXHUKOM YMCTBEHHOTO Tpyna. B HOpME CTYINEHT AOIDKCH yACTITR y4enunto okono 10 vacoB B
ZeHs (6 4acoB B By3e, 4 yaca — JoMa).

o Pexomenmanuu no paboTe Hal TCKIUOHHBIM MaTepuaIoM

TIpy IOATOTOBKE K JIEKIMK CTYJCHTY PEKOMCHIYCTCA:

1) MPOCMOTPETH 3AIHCH TPEAMECTBYIOMEH JEKIMH ¥ BOCCTAHOBATE B aMATH paHee
H3YUEeHHBIH MaTepHuai;

2) IOJE3HO IPOCMOTPET ¥ HMPEACTOANIMH MaTepral Oyayuuei TeKIum;

3) ecnu 3amaHa caMOCTOSTENbHAs npopaboTKa OTAENBEHEIX (ParMEeHTOB TEMBL mponuoi
JIEKIIMA, TO €€ HA/I0 BHIIOIHHUTE HE OTKIIABIBAS,

4) ICHXOJIOTMIECKH HACTPOUTHCS Ha JICKIHUIO.

Jta paGoTa BKIIOYAET JBAa OCHOBHBIX 3Tala: KOHCHCKTHPOBAHHC JIEKIHHA U IOCIECAYIO-
Myt paGoTy HaJl JEKIIMOHHBIM MaTePHATIOM. ;

TToJ KOHCIICKTHPOBAHUEM TIO/IPa3yMEBAIOT COCTABJICHHC KOHCIICKTA, T.C. KpaTKoro IHCh-
MEHHOTO H3JIOMEHHS CONEPKAHHUS Yero-T6o (YCTHOrO BEICTYILICHHS — PEUH, JIEKIHH, JIOK7Iaaa
¥ T.IL. WM TMCEMEHHOIO HCTOYHMKA — JIOKYMEHTa, CTAThH, KHHIU U T.IL.).

Meromuka paGoTHI IPH KOHCIIEKTHPOBAHHHA YCTHBIX BBICTYILICHMI 3HAUUTENBHO OTIMYa-
eTcst OT METOAMKH paboTH! IIPH KOHCTICKTHPOBAHMH MICBMEHHBIX HCTOTHIKOB.

KOHCIEKTHPYS THCHMEHHBIE MCTOYHHKH, CTYACHT MMECT BOIMOXHOCTDL HEOJTHOKPATHO
[IPOYMTATH HYKHbIA OTPBIBOK TEKCTa, TIOPASMBICIHTE HA/L HIM, BBIIEJINTH OCHOBHBIE MBICIIA aB-
TOpa, Kparko cGopMyIMpoBaTh UX, & 3aTCM 3aIHCaTh. TTpu HeOOXOAMMOCTH OH MOXET OTMETHTD
| CBOE OTHOIIEHHME K 3Toj Touke 3peHus. Ciymas e JEKIHIOo, CTYACHT GOJBIIYIO YaCTh KOM-
TJIEKCA YKa3aHHBIX BBILIE PaGOT MOJDKEH OTKIABIBATD Ha APYroe BPeMd, CTpEMSCh HCIOJB30-
RATH KAXKAYIO MHHYTY Ha 3aIIHCh JIEKIUH, 8 HE HA €6 OCMBICICHUE — JUIi STOTO yKe HE OCTACTCH
BpeMenH. I103TOMY TIpH KOHCHICKTHPOBAHHHM JICKIIMH peKOMEHAyeTca Ha KaXIOH cTpaHuue oT-
JENSTH TOJIS JUIA TIOCHEXYIONHX 3auCced B IOTOMHCHHE K KOHCIICKTY.

3ammcaB JEKIUIO MM COCTABMB €€ KOHCIEKT, HE CJIEAYCT OCTABIIATH paboTy Haj JeKIH-
OHHBIM MATEPHATIOM JIO Hayaya IOJrOTOBKH K 324CTy. Hy»Ho mpoJenaTk Kak MOXHO PaHbIIe Ty
paboTy, KOTOpast CONPOBOXAAET KOHCICKTHPOBAHHUE IMCHLMEHHBIX HCTOYHHKOB U KOTOPYIO HE
YAANOCh CAENATh BO BpeMs 3aIMCH JIEKIUH, - TIPOECTh CBOU 3amucH, paciudpoBas OTAENBHEIC
COKpAIIIEHUs, IPOAHATKH3NPOBATE TEKCT, yCTAHOBUTE JIOTHIECKHC CBSI3H MEX]IY €T0 3JIEMCHTaMH,
B sifie CITyUaes NOKa3aTh UX Paduyecky, BBIICIUTH ITABHbIC MBICJIH, OTMETHTE BOIIPOCHI, TPE-
GyiomIze JOTONHUTENEHON 0GpaboTKH, B JaCTHOCTH, KOHCYJIBTAIMH IIPEIofaBaTeI.

ITpu paGote HAJ TEKCTOM JICKIMH CTYACHTY HeoGxomMo 00paTuTh 0cob0oe BHEMaHKE HA
poGIeMHEIe BOMIPOCH], TIOCTABNICHHBIC MPENOaBaTENeM TIPH YTEHUH NEKIMH, a TakKe Ha ero
3aJ[aHus ¥ PeKOMEH/IaIUH. ‘

J{ns KaskHoi JISKLMH, MPAKTHYECKOro 3aHATHA 1 nabopaTopHoit paboTEI TIPHBOJATCS HO-
Mep, TeMa, NepedeHb PacCMAaTPUBAEMBIX BOIIPOCOB, 0o0BbeM B 9acax M CCHUIKM Ha PEKOMEHAye-
Mylo mmTepaTypy. JUis 3aHATHii, TPOBO/UMAIX B MHTEPaKTUBHBIX HOpMaX, HOJDKHA YKA3BIBATBCS
X OpraHM3aMOHHAd (opma: KOMIBIOTEPHA! CHMYTIAIHA, NCTOBAA WM pojieBas urpa, pasdop
KOHKPETHOH CHTyallHH H T.J.



« PexoMenIamuy 10 MMOATOTOBKE K MPAKTAYSCKUAM 3AHATHAM.

TIpaxTiyeckde (CEMHHAPCKHE) 3aHATHS COCTABILLOT BAXHYIO HACTH npodeccHOHaIBHON
IIOArOTOBKH CcTyAeHTOB. OCHOBHAS LENb [IPOBEJCHUS MPAKTHICCKAX (ceMMHAPCKUX) 3aHATUM -
hOpMHpOBaHHE Y CTYNECHTOB aHATHTHYECKOTO, TBOPYECKOrO MBIIUICHHA IyTeM HPHOOPETEHUS
IIPAaKTHYECKHUX HABHIKOB. Tak ke MPaKTHYCCKUE 32HATHS MPOBOMATCA C LEeNpI0 YTIyOJICHHS |
3aKpeIUIcHAs 3HAHWM, IONYIEHHBIX Ha JEKIHMAX U B IPOIECCe CaMOCTOATENbHOH paboTHl Hajl
HOPMaTHBHEIMA JOKYMEHTaMH, y4eGHOM 1 Hay4HOM jTepaTypoii. [lpu MOAroTOBKE K NpaKTH-
YecKOMY 3aHATHIO Ul CTYJCHTOB HEOOXOZMMO M3YIUTh MIH IIOBTOPUTH TEOPETUUYECKUH MaTe-
pHaL 110 3aJaHHON TeMe.

TIpH MOATOTOBKE K NPAKTHYECKOMY 3aHSTHIO CTY/ICHTY PEKOMCH/yeTCA TIPUAEPKUBATHCA
CIIEIYIOMIETO AITOPUTMA:

1) 03HaKOMHTECS C TUIAHOM NIPEACTOSAMIETO 3AHATHS;

2) npopaGoTaTh MTEpaTypHbIe HCTOUHUKH, KOTOPHIC ObUIM PEKOMEHIOBAHEl H O3HAKO-
MHTBCS ¢ BBOMHBIME 3aMEUaHUAMY K COOTBETCTBYIOIIHMM pa3AciaM.

MeToruecKye YKa3aHHS K NPaKTHIECKUM (CEMMHAPCKMM) 3aHATHAM IO AMCIUILTHHE
Hapsgy ¢ pabodeil nporpaMmoli U rpaQEKOM y4e6HOTro MpoLecca OTHOCATCS K METONUYIECKAM
JOKYMEHTaM, OIIpeIeNIONIM yPOBEHb OpraHA3alii i KadecTBa 06pa3oBaTeNBHOTO IPOLEcca.

CopepKaHue NPaKTHYeCKHX (CEMHUHAPCKUX) 3aHATHHI duxcupyetcs B paboumx y4eGHBIX
IIporpaMMax JMCIHILIHH B pasfenax «llepeucHb TeM NpaKTHIeCkuX (ceMHMHAPCKHX) 3aHATHIY.

Baskreiimeil COCTABIAIOMEN 060 GOPMEL IPAKTHIECKMX 3aHATHH ABJSIOTCS 3a/laHUA.
OcHOBa B 3aJaHWM - IPHMEp, KOTOpbI pa3bupaeTcs ¢ NO3UIMHA TEOPHH, Pa3BUTOM B JIEKLMH.
Kax mpapuiio, OCHOBHOE BHIMAHHUE yIEIAETC OpPMHUPOBAHMIO KOHKPETHBIX YMCHHUIH, HABBIKOB,
YTO ¥ ONpEJENseT COAePXKAHKE NEATENBHOCTH CTY/ICHTOB - PEIICHNUE 3213, naGopaTopHbIe pa-
GOTHI, YTOUHEHHE KaTeropuil W MOHATHH HAYKH, SBIAIOIIHXCH HpeANOCEUIKOM MPaBUIBHOTO
MBIIUIEHAS ¥ PEYH.

TpakTHYeCKHe (CEMEHAPCKUE) 3aHSITHS BRIOHSIOT CIIEAYIOMME 3a/1aHH:

- CTHMYJHMpPYIOT PETYISpHOE U3y4CHHUE PEKOMEH/{yeMO} JTMTEPATypPE, a TaKKe BHUMA-
TeJIbHOE OTHOIIEHHNE K NEKIIMOHHOMY KyPCY,;

- 3aKPEIUIAIOT 3HAHMA, MOJYYEHHBIE B MPONECCE JICKIMOHHOro o0yueHnd H CaMOCTOs-
TeNBHOM paboTEI HaX TUTEPATYPOi; _

- pacupsEoT 00bEM npodeCcCHOHANEHO 3HATHMBIX 3HaHMM, YMeHUM, HABBIKOB;

- TI03BOJIAIOT IIPOBEPUTH MPABHIIBHOCTE PaHES MOy IEHHBIX 3HAHHUH;

- OPVBMBAIOT HABBIKK CAMOCTOATEIBHOTO MBIIUICHIS, yCTHOrO BBICTYIUICHHS,

- cII0COBCTBYIOT CBOOOHOMY ONIEPHPOBAHMIO TEPMHHOJIOTHEIH;

- NPEJIOCTABIISIOT [PETIOAABATEN0 BOSMOXHOCTE CHCTEMATHHICCKN KOHTPOJIMPOBATH ypO-
BEHb CAMOCTOATENBHOH pabOTEI CTYAEHTOB.

MeToqUYeCKHE YKA3aHHA K MPAKTHUECKHM (CEMHHAPCKAM U naGopaTOPHBIX) 3aHATHAM
10 JHCLMIUIMHE JODKHEI OBITh OPMEHTHPOBAHBI HA COBPCMEHHEIC yCIIOBUA X035 CTBOBAHUS,
HefCTBYIOIHE HOPMATHBHBIE JIOKYMEHTHI, TIEPE/IOBBIE TEXHONOTHH, Ha HOCIEAHIE NOCTHKCHAA
HAYKH, TeXHUKH ¥ PAKTHKH, HA COBPEMEHHEIC IPEACTABICHHA O TEX HIIH HMHBIX ABIICHUAX, H3Y-
yaeMoii IeCTBUTENBHOCTH.

IIpakTayeckue (1abopaTopHbIC paboTEI) COCTABMAIOT BAXKHYIO YaCTh npodecCHOHATLHOM
[I0IrOTOBKH CTYACHTOB. OHM HAIPABIEHE! HA SKCTICPUMEHTANIBHOC MOATBEPKICHHC TEeOpeTHYE-
CKHX TIOJIOKeHMH ¥ popMHpoBaHHe yIeOHBIX H MPOPECCHOHATBHBIX IPAKTHICCKIX YMEHHH.

BLINMONHEHUE CTyAeHTaMH J1ab0paTOpHO-TIPAKTHICCKUX paGoT HAaNpAaBJICHO Ha:

- 06OBIIeHEE, CHCTEMATH3AIMIO, YIIIyOIeHHE, 3aKPEILICHNE IOy ICHHBIX TCOPETHICCKIX
3HAHUH 0 KOHKPETHBIM TEMaM JTCITAIIIHMH,

- hopMupOBaHHE HEOOXOMUMBIX npodecCHOHATLHBIX YMEHHH H HABBIKOB; .

JIMCHMIUIMHEL, IO KOTOPBIM IIIaHAPYIOTCS naGopaTopHbie paboTH B MX 06BEMBI, OTIpeTIe-
JAoTC pabounMu yUeOHBIMHY IIaHAMM.

MeToHdecKre YKa3aHUd 10 MPOBEICHUIO MPAKTHHCCKHX (maGopaTopHEIX paGoT) paspa-
6aThIBAIOTCA Ha CPOK AciicTBHS paboyeit ydyeOHOM IpOrpaMMBl H BKIIOYAIOT: '

- 3araBMe, B KOTOPOM YKa3bIBAaeTCs BUJ PabOTHI (maGoparopHas), ee MOPALKOBBIA HO-



Mep, 00beM B Yacax U HAUMECHOBaHHE,

- IIeJTb PaboTEL;

- IIpeJIMET ¥ cofepxKanue paboThl,

- 06opyaoBaHKeE, TEXHUYECKHE CPENICTBA, HHCTPYMEHT;

- HOPSIOK (TIOCIIEI0BATENBLHOCTD) BRINONHEHHS pabOTHL;

- [paBUJIA TEXHUKH Ge30NMacHOCTH ¥ OXPaHEI TPyJia N0 NaHHOH pabote (1m0 HeoOX0AUMO-
CTH);

- o6mue mpamwia K 0GopMICHMIO pabOTH,

- KOHTPOJIbHBIE BOIIPOCHI;

- 3aJIaHus; .

- CIIMCOK JIMTEPATYPHI (10 HEOOXOIUMOCTH).

¢ PaspscHeHHs 1O MOBOAY paboTHl ¢ KOHTPOJBHO-TECTOBBIMH MaTepHallaMM IO Kypcy,
PEKOMEHIALMH TI0 BHIIONHEHHUIO JOMAIIHKX 3aaHHH.

TecTupoBaHue - 9TO IPOBEPKA, KOTOPasl MO3BOJIACT, BBINOJHMB CIIEIHANBHO noxobpaH-
HBI HAaGOp TECTOB, ONPEJENUTh: COOTBETCTBYET JIM PEAIbHO HONYYECHHEIH Pe3ynbTaT OXnuae-
MOMY YCBOEHHIO TporpamMMbl. TeCT — 3TO BENIOJHEHHE OINPEACICHHBIX YCIOBHH H JeicTBUH,
HeoOXOMMEIX IS IPOBEPKH paGoTE! TecTUpyeMoi GyHKImMH M e€ wactu. Ha KaXJBIid BOIIPOC
0 MUCIUIUIAHE HeOOXO0AMMO IIPABHILHO OTBETHTh, BHIOpAB OJIUH BapHaHT.

10. BOCIIUTATEJIbHAS PABOTA

B paMKkax peaTM3alMH JMCIMIUIMHBI NPOBOJHTCA BOCHHUTAaTelbHas paboTa i
hOPMHPOBAHHS COBDEMEHHOIO HAyYHOTO MHDOBO33DEHHS M CHCTEMBI 06a30BBIX UEeHHOCTEH,
opMHEpOBaHHS K Pa3sBHTHS KYXOBHO-HPABCTBCHHBIX, I'PaK[aHCKO-TIATPHOTHHECKUX HEHHOCTEH,
CHCTEMBI ACTETUUSCKIX W STHMYECKHX 3HAHMM M IEHHOCTEM, YCTAHOBOK TOJIEPAHTHOIO CO3HAHMS
B obmecTBe, (GOPMHUPOBAHKS y CTYACHTOB NOTPEGHOCTH K TPyAy KaK IEPBOM KH3HEHHOU
Heo6XOMMMOCTH, BHICIIEH HEHHOCTH M [JJABHOMY CHOCO0Y JOCTIDKEHHS XKH3HCHHOTO ycrexa,
JUIS OCO3HAHHS COLMANEHOM 3HAUMMOCTH cBoeit Gyrymei mpodeccu.

11. IEPEYEHb THO®OPMAIIMOHHBIX TEXHOJIOTH, UCITIOJIb3YEMBIX ITPA
OCYIIECTBJIEHMU OBPA3OBATEJ/IBHOI'O IPOIECCA

B y4e6HOM Impoliecce 10 AUCLIUILIMHE MPSAYCMOTPEHO HUCIIOIB30BAHHE HHGPOPMALMOHHEIX
TEXHOIIOTHIA:

:

v BeJICHHE IPAKTHYECKHX 3aHATHI C HCIOIB30BAHUEM MyJIbTUME A, (

v HHTEPAKTHBHEIC TEXHOJOTHH (IIPOBEJCHHE NUANOIOB, KOIUIEKTUBHOC obcyxieane pas-
JIHYHBIX TIOAXOXOB K PELICHHIO Tot MM MHOK y4eGHO-IpodeccHoHabHOM 3a0a4H);

v B3aMMOJIEHCTBHE C 00YYAOMMMHUCS IIOCPEACTBOM 3JIEKTPOHHOMN IOYTEI;

v coBMecTHas paboTa B DJEKTPOHHOH HH(OPMAIMOHHO-00pa3OBaTENbHOR —Cpene

CII6IYBM: htips://spbguvm.ru/academy/eios

11.1. TexHOJI0IHMH HCKYCCTBEHHOI0 HHTE/JIEKTA

Jng MOATOTOBKH K MPAKTHYECKHM 3aHSTHSM M BBINOJHEHUA CaMOCTOSTENbHOH PpaboTEI
CTYIEHTHI MOTYT HCIIOJIB30BATh HCKYCCTBEHHBIN HHTEIIEKT. ,

JICKYCCTBEHHBIH WHTEIUIEKT — KOMILIEKC TEXHOJIOTHYECKHX PeINCHHH, TI03BONAIOIIHUI
MMHTHPOBATH KOTHUTHBHEIE (DYHKIIMH YeI0BeKa (BKIIOUAA camMoo6ydyeHue U IOUCK pelucHuit 6e3
3apaHee 3aAHHOTO QITOPHTMA) H TONYYaTh IPH BEIOTHEHMM KOHKPETHBIX 3ajad pe3yJIbTAaTEL,
COIOCTABMMEIE, KAK MHHMMYM, C pe3yJbTaTaMM WHTE/UICKTYAILHOH NEATENbHOCTH YeloBeKa.
KoMIIeKC  TEXHOJNOTMYECKHX  pelleEnmit  BxmodaeT B cebf  MHOpPMAMOHHO-
KOMMYHHKAIMOHHYIO HHGPacTpyKTypy, NporpaMMHOe obecmedcHue (B TOM 4HCIE METOMBI
MAIIMHHOTO 06YUeH ), IPOLECCH ¥ CEPBUCHI 0 00pabOTKE JAHHEIX U TIOHCKY pemrennii (Yka3
Tlpesupenta Poccmiickoit Penmepamuu or 10 okradps 2019 r. Ne 490 «O passuTHH
HCKYCCTBEHHOTO HHTENLIeKTa B Poccuiickoit Denepauumy).

JlaHHBIH MOIyNb HaueNeH Ha (GOPMHPOBAHWE KOMIICTCHIHH B cepe HMCKyCCTBEHHOIO
MHTEIIEKTa, IO3BOJLIONMX BEITYCKHUKAM HCIIONB30BaTh M Pa3pabaThiBaTh OTACIHHBIC METOABI

i
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M TEXHOJIOTMH C Y4aCTHEM HCKYCCTBEHHOTO WHTEIEKTa, JHOO BIIAJETh METONOJIOTHYECKUMHU
aclieKTaMM WCHONB30BaHUS M pa3palOTKM METONOB M TEXHOIOTHH C MCIOIL30BaHHEM
HCKYCCTBEHHOT'O MHTEIUIEKTa M YCIELIHO NPUMEHATH UX B CBOEH NESTENHHOCTH, BIAJETh BCEMU
KOMIIETCHIIMSIMM, CBS3aHHBIMM C  pPYKOBOJCTBOM  KOMIUIEKCHBIMM  DEINCHHSMH IO
HCTIONIB30BAHUIO M pa3paboTKe CHCTEM MCKYCCTBEHHOTO MHTEJUIEKTa, B Takke o0sanarte
kBamadukanueli B cdepe ynpaBleHHS TNPOSKTaMM M PYKOBOJACTBOM  KOJUIEKTHBOM
pa3paboTIUKOB.

IIpu 3TOM B 4acTH HCIOJIB30BaHHS CHCTEM UCKYCCTBEHHOI'O HHTEJUIEKTa 00pasoBaTenbHas
nporpaMma JO/DKHa o0ecrednBars (GOpMHEpOBaHAE KOMIIETEHIMIH IO PEIICHHIO TaKUX 3a]ad,
KaKk IUIaHUPOBaHWE, NPOTHO3HPOBAHWE M IIPUHATHE DPEUNEHHH, aBTOMaTH3alMsi PYTHHHBIX
NpOU3BOJACTBEHHBIX  ONEpalldif,  HCIOONB30BAHNE  ABTOHOMHOTO  HMHTEIUICKTYalbHOTO
000pyIOBaHUI U POCOTOTEXHHYECKUX KOMILUIEKCOB, HHTEJUIEKTYalIbHBIX CHCTEM YIpaBIcHUA
JIOTHCTHKOM, HOBHIIIeHNe 6€3011aCHOCTH COTPYIHHKOB IIPH BEINOJHEHHH IIPOM3BOJICTBEHHBIX H
GH3HEC-IPOLECCOB, IMOBLHINEHHE JIOAJIBHOCTH M  Y/OBJIETBOPEHHOCTH IOTpeOHTENel,
ONTHMH3ALKA Ipolecca mombopa W oOy4yeHHsS KagpoB Ha OCHOBE IIPUMEHEHHS METOJOB
MAIIMHHOTO OOy4yeHWs, HEHPOCETEBRIX MoJeNeil ¥ METOIOB, CKBO3HBIX IH(POBBIX
cyOTeXHOJIOT Wi HCKYCCTBEHHOT'O MHTEIIEKTa U JIp.

B yact pa3spaloTKM CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTa o0pa3oBaTeNbHas IporpamMma
JIOoDKHa obecneunBarh HOPMUPOBAHUE KOMIIETEHIHI B 00NacTaX pa3paboTKHM U IporpaMMHON
peaNH3al{y aJTOPHTMOB; HCCIIEJIOBAHU alrOPUTMOB B MaTeMaTHYECKHUX METOAOB; pa3paboTKH
IPOrpaMMHBIX M TEXHOJOTHYECKHX pPeIlleHHi; METOIOB M TeXHONorwii cbopa, XpaHEHHSI U
06paGoTKN  JAaHHBIX;, pa3paGOTKH  CIENMATM3APOBAHHOIO  AMIAPATHOro  OobecIedeHns;
IOATOTOBKH KBATH(PUIMPOBAHHBIX KaApoB B 00JIAaCTH MCKYyCCTBEHHOTO MHTEIUIEKTa HA OCHOBE
METOOB MAIMAHHOTO OOYUeHHS, HeHpOCETEeBBIX MoOJeNeii U METO/I0B, CKBO3HBIX un(bponmx
CyOTEXHOJIOTHiT HCKYCCTBEHHOTO MHTENNEKTa H Jp.

TexHOJOrHH HMCKYCCTBEHHOTO HMHTEIUIEKTA HCIONB3YIOTCA Ha 3Talle H3I0XEHHd HOBOTO
COjiepKaHud 10 TeMe M €ro 3aKpeIlieHHs depe3 CHCTeMy NpoOJIEMHBIX BONPOCOB IO TEME,
JIOTIONHUTENBHEIX YTOUHAIOIINX NPOOIEMHBIX BONPOCOB M BEINONHECHHE MPOOICMHEIX 3aJjaHH.
JlomoTHUTENBHEIM METOANYCCKIM ITOIXOIOM SBJIETCS HCIIONB30BAaHUE MOJEINH «IEPEBEPHYTOE
o0yueHHe», KOrja yJaumecss CaMOCTOSTENbHO H3yJaloT TEOPETUUECKUH MaTepHan JioMa, a Ha
YPOKe MEPEXOAT K ero obcyxuenuto B hopmare GpoHTaTbHON Oeceapl U 3aKPEILICHHIO Yepes3
peleHue 3a1a4d B MUKporpymnmnax (1o 4-8 genosek).

TIpu opranu3anuu 3aHATHI MOXYNb MCKYCCTBEHHBIH HHTEIUIEKT» JOMKECH OBITH BKIIOYEH
B K&X0€ MPAKTHYECKOE 3aHATHE, YTO 3HAUNTENHHO IOBHICAT UX 3(hdEeKTHBHOCTE, OCOGCHHO B
YyacTH 00CYXIeHHUA Y1eOHOro MaTepraia, CaMOCTOSTENFHO OCBOSHHOT0 00yJarommMes JoMa ¢
IIOMOIIBE0 MHTEPHET pecypcoB. PekomeHnyercs, YTo0Bl B 0OCYXICHHH NIPHHAIH y4acTHE BCE
obyuaromuecs.

Tlepedens pecypcoB ¢ CETH HHTEPHET:

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

2. Baenenue B MAaIIHHHOE obyueHue oT «Bioinformatic Institute»
https://stepik.org/course/4852/promo

3. Coenmpammszanus Mamuagoe o0yvyeHHe W aHamM3 JaHHBIX OT «MOCKOBCKHM
GU3MKOTEXHUYECKHiT ~ MHCTHTYT»  https://ru.coursera.org/specializations/machine-learning-
dataanalysis
4. Inardopma 11s mposeeHus copeBHoBaHuit o Data Science https://www.kaggle.com

-

11.2. IIporpaMmmHoe obecnieueHue
Ilepevens JUIEH3HOHHOIO M CBOOOHO PaCIPOCTPaHAEMOr0 NPOrpaMMHOr0 oﬁecneqennﬂ,
B TOM 4YHcJIe 0Te4eCTBCHHOr0 MPOM3BOACTBA

Ne | Ha3zBaHue peKOMEHAYEMBIX II0 pa3jenaM H Te- JIunen3us
/1 | MaM IpOrpaMMBI TEXHUYECKUX H KOMIIBIOTED-
HBIX Cpe/ICTB 00yUeHHS

1 MS Power Point 67580828
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2 | Libre Office ceoboauoe I10
3 | OC Anet O6pa3opanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155

5 | MS Windows 10 67580828

6 | Cucrema Koncynbrant Ilimroc 503/KJ1

7 | Android OC cBoGoaroe I10

12. MATEPUAJILHO-TEXHUYECKAS BA3A, HEOBXOJJUMASA J1JIs1 OCYIIECTB-
JEHUS OBPA3OBATEJILHOI'O INPOIECCA 11O JUCIUILINHE.

HaumenoBaHue HanMeHoBanue cienmaib- | OcHAIIEHHOCTH CNENNAJBHBIX MOME-
AUCIUILTHHEI HBIX MOMeIeHnil 1 nmome- INEeHMi B moMeIeHH IS CaMOCTOoN-
(Moxyas), NpakK- | IeHHH JIA CaMOCTOATEb- TEJABLHOH padoThI

THK B COOTBET-
CTBHM ¢ Y4eOHBLIM
IUIAHOM

HO# paboThbI

duzuka

103 (196084, r. Cankr-
IMerepOypr, yi1. UYepHuroB-
ckag, AoM S5, kadedpa Heop-
ragWdecKoil XuMun H Ouodu-
3uKH) YueOHas ayauTOpHs
JUIS TIpOBeJICHUS 3aHATHH Ce-
MHHApCKOro THNA, TIPYNIIo-
BRIX M  MHIABUIYaNbHBIX
KOHCYJIBTalluH, TEKYILEro
KOHTPOJIS ¥ IPOMEKYTOYHOH
aTTeCTallUH.

Crneyuanusuposannas mebenw:
cTynbs, Ta0ypeTHl, yuebHas J0CKa,
Haenaduwie nocobus u y4ebnvle Marepu-
anbl: H3MEpUTENbHBIE HHCTPYMEHTHI, Be-
cbl, 00pa3npl A U3ydeHHs, MHKHOMET-
pBl, TMIETKH, INTATHBEL, KUIAKOCTH pas-
HOI IJIOTHOCTH, Jia3epsl (JIa3epHBIE yKas3-
Ku), pedpaKkTOMETpEl, IMOJSPHMETPEI,
MMKPOCKOIEI, 00BeKTMHKPOMETPHI, OKY-
NApHBEIE MHKPOMETPH], (OTO3JIEKTpPOKa-
JIOPEMETPHI, - HCTOUHMKH CBETa, IJIMH3BL,
mupaKOHHbIE PEMIETKA U T.A.

CTOJIBI,

104 (196084, r. Cankr-
IMerep6ypr, yn. UYepHHTOB-
cKas, JoM 5, xadenpa Heop-
raHu4yeckoil xumuu u 6uodu-
3ukd) YdeOGHast ayaMTOpHSA
IJs TPOBEACHMSA 3aHATHI Ce-
MHHApCKOTO THINA, TIpPYIIIIo-
BEIX M  HMHOUBHIYAIbHBIX
KOHCYJIbTalM, TEKYLIETO
KOHTPOIIA M IIPOMEXYTOUHON
aTTecTalll

Cneyuanusupoéannas mebenv. TAPTHL,
CTYJBS, TabypeThl, yueOHas J0CKa,
Haenaduwie nocobus u yuebnvie MaTepH-
ajIel: M3MEpPUTENbHBIE MHCTPYMEHTE], Be-
cBl, 00pasibl Mg M3yd4eHHs, THUKHOMET-
pbl, OHWIETKH, ITATUBEL, XXHIKOCTH pas-
HOIf IIIOTHOCTH, JIa3€pHl (J1a3CcpHEIE yKa3-
KH), pedpakToMeTphl, IOJSAPHMETPEL,
MHKPOCKONE], 00BEKTMHKPOMETPEL, OKY-
NAPHBIE MHKpPOMETPEI, (OTO3/IeKTpOKa-
JIOpUMETPHI, HCTOYHMKHM CBETa, JAH3EL,
I paKIHOHHBIE PEIIETKH U T.10.

206 BoupInoii YuTaIBHBIA 3251
(196084, T. Cankrt-
Terepbypr, yn. Uepuuros-
ckag, gom 5) Ilomemenue s
CaMOCTOSATENBHOM paboTHI

Cneyuanusuposannan mebens:
CTYNIBA

Texnuueckue cpeocmea 06yuenus: KOM-
NBIOTEPH] ¢ MOAKITIOYeHAEM K cetd «UH-
TEPHET» W JOCTYIIOM B 3JICKTPOHHYIO
A OpPMaIMOHHO-00pa30BaTeNbHYIO Cpe-
ay

CTONBI,

214 Manpiii YATANBLHBIA 3a1
(196084, T. Canxr-
MerepGypr, ya. UYepHHTOB-
ckas, qoM 5) Ilomemenne st
CaMOCTOSATENbHO# paboThI

Crneyuanuzupogéannan mebennb:
CTYJIbS

Texnuyeckue cpedcmsa 06yqenus: KOM-
TILIOTEPBI ¢ MOAKIIOYSHHEM K ceTH «n-
TEpHET» H HOCTYIIOM B 3JIEKTPOHHYIO
nHPOPMAIMOHHO-06pa3oBaTeNbHYIO Cpe-
ny

CTOJIBI,

12



324 Ortpen wuHbOPMaNUOH-
HBIX TexHoyoruit (196084, r.
Cankrt-IleTepbypr, yn. Yep-
HHUroBckas, oM 5) Ilomeme-
HHE U1 XpaHeHus u mnpodu-
JIAKTHYECKOT0 OOCITyKMBaHUA
y4yeOHoro ob6opynoBanus

Cneyuanusupoeannas mebenb: CTONB,
CTYJIBS, CIICIIHANIbHBIT WHBEHTAph, MaTe-
pHAJBI M 3allaCHbIe YacTH JUls podunak-
THYECKOTO OOCITY)KHBAaHHSA TEXHWUYECKUX
cpencTB oOy4ueHus

Ilpunoxenue 1 na 39 5.

Pa6ouyio nporpaMMy COCTaBHIL:

K.X.H., JOLIICHT

C}f’"“/\ A.H. Bapsimes

13



ITpunoxxenue 1

MHUHHCTEPCTBO CEJIBCKOTO X035 CTRA Poccuiickoit @eaepanun
denepanbHOE TOCYIapPCTBEHHOE OIOKETHOE 00pa3oBaTesIbHOE YIPEKACHUE
BEICIIIET0 00pa30BaHUs
«CanxT-IleTep6yprekuii rocyAapCTBEHHBIA YHUBEPCUTET BeTepyuHApHOH
MEIULUHBD)

Kadenpa neopranuyeckoii Xumun 1 6uodpu3uku

@®OH/JI OIEHOYHbBIX CPEACTB

OU3NKA
"VpoBeHb BEICIIETO 0Opa3OBaHUA
BAKAJIABPUAT
Hanpagsaenue noproroskn 06.03.01 buosorus
Ipo¢uns I'eHeTHKA KHBOTHBIX
Ounas dhopma o0ydeHus

o Hadana noArotosku - 2026

Caukr-IletepOypr
2026 .



1. MTACHOPT ®OHJIA ONEHOYHBIX CPEJICTB

Tabsmmna 1
Ne dopmMupyeMbie KonTtpoanpyemsie Onenounoe
KOMIIeTeHIHH pasaesib! (TeMbl) CpeacTBo
AU CIHILTHHEI
1. OIK-2 Criocoben npumenats | Paznen 1. Mexannka Konmoxksuym
NPUHIMIBL  CTPYKTYPHO-(QYHKLMOHAIBHOM TECTHI
g)praﬂusalmn, MCTIONB30BATH | Pannar 2, Komtoksaym
H3HOJIOTHYECKHE LKTOJIOTHYECKHE
2. GHOXUMHUUECKHE, ’6no¢1z13nqecxne MeTOHB; Monexysnspras gusuka n | TECTH
aHAIN3a A1 OLIEHKH U KOPPEKLMH COCTOSHUS TEMOJMHAMPKA
JKUBbIX OGBEKTOR M MOHWTOpHMHra cpemsl ux | Pasnel 3. Konnoxsuym
3. | oburaHus; DNEKTPHYECTBO U TECTBI
OIIK-2.1 IlpuMeHseT  MNPHHLMILI | MATHETH3M
CTPYKTYPHO-(QYHKIIOHANBHOH OpraHu3aliu Passnen 4. Onruxka. KOILIOKBHYM
4 InA u3yueHus OHONOTHHYEeCKHMX OOBEKTOB H TecTH '
*__| OIEHKH COCTOSIHUS JKHMBBIX CHCTEM
OIIK-2.2 Ucnoms3yer | Paznen 5. Aromuas u Komrokeuym
5. | ¢usuonoruyeckue, LUTONOTHYCCKYE, | siepHas GU3UKA. TECTHI

OHoxuMuuecKkue, Onoduzmyeckue METONEI
aHanu3a JUIi MOHHMTOPHHIA W KOPPEKIMH
cpenbl OOUTaHUS KHUBBIX OOBEKTOB

OIIK-6 CrocofeH HCMONB30BATE B
npodecCHOHANBHOM JAEATENBHOCTH OCHOBHBIC
3aKOHBI (DU3MKH, XWUMHH, HayK O 3Jemie M
GuoNorum, TIPUMEHATh METOMBI
MATEMaTHYECKOTO aHan3a H
MOZAENHPOBaHHA, TEOPETHUCCKHUX "
OKCIIEPUMEHTAJIBHBIX HCCJIeJOBAHHKH,
npuoGperaTh HOBHIE MareMaTHYeCKHe H
€CTECTBEHHOHAYYHbIE 3HAHUA, HCNOJB3YS

COBpEMEHHEIE o6pazoBaTesbHBIE "
HHGOPMAITHOHHBIE TEXHOIOTHH,
OIIK-6.1 Hcnonesyer B

npodeccHOHaIBHON NEATENEHOCTH OCHOBHBIE
3aKOHBl (PU3UKH, XUMHH, Hayk O 3emie H
Guooruu

OIIK-6.2 TTpumeHnser METO/BL
MaTeMaTHIECKOro aHAIH3a "
MO/JIETMPOBaHuA, TEOPETHUECKHX "
3KCIIEPHMEHTAIBHbIX HCCIIEN0BAHUM

OIIK-6.3 CrocoGen mnpuHobGperath

HOBBIE MaTeMaTH4eCcKHue U
€CTeCTBEHHOHAYYHBIE 3HAHHA, HCMONB3YS
COBpEMEHHBIE obpa3oBaTe/bHbIE %}

MHPOPMAIUOHHBIE TEXHOJIOTHH

NK-1 CoocobeH 3KCIUIyaTHpPOBaTh
COBpEMEHHYIO amnmapatypy u o0opyaoBaHHe
Js BBITIOJTHEHUA Hay4HO-
HCCIICIOBATEIbCKUX TOJIEBBIX "
na6opaTopHbIX GuoMorMieckux pabot

IK-1.1 [lpumenser B  cBoei
JESTENBHOCTH aHAIMTHYeCKoe J1abopaTopHoe
o6opyioBaHHe; CpPEACTBA BBIYMC/IMTENHHOM
TEXHHKH, KOMMYHHKALMH ¥ CBA3H




[IK-1.2 TIposomur nabopaTopHBiE

3aMepBl, aHam3bl
IIPHPOIHBIX o0pa31os;
paGoTaTh Ha QHAJUTHYECKOM JIabOpaTOpPHOM

HCCIIeI0BaHMA,
0TOOpaHHBIX

00opyIOBaHHU;

ABTOMATH3HUPOBAHHBIE CHCTEMBI KOHTPOJIA
3KOJIOTHYECKOrO COCTOSHUA TEPPUTOPHIA.

HUCII0JIB30BaTh

IpumepHbIii epedeHb ONEHOYHBIX CPeICTB

Tabauma 2
| Ne HaunmenoBanue Kparkas xapakTepHCTHKa OLCHOYHOTO IpencraBncHue
OLICHOYHOI'0 cpencTsa OIIEHOYHOTO CPEACTBA
CpeacTea B (oHzE
1. CpeacTBO KOHTPONIS YCBOSHHS y1eOHOro
MaTepHana TeMBI, pa3fielia Wil pa3JeinoB Bomnpocs! o
JMCLHILIHEEL, OPTaHH30BaHHOE KaK yaeOHOe TeMaM/pasfenam
Komnoxeuym 3aHATHE B BHJIE coOECENOBAHMS JUCIIATUIMHBI
npenogasarelns ¢ 00yJarIuMucs
2. CucTeMa CTaHIAPTH3NPOBAHHEIX 3a/IaHUH,
[IO3BOJIAIOAA ABTOMaTH3HPOBATh @oHJT TECTOBBIX
Tect Ipouenypy 3a7aHuil
H3MepeHds YPOBHS 3HAHUM H yMEHUIH
o6yuaromerocs




) asradorodoH

fanrnEndir

OH ‘OWO9.90
OWo9QO0 | WOHIOLl d KHHEIBE
WOHI'OII € KHHEret | 909 HOHIOLIId OW99Q0 WOHIFOIT IDIQHIIIO
204 I9HOHIrOINId ‘MWEMQMITIO (8 OH OH ‘KHHENEE oragAda OLIIN
‘MNBLOhOTOH HNI9QALIoH | 901 ISHOHIOIIAE | MIOWH  ‘BHHOWA
ANIIHHOELI2MMAOSH | O MheIeE ‘MWEMQUIIO | SIHEOHOO  I9HEd 20LYO9LQ0 XITGHX
HWNIGHAIRYI0 O MhETeE | SISHEOHIO0 ood | nWI9QAdIoH O HheNEE odudiorowarodu | kupeingo redo mmmidddox
SIGHEOHOO 004 1[9Homiod | 1aHomed  ‘KHHOWA | SI19HOLHML 1gHomad | oH rerree | eIHUdOIMHOW KL REHIBHE IMTOLINW
‘KHHAWA SISHEOHOO 908 | AIHEOHO0 208 I9H | ‘KHHOWA olquE0H00 |  xigHIderHels | omioohHeM(poMg  “OMMOSRHWHXOHQ
‘whmeiorroy | muedodudiononarod]| eaodudioroworod]] | uegodudiononsrod]] uuHomad ud]] | ‘OMIOORHIOLOLAII OHMOShHIOIOHEN (D
LoAEdIrOIION ard 11 (0)
I YOQUITIO XIT0Ad.19H
OMIIrONOSH
“XOQUIIIO OHOMIAIION migumo a199Adr
€30 “‘IMFOLOITOI “IF0L0ITOI MOQHIIIO | OLOON HIOWNH
swwediodu owmediodu | xi[9QAdIoH OJOHW ‘UrHE=009dL WOLOHD XMMEK EHHEOLI0D
WOMIOIAGI01991000 | WAMOIAEI01981000 | OHOmMALION ‘UMHEBHE XIHIIEWHHHN | MNHOIIO H S0IN39Q0 XIMOOhHIOLOHQ
‘ON99.90 ‘oma1Qo | 9Heg0dA  MIIWHLIOANON OKHUH | BHHOhACH KLY uunesrHeldo
‘WAMEMOLIOY | @ WHHeHE 9IHOHOdL | € HUHEHE qaog0d £ OHII'EWHHH]N | UMHRHE 9qHIHOd L ponareHonIHA(-ondA1AdLo

Tosuowmdu  1°Z-MIIO

‘EMHELHQO XH 197500 eIHHAOIMHOW H H0LN99Q0 XI9EIK EHHEOLI0) M
S UDIOSRMLIOOLAN ‘OMMOSRHIONOHEH®d dIedoedironon ‘HHNeenHeIdo HOHAIE

wioddo B MMHESIO KUY BEMIEHE IOLON SMMOSRUEAPOHQ QMIOIRHNHXOHY
HOMDIHAD-0oRdALIAdLIo  19nmiHEdD qrsgonudn  HoQoooIr) T-MIIO

OH4Ll
OHBRHI(LO omodox onarrorndogrorgorA | aimdod1orgorAoH
ogrorads HMHITHSLIIINOY EMHI0900
S90HROHAN() EHHO0900 9Ho80d £ 1greidrkead sramoAdunen||
¢ BIHIrQR ],
BUHVAUHAIO ICVIII AMHVOHUIIO
‘BUHVIOJNINIO® XH XVIIV.LE XITHhUIEVd VH NMITHALATTNOX KUHVINHATIO TNJILAIN A MIFALVEVIOI T




H MOQHITIO €39 uAHomad | 0 heree XIGHLABTHELO odudionoworodd | ¥ - oHararegotedgo
peXes xigHIderHELIOSH | Mdu migged | spHamod BT dOMIdEeH | OH perres | orgaHHOWSdE09 BAEIIOLIOHN
punomad udu wI9deH | A19d0LRQ 190 | dogeH  HIIHIUEWHHHW xiguLderHeld | ‘KHHEHE S19HR ABHOHHOEII1I9
111 | aegodudioHonaod] | egodudiononarody] BOL2oW] | HMHOMIS] nd[] | H QMOORHLENILEN OI9d0H
qreradgondn  Hagod0md  "¢'9-MII0
HWBLOhOYOH
5 219dOLOMOH
OH ‘999090
OW99QO0 | WOHLOIl § KHHELBE
WOHIOI § KBHHeIRE | 904 IMHOHLOINId 9W99LQ0 WOHIIOLI MIQHITIO
204 ITHOHIOINIE ‘UWEQWITIO | & OH OH ‘KHHEIeE argAdl  OXN
‘HWELOhOIIOH HWIIQAdISH | 909 [QHOHIOLIGE | HIOWH  ‘BHHINA
WWISHHOGIOMAOSH | O HhEYes ‘UWENQUIIO | SIYHHOHOO  I9HEd
HNIGHILAT1O0 O HhEres | JITHIOHOO oog | m9QAdIoH O  HhEITeE odudrononwarodit
SIGHEOH0 204 IgHomad | [9omad ‘SUHONA | 91990LIHML auamad | 9H helres | HUHEdOWII0U XIqHOIreLHOWHAIIONE
‘KUHOWA SITHHOHOO 309 | JIIHEOHIO 324 I9H ‘BHHOWA SIMHEO0HI0 siapideraelo | 1 xmoonnisdool ‘uHREOdHIOIOW
191001 | raHesodudiononarod[] esodudromowsrodyy | 1mesodudiononaxrod]] puponad  md[] | H BEUIBHE 0JOXOOhHLBWOLEIW
[grorow  lakpammd[]  "T'9-MIIO
MOQHUITIO X19gAd.IoH
OMIIIOMOSH
“OQUIIO OHOIIAIIOY IDIQUIIO AI90Ad
€99 IDIFOLOITOIT ‘¥GOLOIITOM SOQUIIO | OLO3N HALOWH
onwnediodi ommwediodu | xragAdIen OJIOHN ‘yuneg09adL
WAIMIOIAGIA109100 | WOMOIAF1018100D OHSMALION ‘UUHEHE XIIHIIBWIHHN MILIOI'ONQ ¥ QLINSE, O MABH
‘OW99Q0 ‘oma990 | IHog0dA HITWHLOATION ONUH | UMANX  “EdiMend 9HONBE  JIMHEOHI0
MI0OL | € WWHeHE 9IHOE0df | € WUHEHE quogod £ OHAIEWHMHH | WAHEHE IHAEOd g ULOOHTL QLB pondreHonsdsgodu
q L1oAeqLOO|] ‘T°9-MII0

SI9HhARHOHHAE.LOALOd M OMMOJhHIENALEN 1940
arorom qisHonmdl ‘MHIOLOMQ M OIWSE O NAeH

H qrerodgoudil ‘UHHEIONRIr0M XITHILBIHI
‘UUWNAX “EIHEH( 19HONEBE SI9HHOHIO

“MHIOLOHXAL SIaHHOUTEWdOHH U sgHaIrereg0£edgo SIIHHOWAdHO0D EASTIIOLIOHN ‘KHHRHE

wrdarode 1 xmioonuLadoal ‘yrregoduIArON U BSHIFEHE 0JONIOhHIENILEW

MLOOHIIFA1ESY HOHAIreHOH0dd(odi & J1EOEIIOLdH HIQOOOLD) ‘9-MI10

|

_ HNRLORhOYoH *

#




HWBLOLOIOH
2 sradoLodoH
OH ‘ame990
OWO9QO | WOHIfOII d KWHENBE
WOHIOIl € KHHENEE | 908 I9HOHIrOMId QWSIQO0 WOHIFOII IDIQHITIO ‘undornddsl KHHEOLI0D
20d I9HOHIOLIId ‘UWEMQHIIO | € OH OH ‘BuHeres | J190AdI 0109 | OJIONIORUIONOME EIOdLHON ITWOLOHD
‘HNBLOROIOH HWI9QAdIoH | 904 HOHIOINGY | HUOWH  ‘KHHOWA | SI9HHRHOdHUEHIEWOLER d1Rd0EIIOLOH
HIWITHHOELOJMIAO9H | O WEeIreE ‘HWEMQUINIO | SIHEOHOO I9Hed | ‘MUHEZOXAdOQO wondozredogerr
HWI9HIUOYIO0 O Hhees | SIIHEOHDIO 508 | magAdion o umeree | odudroHOWOIOdI | WOMXOShHLHIEHE BH qreioged
SIqHE0HI0 004 [9Homod | gromad  ‘KMHOWA | SII40NHML gquomad | oH reres | ‘gonsedgo xignrodudn xigHHRAQOLO
‘KMHOWA SIHEOHOO 204 | SIGHHOHOO 90€ IGH | ‘BMHOWA SIIHIOHDO xiaiderneld | eurene  ‘I9donwee  ‘EHHRHOIOLOOU
1arooL | muegodudiononsrrod[] | eaodudionomsrod]] ranegodudiononsrod]] | HuHAMSd udy] | srandoredoger imrodgodl] T I-MII
MOQUITO XITQAAIoH
OM9IONIIH
“MOQHUIIO oHamAnox mIQUNTO Sr49AdI
€39 ‘IIF90LOLIOL IEOLOJIOII SOQHINO | OLOIW HIOWH ‘HEKED Y MATTEIHHAWNOM
amwmwedIodu amwediodn | x1904d1oH OJOHIW ‘uuHeg00od1 | ‘EIMHXAL HOHIIALUIOMAIIE Ba101add
WOITOIAG101a91000 | WOIOIKE101081000 | OHSIMALION ‘MUHBHE XIIHIIBWHHEN | ‘OMHBE0TAdOQO sondoredogerr
ON9LQ0 ‘omo990 | aHeg0dA  HITWMIdALION OXHH | 20MIOhH1HMIRHE ALOOHIISLEIT
M100L | € wuuHeHs 9qHododf | € MMHEHE dHodOdg OHIUPNHMHHJN | AMHEHE dIHOG0df | yo08d € rogmowud[] T I-MII

10ged xmiosnulorong xiadoredoger

M XI9EoIOl  XIOIIDLRSOTOIrIdA-OHhABH KMHOHLOMYE KUl ouHedowrAdogo u AdAredenne oiAHHOWadg0o diegoduieAurode HoQ0o0ID) [-MII
DIQUITIO
HWBLOhOUOH a199Ada OLOaN
HWIIdOLOMOH 5 HWRLOROYSH | HIIOWH  ‘HMI9dRH

9010ROISH | hewree XIGHLderHEIO unagdoLONoH | o19g0seg  I9Hed HIIOKOHXAL digHHOHITeWdopHI




HEPEYEHb KOHTPOJIbHBIX 3Al[AHI/II/I N THBIX MATEPUAJIOB,
HEOBXOJINMBIX 1JIs1 OITEHKHA IHAHUI, YMEHHWI1, HABBIKOB U
OIILITA JEATEJHBHOCTH

1. TunoBbIe 3aJaHU JUIA TEKYIIero KOHTPOJIA yCneBaeMoCTH

IlepedyeHs BONPOCOB K KOJLIOKBHYMY
dopMupyeMas KOMIIETEHIUS:

OIIK-2 CnocoGeH NpHMEHATh IPUHLMIE! CTPYKTYPHO-(YHKIMOHATIBHON OpraHH3ailuy,
HCTIONB30BATh (DM3HONOTHYECKUE, UTONIOTHYCCKHE, GHoXuMudeckue, Gnodu3mIecKyue METOAE!
aHANH3a U OUEHKH H KOPPEKIMH COCTOSHHS JKMBBIX OOBEKTOB M MOHMTOPMHTA CPEBI HX
oOuTanud:

OIK-2.1. mpuMeHSeT NPUHUMIEL CIPYKTYpHO-(YHKUMOHAIBHOM Oprand3aiui JUid
M3yueHHs GMOTOTUUECKHK 06BEKTOB M OLEHKH COCTOSHUA JKHUBBIX CHCTEM

o paspenram «Mexannkay, «MoyiekyasipHas ¢U3INKA H  TEPMOTHUHAMHKAY,

«DIIeKTPHYECTBO U MATHETH3M», «ONTHKA», «<ATOMHa#l U AepHas PuznKay

1. KumeMaTdka MaTepHanbHOH Toukd. Bumpl mpmxenus. CrocoObl OMHCAHHA BMKCHHS.
VpapHeHHs ABIKCHHUS. PaBHOYCKOPEHHOE JABIKCHUE.

2. KuHeMaTHUecKWe XapaKTepPHCTHKH: KOODAMHATa (CHCTeMbl KOODIMHAT); CKOPOCTb;
YCKOPEHUE; YIJIOBas CKOPOCTb.

3. 3aBHCHMOCTH KOOpIMHATHI, CKOPOCTH, YCKOPEHHs OT BPEMEHH JUI PasIHiHBIX 'TUIIOB
IBYDKEHHS.

4. JluHAMHUKA MaTepHATbHOM TOUKH. 3akoHbl HbioToHA. I'paHMII IPMMEHHMOCTH 32KOHOB

HeroTona.

Bugsi cut B MexaHuke 3akon I'yka. Moayns FOnra.

TIoHATHE H30IMpPOBAHHOM cucTeMsl. MMmysbe. 3aKoH COXpaHCHH HMITYIBCa.

DJleMeHTH CTaTHKA. MoMeHT cuibl. Peraar. YCenoBusa paBHOBECHS phIdara.

Mexanuueckas pabota. CsolicTBa paGorel. Pabora NepeMEHHOH CHIIBL MoInHOCTE.

KoahduuueHT moaesHoro ACHCTBHSL.

9. Kumnetmueckas 5Heprus. IloTeHImanbpHas >Heprus. lloTeHIHanrpHad SHEPrus Tena B IOJE
cunsl TsoKecTH 3eMin. [peBparieHne SHeprud. 3aKOH COXpaHECHM S SHEPTHH.

10. Kone6anus. OcHOBHEIE XapaKTepucTHKH. CBOOOTHBIE KOJIEOaHHS.

11. 3aryxaromue KoneGaHus, BEIHYX/ICHHEIE kKoNeOanns. Bpems penakcanyy. Pezonanc.

12. Bounbl. Tunsl BojgH, XapaKTEpHCTHKA CHHYCOUIAIBHEIX BOJIH.

13. BeipakeHue s 1IO0CKO# BonHEL CTosme BoNHEL ClioxeHue Oerymux BOJIH.

14. Tepenoc suepruu BonHoi. Bekrop IloinTHHTA.

15. 3Byk Kak Qu3MdecKoe SBICHUE, CYOBEKTHBHBIC XapaKTEPUCTHKU 3BYKA.

16. OGBLEKTHBHEIE XapaKTEPUCTHKH 3ByKa. AKYCTHYECKOE IABICHHE.

17. CkopocTh 3ByKa B pa3JIU4HbIX Cpenax.

18. WcrouynuKkM 3ByKa B TexHHMKE WM B npupoge. OCHOBHBIC MEXaHW3MBI W3Iy4CHHA 3BYKa B
XUBOTHOM MMUPpE.

19. Texuuueckhe NPHEMHMKH 3ByKa (marduku). Bocmpuarue —3ByKa. dusuyeckue
XapaKTEPHCTHUKHA CIIyXOBOTO annapara. Kpusas paBHOH CIIBIIIMMOCTH.

20. ®u3uka ynsTpa- 1 HHGPasByKa. IXONOKAIMA B TEXHHKE U YKHUBOI IpHUpoOE.

® NS

1

OIIK-2.2. wucnonedyer  (HU3HONOTHYECKHME,  IUTOJIOIHYECKHE, OMOXMMHYECKHE,

GroGbM3MYECKMe METOIBI aHANHM3A Uil MOHHTOPMHTA M KOPPEKIHMH CPEaBI OOMTAHUS >KMBEIX
00BLEKTOB

21. I[Ba cnocoba omucaHud CUCTEMBI MHOTHMX YacTHIIL. [lonatue o MAaKpOCKOITHYECKHX H
MHUKPOCKOIIHYCCKHX IapaMeTpax CHCTEM.



22
23

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38
39

. ITpocreiimas mojens MKT. OcHOBHOE ypaBHEHHE MOJIEKYIAPHO-KHUHETHYECKON TEOPHH.
. Ionste o crenensx cobonbl. Teopema MakcBenna 0 paBHOpacnpeAeICHUN SHEPIHH IO
CTENeHSM CBOOOBL.

I'a30BEIe 3aKOHEI. Y paBHEHHE COCTOSHUS HICAIBHOIO rasa.

Cpenusis KHHETHYECKas SHEPTHA MOJIEKY)T HACAIBHOrO rasa.

Temnepatypa Kak Mepa CpeJiHEH KHHETUYECKON SHEPIHA MOJIEKYIL.

BpoyHOBCKOE OBUKEHHE.

Tleproe Hawano TepMoauHaMuKH. DYHKIMM COCTOSAHMSA M GYHKIMY IpoIecca.

TepmoauHAMUKa H30IIPOLIECCOB, TEPMOAUHAMUIECKUE TTApaMeTPhI

BuyTpeHHS SHEPTHS UACANBHOTO rasa.

PaGoTa mpu u3ompoueccax.

TemnoeMKOCTh HACATLHOT'O rasa.

Bropoe Havano TepMOAHMHAMMKH.

Tennosele MalIUHEL

KIIJ] Tennosoit mamuHeL. TeopeMsl KapHo.

IIpuBenieHHOE KOIMIECTBO TelIoTEL. OBTponus. Hepasencrso Kiaysuyca.

['panuIilbl TPUMEHHMOCTH MOJIETH WACANTBHOTO ra3a. JKCICPUMEHTANBHBIC U30TEPMEL Ta3a
(u30TEepMBI DHJpPIOCA).
. CHIIBI ¥ SHEPTUA MEXMOJCKYISPHOTO B3aHMOAEHCTBHA.
. Monens peansHOro rasa Ban-gep-Baanbca.

OIIK-6. Crioco6eH HCIIOAB30BaTh B IPOPECCHOHANBHON NEATEIHHOCTH OCHOBHEIE 3aKOHBL

dusnky, xumyy, HayK O 3eMie ¥ GMONOTHH, IPUMEHSTH METO/BI MATEMAaTHICCKOTO aHANN3A U
MOJICIIMPOBAHHS, TEOPETUUECKHX M HKCHCPUMEHTATBHBIX HCCIENOBAHUH, IPHOOpPETaTh HOBBIE
MAaTEMaTHYECKHE W eCTeCTBEHHOHAYYHEBIE 3HAHHS, HCIIOb3Ys COBPEMEHHEIE 00pasoBaTebHbIC U
UH(OPMAITUOHHBIE TEXHOJIOTHH:

OIIK-6.1. Mcnons3yeT B IpodeCCHOHANBHOM ACATENHHOCTH OCHOBHBIE 3aKOHBL (Gy3HKH,

XHMMMH, Hayk o 3eMiie 1 OHoJIoruu

40.
41.
42.
43,
44,
45.
46.

47

48.
49.
50.
51.
52.
53.
54.
55.

H3oTepMsl peanbHOro rasa.

CpaBHEHHE M30TepM PEalBHOrO rasa M H30TepM raza Bad-nep-Baanbca.
MeTtacTabUIBHBIE COCTOSHMS.

Vpasuenue Knaneitpona — Knaysuyca.

da3oBrIe Mepexoab! HepBoro poja. ®azopbic THarpaMMEL.
[ToBepXHOCTHOE HATSKECHHE.

CwmauuBanue. KpaeBoii yroim.

. Kanunnapusre spnenus. lasnenune Jlamnaca.

Busl B3auMoIeiCTBHA B IIPHPOJIE.

DneKTpHUYECKHE 3apaabl B UX CBOKCTBA.

3akon KynoHna.

DieKkTprYecKoe mole B BakyyMe. HampsKeHHOCTB JICKTPHYECKOTO IIOJIA.
[IpuHLMIIa CYIEPIO3UINH SNEKTPHIECKUX OTEH.

IMoTeHAaI 3IEKTPHIECKOTO MO,

snexTpudeckuii Tox. DJIC.

3akon OMa JUIA OJHOPOJHOrO yJacTKa LENH M MOJIHOM HeTH.

OIIK-6.2. Ilpumenser MeTOAbl MAaTeMaTHYECKOr0 aHaaM3a M MOACIMPOBaHWMS,

TEOPETHUCCKUX H IKCICPUMCHTAIBHBIX HCCIeA0BaHuHi

56
57

. DJIEKTpHYECKHE CBOMCTBA BEIIECTB.
. Onmit INananexkcu-Manaenpirama.



58. 3aBHCHMOCTbH CONPOTHUBIECHHSA MPOBOAHNKA OT TEMIIEPATYPEI.

59. DnexTpHYeCKUH TOK B ONYIPOBOTHAKAX. 3aBHCHMOCTD COMPOTHBIICHUS OT TEMIICTIPATYPBL.
60. CoOGCTBEHHBIE U IIPUMECHEIE MOTYIIPOBOTHHKH.

61. TpoBopsiue A HEMPOBOIAIIME KUAKOCTH. DJIeKTPOIHUTHI.

62. 3aKoHBI 3IEKTPOIH3A.

63. DnekTpudecKHd TOK B rasax.

64. HecaMOCTOSTENIBHBIA M CAMOCTOATENBHBIN pasps/Ibl.

65. Tumsl caMOCTOATENBHEIX Pa3psAI0B.

66. Ilixana 31eKTPOMArHUTHBIX BOJH.

67. Bummmeiii apanasol. YIETpadroIeToBOS 1 uHbpaKpacHoe U3JTyICHHE.
68. PeHTreHOBCKOE M3JIydcHHE. Y -H3TydeHHe.

69. DBONIOLHS ONTHYECKAX IPEICTABICHHH.

70. TIpencrapnenue o0 INMEKTPOMATHUTHOM IPUPOAE CBETA. MMosBienre U pasBUTHE KBAHTOBOM
ONTHKH.

71. 3aKoHEI FeOMETPHYECKON ONITHKH.

79. OCHOBHBIE TIOHATHS TEOMETPHYECKOH ONTHKH: MOKa3aTelpb IpelIOMIICHUA, CBETOBOM IIyY,
BOTHOBOH (HPOHT, BOJIHOBAs IIOBEPXHOCTb.

73. TlonHoe BHyTpeHHee oTpaxenue. HeoqnopoaHas cpeia. Mmupaxu.

74. OntHyecKue MpUOOPEL

75. AGeppauuy ONTHIECCKUX CHCTEM.

OIIK-6.3. cmoco0eH NproOpeTaTh HOBBIC MAaTeMaTHHCCKHE M €CTECTBEHHOHAYYHBIC
3HAHMs, UCIIONE3Ys COBpEMEHHbIE 00pa3oBaTe/bHbIC H HHPOPMAIMOHHBIE TEXHOJIOTHH

76. TlosBJICHHUE U pa3BUTHE KBAHTOBOM ONTHKH.

77. AGcomoTHO depHOE Teno. DOTOMETPHIECKUE BEITHIUHBI (3HepreTHUecKue): CBETOBOM
IOTOK, CHJIA CBETA, SPKOCTh, CBETHMOCTD, OCBEIICHHOCTD.

78. AGcomoTHO YepHoe Teno. PoToMeTpHIECKUE BETHIHHEL (cBETOBBIE): CBETOBOH MOTOK, CHIa
CBETA, APKOCTH, CBETUMOCTb, OCBEIICHHOCTS.

79. Jlucmepcus cBeTa. lloriomieHue 3NEKTPOMArHATHLIX BOIH pemecTBoM 3akoH byrepa-
JlamGepra.

80. Vnrepbepennus. Crocols MOMYdIEHUS KOTEPCHTHBIX ucrounukoB. VurepdepeHuusa B
ToHKHUX IeHKax. Konblia HetoToHA.

81. Judpaxmus Operens u OpayHrodepa. JudpaxnuoHHas peIIeTKa.

82. Iomapusanus cBera. 3akoH Maroca. JIBymydenpenoMIIeHHE.

83. ATOMHOE /1pO, €0 XapaKTEPUCTHKH.

84. Mogenb sepHBIX CHUIL.

85. PamoakTHBHOCTH. 3aKOH PajHOaKTHBHOTO pacllaza.

86. a-pacma.

87. P-pacman. HeiirpuHo.

88. SmepHbic peaKIMHy.

89. DieMeHTapHEIE YaCTULEL.

IlepeueHn TECTOBBIX 3alaHHH
OIIK-2 CnoocobeH IpPUMEHATh IIPHHIUIIBI CTPYKTypHO-OYHKIMOHAIBHON — OpraHH3alliH,
HCIONB30BaTh (PU3HOJIIOTHYECKHE, [ATOIOIHUCCKHE, GuoxuMudeckue, OHOGHU3NIECKHEe METOJIBI

QHATM3a JUIS OLUEHKH M KOPPEKUMH COCTOSHHS XHBBIX 06BEKTOB W MOHHTOPHHIA CPEABI HX
obuTaHus;

9



OIIK-2.1 TIpuMeHSeT NPUHUMIBI CTPYKTYPHO-QYHKUIMOHANLHOH OpraHM3aliiy JUid M3yH4eHH:
OHMONIOTHIECKAX OOBEKTOB ¥ OLIEHKH COCTOSHIA XXUBBIX CHCTEM

OIIK-2.2 VcnomnsayeT (hM3MOIOTHYECKHUE, IUTONOTHIECKHE, OHOXIMHIECKHE, Ouodm3myecKue
METO/IBI aHATH32 11 MOHHTOPHHTA M KOPPEKLIAA Cpeibl OGHTAHMs XKHUBBIX 00BEKTOB

3AJAHUS 3AKPBITOI'O THIIA

Jaganua KOMGUHAPOBAHHOIO THIIA ¢ BLIGOPOM O/IHOI0 BEPHOTO OTBETA H3 MPEIOKEHHDBIX
BAPHAHTOB

OIIK-2.1 TlpymeHseT TPHHIMIIEI CTPYKTYpHO-GYHKIIMOHANBHOM OpraHu3alu st
M3y4eHN GUONIOrMIecKIX 0GBEKTOB H OLEHKH COCTOSHMUS XUBBIX CHCTEM

3ananme 1.

Ipoyumaiime 3adanue u gvlbepume npasuibHblil omeem.

JIns Toro 9To6Bl OTPasKEHHBIH JIyd COCTaBIS C NaJalomMuM yIol 40°, yron nageHus
CBETOBOT'O JIy4a JOJKEH OBITE:

1) 20°

2) 50°

3) 40°

4) 25°

Bamuimmte mudpy, Mo KOTOpoi yKa3aH BepHBIA OTBET
Ortser: 1

4
3

3apanne 2.

Ipouumaiime 3a0anue u guibepume NPAGUNLHbLI OMGEM.

KakuM GY/IET OTHOCHTENBHBIH [T0Ka3aTelk PEIOMIICHUS ABYX CPEN, €CIIH yTol a/ICHHA
paBeH 60°, a yrom MexJLy OTPXEHHBIM H IPEJIOMIICHHBIM Ty aMK paBeH 90°?

1)1,5

2)\2

3) 3 :

4)1,2

SamumuTe NEPpPY, N0 KOTOPOH yKa3aH BEpHBIH OTBET

Otset: 3

3aganue 3.

Ipoyumatime 3a0anue u evibepume npasuNbHbL OMEen.

Kaxum GyzieT mokasarells IPENOMIICHHS BTOPOH Cpe/ibl OTHOCHTENEHO TIIEpBOH, €CIIY IpH
TIepexo/ie CBETa U3 TIEPBOi Cpeisl BO BTOPYIO YIOJI IIPENOMIICHHA paBeH 30°, a yroi
najeHus B 2 pasa Gonple?

1) 13

2)V2

NS5

43

Janumure APy, 0 KOTOPOH yKa3aH BEePHEIH OTBET

Ortser: 4

3apanus KOM6HHHp03aHHOI‘0 THHOA € Bl:lﬁOpOM HeCKOJbLKHX BEPHBIX 0TBCTOB U3
NpenJioKeHHbIX BapuUaHTOB

3aganue 4.
Ipouumaiime 3a0anue u evibepume NPasULbHblE OMEEMUL.
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Yro coGoii MPeICTaBIsLeT COCYAUCTAs TKAHE?

1) apMupoBanHHbi KOMIO3MIMOHHEIA — Marepual, [ONOBUHY obbeMa KOTOPOTO
COCTABIIAET THJIPOKCHIIATIATHUT;

2) reTeporeHHyI0 TKaHb, COCTOSNIYIO M3 3-X HANOXEHHBIX JAPYr Ha Jpyra CIIOCB:
SIHIEPMHECA, ISPMbI B TOAKOKHON KIETYATKH,

3) COBOKYIHOCTh MBIIEYHBIX KIETOK M BHEKJICTOYHOrO BELIECTBA, COCTOAMIETO M3
KOJUTarcHa ¥ 3/1acTHHA,

4) BOJIOKHA KOJLIareHa, 31acTiHa U OCHOBHOI'O BCINECTBA - KOJUIArcHa,

5) BHICOKODJIACTMYHBI MaTepHal, COCTOSMMA M3 KONIAreHa, 3MacThHA M TIAIKHX
MBILIEYHEIX BOJIOKOH.

SamamuTe DUQpPEL, 0 KOTOPHIMH YKa3aHBI BEPHBIE OTBETHI
Otger: 45

Jagaumue 5.
IIpouumaiime 3a0anue u svibepume NPAgUILHbIE OMEEMEL.
Kak M3MeHuTcs JaBleHHE HACAIHLHOTO Ta3za Ha CTEHKHM COcyla, €CIH B JIAHHOM o0npeMe

CKOpOCTb KaX0it MOJIEKYJIbl yIBOMIIACh, 4 KOHIICHTPALXs MOJICKYJI HE H3MCHIUIACh?

1) He n3menutcd.

2) VYeemuuurcs B 2 pasa.
3) VYsemmumtcsd B 4 pasa.
4) OTtBeT HEOAHO3HAYEH.
5) Ysemuuurcs.

Banumute TAQpPLL, 04 KOTOPEIMH YKa3aHbl BEPHBIC OTBETEL
Otser: 35

3aganus 3aKpBITOTO0 THIIA HA YCTAHOBJIEHHE COOTBETCTBHA

OIIK-2.2 MWcnonesyer ¢usnonorudeckue,  IIHTONIOTMYCCKUE, OHOXUMHIECKHUE,

6uodU3MIECKUE METO/BI aHAIM3a i1 MOHMTOPHHTa M KOPPEKLMH CPe/bl OOHTaHUA UBBIX
00BEKTOB

3apanue 6.
IIpoyumaiime 300anue u yCManosume coomsemcmeue.
VCTAHOBHTE COOTBETCTBHE: MEXKY 3ajaucii M BEPHBIM OTBETOM

Ganaqa OteBer
A

1. Onpenenurte SKBHBATCHTHYIO A03Y 1 12102 38
HEHTPOHHOTO U3JTy4EHHS, ECII
MOIJIOLeHHas 1032 paBHa 5 - 107 I'p,
a ko3 PUIHEHT KadecTBa s
HEWTPOHOB paBeH 7.

OnpexenuTe MOTMOWEHHYIO 03y NMPOTOHHOTO 2 |2.7-10°3s
U3TyYeHUs, €CITH SKBUBAJIICHTHAs 1032 paBHA
7.28-102 38. KoadpuimeHT KauecTsa At
HeiiTpoHoB paseH 10.

3 |35-10°38

4 [728-10Tp

5 0728107 Tp

A

3anHImIHTe B TAGNUIY BHIOPAHHBIE QP! 10| COOTBETCTBYIOIIUMH OYKBAMH.
B vj
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Orteet: A3b4

3ananue 7.
Ipoyumaiime 3a0anue u yCmaHosume cOomgemcmesue.
VCTaHOBHTE COOTBETCTBHE MEXKIY Pa3feoM HayKu ¥ BEPHBIM ONPEACICHHUEM

Onpenenenue Pasznes HayKH

A Pasjient GMOMEXaHHMKH, B KOTOPOM MccneayeTes | 1 Tuppasivka
IBIDKEHHE KPOBH T10 COCYIHCTON CHCTEME.

b Pazpen MeXaHHKHU, B KOTOPOM H3y4acTCs 2 TuipoaspoMeXaHUKa
JIBIDKEHUE BA3KOHN XKHUAKOCTH.

B KOMILIEKC Pa3feNioB NpuUKiagHoH dusnky, | 3 ToMoauHaMyKa
pacCMaTpHBAIOIMA  3aKOHBI  (YM3HKY,
(usmuecKHe INpPOIECCH H SBICHHA, HX
XapaKTEPUCTUKH, (H3AIECKHE MOJENU H
ypaBHEHHUS B TIPUMEHEHIH K
MeIUIEHCKIM 3a7a4aM.

4 T'emoanHaMMka

r 5 MenauuuHckas Gusnka

3anumuTte B TaOIMIy BEIOpaHHbIC HE( P OK COOTBETCTBYIOMUMH OyKBaMH.
A b B

Otset: A4B2B5

3ananne 8.
IIpouumaiime 3a0anue u YyCMAHOEUME COOMBEMCMEUE.
V cTAHOBUTE COOTBETCTBHE MEXY ONPEACICHUEM ¥ HAMMECHOBAHUCM BEJIMTHHEI

Onpenenenue HaumenoBanue BeJIHIHHBI

A Orsomenue abcomoTHol fedopmali K 1 | A6comrotHas aedopmanus
NepBOHAYAIBHOM! ANIMHE

b CBOMCTBO MaKpOCKOITHICCKAX TEI 2 | OTHOcHTeNnbHAs YIPYrocTh

CONPOTHBIATECA H3MEHEHHIO MX 005EMa
uia GOPMEI ITOJL BO3ACHCTBAEM
MeXaHHYECKHUX HanpsKCHUHA.

B 3TO TOJHOE YAMMHEHHE CTEPXKHS, TO €CThb | 3 | Yrpyrocts
nepeMelieHUE cBoGoIHOTO KOHIA
CTepXHS  OTHOCHUTEILHO  IIONIOXEHHS
3TOr0  KOHI[a B  HEHArpyXeHHOM
COCTOSIHMH CTEPXKHA.

r JT0 KOMUUYECTBEHHAS XapaKTEPHCTHKA 4 | Medopmarus
medopMarun, KoTopas yKkasbIBacT, Ha
KaKyIO 4acTh yBEIMYUIIach
nepBOHaYaNnbHas JIMHA TeNa




‘ | 5 | OtHocuTenbHas gegopmManusa

SamummTe B TabnuIy BIOpaHHBIE MHQPH! TOX COOTBETCTBYIOMHMY OYKBaMH.

A b B r

O1set: ASB3B1I2

3aganue 9.

IHpoyumaiime 3a0anue u ycmanosume coomeemcmesue.
YcTaHOBUTE COOTBETCTBHE MEXKAY 3aa4ei M OTBETOM

3anauya OTrBer
A Kak HU3MEHUTCH HanpspKEHHOCTS | 1 Veenuunrcd B 2 pasa.
3JIEKTPUYECKOTO ToJIs, CO3JaHHOTO
TOYEYHBIM 3aps/IOM, IIpH yMCHBIICHHUH
paccTosHuS 0 Hero B 2 pasa?
b Bo cKoJNBKO pa3 yBEIHIMTCS CPEAHAAL 2 VBenuuutcs B 4 paza.
KWHETH4ecKas 3JHEPTHs MOJIEKYTIbI
HIeaTFHOTO I'a3a IPH YBEIHYCHUN
TeMnepaTypsl B 4 pasza
B Bo ckonbko pa3 yBenuuuTcs TeMneparypa | 3 YmeHpumTcs B 2 pasa.
HOCATHHOTO Ta3a MpH  YBEIHYCHHH
KOHIIEHTpanuu B 4 pasa
4 VMeHpImuTCSA B 16 pas.
5 He usMmeHutcs

3anunmte B TabIHIly BIOpaHHbIe MU(PHI IO COOTBETCTBYIOMUMH OYKBaMH.

A b B

Otser: A3B2B5

3amauue 10.

IIpouumatime 3a0anue u ycmanosume coomeemcmeue.
Y CTaHOBHTE COOTBETCTBHE MEXY ONpEACIEHUEM U IOHATHEM

Onpenenenne IlonsaTHe

A CnocoGHOCTE COXPAHATH (TIOYTH MOJHOCTBIO 1 InacTuaHOCTE
WK 9aCTHYHO) U3MEHEHHE pa3MeEpOB 11ocie
CHATHS BHEITHUX BO3JEHCTBHIA;

b niepeMeniaTbes ¢ HEKOTOPOH CKOPOCTBIO B 2 IMpounocTs
[POCTPAHCTBE OTHOCHTENBHO APYTUX C/IOEB
3Toi OHONMOTHUYECKOM TKaH!

B 3 BsaskocTs

r XKectrocTh

5 TekyuecTts

3anumuTe B Ta0IMIY BIOpaHHbIe TH(PEI O COOTBETCTBYIOMMMH OYKBaMH.

A b

Orteet: A1B5
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3apanus 3aKPpbITOro THIIA HA YCTAHOBJICHHC mocjaeaoBaTeJIbHOCTH

3ananme 11.

IIpoyumaiime 3a0anue u ycmanosume nocneoosameslbHoCHb.

VCTaHOBHTE NPABWIBLHYIO ITOCIEA0BATENLHOCTE: YHEPTeTHISCKIE XapaKTePHCTUKH
1 PaGota

2. MOIITHOCTB

3. BpeMs

4 IPSIMO TIPOIIOPIHOHAIBHO
5

. 06GpaTHO MPONOPIUOHAIEHO
Orteer: 2,4,1,5,3

3aganne 12.

Ipoyumaiime 3a0anue u yCMaHOEUMe NOCAe008AMENbHOCb.
V¢TaHOBHTE IPABHIIBHYIO IIOCIEIOBATENLHOCTD: KOJHIESCTBO TEMIOTE
Macca BeIecTBa

yIaenbHas TEIIOEMKOCTh

KOJIMYECTBO TEILIOTHI

HavaIhbHAas TeMIepaTypa

MHHYC

KOHEYHas TeMIieparypa

. YMHOXXHTD

Otser: 1,7,2,7,4,5,6

NowneE Wb

3ananme 13,
Hpoyumaiime 3a0anue u yCManogume HOCIEO06AMENbHOCb.
VcTaHOBUTE IPABHIILHYIO IIOCIE0BATENBHOCTD: THAPABINIECKOE CONPOTUBICHHC TpyOHRI

— 3TO...

1. yeTBepTad CTENECHb paauyca
2. IIHHA

3. IPAMO MPONOPIHOHANIBEHO
4. 00GpaTHO IPONOPIMOHATIEHO
Orsert:3,2,4,1

3aganue 14.

Ipouumaiime 3a0anue u ycManosume nocie008amMenbHOCHIb.

Y cTaHOBHTE MPABIIIBHYIO I0CIEA0BATENLHOCTS: Yucno Pefinonbca
XapaKTepHbIi THHEHHBI pa3mMep TpyOb!

IUIOTHOCTB XKUAKOCTH

KOS PUIHEHT THHAMHYIECKON BA3KOCTH

CKOpPOCTB IIOTOKA

IpsAMO IIPONOPIMOHAIBHO

06OpaTHO MPONOPIHOHAIBHO

. YMHOXHTD

Ortser: 5,2,7,4,7,1,6,3

NSO R W

3ananme 15,

Ipouumaiime 3a0anue U yCMAHOSUME NOCEO08AMENLHOCHb.

VeTaHOBHTE IPaBIIBHYIO HOCIE0BATENLHOCTD: HaKauka ra3oBoro jlasepa — 310 ...

1. 97EKTPOHBI COYIAPAIOTCS C ATOMAaMH rasa M HEPEBOAAT HX B BO30YX/I€EHHOE

COCTOSTHHUE
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2. oaercs HaIpsHKeHHE Ha SNEKTPOJEI B TpyOKe
3. OIITHYECKHH PE30HATOP CO3/AeT NPEUMYIECTBCHHOE HANPABICHUE N3y 1CHHA

4. YacTh TOTOKA (DOTOHOB OTpaxaercs oOpaTHO B TPYOKy I MONAEPKAHUA
BEIHYKIEHHOTO H3JTyYeHUs

Otser: 2,1,4,3
3AJAHUS OTKPI)I"I‘OFO THUIIA

3ananue 16.

pouumaiime 3adanue u daiime 060CHOBAHHbLI OMEEM
VCKOPEHHE XaPAKTEPH3YET OBICTPOTY +evvvvvrrunieeensens
OTBeT: N3MEHEHUS CKOPOCTH. :

3ananme 17.

Hpouumaiime 3a0anue u Oatime 060CHO8AHHbIT OMEEM.
[Tepro KOMEOaHHS, 3TO BPEMS ...ovvvnrnnrnnnnns

OTBET: OHOTO IIOJHOTO KONeOaHus.

3ananne 18.

Ipouumaiime 3a0anue u Oaiime o0bocHOBaHHbLIL OMEem.
AMILTHTY A2 KOJieOaHusl, 3T0 MAKCHMAIBHOE .........
OTBeT: OTKIOHEHHE TeMa OT MOJI0)KEHH PABHOBECHA.

3amanue 19.
IIpouumaiime 3a0anue u oaume 060CHOBAHHDLIE OMEem.

PacnipocTpaHeHUe KONeGaHrH IEPEMEHHOTO SIEKTPOMArHUTHOTO [OA B IPOCTPAHCTEE,
HA3BIBAETCS «euvvvnrnnnensans

OTseT: 3I€KTPOMArHUTHBIMH BOJIHAMMU.

3aganne 20.

IIpouumaiime mexcm u Oaiime pazeeprymblii 060CHO8AHHbLY omeem
TIpo3payHOE TENO, OTPAHHUEHHOE IBYMS CHEPHICCKHMH ...
OTBeT: MOBEPXHOCTAMH HA3hIBACTCS JTUH3OMH.

OIIK-6 Crocoben HCIONB30BaTh B MPOGECCHOHATBHOA AEATEIBPHOCTH OCHOBHBIC 3aKOHBI
(u3nKM, XuMEH, HayK o 3emiie ¥ GHONOTHH, IPAMCHATD METOMKI MaTEMaTHYeCKOro aHain3a 1
MOJIC/IMPOBAHKS, TEOPETHYECKHX U IKCTICPUMEHTAIBHBIX HCCNeIOBAHMM, pHOOpeTaTh HOBBIC
MaTeMaTH9ecKie U eCTECTBEHHOHAYYHBIC 3HAHHUSA, UCTIONB3Ys COBPCMEHHEIC o0pa3oBaTeNpHEIEC H
uHPOPMAITHOHHbIE TEXHOIOTHH;

OIIK-6.1 Vicnone3yeT B npodecCHOHANBHOM NesTeTPHOCTA OCHOBHEBIC 3aKOHEL (U3HKY, XHMHH,
Hayk o 3emiie ¥ GHONIOTHH

OTTK-6.2 TIpuMeHseT METOIB! MATEMAaTHIeCKOr0 aHank3a i MOJCTHpOBAHIA, TEOPETHYECKHUX U
SKCIIEPHMEHTABHEIX HCCIIEN0BaHuI

OIIK-6.3 CriocoGeH NpHOGpETaTh HOBHIE MATEMATHYeCKME M €CTECTBEHHOHAYHHbIC 3HAHHMA,
HCIONB3Ys COBPEMEHHBIE 00pPa30BaTENLHBIC H HHPOPMAIIMOHHEIE TEXHOJIOTHH

3AJJAHUA 3AKPBITOI'O TUITA

3aganug KOMGHHHpOBﬂHHOFO THIIA € BblﬁOpOM O/IHOT'O BEPHOI'0 OTBETA U3 NpeI0KEeHHBIX
BapHaHTOB
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OIIK-6.1 Mcnons3ayet B podiecCHOHATBHON NEATENBHOCTH OCHOBHBIC 3aKOHBI bu3UKH,
XVMUH, HayK o 3emie 1 6uonoruu

3agannme 21.

Ipouumaiime 3adanue u ebibepume NPASUILHLLI OMEEM.

Kakoe MexaHWUeCKOE€ HANPMKCHHE B CTEHKAaX COCyZa BO3HMKACT MpH CPCAHEM
aprepuansHom nasieHnn 11 kIla, ecnu OTHOIIEHHE pajuyca MPOCBETa K TOINMKMHE
CTEHKHM COCyJa paBHO 67

1) 1,83 xlla;

2) 66 klla;

3) 0,54 xIla;

4) 17 xlla;

5) 5«ila.

3amumuTe THGPY, MOX KOTOPOii yKa3aH BEPHBIA OTBET

Otsert: 2

3aganme 22,

Hpouumaiime 3a0anue u 6vibepume NPAGUILHbLI OMEEM.

KakoBa jomycTHMas MaKCHMajbHas CHJIA, BEI3BIBAOIIAd nedopMaIHio  CKATHA
GepeHHoil KOCTH IITaHrHeTa Macco# 80 Kr, MpH NOJXHATHM MM LITAHTH, CCIIH AUAMETD
OenpenHoi koctH 30 MM, a JIOIyCTHMOE HAIIPAIKEHHE PABHO 15-10"Ta u g = 10 m/c*?

1) 105,175 xH;

2) 800,125 xH;

3) 30,134 xH;

4) 80,723 xH;

5) 92,325 xH.

3anumure UQpy, IOA KOTOPOH yKasaH BEPHBIA OTBET
OrtseT: 1

3ananmue 23.

Ipouumaiime 3adanue u 8vibepume NPAgUNLHLLY OMEEm.

OmnpeenuTh KOIHYECTBO TEIUIOTHL, IIEPEaHHOE CHCTEME [IPH TeMIIepaType 27 rpamycoB
I{e/bCHs, €CIH IPUBEAESHHAS TEIUIOTa OKa3ayach paBHOH g, =30 /K.

1) 810 Ix

2) 9000 Ix

3) 1,1 Ox

4) 9 JIx

3anumuTe MUQpY, M0 KOTOPOH yKa3aH BEPHEIH OTBET
Ortser: 2

3ananus KOMﬁﬂHI/IPOBaHl{OI‘O THIIA € BbIﬁOpOM HEeCKOJbLKHX BEPHBIX 0TBETOB U3
HpeLI0’KeHHbIX BApHMAHTOB '

Jamanue 24.

IIpoyumaiime 3a0anue u 6b16epume NPAGUNLHbLE OMEENTDL.

TToueMy KpOBb ABJSETCS HEHBIOTOHOBCKO# XHKOCTBIO?
1)  Dro 06ycOBIeHO HAMHIMEM B Hell YOPMEHHEIX 3JIEMEHTOB.
2)  U3-3a cnoXHOro cocrasa.
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3) D10 o0OyCIOBIEHO TeM, 4TO Ui KpOBH 4HCIO PelHONBACA TPHHAMACT

KPHTHYECKOC 3Ha4YCHHUC.

4)  Dto obycioBneHo GonpmuM K03hPUUHEEHTOM BA3KOCTH KPOBH.
5)  DTo 06ycioBIeHO MalleHbKEM KO3 GUIMEHTOM BA3KOCTH KPOBH.

3anumute UQPLL, T0A KOTOPHIMHA YKa3aHbI BEPHBIC OTBETH
Orset: 12

3ananmue 235.

IIpouumaiime 3a0anue u vibepume nNPAgULLHbIE OMBEMbL.

Uro sBisieTcs IPHYMHOMN BMKEHUS KPOBH 110 COCYAUCTOMY pyciy?
1) Pabota cepaua.
2) BcacriBatoniee AEHCTBHE CTPYH.
3) PasHOCTEH JJaBJICHHI BHYTPH H BHE COCyJa.
4) Pa3HOCTb JaBjeHMH B Hayajle H B KOHIIE COCYICTOTO pycna.
5) BcacriBaromee AefCTBHE CTPYH H paboTa cepua.

Sanumute HUQPEL, 10X KOTOPHIMH yKa3aHbl BEPHBIE OTBETHI

Orteer: 14

3aganusa 3aKPpbITOr0 THIA HA YCTAHOBJICHHUE COOTBETCTBUA

OIIK-6.2 TlpuMeHsSeT METOABI MAaTEMAarMyeckoro aHamm3a HW MOJCIHPOBaHMA,

TCOPECTHYECKUX H HKCNCPUMEHTAIBHBIX I/ICCJIC,T_IOBaHIfIﬁ

3apanmue 26.
IIpouumatime 300anue u ycmanogume coomeemcmeue.
VY CTaHOBHTE COOTBETCTBHE: MEX/Y OLPEIENICHAEM U BEMYHHOM

Onpenenenne Besuvunna
A Bo3HMKaeT B TOM ciTyuae, ecyu BHemHue cisl | 1 | Hedopmauus texyyecT
HAMPAaBJIeHBI 110 OAHOM MPAMOM B pa3HbIe
CTOPOHBI BAOJIb TNpeaMeETa,
b Hayxa o MexaHHM4eCKOM JBWKEHUH 2 | Yopyrocte
MaTepHalbHBIX TEI H MMPOHCXOAAI KX [TPU
3TOM B3aHMOIlefICTBHﬂX MEXK Y HUMHA
3 | Mexanuka
JlunamMuka
5 | Hedbopmanus pacTaxeHUs
3amumuTe B TaGNUIYy BEIGpaHHBIE MUGPHI 0] COOTBETCTBYIOMIMMA OYKBaMH.
A b
Oteet: ASB3
3apanue 27.
IIpouumatime 3a0anue u yCmanosume coomsemcmeue.
VCTaHOBHTE COOTBETCTBHE: MEXKIY 3a4adeil H BEPHBIM OTBCTOM
3agaya Oteer
A Kak u3MeHHTCS CpefHss KHHeTHIeCKas 1 Veenmuuutes B 2 pasa.
SHEPrHs HICabHOrO ra3a npu
yBeIHYCHHH a0COIIOTHOM TeMnepaTypel B
2 pasza?
b Kax W3MEHUTCS CHJIa TPEHUS CKONbXEHAS | 2 Veenuuurces B 4 pasa.
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IpH JBIXXEHUHN Opycka 1mo
TOPH30HTATBHOM IIOCKOCTH, €CIIH CHITY
HOPMAIBHOI'O IaBIEHUS YBEIHUYHTE B 2
pasza?

B 3 VMeHbpIMTCA B 2 paza.
4 VMeHbmuTCA B 4 pasa.
5 He uzmenuTcs
3anumute B Tabauiy BHIOpaHHBIE ITAGPEIL 0] COOTBETCTBYIOIIMMH OyKBaMH.
A b
Oteet: A1b1
3apanue 28.
Ilpouumatime 3a0anue u ycmanoeume coomeemcmesue.
YCTaHOBHTE COOTBETCTBHE MEXKAY ITApaMETPOM U EAUHHUIEH H3MEPEHUS
IIapamerp Enunnna n3MepeHust
A | cxopocth 1 | M/c?
b BpeMA 2 |c
B YCKOpEHHE 3 M
r 00BEM 4 |m/c
5 |kr
SanunmTe B TaONMHIly BEIOpaHHEBIE IUGPHI TOA COOTBETCTBYIOMIAMH OYKBaMH.
A b B r
Oteet: A4B2B113
3aganue 29.
IIpouumaiime 3a0anue u ycmanogume coomeemcmeue. ‘
YcTaHOBHTE COOTBETCTBHE MEXKTY TapaMeTPOM M €IHHUIICH H3MEpPEHHs
IHapametp Enunnna uzmMepeHusn
A IUJIOTHOCTh | Ila
b JIaBJICHUE 2 I'g
B HHIYKTABHOCTH 3 xr /v
r HAMITYJIBC 4 I'u
Ji| JacToTa 5 KT M/c
Sanumute B TaONMMITy BHIOpaHHBIE MHUGPHI IOX COOTBETCTBYIOIIUMH OyKBaMH.
A b B r pi|

Otset: A3B1B4I'5]/12

3anauue 30.

Ipouumaiime 3a0anue u ycmanogume coomeemcemsue.
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VYceranoBUuTeE COOTBETCTBHE MEXKIY TapaMe

POM 1 COWHHULEH H3IMEPEHUT

I[IapameTp EnuHuna usMepeHus ]
A pabota 1 Jox
b HaMpsDKCHUE 2 o
B 3J1.EMKOCTD 3 Om
r SHEprus 4 B
@ COIPOTHBIICHHE 5 I'om

3anumwre B TAOMHIly BRIOpaHHBIE IM(PEI IO COOTBETCTBYIOMIMMHU OyKBaMH.

>

b

B

r

A

Ortser: A164B2I'1 /13

3aganust 3aKPLITOro THUIIA HA YCTAHOBJACHUC NMOCAEROBATEILHOCTH

OIIK-6.3 CrocoGeH NpHOGpETaTh HOBHIC MAaTeMaTHYeCKHE M €CTECTBEHHOHAYUHBIC 3HAHHA,
HCTONB3ys COBPEMEHHEIE 0Gpa3oBaTEbHbIEC ¥ HHOPMAIMOHHEIC TEXHOIOTHH

3apanme 31.

IIpoyumaiime 3a0anue u yCmanogume nocned0eamenbHOCHb.
PacrionoxuTe MIKAIEL B IOPSIKE YBEIUYCHHIS BOSMOXKHBIX neficTBHi HaJa HAMHA

1. oTHOMIEHMH
2. IOpAAKOB
3. UHTEpBAJIOB
4. uMeH
Orset: 4231

Zaganne 32.

IIpouumatime 3a0anue U ycmanosume nOCNe006amMeNbHOCMb.

Pacmosoxxute oTansl NPOBEACHHA HSMCPCHHH B KOPPECKTHOM ITOPAOKE

1. 0GpaboTKa pe3yNbTaToB

2. 3aKIIIOYEHNEe
3. HOCTAHOBKA 3aa4l

4, npoBeICHUE H3MEPEHUS
5. INaHKpOBaHUE SKCIIEPHUMEHTA

Otger: 35412

3amanne 33.

Ipouumaiime 3a0anue u yCmanoeume nocnedo8amenbHoCmb.
Pacmonoxmre 3rans GOPMUPOBAHIA METPOJIOTHH B XPOHOTIOTAYECKOM TIOPATIKS
1. co3ganve manatsl MEp H BECOB

2. coznaHue aOCOMOTHBIX CHCTEM €IUHUI

3. MaccoBasg aBTOMAaTH3aIlHs U CTaH apTU3alna

4. co3maHue eIMHON CUCTEMBI H3MEpECHHH

Otget: 2413

Zananue 34.

IIpouumaiime 3a0anue u ycmanosume nocne0o6amenibHOCHb.

PacnionoxuTe B KOPPCKTHOM HOPAIKS 3TaIbl NPOBCACHUS HSMCPCHPIPI

1. OnpeneneHne LEHBI AENCHUSA
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2. TIpoBe/ieHNE EAMHITIHBIX CXOMMBIX M3MEPCHUH
3. IIpenBapHTeNbHbIA aHANH3 B BEIOOp Iprbopa

4. O6paboTKa pe3ynbTaToB

Otsert: 3124

3ananue 35.

Ipouumaiime 3adanue u ycmanogume HOC1e006GAMENLHOCHTD.
PAacIIONOXKHUTE NPUGOPH IO MEPE YBEIUICHHS TOTHOCTH N3MCPEHHH
1. JlazepHEI JaLHOMED

2. MuxpoMeTp MeXaHHIeCKHi

3. Junetika

4. INITaHTeHITUPKY b

Ortser: 3421

3AJJAHUS OTKPBITOI'O THIIA

3amanue 36.
IIpouumaiime 3a0anue u oaume 060CHOBAHHBIU OMEem
HejiTpansHas cucTeMa, COCTOMas U3 A1pa, BOKPYT KOTOPOro BpallaioTes 3NMEKTPOHBI

(OTBeT: HA3LIBACTCS ATOMOM.

3ananne 37.

IIpoyumatime 3a0anue u Oatme 060CHOBAHHBLI OMBEM.

BenuuvHa, PaBHAS  OTHOIIEHHIO..........covevernsnnsnsresessnicanen IpOBOAHMKA K
IPOMEXXYTKY BPEMEHH Ha3hIBAETCS CHIIOH TOKA.

OTEBeT: 1MEKTPHIECKOTO 3apsAla, NPOTEKAIOLIEro Y€Pe3 MONEPEHHOE CEUCHNC

3ananue 38.

Ipouumaiime 3a0anue u Oaime 060CHOBAHHBLI Omeem.

dusmaecKas BeIHYMHA, SBISIOMAACS MepOil BO3AEHCTBHS Ha TEJO CO CTOPOHBI APYTHX
Tell, B PE3YJIETATE KOTOPOTO TEJO .evvvvrvrivnranes Ha3bIBaeTCA CHIION.

OTBeT: mpuoOpeTacT yCKOPCHUE

3aganue 39.

Ipoyumatime 3a0anue u Oatime 060CHOBAHHBIU OMBEM.

Illapux Manoro pasMepa, MOABEIICHHBIH HAa JJIMHHOM, HEBECOMOH,
HA3BIBACTCS MATEMATHICCKMM MasTHHKOM.

OtBeT: HEPaCTAKUMOM HUTH

3apauue 40.
Ipouumaiime mexcm u oaiime paseepHymylii 000CHOBAHHbIU OMEem
TMonepeyHBIMH, HA3BIBAIOTCS BOJHEL, B KOTOPBIX KoyeOaHus MPOHCXOMAT ......... .

OrtBeT: NEePICHIUKYIAPHO K HaIpaBICHHIO UX pacipoCTPaHCHHA
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[IK-1 CrnocobeH SKCIUIyaTHpPOBaTh COBPEMEHHYIO ammapaTtypy M ofopyaoBaHWe uis
BBIIIONHEHHUS HAYYHO-HCCIEI0BATENECKHX HOJIEBBIX U Ta00paTOPHBIX GHONOTHIECKHX paboT
[IK-1.1 TIpuMeHseT B CBOEil JeATENBHOCTH aHAIMTH4YeCKoe J1abopaTopHOoe 00OpyHOBaHHC,
Cpe/ICTBA BEIYUCIUTENbHON TEXHUKH, KOMMYHUKAIHH U CBSI3H

[IK-1.2 TporoauT nabopaTopHble HCCIENOBAHMUS, 3aMEPhl, aHATH3BI OTOOPAHHBIX MPUPOIHBIX
o0pasioB; paGoTaTh HAa aHAIUTHYECKOM JabOpaTOpPHOM OOOpPY/IOBAHHM; HCIONB30BATh
ABTOMATH3NPOBAHHEIE CHCTEMBI KOHTPOIIA 3KOJIOTHYECKOrO COCTOSHUSA TEPPHTOPHIA

3AJIAHUSA 3AKPBITOI'O THUITA

33}131-“151 KOMﬁI/lHHPOBaHHOFO THIIA € BI:IGOpOM OJHOr0 BEPHOI'0 OTBETA K3 NPEATOKCHHBIX
BapHuaHTOB

[IK-1.1 Tlpumenser B CBOell HeSTENHHOCTH  aHAIMTHYECKoe JaboparopHoe
00opynoBaHKe; CPEACTBA BEIMUCTHTENBHOH TEXHUKH, KOMMYHHMKAIIHH K CBA3H

3aganue 41.

IIpoyumaiime 3a0anue u gvibepume NPAsUNbLHLLL OMEem.

HaiiTn MHEHMMAILHYIO JUTHHY BOJIHEI B CTIEKTPE TOPMO3HOI'O PEHTI€HOBCKOrO M3JIy4eHH,
ecIli HalpsDKEHHE B peHTreHOBCKoi TpyOke U= 2kB?

1) 2.46 am

2) 0.615 M

3)3.25uMm

4)0.018 am

5)9.72 am

SamumuTe UMPY, 0/ KOTOPOH yKa3aH BEPHBIA OTBET

Ortger: 2

3aganue 42.

IIpowumaiime 3a0aHue u evlbepume NPasulbHblil OMem.

VsMeHHUTCA SN TIOTOK PEHTTEHOBCKOTO M3JIyYeHH s, €CIIH, He MEHss HanpshkeHus, B 10 pas
YBEJIHYHUTH CHILy TOKa B PEHTTeHOBCKOH TpyOKe?

1) Veenuunres B 100 pa3

2) Yeenuuntes B 10 pa3

3) Ymensmmtes B 100 pas

4) Ymensmutes B 10 pas

3anummre MUY, 0] KOTOPOH yKa3aH BEPHBIN OTBET

Ortser: 3

3ananne 43.

IIpoyumatime 3adanue u geibepume NPAGUNLHBLU OMEEM.

B 100 r Tkamu morjiomaercs 15-1011 Gera wactun ¢ suepruet 1,5-10-15 Jhx xaxnas.
OmpezeuTe MOTIOMEHHYO 03y M3JTy4EHH.

1) 22,5 - 10-3 Jx/kr

2) 19,6 - 10-3 JIx/kr

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

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

5) 45 - 10-3 JIx/kr

Samummure HUdpy, M0 KOTOpoit yKa3aH BEPHBIA OTBET
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Otger: 1

3apaHus KOMOMHHUPOBAHHOIO THNA ¢ BLIOOPOM HECKOJILKHIX BEPHBIX 0TBETOB U3
NpeAI0KeHHBIX BADHAHTOB

3ananue 44.

IIpouumaiime 3a0anue, gvibepume NPasuibHvie OMBEEMbL.

UeM MOZEIHPYIOTCA BA3KOYIPYTHE CBOACTBA GHONOTMYECKHX TKAHEH?

1) CrcreMaMu, COCTOSIIAMH U3 Pa3lMIHBIX KOMOMHAIMA NPYXKHUHBI (YIPYTHid 3JIEMEHT)
U TOPIIHS (BA3KUH JIEMEHT);

2) CHCTeMaMH, COCTOAIMME H3 IIOCIENOBATEIbHO COEJMHEHHBIX TPYKHHE! (YIPYTHH
SNIEMEHT) M TMOPIIHS (BA3KUH 3/IEMEHT);

3) CucTeMaMH, COCTOSIMME W3 NApajielbHO COEJWHEHHBIX IPYXHHBI (YIpyrui
3IE€MEHT) M MOPHIHA (BA3KHH 31IEMEHT);

4) CupcreMaMH, COCTOSIIMME K3 KOMOWHAIMOHHEIX COYETaHUH IIPYXHH (ympyrux
3JIEMEHTOB);

5) CmcremMamy, COCTOSIMMH M3 MOCIENOBATENBHO COEAUHCHHEIX MNPYXHHBI H
HapajuIelIbHO COSANHEHHBIX MEXIY CO00# NPy KHHBI ¥ TOPIIHS. '

6) Mogensamu 3unepa, Makcemna, Kenppuna-®oiirra

3anumute UQPHI, MO KOTOPHIMHA YKa3aHbl BEPHBIE OTBETHI
OrtgerT: 16

3aganue 45.

IIpoyumatime 3a0anue, evibepume NPAsUbHbIE OMEEMbL.

Yto npencraBnseT coboit KocTh?

1) BrICOKOONACTHYHBIM MarepHal, COCTOSIIAM M3 KOJUIareHa, 3JacTHHA H TITAIKHX
MBIIIEYHBIX BOJIOKOH.

2) Iereporennyio TKaHb, COCTOAIIYI0 M3 3-X HANOXCHHBIX Jpyr Ha JApyra ClOeB:
SMUAEPMHCA, JEPMBI U TTOJKOKHON KIETYaTKH.

3) COBOKYNHOCTH MBINCYHBIX KIETOK M BHEKJICTOYHOTO BEMIECTBA, COCTOSAINETO M3
KOJUIareHa | 3IaCTHHA.

4) ApMHpOBAaHHEI KOMIIO3WIFOHHBIA MaTepHajl, NONOBUHY 00BeMa KOTOPOro
COCTaBJISET TMAPOKCHIIAIATHT.

5) BonokHa KoJUIareHa, 31aCTHHA ¥ OCHOBHOTO BEINECTBA - MAaTPHIIBL.

6) IlpencraBmser cobod  Marepual,  INPEHMYINECTBEHHO cocTosmuil M3
THAPOKCHIANAaTHTA.

SanumuTe MEQPEI, 0K KOTOPEIMU YKa3aHbl BEPHBIC OTBETHI
OteeT: 46

3a;(amm 3aKPBITOr0 THIIA HA YCTAHOBJICHHE COOTBETCTBHUSA

[IK-1.2 TIpoBoaut mabopaTOpHBIE HCCICAOBAHHS, 3aMEpPhl, AHAIM3BI OTOOpaHHBIX
IPHPORHEIX 06pasioB; pafoTaTh Ha AHAIMTHYECKOM JIAOOpaTOpHOM o0opynoBaHHUH;
HCIIONB30BaTh  ABTOMATHU3HPOBAHHBIE CHCTEMBI KOHTPOJISL  3KOJIOTHYECKOTO  COCTOSHHSA
TEPPUTOPHIA.

3ananne 46.
IIpoyumaiime 3a0anue u yCmanogume COOMEENCMBUE.
VCTaHOBHUTE COOTBETCTBHE: MEXY 3a/ia4eil ¥ BEpHBIM OTBETOM

3agaua OtBer

A OnpenenuTs KOJMIECCTBO TEILIOTHI, 1 | 810 JIx
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nepeaHHoe CUCTEME IIpH TeMreparype 27
rpanycoB Lienpcus, ecny NIpUBEICHHAS
temroTa okazaitacs pasHoit 30 JLx/K
b 2. B cucremy 65110 mepemano 90 Jix |2 | 9000 [hx
TerutoTsl. OnpenenuTs H3MEHEHHE
BHYTpEHHE SHEPIHH CHCTEMBI, €CIIH
cHCTeMa IIPA 3TOM BBINOJIHUIA paboTy
A=80 JTx.
3 9 ik
4 |10 Bx
5 [170 ox
3anummTe B TAGNMIYY BHIGPAHHbIE HUGPHI 10 COOTBETCTBYIOMIMME OyKBAMH.
A b
Otset: A2b4
3ananue 47.
IIpouumaiime 3a0anue u yCmanosume COOMeEMCMmeue.
VCcTaHOBHUTE COOTBETCTBHE: MEXY 3a/la4yeli M BEPHBIM peIIeHHEM
3apgaua Pemenne
A V3MeHHTCS JM IOTOK PEHTTeHOBCKOro | 1 Veenuuures B 10 pa3
U3IIy4eHUs, €CIIH, He MEHAd HanpsHKeHHd,
B 10 pa3 yBemuuuTh CHIYy TOKa B
PEHTTEeHOBCKOMH TpyOKe?
b H3MeHuTCS 1M ITOTOK PEHTTEHOBCKOIO 2 VMeHbIIATCS B 2 pasa
H3IyYSHUS, €CIIH, HE MCHsIS CHJIBI TOKa, B
JIBa pa3a yBEJIMUYHTh HANPSHKECHUE B
PEHTIeHOBCKO#H TpyOKe?
B V3MeHHTCS &M TOTOK PEHTTEHOBCKOTO | 3 VMeHBIIHTCA B 4 pasa
H3Iy4eHHs, eCiM, He MCHAA HANpPDKSHMS,
B 4 pa3 YyBEeIMYMTH CHIYy TOKa B
PEHTTeHOBCKOM TpyOKe?
4 Veenuuntcs B 4 pasa
5 Vmenswmures B 10 pa3
3amumute B TaGIMIY BHIOpPaHHBIE HU(PHI 07 COOTBETCTBYIOIMME OyKBaMH.
A b B

Oteer: A1b4B4

Zapanue 48.




Ipoyumaiime 3a0anue u ycmanogume coomeemcmeue.
Y CTaHOBHTE COOTBETCTBHE MEXKAY 3aKOHOM M €T0 OLPENEICHUEM

3akoH

Omnpenenenne

A

3akon Byrepa-Jlambepta-bapa

1

[Tpu ganHOM ANMHE BOJHBI ONTHYECKAS
IUIOTHOCTh CMECH KOMIIOHEHTOB, HE
B3AMMOJCHCTBYIONIMX MEXAY CO0OiH,
paBHA CyMME ONTHYECKHMX IIOTHOCTEH
OT[IENBHEIX KOMIIOHEHTOB IPH TOH Xe
JUTAHE BOJIHBI

3aK0H AU TUBHOCTH

Cuna ToOKa TONHOM NEeNmu NpsaMo
nponopuuonanbHa OJIC ucToYHMKA H
o0paTHO IPONOPLHOHANLHA IIOTHOMY
CONIPOTHBJICHHIO LIENTH

3akon @apanes

OnHOpOAHBIE CIOH OJHOTO M TOTO XK€
BEIIECTBA  OJIMHAKOBOH  TOJIUMHEI
IOTJIOIAIOT OJHY H Ty € . JOJIO
nasialoieit Ha HUX CBETOBOM JHEPIHH
(mpr  NOCTOAHHOM  KOHIICHTpAIUH
PacTBOPEHHOTO BEIICCTBA)

3axon lItepHa-BonsMepa

OTHOomieHHE  KBaHTOBHIX  BBIXOJIOB
¢ayopeclicHIMM OT KOHLIEHTpaluH
TYIIUTENs UMEET JIMHEHHBIA Y4YacTOK
IpH JUHAMHYECKOM B3aMMOJCHCTBHH
MOJIEKY I

IMapuuanbHOe apjieHHE HACHIEHHOTO
napa KOMIOHEHTa pacTBOpa NPAMO
[IPOMOPIHOHANLHO €ro MOJBHOH HoJe
B pacTBOpe, npuuéM Koddpumuent
[IPOIIOPIMOHANBHOCTH paBeH
JABICHAIO HACHIIICHHOTO IIapa Haj
YUCTHIM KOMIIOHEHTOM

3anumuTe B TAGIMIY BEIOpaHHBIE H(PEI TOX COOTBETCTBYIOIMMH OyKBaMH.

b B

r

Otset: A3B1B2I'4

3anaune 49.

IIpouumaiime 3a0anue u ycmanogume coomeemcmesue.
VCTaHOBHTE COOTBETCTBHE MEXY ONPECICHHEM H IIOHATHEM

Ilonarue

Onpegenenne

A

Mogens ynpyroro Tena

1

CucreMa, COCTOSILAS U3 PA3IMIHbIX
KOMOWMHAIME IpYKUHEI (YIpyrHid
SIIEMEHT) M MOPIIHS (BA3KUH 2IeMEHT)
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b Mogens KOCTHOH TKaHH

CucreMa, cocTosmIas U3 MapalIeIbHO
COEIMHEHHEBIX TIPY)KAHBI (YIPYTHH
3IIEMEHT) ¥ MOPIIHS (BA3KHi JIEMEHT);

B Mogpens 3unepa

TIPY>KUHA, TOXIMHSIOMAACS 3aKOHY
I'yka

Cucrema, COCTOSAINAS H3
MOCJIeOBaTENLHO COCIMHEHHBIX
[PY>XHHBI ¥ TTapaJUIebHO
COEIMHEHHBIX MEXAY COO0# NPy XUHBI
¥ TIOPIIHS.

CucreMa, cocrosias us
MOCHAEAOBATENLHO COSTMHECHHBIX
YIOPYToro 3IeMEHTa K MOAEIH
Kenspuna-®oiirra.

3anuumTe B TaOMHIy BEIOpaHHBIE K

A b

B

Oteet: A3B4B5

3anaunue 50.

hPHI IO/ COOTBETCTBYIONMMY OyKBaMH.

IIpouumaiime 3a0anue u ycmanosume coomeemcmeue.
YcTaHOBHTE COOTBETCTBHE MEKAY METOJIOM aHAIM3a H €r0 XapaKTePUCTHKOM

MeTtox aHATH3A

XapakTepHcTHKA

A CroextpodoTomeTpus

1

CreneHp pacceHBaHUs CBCTa

b [TotennuomeTpus 2 [Tornomenre MOHOXPOMATHYECKOIO
CBETa
B PedpaxTomeTpus 3 N3zyuenne 3¢ dekToB nperoMiIeHus
r ®doromeTpus 4 ITornoienre cBeTa BUTUMOIO
JuanasoHa
5 H3mepenne dIEKTPOXUMHAYECKOTO
CUTHaJIa

3anuuuTe B TaOIUIYY BEIOpaHHEIE ITH(

PBI 110 COOTBETCTBYIOMUMH OyKBaMH.

A b

B

r

Ortger: A4B5B3172

3ananus 3aKPBITOI'0 THIIA HA YCTAHOBJICHHE MOCACA0BATEIBHOCTH

3amanueSl.

IIpouumaiime 3a0anue U ycmManosume NOCREG08aMeIbHOCb. '
BricTpoiiTe anroput™ AeiicTBus paboTs! Ha anmapate @IK KOK-3

1. BriGpaTh AMMHY BOMHBI AJ1 UCCIIEIOBAHMS.

2. TloMecTHTh HCCIIEAyEMEI PACTBOP B KEOBETY H 3arpy3HTh B IpHOOD.

3. BxmounTts npuop U BEDKAATH 30 MHHYT.
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. IIpoBepHUTH YCTaHOBKY HYJIS.

Ortger: 3421

Zananne 52.
Ipouumaiime 3a0aHuUe U yCMAHOsUMe nocied08amelbHOCMb.
YV CTaHOBHTE IPABHIJIBHYIO NOCIE0BATENBHOCTD: 3aKOH OMa JUIS y4aCTKa el

. CONPOTHUBIICHHE.
. HalpsOKeHHe.

cuia TOKa.

. OIpaMo IIPOMOPIHOHAILHO.

o0parTHO IPONOPIMOHANBHO.
Ortgert: 34251

3amanmne 53.
Ilpouumaiime 3a0anue u ycmanosume nocnedo8amenbHoChb.

BHICTpOiiTe ANTOPATM JieiicTBUS IpH paboTe Ha ONpPe/IENICHAS BA3KOCTH METONOM Croxca
1.Bri0parth WapkL.

2 .ITocunTaTh DOrPEIHOCTH H3MEPEHHH.
3.PaccunTaTh JUHAMAYECKYIO BSI3KOCTB 10 hopMyIe.
4 BpoCHTH INAPUKH B BA3KYIO JKAIAKOCTH M 3aceub BpeMsd NAjCHUI Ha OIpeIeICHHYIO

BEICOTY.

oW

5./3MepHUTH AMAMETP WIAPOB.
6.B3BecuTh MIaphl
Orger: 1,5,6,4,3,2 unu 1,6,5,4,3,2

Zamanue 54.
IIpouumaitime 3a0anue u ycmanosume nocneo008amenbHOCHb.
VCTaHOBUTE IIPABIIIBHYIO IIOCEIOBATEILHOCTE: HANPHKEHHOCTD JICKTPHIECKOTO mojIst

. BeJIMYMHA 3apdaja

HaMpsHKEHHOCTD

. CHJIA, ICHCTBYIOIas Ha HEMONBIDKHBIA MalbId TOUCYHEIH 3apsis

IPAMO IPOTIOPIMOHATIEHO

. 06paTHO NPONOPIUOHATBHO

Otsert: 24351

3aganue 55.
IIpoyumaiime 3a0anue u ycmanosume nocne008amenbHOCb.
VCTAaHOBHTE MPABHILHYIO IIOCIEIOBATENBHOCTL: BTOPOH 3aKOH Hslorona

. YCKOpEHHe

. Macca

. PaBHOJCHCTBYIOIIAs CHIIA

. TIPAMO MIPOTIOPIIHOHATBHO

. 06paTHO IIPONOPIIHOHATBEHO

Otset: 14352

3AJAHHSA OTKPBITOI'O THUIIA

Zaganue 56.
Ipouumaiime 3adarnue u oatme 000CHOBAHHbLIL OMEem
Ecji Ha Teo AeHCTBYIOT IPYIHe Tea ¥ UX JeHCTBHE CO BpEMEHEM HE H3MCHACTCA, TO

TEJIO ABHIKETCH. .. covnvvvinecnns

OTBeT: ¢ MOCTOAHHBIM 110 3HAYCHHIO YCKOPCHHEM.
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3ananue 57.

Ipouumaiime 3adawnue u Oaiime 060CHO8aHHbLH OMEeMm.
DJIeKTPUUECKAM TOKOM Ha3bIBACTCS YIIOPATOICHHOC
OTBeT; OBIKEHHE 3apSOHKEHHBIX YaCTHIl B TIPOBOJHHKE.

3amanmue S8.

Ipoyumaiime 3a0anue u Oatime 060CHOBAHHYL OMEEM.

SIprneHue COXPaHEHHS CKOPOCTH TeNa IPA OTCYTCTBUH BO3/ICHCTBHS Ha HETO
OTBeT: JpYTHX Tel Ha3hIBaeTCs HHEPIHUCH.

3amaume 59.

IIpouumaiime 3a0anue u oaume obocHosanHbIli omeem.

IlaBIenue — 3TO OTHOLICHHE CHIIBI K IUIOMAH, Ha KOTOPYIO. . ... ...
OTBer: B IIepIEHAMKYIIPHOM HATIPaBJIeHUH ACHCTBYET CHIIA.

Zapanue 60.
Ipouumaiime mexcm u oaiime paseeprymuiii 060CHO8AHHbLE OMEem

BenuuuHa, XapakTepusyomas GbICTPOTY BHINOIHCHUSA paboThl, HA3EIBACTCA. . ...
OtBeT: MOIHOCTEIO.

Tunopnbie 321aHUH [1JIS lIDOMC)RVTO‘-IHOﬁ ATTCCTAIHH

Bompocs! /s 3a49eTa:

dopmupyeMas KOMICTCHIA:

OIIK-2 Cnoco0eH NpHUMEHATh IPHHIMIIG CTPYKTYpHO-GYHKIMOHAIBHON OpraHu3aluy,
HCIIONB30BATD  (DH3UONIOTHYECKHE, LHTONOTHIECKHE, OGHOXHMUIECKHE, 6nodu3nIeCKue
METOMBI aHATH3a IS OHCHKA M KOPPEKIHH COCTOSHHS JKHBBIX 00BLEKTOR 1 MOHHTOPHHIA
Cpenpl HX OOHTaHHS:

OIIK-2.1. npuMEHSeT TPHHIMIIEI CTPYKTYpHO-GYHKIMOHATEHOH ~Opranusaluy Ui
W3yUeHHs GHONOTHYECKUX OOBEKTOB M OLIEHKH COCTOSHUA XHUBBIX CHCTEM

KuHeMaTHKa MaTepHaIbHOH TOUKH. BH/IBI ABHKCHHS. CriocoOBI ONMCaHNs JBYKCHHUA.
VpaBHeHVs ABIDKEHKS. PABHOYCKOPEHHOE JBIDKCHHC.

KHEeMAaTHYeCKHE XapaKTEPHCTHKH: KOOPIAMHATA (CHCTEMBI KOOpPAMHAT); CKOPOCTE;
YCKOpEHHE; YIIIoBask CKOPOCTE.

3aBHCHAMOCTH KOODIMHATEL, CKOPOCTH, YCKOPEHHs OT BpEMEHH JULT PasIHIHEIX THIIOB
JBUKEHMS.

JIMHAMHUKA MaTePHanbHOH TOYKH. 3aKOHEL Hriorona. ['paHuiibl IPUMEHAMOCTH 3aKOHOB
HsioToHa.

Busl cun B MexaHuke 3axoH I'yka. Monyins FOmHra.

TTonsiTHE W30MMPOBaHHOM cucTeMbl. MIMIy e, 3aKoH COXpaHEHH HMITYBCA.
eMeHTEL cTaThKi. MOMEHT cHIIEL. Prrdar. YClIoBHS paBHOBECHS phrdara.
Mexanuueckas pabora. CBoiicTsa pabotsl. Pabota nepeMeHHON CHIIBL. MOIIHOCTS.
Ko>hduimenT none3Horo JeACTBHs.
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9. Kunermueckas sHeprus. [lotennuansaas saeprus. [loreHnpanbaas SHEPIUs TeNa B IONC
cusl TokecTd 3emiu. [Ipespatenne 3Heprud. 3aKOH COXpPaHCHUA SHEPTHUH.

10. Kone6anus. OcHOBHEIE XapakTepucTHku. CBOGONHBIE KoJlebaHus.

11. 3aryxarommue KoneOaHus, BHHYXKACHHbIE Konebanus. Bpems penakcarus. Pe3onanc.

OINK-2.2. WCHONB3YeT  (U3MONOTHYECKHEe,  LHTONOTMUECKHE,  OHOXMMHYECKHE,
6uopu3HUecKre MeTOBl aHaIu3a JUIi MOHHTOPHHIZ H KOPPEKIHH CPCIbI 0OHMTaHHSA KHMBBIX
00BEKTOB

12. Bonusl. Tune! BoaH. XapakTEpUCTHKH CHHYCOUATBHBIX BOJIH.

13. BetpakeHue Juts IWiockoii BoaHEL Crosane Bonubl. CroxeHne Oerymux BOIH.

14. Tlepenoc suHepruu BonHo#. Bexrop IloiHTHHTa.

15. 3Byk KaKk ¢u3u9ecKoe ABICHHE, CyOBCKTHBHBIC XapaKTEPUCTHKH 3BYKa.

16. OOBEKTHBHEIE XapAKTEPHUCTHUKH 3ByKa. AKYCTHYECKOE JABICHHE.

17. CkopocTh 3ByKa B pasiHYHBIX CpeIax.

18. VicTouHHKHM 3ByKa B TEXHUKE U B Ipupose. OCHOBHbIE MEXaHHU3MBI M3JTyCHHs 3ByKa B
>KMBOTHOM MUDE.

19. TexuuvecKHe IPUEMHHKH 3ByKa (nar4uku). Bocnpusrue 3Byka. @u3mieckue
XapaKTepUCTHKHU CIIyXOBOTo ammapara. Kpysas paBHOH CIEIHMOCTH.

20. ®u3uKa yIsTpa- U MH(PPa3ByKa. DXONOKANU B TEXHUKE H JKHBOH PUPOTE.

21. Tea cioco6a omucaHus CUCTEMBI MHOTHX 4acTHll. IIOHATHE 0 MAKPOCKOIIMYECKHX H
MHKPOCKOIIMYECKHUX NapaMeTpax CHCTEM.

22. Tpocreitmast Mogens MKT. OcHoBHOe ypaBHECHIE MOJIEKYJIIPHO-KHHETHYECKOH TCOPHU.

23. TTouarue o crenedsx ceoboxasl. Teopema Makcsenia 0 paBHOPACTIPEAEACHAN SHCPIUH 110
CTEIEeHAM CBOOOBI.

OIIK-6 Cmoco6GeH HCIONb30BaTh B MPOECCHOHANBHON JeATSIIEHOCTH OCHOBHBIC 3aKOHEI
H3MKM, XMMEH, HayK O 3eMile ¥ GHOJIOTUM, IPAMEHATh METOAbl MATEeMATHECKOro aHalmsa 1
MOJICTAPOBAHHMS, TEOPETMIECKUX M JKCIEPUMEHTATLHBIX MCCIENOBAHHH, npuoOpeTaTh HOBBIE
MareMaTHdecKHe H eCTeCTBEHHOHAYYHBIC 3HaHMs, UCIIOJIb3Ysl COBPEMEHHBIC 06pa3oBaTeNLHEIE U
HH(OPMAIMOHHEIE TEXHOJIOTHH:

QOIIK-6.1 Hcnoms3yeT B MpOQecCHOHANBHOM HCATEIHHOCTH OCHOBHBIC 3aKOHBI (bH3UKH,
XHMHH, HayK 0 3eMiie B OHOJIOTHH

24. T'a30BbIE 3aKOHBL. YpaBHEHHE COCTOSHMS HICABHOTO rasa.

25. CpenHsia KAHETHYECKast SHEPIUA MOJIEKYJI HACABHOTO rasa.

26. TemmepaTypa Kak Mepa cpeffHell KUHETHIECKO} IHEPruy MOIICKY L.
27. BpoyHOBCKOE JBHIKCHHE.

28. [TepBoe Hayano TepMOAMHAMUKY. DYHKIUA COCTOSHUA 1 (yHKLIMH IIporecca.
29, TepMonUHAMHUKA H30IIPOLECCOB, TEPMOJHHAMUICCKUE NIAPaMETPBI
30. BuyTpeHHAA HEPrUa HACAIBHOIO rasa.

31. PaGota mpu H30Iporeccax.

32. TentoeMKOCTh HACAILHOIO rasa.

33. Bropoe Haga1o TepMOAUHAMUKH.

34. Ternopsle MaIIUHBI

OIIK-6.2 IlpuMeHser METOABI MaTEMaTH4YECKOro aHalM3a M MOJCIHpOBAHNA,
TEOPETHUECKHX H KCIICPHMEHTANBHBIX HCCIEI0BaHHH

35. KIIJI remnosoit mamuHet. Teopemsl Kapwo.
36. [TpHBEICHHOE KOJIMYECTBO TEMNOTEL DHTpomnus. HepapeHCTBO Knaysuyca.
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37. T'paHuIIBI IPUMEHUMOCTH MOJIENH HICATFHOTO ra3a. OKCIIEPHMEHTAIBHEIE H30T€PMbI
rasa (M30TepMbl DHOPIOCA). .

38. CHUIIBI M B3HEPrUs MEXMOJIEKYIIPHOTO B3aUMOACHCTBHS.

39. Mogens peansHoro raza Bar-nep-Baannca.

40. N30TepMBI peaIbHOTO rasa.

41. CpasHeHME H30TEPM PEAILHOTO ra3a ¥ M30TepM rasa Ban-nep-Baansca.

42. MeTacTabUIIBHEIE COCTOSHUA.

43. VpaBuenue Knanefipona — Knaysuyca.

44, da30BbIe MEPeXoAn! IepBOro poaa. Ma3oBbie AUArpaMMEL.

45. TloBepXHOCTHOE HATSKECHHE.

46. CMmauuBaHue. KpaeBo#t yroi.

OIIK-6.3 Cmnocobexn mnpuoOperaTh HOBEIE MaTEMAaTHYECKHE H €CTCCTBCHHOHAYIHHIC
3HAHUA, UCIONE3Yd COBPEMEHHbIE 00pa3oBaTeNbHEIE ¥ HHPOPMAMOHHEIE TEXHOIOTHA

47. Kanwnsipuste apneHus. lasnenue Jlamnaca.

49. Bump! B3aUMOAEHCTBUSA B IIPHPOJE.

50. DnekTpHuecKue 3apsAAbl B UX CBOHCTBA.

51. 3axon Kynona.

52. DnexTpHyecKoe moje B Bakyyme. HanpsykeHHOCTD NICKTPAYECKOTO MOJIA.
53. [IpuHnuna cynepno3uIul JIeKTPHYECKHX IIONCH.

54. TloTernman 3J€KTPHYECKOTO 11OJIA.

55. snexktpuyeckuit Tok. SJC.

56. 3axon OMa AJ1g OJHOPOJJHOTO YJacTKa LS U ITOMHOM LENH.

dopmMupyemas KOMIETCHIMA:

ITIK-1 CrocobeH 3KCIUyaTHpOBAaTh COBPEMEHHYIO amliapaTypy M oOOpylOBaHHE IJIst
BBIIOJIHEHHSA HAYYHO-HCCIIE0BATEIHCKAX MOJIEBBIX B TaGOPaTOPHBIX OHOJIOTHIECKHX paboT.

I[1K-1.1 TlpumeHseT B cBOEil AEATENBHOCTU aHANIMTHYECKOE TabopaTopHOE 000pyA0BaHHE;
CpE/CTBA BEIUUCIUTENBHOM TEXHAKY, KOMMYHHKALK U CBI3H

1. BriGepute onpeencHUE 3ByKa.
Arto MexaHudeckue xosebanus ¢ yactoToit ot 20T g0 20000 I'm.
DT0 37IEeKTPOMATHUTHEIE Konebanus ¢ gactotol ot 20I'n mo 200001 .
1o MexaHmYecKue Konedanud ¢ yactoToi ot 20k o 20000k .
3710 3NeKTPOMarHuTHEIE KoneGanus ¢ yactoToit ot 20xI'n xo 200001 .
\t0 MexaHu4ecKue Konebanus ¢ yactoroi Beie 200000,

SECE-RES

2. BriGepute onpeneneHue ynbTpasByKa.
DTo MeXaHuYecKHe Konebanus ¢ yactoroit Mennme 2011,
3T0 3IEKTPOMArHUTHEIE KoebaHus ¢ yactoTo ot 201" mo 200001 1.
Ato Mexanuueckue koyebanus ¢ yactoroi ot 201 mo 20000xI 1.
DTO 3/IEKTPOMarHHTHEIE KoeGanus ¢ actoToi oT 20k no 20000k .
STo MeXaHu4ecKkue Kosiebanus ¢ yacroTol Bemme 200000 1.

HOwp

3. Kakoii 3aBHCHMOCTBIO CBS3aHBI MEXTy COOOH TIPOMKOCTh H
HHTEHCHBHOCTbH 3BYKa?
Jlorapudmudeckon
[MTpsmo nponmopIHOHATBHOM
OKcnoHEeHNUATBHOM
OG6paTHO IPONOPIMOHATLHOR

oW E

29



slE

HOwWT >

=

IlokazatenbHOM.

4. OT xakux QU3HYECKHX IAPaMETPOR 3aBUCHT IIOPOT CIBIIIEMOCTH?
OT 9acTOTHI ¥ HHTCHCHBHOCTH 3BYKOBBIX CHTHAJIOB.
ToNMBKO OT MHTCHCHBHOCTH 3BYKOBBIX CHTHAJIOB.
OT aMIUIMTYIBI 3BYKOBEIX CUTHAJIOB.
OT aKyCcTH4eCKOro CIeKrTpa.
TONBEKO OT YacCTOTHI 3BYKOBBIX CHTHANIOB.

5. Kaxoe u3iiydeHHe Ha3hIBAIOT PpCHTTCHOBCKUM HM3ITy4eHHEM?

PeHTreHOBCKMM HM3JIyY€HHEM Ha3BIBAIOT JJIEKTPOMATHHTHEIE BOIHBI ¢ JJIHHOM
BONHEI oT 80 10 10 MKM.

PeHTreHOBCKMM H3JIyUYeHHEM HAa3BIBAalOT IOTOK 3JJEKTPOHOB, 0OIaJaromMX
Gonmboit sHEprueii;

PeHTreHOBCKHM HM3JIy4€HHEM HA3BIBAIOT 3JICKTPOMArHMTHBIE BOJIHBI C AMHOR
BoJHKI oT 80 f10 10~ HM.

PeHTTeHOBCKHM M3Ty9eHHEM Ha3bIBAIOT BOJHEI ¢ JTHHOM BoMHE! 0T 80 10 107Mm.

PeHTITeHOBCKMM H3/TydeHHEM HA3BIBAIOT NOTOK JIIEKTPOHOB C 3Hepruei ot 80
1o 10-°M>3B.

6. UK — cnexTpockonus...

OCHOBaHa Ha noriomenun Mojekyiamu UK — n3mydenns;
HpeIoJiaraeT NCCIeJOBaHIS MOJIEKYISIPHBIX KoJleOaHmi; ‘
no3poser uccnenosath 02, N2, H2;

WCIIONB3YET SNEKTPOMATHHTHEIE H3IyUeHHs BUMMOTO JAUAaNa3ofa.

oW

7. PedpaxTomMeTpusa OCHOBaHa. ..

Ha U3MCPCHHMH YI7a BpaCHHUS IIOAPU30OBAHHOI'C CBETA,
Ha OIIPCACICHHH ITOKA3aTEIA IIPEJIOMIICHHS

Ha U3MCPCHHHM OTKIOHCHHSA YaCTHI B MaroHuTHOM IIOJIC,

Ha B3aUMOJECHCTBHAN AOEP aTOMOB ¢ MATHUTHBIM ITOJIEM.

8. Metox SIMP...
A. HCHOJIB3YIOT JUIsl aHAIN3a BEIIECTB, aTOMBI KOTOPBIX UMEIOT A71pa ¢ HEYETHRIM
KOJIMYECTBOM IIPOTOHOB;
B. ocHOBaH Ha B3aMMOJEUCTBHU SJEp ATOMOB C MOCTOSHHBEIM MarHUTHEIM IIOJIEM;
B. mo3BoseT H3MepATh ONTUYECKYIO AKTUBHOCTH BELIECTB;
I'. OCHOBaH Ha aHaIU3€ CIIEKTPOB JIOMHHECIICHIINY BelnecTs B nponecce SAMP.

9. 3OIIP — criexTpockomus. ..
II03BOJISET OMPEAENATE CTPYKTYPHI MOJIEKYII ¥ KOHIICHTPAMH BEIIECTB, HMEIOLIHX
HECHApEHHBIE 3JICKTPOHEL,
OCHOBaHA HA B3aUMOJAEHCTBUU BHEUIHUX 3JICKTPOHOB C NIEPEMEHHBIM MarHUTHRIM
HONEM;
HCIOJIB3yeT MAarHATHBIN Pe30HAHC aTOMOB, MOMEIIEHHEIX B IOTOK PEHTTCHOBCKHX
Tyde;
OCHOBaHa Ha SBJICHHH PE30HAHCA AZIEP ATOMOB.

10.JroMuHeCIIEHIIN. . .
A. pa3sHOBHIHOCTH (ocdopecieHIHH;
B. mcmone3yercs A aHAH3a BEINECTB, CIIOCOOHBIX CBETHTLCA IO AekcTBHEM YD
— nmyueit;
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14.

15.

16.

B. wmcmonesyercs i onpeneneHUs HHTCHCMBHOCTH MOTIOMIECHHUS H3TydeHHS
aHAH3UPYEMEIM BEIIECTBOM;
I'. sBnenue, mo3BOJIAIOLIECE ONPEACTIATH KOHIEHTPAIIMIO BEMECTB, IOMEIMEHHBIX B
BBICOKOYaCTOTHOE MarHHTHOE IIOIE.
11.Ha yeM ocHOBaHEI (POTOMETPHYECKHE METOIBI aHATH3A?
+ Ha U30UpaTeILHOM IIOTTIOIIEHUH CBETa PACTBOPAMH aHAJM3HUPYEMBIX COEJUHEHUM,
— Ha OTPAXCHUU CBETA PaCTBOPAMH AHAIM3UPYEMBIX COSAMHEHMIA,
— Ha CBEYECHHH, BEI3BAHHBIM NIEPEX0/IOM JIEKTPOHA B BO30YK/I€HHOE COCTOSHHE,
— Ha U3Iy4eHHH aTOMOR, COAEPXKaIIUXCs B aHAIU3HPYyeMOM obpasiie.

. UeM oTnugaercs cnekTpoGoToMeTpUIECKHit METO/] aHAJIH3A OT

(hOTOKOIOPHMETPUIECKOTO MeToIa?
— CHEKTPO(OTOMETPHUIECKAH aHAM3 Ha ITOTVIOIEHHH IOJIHXPOMATHICKOTO CBETA,

+ CeKTpoHOTOMETPUUECKHI aHAIM3 OCHOBAH Ha IOTJIOIIEHHH MOHOXPOMATHIECKOTO
CBETAa, :

. — HHYEM,

— B crieKTpooToMETpHIECKOM aHamu3e 06xoaarces 6e3 UCIIONB30BaHUS CBETO(MIBTPA
WX MOHOXPOMAaTOpa.

. UTo Taxkoe creKTphI MOTTOIMeHHA ?

+ 3T0 rpadguaeckoe n300paXKeHHE MOTIOMAEMOH CBETOBOM SHEPTHH IO JUIMHAM BOJIH,
— 310 rpaduyueckoe M300pakeHNe pacpeeNieHAs U3Iy9aeMON CBETOBOH SHEPIUH 110
JIMHAM BOJIH,

. —3TO rpa(}mtlecxoe I/I306pa)KCHHC pacipCaACICHHAA KOHUCHTPAUHU OIIPEACIIACMOrO

BeEIeCTBA 110 JIIMHAM BOJIH,

— 3T0 rpaduyecKoe H300paKeHHe pacIpeAeNICHUs TONIHUHEL CBETOMOIIIOMAIOIEr0
pacTBOpa [0 AJTMHAM BOJH.

Tenmom maccoit 20 kxr B Teuenue 3 yacoB OruIa moriomeHa sHeprua 1 Jx. Omnpejenure
MOITHOCTB IOTJIOIEHHOH H03HI N3TyYCHHUS.

A. 4.6:10°° Br/xr

B. 46 -10” Br/kr

B. 80 -1072 Br/kr

I. 90102 Bt/ kr

JI. 102 :102 Br/kr

YT0 HA3BEIBACTCA ONTHUYECCKUM IIYTCM?
A. HPOI’ISBCILCHI/IC TCOMETPUYECCKOTO ITYTH Ha MOKA3aTCIIb MPETIOMIICHHA CPEIBL.

b. Pasnocts MEXKOY FCOMETPHUCCKUAM IIYTEM H NPOU3BCIACHUEM €r0 Ha IIOKa3aTeNb
IIPEIIOMIICHHU .

B. PaccrosHme, kKOTOpOE IMIPOXOIUT 1YY B CPENE.
I'. OtHOmEHHE reoMeTPHYECKOro IyTH U IOKa3aTeNs IIPEITOMIIEHHS CPEbL.

II. CyMMa TCOMCTPHUICCKOIO NYTH H €ro IIPOM3BEACHHUA €ro Ha II0Ka3aTCllb
IIPEJIIOMIICHHA.

Kakue U3 nmepevncIeHHBIX HeJIOCTATKOB OTHOCSATCS K OITHYECKOM cucTeMe ria3a?
A. JlansHO30pKOCTH
b. Cdepuueckas abeppanus, JaTbHO30PKOCTh, OJIN30pYKOCTb.
B. ActurmatusM, OOYCHOBIEHHBI  HENOCTATKOM  OIITHYECKOH  CHCTEME,
JIAJIBHO30PKOCTh, OIH30pyKOCTb. '
I'. bnuzopykocTsk, ZuCTOpCHS.
. Chepuyeckas abepparus, OIU30PYKOCTh, AUCTOPCHSL.
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17. Kakue u3 epedrCcICHHBIX TOTPEIHOCTEH OTHOCATCH K ONTHYCCKIM cucremam?
A. BIH30pYKOCTB, ACTUIMaTH3M KOCBIX IIy4KOB, IHCTOPCHS, XpOMaTHYECKas

b.

B.

I.

abeppanus.

JlanpHO30PKOCTh, acTHTMAaTu3M, OOYCIIOBIECHHBIM acHMMETPHEH ONTHYECKOi
cHCTeMEI, cdepuueckas abeppamusa, acTUTMaTH3M KOCBHIX IIyYKOB, AMCTOPCHS,
XpoMmartudeckas abeppanus.

ActurMaTusM,  OOYCIOBIEHHBII  acHMMETpHedl  ONTHYECKOH  CHCTEMEI,
cheprueckas  abepparusg, acTUTMATu3M  KOCHIX — IIYYKOB,  JUCTOPCHS,
XpoMaTHueckas abeppanus.

Jucropcus, acCTUrMaTH3M KOCHIX ITyYKOB, XpoMaTHyeckas abGeppanus.

J. JlucTopcus, acTHIMATH3M KOCHIX IIy4KOB, XpoMaTHueckas abeppaius,

JAJIBHO30PKOCTD.

18. Kakoe yBelMueHHEe AaeT JIYNa, eclH PacCTOSHHE Haumydmero speans 27 cM. ®okycHoe

19.
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paccrosiHue 3 cMm?

A. JlaHHBIX HEIOCTATOYHO I pacueTa

b.

81

B. 9

I.

5

Il 2.9

Onpenenute (OKYCHOE paccTOSHHE TYNbI, JAIOIMIEH LIECTUKPATHOE YBEIHYCHHE NIPH
PaccTOSIHUM HavJIydiIero speHus 42 cm.

A. 0.14 cMm

b.

232 cm

B. 7cMm

I.

0.7 cMm

O l4cMm

. B uem u3MmepsieTcs onTHUeCKas CHNa JIMH3EI?
Juontpus
Hrioton
Jixoyns
Kannena

. C xaKoii pu3HYeCcKON XapaKTepUCTHKON CBSI3aHO pa3liMIue B [BETE?
¢ JUTHHOM BOIHBEI;
C UHTEHCHBHOCTBIO CBETA;
C IoKa3aTeNneM NPEIOMIIEHNS CPEJIbL;
C YacTOTOM.+

. OT 4ero He 3aBHCHT IIOKA3aTEh IPETOMIICHHS BeLeCTBa?
OT CBOICTBA BEIECTBA;+
OT JUIMHEI BOJIHEI;
OT 4aCTOTHI;
OT YIJia NIPEeIOMIIEHHES;
OT CKOPOCTH CBETa.

. B KaKux equHMIEAX H3MepAETCA SKCIIO3UIHOHHAS 10327
Pag, K, P.
3B, bap.
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4.

Ka/xr, P.
Pan, Bap, 3e.
Pan, JIsx/kr.

Bri6epuTte onpeneneHne MOIHOCTH ITOTJIOIEHHOMN JIO3EL.

OTHomeHue npupanieHns SKBuBasienTHOM 10361 (AH) x mHTepBay BpeMenn (dt).
OtHowmenne npupamenus mornomennoi no3s1 (dD) k uHTEpBany BpeMenu (dt).

Oto npoussenenue no3si (dD) Ha xosddunment kavecrsa (k).

OTo mpom3BeleHHE NOMIOHmECHHOH Ao3bl (dD) Ha eauHHmy miomagu oOOCIyYaeMoro
BEIIECTBA.

OtHomenue sHepruu (E) k Macce 00JIy4eHHOIO BENIECTRA.

. BeiGepute npaBriibHOE ONpeeneHne OTKPEITOH TepMOAUMHAMHUYECKOH CHCTEMEI.

OrtkpsrToil T/IC HasbIBaeTcs cucTeMa, HE UMeEIOIas 000JIOUKH.

Otxpeiroit TIC HaspiBaeTcs cucteMa, KOTopasds OOMEHHBAETCS C OKDYIXKAloImIeH cpemoi
BCII[ECTBOM.

Otxkpeitroit TC Ha3eiBaeTcs cucteMa, KOTopas oOMEHHMBAeTCS ¢ OKpYyKalomieil cpemoii
SHEPIrUeH.

Orkperroit TIIC HaseiBaeTcs cHcTeMa, KOTOpas OOMEHHBAETCA C OKpy»Kamome# cpeoit
BEIECTBOM U SHEPTHEMH.

. Kaxue TepmonunamMudeckye napaMeTphl ONMKUCHIBAIOT TEPMOJIHHAMMYECKYIO CHCTEMY?

JHapnenue, Temneparypa, o0seM, Macca.

TeMmepatypa, rpalueHT KOHIIEHTPAIWH, MAacca, IPaIUEHT JaBJICHHUA.
Temmneparypa, rpaJJMeHT KOHIIEHTPAI[IH, Macca, TPAIUEHT JaBJICHUA, O0BEM.
Macca, rpaaueHT o0beMa, AaBIICHHUE,

Macca, rpagueHT 06BeMa, TEMIIEpaTypa, SHTPOIIHS.

. Kakune BeTMunHEI Ha3BIBAIOTCSA S9KCTEHCHBHBIMU ?

3HaueHne KOTOPBIX 3aBHCHT OT KOJIHUCCTBA BEINCCTBA U pasMEpa CHUCTCMEL.
3HaueHHe KOTOPBIX 3aBUCHUT OT BEIIMYHWHEI JABICHUA U KOHIIEHTPAITMH.
3HaueHuE KOTOPBIX HE 3aBHCUT OT KOJIMYCCTBA BEIICCTBA.

3HaueHue KOTOPBIX 3aBHCHUT OT TEMIICPATYPEL.

3HaueHne KOTOPLIX HE 3aBUCUT OT BEJIMUNHEI JABJICHUS U KOHIICHTPAIUH.

. Kakue BeTMuuHEI HA3BIBAOTCSA MHTEHCHBHBIMU?

3HaueHHe KOTOPHIX 3aBHCUT OT TEMIIEPATYpPHl H pa3Mepa CHCTEMBL.

3HaueHHe KOTOPHIX HE 3aBUCHT OT KOJIMYECTBA BEMIECTBA U Pa3MeEPa CHCTEMBL.
3HayeHne KOTOPHIX 3aBUCUT OT pa3Mepa CUCTEMEI.

3Ha4yeHHE KOTOPBIX 3aBUCUT OT KOJINYECTBA BEIECTBA.

3HayeHUE KOTOPHIX HE 3aBUCHUT OT KOJIMYECTBA TEMIIEPATYPHI H pa3Mepa CHCTEMBL.

HOAEE >

. Uto HazpBaeTca 00paTHMBIM TEPMOJAMHAMUYIECKHMM IIPOIIECCOM?

Hpouecc, IIPHU KOTOPOM CHCTEMA MOXKCT BCPHYTLCA B HCXOOHOC COCTOAHHUC.

HpOIICCC, IIpA KOTOpPOM JUIsI BO3Bpara CHCTCMBI B HCXOAHOC COCTOSHHC TPGGYIOTCSI
3arpathbl OHCPTHUU.

I'Ipouecc, IIpA KOTOPOM JJId BO3Bpara CUCTCMBI B HCXOOHOC COCTOSHHUE HE IIPOUCXOIUT
3arpaT SHCPIruu.

Hpouecc, IpH KOTOPOM CHCTEMA BCCrjJa BO3BPAIlacTCI B HCXOAHOC COCTOSHHE.

30. Kakoit puzuyeckmit cMpici koddpdunuenta muddy3un?
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A. Kospdunuenr mubdysmu - Quswyeckas BenuunHa, YHUCIEHHO paBHas KOJHYECTBY
BelecTBa, MuGyHAUpyIOIero B eIUHUIy BpeMEHH uepe3 MeMOpaHy eXHHHYHON
TOJIIHMHEL

b. Koopdmnenr muddysunm - ¢usudeckas BenHuHHA paBHAS HIMEHEHHIO Da3sHOCTH
KOHIIEHTpalllK BEIIECTBA B €IUHHITy BPEMCHH.

B. Koapdunuent muddysum - ¢msmdeckas BenHUMHA YHCICHHO paBHAsS KOJHYECTBY
BemecTa, TUQQYHIUPYIOUIEro B €NHHHUIYy BPEMEHH Yepe3 EOWHUIlYy IUIOMANy IpH
rpafilieHTe KOHIEHTPAIlHH PABHOM €JUHHUIIE.

I'. Koaddbunuenr mudpdy3uu GespasmepHas BelHuInHa, KOTOpas YUYUTHIBAET CBOMCTBA camoii

MeMOpaHs! 1 AudPyHIUpYyIOmEro BeImecTBa.

Koapdunuenr mubdysmn - ¢u3nueckas BeMUMHHA paBHAas HM3MEHEHHMIO Pa3HOCTH

KOHIIEHTpAIH BEIIECTBA B €AMHHUIY BpEMEHH Yepe3 eIHHHILY MIOMIaH.

H

p—

. BeibepuTe mapaMeTphl, KoTopbie BXoaaT ¢hopmyiy [lyazeitns.
I'panuenT cxopocTH, ANHA COCyna, KOAMGHUITHSHT BA3KOCTH.
Pammyc cocyna, anmHa cocyna, pa3sHOCTE JaBICHUH, KO3 DULHEHT BA3KOCTH.
Pamuyc cocyma, ammHa cocyna, IUIOMAAb B3aMMOJECHCTBYIOIIHAX CIOEB, KO3()OHLIHEHT
BSI3KOCTH.
JlnuHa cocy/a, IUIOIa b B3aUMOAEHCTBYIOIMX CI0EB, KOO(DPHUIIUEHT BAIKOCTH.
PasHocTh 1aBieHuii, IOTHOCTH KPOBH, ATHHA COCYAA, KOIQPUIHMEHT BAIKOCTH.

W

=4

32. Beibepute napaMeTphl, OT KOTOPIX 32BHCHT XapaKTep TEYEHHS KUIKOCTH MO COCYIaM.
A. TINOTHOCTH XHMOKOCTH, IMHAMUYECKAS BA3KOCTb, CKOPOCTH TEUECHHS YKHIKOCTH, PAIHyC
cocyza.
IL1oTHOCTH XXHUAKOCTH, IMHA COCY/Ia, CKOPOCTE TCUYCHHS KUAKOCTH, PaJHyC COCYa.
I'panueHT maBneHus, IJMHA COCYa, CKOPOCTh TEYEHHS KUIKOCTH, PagHyC COCYa.
I'npipasnrgeckoe CONpPOTHBIECHHE, IIMHA COCYAA, CKOPOCTh TEUECHHS XKUIKOCTH, PAIUyC
cocya.
IInoTHOCTB KHMIKOCTH, JUIUHA COCY/a, PA3HOCTH JABJICHUH, paIHyC COCYaa.
. Uto onpenensercs ynucinoMm PefiHonbAca NpH ABHXKEHHM BAZKOM KHUAKOCTH 110 TpyOe?
CKOpPOCTE TEUECHHS XUIKOCTH.
XapakTep TeUdeHUS KUIKOCTH.
Benurunna oTHOIIEHMS] KHHEMATHIECKOH BA3KOCTH K JHHAMHYECKO}I.
Iuapapnudeckoe CONPOTUBICHUE TPYOHL.
O6BeM npoTekaroeii KUIKOCTH.

aw

HOWY X

. IToyeMy KpOBB SABNIAETCSI HEHPIOTOHOBCKOM JKMAKOCTEIO?
310 00yCIOBIICHO HATMYHEM B Helt HOPMEHHEBIX 2JIEMEHTOB.

OT10 00YyCIOBIEHO TEM, YTO M KpOBH 4HCIIO PeliHOMnbjCca NMPUHHAMAET KPHUTHYCCKOE
3HAYEHHE.

Jto 06ycnoBneHo GONBIMM KO3()(HHIHEHTOM BA3KOCTH KPOBH.
370 00yClIOBIIEHO MaJIEHBKUM K03} OULMEHTOM BSI3KOCTH KPOBH.

SR~

~

Tlepedenb BOIIPOCOB K DK3AMEHY !

®opmupyemMble KOMIIETEHIMM:
OIIK-2 CroocobeH NpUMEHATh HPUHIMIE CTIPYKTYPHO-QYHKIIMOHAIBHOM OpraHU3aliH,

HCIONB30BaTh (H3NOJIOTHYECKUE, IIUTONIOIMYECKHE, OHOXUMHUYECKHE, OHOPU3MIECKIEe METOIBI
aHamu3a JUI1 OLECHKH M KOPPEKIHMH COCTOSHHS JKHBEIX OOBEKTOB M MOHHMTOPHHTA CpPedbl HX
oOHTaHus;
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OIIK-2.1. mpEMeHseT NpPHHIUIB CTPYKTYpHO-QYHKIMOHAIBPHOM OpraHM3alluM Jisd
H3ydeHHs GHONOrHIecKUX 0OBHEKTOB H OLIEHKH COCTOSHUS JKHBBIX CHCTEM

KunemaTrKa MaTepHAIbHOM TOYKH. Y PaBHEHHE IBMOKCHUS.

JunaMuKa MaTepuanbHoN ToukH. 3akoHs! HeloToHa.

JIMHaMHKa IOCTYIIATENbHOTO H BPaIaTeIbHOTO ABMIKCHHSA TBEPIOTO TCIIA.
3aKOHBI COXpaHEHHs B MEXaHHKE.

Oco6eHHOCTH CTPOSHHIS TBEPABIX TEIl, HX MEXaHHYecKue cBolicTsa. 3aKoH I'yka.

. TlousTHe WIcaNbHOM HECKUMAEMOM JKHUAKOCTU. YPAaBHEHHE HEpa3pBIBHOCTH CTPYH H
ypasHeHHe bepHymiu.

O B

7. Cmaunanue. Kpaesoii yron. ickpusieHue CBOOOAHOM MOBEPKXHOCTH KHUIAKOCTH IIPH
CMaYNBaHWH.

8. TToHsATHE BA3KOM XUAKOCTH. ['HapoMHaMuKa BI3KOM XKHAKOCTH. 3akoH HeroToHa.'
9. KoadunueHT BI3KOCTH, METOABI €T0 ONPEAEICHU.

10.  3akou I'arema-Ilyazeitns, ero mpHIOXKEeHU.

OIIK-2.2. HCTOMb3yeT GHU3MONOTHIECKHE, IATONOTHIECKHE, OHOXUMHYECKHE,

6uohH3NYEeCKHe METOIB aHATH3A JJI1 MOHUTOPHHIA M KOPPEKIMH Cpe/Ibl 0OUTaHHS JKHBEIX
00BEKTOB

11. 3By Kak dbHu3MUECKOE ABICHUE, XapaKTCPUCTHKA 3BYKA.

12.  TloHsTHe uacanbHOro rasa. 'a3oBBIe 3aKoHbI ypaBHeHHe Mennencesa-Knaneiiposa.
13.  OcHOBHOE ypaBHEHHE MONEKYIIPHO-KAHETHYECKOH TEOPUH.

14.  TepMomuHAMHYECKHE [apaMeTPhl U Iponecchl. [1epBbIi 3aK0H TEPMOJHHAMUKH.
15.  Bropoii 3aKOH TEpMOIVHAMHUKH, GOPMYIHPOBKA U 3aNHC.

16.  Iumxmmueckue nporeccsl uxn Kapho.

17.  TlomsTue 06 SHTPONHH U TEPMOANHAMHUIECKOW BEPOATHOCTH.

18.  PeansHbIc ra3pl: ypaBHEHHE COCTOSHUS.

19.  JIOomOJIHHTENHEHOE NABIEHHE IO HCKPHBIEHHON CBOOOHOA TOBEPXHOCTHIO XKUAKOCTH.
®opmyna Jlamnaca.

20.  IIpoBomumocts MeTannoB. 3akoH Oma.

OIIK-6. CriocobeH UCIONb30BaTh B IpodeccHOHaIbHON NEATCIEHOCTH OCHOBHEIC 3aKOHBI
(U3HKH, XHMUH, HAyK O 3emie i GHOJIOTHHM, NPAMEHATD METOIE] MATEMATHHECKOT0 aHaM3a 1
MOJICTHPOBAHHS, TEOPETHIECKAX U IKCIIEPUMEHTAIBHBIX UCCIENOBAHNH, npuoOpeTaTs HOBEIE
MaTeMaTHUeCKHE ¥ eCTeCTBCHHOHAYYHBIE 3HAHKS, UCTIONE3Ys COBPEMEHHbIE 00pa3oBaTeNbHEIC H
HH(POPMAIMOHHEIC TEXHOJIOTHH:

OI1K-6.1. Ucnionn3yeT B podecCHOHANBHOM ACATENEHOCTH OCHOBHBIE 3aKOHEL ¢bu3uKy,
XHMMHH, HayK o 3emiie u 6uonoruu

21.  TIpuMeHeHHE 3IEKTPHUECKOTO TOKA B JIE4eOHBIX HEIAX.
22.  MarsuTHOE 1oJie. XapaKTepHCTHKY MarHATHOTO ITOJIA.
23.  3axon Awmepa. BekTop MarHUTHOH MHAYKIMH. ENUHUIEI H3MEPEHUL. MarHuTHOE IIOJIE

B BEIIECTBE U B BAKyyMe.

24.  BnusHWUE MOCTOSHHOTO MarHUTHOTO IIOJIS HA XUBBIC OPTaHU3MEL

25.  Cuna Jlopenua.

26.  SlpNeHEe OJNEKTPOMATHHTHOM MHAyKuud. OCHOBHOH 3aKOH —3JIEKTPOMArHMTHOH
maaykiud. [Ipasuio Jlerna. Onpenenenne eaUHUI H3MEPEHA MATHATHOTO IIOTOKA.

27.  UYro Takoe 3NMEKTPOMAarHMTHas BOIHA? YpaBHEHME IIOCKOW 3NMEKTPOMArHHTHOH BOIHBL.
Kak npoucxomsr konmeGaHus BekTopoB E u B B snekTpoMarauTHo# BomHe? KakoBo
cooTHOIIeHke Mexay Humu? CKOPOCTh 3IeKTPOMATHUTHOM BOIHEI B BEICCTBE.

28.  Jucnepcus ceera. HopmanpHas u aHOMaJIbHAA JUCTIEPCHAL.
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29.  Tloromienue 3IEKTPOMATHATHOTO W3IYYeHHs BEHIECTBOM. 3aKOH Byrepa-Jlambepra
bopa.

30.  Sleienue uHTEpOEpPEHIMA. YCIOBHS BOSHUKHOBEHHS HHTEPDEPCHIHOHHOM KAPTHHEL.

31. JIndpaxuus ceeToBsx BonH. IIpunnun I'olirenca-@penens. Uto Takoe ay4? Uro Takoe
BOJIHOBO# GpOHT? )

32.  JludpaknMOHHAs peIIeTKa, ee YCTPOHCTBO W mapaMeTpsl. MexaHusM BOBHHKHOBEHHS
FJIaBHBIX M ITOOOYHBIX MAKCUMYMOB H MHHAMYMOB.

33, TemloBoe wu3IydeHHe. XapaKTepUCTAKH JUIS €ro OmucaHus. 3aKOHBI TEIIOBOTO
H3IYyYEHHUS.

OIIK-6.2. TIpuMeHseT METOIBI MAaTEMaTHYECKOTO aHaIM3a i MOICTHPOBAHN,
TEOPETHYECKHX U KCICPUMEHTANBHBIX UCCIIe/IOBAHHUH

34,  VndpaxpacHoe HM3IydYeHHe, ero moriomenue. YeM 0OYCHOBIEH €ro TepaneBTUICCKHH
sdbdext? Uro Takoe Tepmorpadua?

35.  VibrpaduoneToBoe wu3mydyeHne. HasoBHTE 30HBI YJIBTPauoNETOBOrO H3IySeHHS B
3aBHCHMOCTH OT MX OHOJIOrH4eCKOro AeHCTBHS.

36. Uro taxoe dotoaddert? 3akons dporosddexra Cronerosa. YpaBHEHHE doToaddexra,
OIy4eHHOe DUHIMTCHHOM

OIIK-6.3. cnocobeH nproOpeTaTh HOBBIE MATEMATHIECKHE H €CTCCTBCHHOHAYTHBIC
3HAHWL, HCIOB3Ys COBpPEMEHHbIE 00pa3oBaTeNbHbIE M HHPOPMAIHOHHEIE TEXHONOTHH

37.  PeurtrenoBckoe wu3nydeHme (ompegeneHne). Cnocol MOMyH4eHHSs PEHTTEHOBCKOTO
H3JTy9EHU.

38.  KsanToBsle noctyinats! bopa.
39.  Snepmas Monens cTpoeHus atoMa. Coctas sfipa aToMa.
40. PaaMOaKTHBHOCTH. BHABI paJMOAKTHBHBIX H3TyUCHHUH. 3aKOH pafl0aKTUBHOIO pacma/a.

dopMupyeMble KOMIIETCHIUH: ‘

TIK-1 Crioco6HOCT KCINTyaTHPOBATh COBPEMEHHYIO aliaparypy 1 000pyHoBaHHAE Ui
BHITIOJHEHH HAyUHO-UCCIIEN0BATENLCKUX TONEBBIX H TaGOPaTOPHBIX GHOJIOrHYECKHX pabor.

[1K-1.1 TIpuMeHSeT B CBOEH JeSTePHOCTH aHATUTAIECKOE 1a00paToOpHOE obopyaoBaHue;
CpeJICTBA BEIUMCIIATENIBHOM TEXHUKH, KOMMYHHKAIIMH U CBA3H,

1. B ueM 3aKmoyaeTCs NEPBBIA 3aKOH TOTTIOMEHHU (3aKOH Byrepa-JlamGepra)?

2. CdopMynupoBaTh 3aKOH NOTNOMeHHUs (3aK0H bepa).

3. 3ammcaTh ¥ 06bsAcHUTE 06061IeHHbIH 3akoH Byrepa-JlamGepTa-bepa.

4. OT 4ero RaBUCAT ¥ KAKOH (H3MUECKHH CMBICI HMEET HATYPAIbHBIA IOKa3aTelhb
TIOTJIOLIECHUS a7 '
OT KaKHX BETMYKH 3aBHCHT MOHOXPOMATHYECKHX MOKa3aTelb ocnabnenus?

UYto HA3BIBAETCS, ONTHYECKOM IIIOTHOCTBIO pacTBOpa?

Kax BrIOpaTs cBETOQHIBTD JUIA MPOBEICHHUA HeoOxoauMoro ananm3a?

Kak BEIGpaTh pasMep KIOBETHI [ IIPOBECHHAS HEOOXOMMMOTr0 aHanm3a?

Kax olpe/ie/TuTh KOHIEHTPALKH BEIECTBA B pacTBOpe?

10. Uto NEXUT B OCHOBE pepakTOMETPHIECKOr0o METO/1A

11. Uto onpenensioT Ha pedpakroMeTpe

12. Tlonspusamnus cBeTa

13. IIpumeneHUe NONAPU3ATOPOB B TEXHUKE

14. OcobeHHOCTh KPUCTAIIIOB TyPMalIUHa JUTS IOJIAPH3AHH CBETA

15. 3axoH OTpakeHMs CBETa

16. MaremaTHyeckas GopMysa 3aKOHA MPETOMIICHHS

\© 00 N OV
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17. Yto Ha3kBaeTCA OTHOCHUTEILHEIM/a0COMIOTHRIM II0Ka3aTeNEM IPETOMIIEHHU ?

18. Kakas xapakTepHCTHKa CBETOBOI BOJHBI He M3MEHUTCS IPH IEPEXONE M3 OJHOM CpEnibl B
ApYyTyo

19. SBnenue MoMHOro BHYTPEHHETO OTPAKCHHUS

20. TlpenenbHEIA Yoy MOJIHOTO BHYTPEHHETO OTPaKEeHUA

21. U3 gero cocrout onTHUECKas cuctemMa pedpakroMmerpa

22. Tlpunuun aelictBus pedpaxromerpa

23. Yto Takoe BOMOKOHHAs ONTHKa?

24. Jucmiepcus cBeta

25. BnusHue AUCHEPCHH CBETA Ha BEJIMUMHY MPEJCHBHOrO yrila IPEIOMIICHHS

26. Ilpuumun geiictBusa pedpakromerpa A66e

27. OOBACHUTH 3aBUCUMOCTD BEIUYMHEL IIPEAEIBHOIO YIJIa OT JJIMHEI BOJIHEI.

28. Kax ¢opmupyerca usoOpaxenue B (OKaNbHOH IUIOCKOCTH 3pHTENBHOH TpyGBl IIpH
OCBEIEHUH OeNbIM CBETOM?

29. TloueMy B pebpakTOMeTpe HENB3S BECTH M3MEpPEHHUS NpeleabHOro yria 0e3 3pHTelbHON
TpyOn1? Kakoga ee ponp?

30. Onruueckad JUIMHA TyTH

31. O6paTtHas CBA3b, KaK OHa OCYILECTBISETCS B Jasepax. Pojib ONTHYECKOro pe3oHATOpa B
nasepax.

32. Wcmons3oBaHHE B reMi-HEOHOBOM Jlazepe CMECH HBYX ra3oB - relds M HeoHa. Poib
KaXJOT0 U3 HUX.

33. llepeuncnuTe YeThIpe Kilacca J1a3epHOH ONIaCHOCTH.

34. Kaxue comyrcTByIomnue HakTophl 1a3epHOTO U3IyJeHHs BBl 3HaeTe?

35. TudbpakuvoHHas pelleTKa, €e YCTPOMCTBO W mapaMeTpbl. MexaHH3M BO3HMKHOBEHH:A
TJIaBHBIX ¥ TOGOYHBIX MAKCHMYMOB 1 MUHHMYMOB.

36. TemnoBoe u3nyuyeHue. XapaKTEPHCTHKH I €r0 ONMCAaHUA. 3aKOHBI TEILIOBOIO H3JIyYEeHHS.
37. UudpakpacHoe H3NydeHHE, ero noriomeHue. Uem OOYyCIOBICH €ro TepaleBTHYECKHH
addexr? Yro Takoe Tepmorpadus?

38. Vuprpaduoneroroe wu3znydenune. HazoBuTe 30HBI YNBTPaQHOJETOBOIO HM3IYYCHHI B
3aBHCUMOCTH OT HX OHOJIOTHYECKOro AEHCTBHUA.

39. Yto moHMMAIOT TIOA AUCIEpCHEH cBeTa?

I1K-1.2. TIpoBoauT JaGopaTopHble WCCIeTOBaHMA, 3aMephl, AHATH3H OTOOPaHHBIX IPHPOJHBIX
00pasnoB; paboTaTh Ha aHAIMTHYECKOM JabopaTopHOM OOOPYIOBaHMH, MCIOIb30BaTh
aBTOMATH3UPOBAHHBIE CHCTEMBI KOHTPOJIA SKOJIOTHYECKOT0 COCTOSHHS TEPPUTOPHI.

40. Yro Takoe CIEKTp N3IyICHUA?

41. Kaxkoii cieKkTp Ha3bIBaeTCsA HENPEPHIBHBIM MM CIUIOITHBIM ?

42. WsnyuyeHue Kakux Tel JacT MOJIOCATHIE CIIEKTPHI

43, Kakue Tena IpH M3JIyYSHHH AAIOT JIMHEHYAThIH CIEKTP, YTO OH U3 ce0s NpeACTaRIsfeT?

44. V3 xakHX COCTaBHBIX YACTEH COCTOMT CIEKTPOCKOII M KaKOBO MX Ha3HauYeHHE?

45. Yro TaKoe CieKTp NOTJIOMECHUS?

46. Kak nporpaayupoBaTh CIIEKTPOCKOI?

47. 3aKOHOMEpPHOCTH B aTOMHBIX criekrpax. @opMyna baismepa

48. Yro Takoe doroaddext? 3akonsl dorosdpexra CroneroBa. YpaHeHHE (oTO3hdeKTa,
MoJIy4eHHoe DHHINTEHHOM

49. PentrenoBckoe m3nydenue (ompenmenenue). Croco® NOMydeHHS PEHITEHOBCKOIO
H3ITy4eHHS.

50. PamuoakTUBHOCTH. BUABI pafiOaKTUBHEIX U3y4CHUMH,

51. lozumerpus

52. 3axoH paJArOoaKTHBHOIO paclaja.
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53. Omnsrte Pesepdopaa no paccesumo - gactum,
54. Tloctynatsl Bopa
55. CrmeKTphl HCIIYCKaHUsl, UX BUJIBL.
56. Exuuuup! akTHBHOCTH PaJHMOHYKIIHOB
57. Crtpoenue atoMa
58. WMCIONB30BaHUE pa3IHYHBIX BHAOB U3Iy4YeHUH B MEIMIMHE, TEXHHKE M CCIECKOM
XO35HCTRE.
59. OCHOBBI MHKPOAO3HMETPHY NOHU3UPYIOIIHX 3Ty YCHHH.
60. Crpoenue aToOMHOTO sApa
METO/MYECKHUE MATEPUAJIB], OITPEJAEJIAIOIIME ITPOIIEAYPhI
OIIEHUBAHUS 3HAHUI, YMEHUI 1 HABBIKOB
U OIILITA JTEATEJBHOCTH, XAPAKTEPU3YIOIIIUX 3TAIIbI
®OPMHPOBAHMS KOMIIETEHITAMA
KpuTepuu olleHUBaHUS 3HAHMH 00y4alomuxcs Ipy MPOBEIEHHH KOJUIOKBHYMA:

o OTMeTKa «OTJIMYHO» - OOyJarommuiicsi 9YeTKO BBIPAXKAET CBOI TOYKY 3PEHHA IO
paccMaTpuBacMbIM BOIIPOCaM, IPHBOS COOTBETCTBYIOIIHE PUMEPHL.

o OTMeTKa «X0pomo» - o6ydarormuiics JOIYCKaeT OTAENbHbIC IIOTPEITHOCTH B OTBETE

o OTMETKA «y/I0BJETBOPHTEIBLHO» - o0yuarouuiics o6HapyKHBaeT NpoGensl B 3HAHUAX
OCHOBHOT'0 Y4€OHOT0O U HOPMATHBHOTO MaTepHaa.

o OTMeETKA «HEYIOBJETBOPUTEILHO» - OoOydaromuiics oOHapyKHBAaeT CymECTBEHHEIS

npoGensl B 3HAHUSIX OCHOBHBIX IONOXKEHMH JUCIMIUIAHBL, HEYMEHHE C IOMOIUBIO
TpENoAaBaTeIs IONYYNTh MPaBUIFHOE PEIICHHE KOHKPETHOH NIPAKTHICSCKOH 3a1avn.
KpuTepuu olileHMBaHus 3HaAHUH 00yyaroxcs IpyU NPOBEICHHH TECTHPOBAHNUA:
Pe3yisTaT TECTHPOBAHMS OLEHHBAaeTCS IO NPOUEHTHOH mkane oueHkd. Kaxmomy
o6yuaromeMycs npeaaracTcs KOMILIEKT TECTOBBIX 3a7aHuil U3 25 BOIPOCOB:

o OTMeTKA «OTIMYHO» — 25-22 NpaBUILHBIX OTBETOB.

. OTtmeTka «xopomo» — 21-18 npaBHIBHEIX OTBETOB.

o OTMeTKA «yI0BJIeTBOPUTENBLHO» — 17-13 MpaBHIIEHEIX OTBETOB.
[ ]

OTMETKA «HEYA0BJIETBOPHUTEIBHO» — MeHee 13 MpaBUIBHEIX OTBETOB

Kputepyu 3HaHUI IPH NPOBE/ICHAN 3a9€Ta: ‘
) OneHKa «Ga9TeHo» JO/DKHA COOTBETCTBOBATh I1apaMeTpaM JI000H M3 NONIOKHATEIEHEIX
OIICHOK («OTIIHYHOY», «XOPOIIO», «YHAOBIECTBOPHTEIBHON). '
. OneHka «He 3a4TeHO» JIOJDKHA  COOTBETCTBOBAaTh  IapaMeTpaM  OLEHKH
«HEYJIOBJICTBOPUTEIEHOY. ‘
) OTMeTKa «OTJIMYHO» — BHIMOJHEHEI BCe BHABI ydeOHOH paboTHI, IPeNyCMOTPEHHBIC
yuebHsM TanoM. OGydaromuiics NEMOHCTPHPYET COOTBETCTBHE 3HAHWH, YMCHUH, HaBBIKOB
IPUBEACHHBIM B Ta0NHIAX MOKA3aTelAM, OINEpHPYeT NPUOGPETCHHEIMH 3HAHHMSMH, YMEHHAMH,
HaBBIKAMH, TIPUMEHSET UX B CUTYalMsAX MOBHINCHHOM CIOXHOCTH. IIpu 3TOM MOryT OBITB
JOIYIIEHEl HETOYHOCTH, 3aTPYJHCHHS NPH aHATHTHYECKAX OIEpAIMAX, NEPEHOCE 3HAHUH H
yMeHwui Ha HOBBIE, HECTAH/JapTHBIE CUTYalUH.
. OTMeTKa «XOpOUIO» — BBHIIOJHEHBl Bce BHABI yueOHOH paboTEHl, HpeiyCMOTPEHHEBIE
yueOupiM TiaHoM. OGydatomuiics JEMOHCTPHPYET COOTBETCTBHE 3HAHUM, YMEHHH, HABBIKOB
IpUBEACHHBIM B TaOMMUAX MOKa3aTeNsM, ONEPHPYET NMPHOOPETEHHBIMM 3HAHMSAMH, YMEHHAMH,
HABBIKAMH, TPHMEHSET WX B CTAHOAPTHBIX CHTyanusx. IIpm 3ToM MOTyT OBITH JAONYLIEHBI
He3HAYMTENGHEE OIMMOKH, HETOYHOCTH, 3aTpyJHEHHS MpH aAHAIMTHYECKHX —OIEPauyiX,
IIEpeHOCe 3HAHUN U YMEHHH Ha HOBBIC, HECTaH/IapPTHBIE CHTYAIHH.
J OTMeTKa «yOBJETBOPUTEIbHO» — HE BBINOJNHEH OXMH WM Oonee BHIOB y4eOHOH
paGoTh, TPEAYCMOTPEHHBIX Yy4eOHbIM IwiaHOM. OOyYarommiics IEMOHCTPHPYET HEIONHOE
COOTBETCTBHE 3HAHMIH, YyMEHHI, HABRIKOB [PHUBEJCHHEIM B Taliumax moKasaTelsM,
JOIYCKAIOTCs 3HAYUTENBHBIE OUIMOKY, MPOSBIIACTCA YaCTHIHOE OTCYTCTBHME 3HAHWH, YMCHHI,
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HaBBIKOB [0 PNy MOKasartenel, o0yJaloluiics MCILITHIBACT 3HAYATEBHBIC 3ATPYJHCHHS IPH
OIIepUPOBAHUY 3HAHUSIMUA M YMEHHAMHE IIPU UX MEPEHOCE Ha HOBBIE CUTYAI[HH. —
. OTMETKA «HEY/IOBJCTBOPHTEILHO» — He BBIIONHEHBl BHABI y4eOHOH paboTsl,
IIPEIyCMOTPEHHBIE YUeOHBIM IUIAHOM. JCMOHCTPHPYET HENONHOE COOTBETCTBHE 3HAHHH,
yMEHHH, HABBIKOB NPHBEACHHBIM B TablMIax I[OKasaTeNed, NOIYCKAIOTCA 3HAYMTENbHbBIC
OIMOKH, IPOSBIIETCA OTCYTCTBHE 3HAHUM, YMEHHMH, HABBIKOB 110 GONBIIEMY DALY HOKa3aTeleH,
OOYUYAIOIIMICA WMCIBITHIBACT 3HAYMTENBHBIE 3aTPYAHCHUS IPH ONEPHPOBAHMH 3HAHWAMH H
YMEHUSIMH TIPH UX [IEPEHOCE HAa HOBBIC CHTYAIlMH -

KpuTepuu 3HAHWI IIpY MPOBE/ICHHH JK3aMeHa.
. OTMeETKA «OTJHIHO» — BBIIONHEHH! BCE BHJIBI yueOHOH paboThHI, IpeayCMOTPEHHBIS
yue6HpM TraHoM. OGydarolmuiics JEMOHCTPHUPYET COOTBETCTBHE 3HAHMM, YMCHHH, H2BBIKOB
IIPHBEICHHBIM B Ta0JHMI[@aX MOKa3aTelaM, ONEPUPYET NMPUOOPETCHHBIMH 3HAHUAMH, YMEHUAMH,
HaBBIKAMH, NPHMEHSET UX B44 CHTYalusX NOBHINEHHOHR CIOXKHOCTH. IIpu 3TOM MOTYT OBHITH
HONYLIEHb! HETOYHOCTH, 3aTPYJHEHHs NP aHATHTHYECKMX ONEpalluiX, IepeHoce 3HAHMH H
yMEHUIA Ha HOBBIE, HECTAHAAPTHBIC CHTYaIMH. —
. OTMeTKa «XOPOIIO» — BBIIONHEHB BCE BHABI y4eOHOH pabOTHI, MPEeNyCMOTPEHHEIE
yue6HBIM TaHoM. OGydaromuiicss NeMOHCTPHPYET COOTBETCTBHE 3HAHMM, yMCHH, HABBHIKOB
NPHUBEICHHBIM B TabIMIax IOKA3aTelNlsM, OIEpPUPYET NPpOOPETCHHBIMM 3HABHAME, YMEHUSMH,
HaBBIKAMH, NPEMEHAET HX B CTAaHAAPTHHIX CHTyalusx. IIpu 3TOM MOryT OHITH HOMYINEHBI
He3HAYMTENbHbIE ONIMOKYM, HETOUHOCTH, 3aTpyAHCHHS IpPH aHATATHYECKUX OIeparuix,
HepeHoce 3HAHUI ¥ YMEHMil Ha HOBEIE, HECTaH [apTHbIE CHTYallHH.
. OTMeTKAa «y/[A0BJIETBOPHTEJILHO» — HE BHIIOJHEH OMMH WM Gonee BHIOB yueOHOMH
paGoTHl, THpPeIyCMOTPEHHEIX YdeOHBIM IwlaHoM. OOydarommics JEMOHCTPHPYET HETONHOE
COOTBETCTBHC 3HaHWY, YMEHHMI{, HABHIKOB IPHBEACHHRIM B Tabiuuax mOKasaTeliM,
JOIYCKAOTCS 3HAYATENbHbIE OLIMOKY, MPOSBIACTCA YaCTHYHOE OTCYTCTBHE 3HAHMH, yMeHHuH,
HABLIKOB 10 Sy TOKa3aTeeii, 00yJaloNMics HCIEITEBACT 3HAYATENLHEIC 3aTPYAHEHUS PH
OTIEpHPOBAHMY 3HAHHAMH M YMEHUSIMM IIPH UX IIEPEHOCE Ha HOBBIC CUTYallMH. —
o OTMeTKAa «HEYNOBJCTBOPHTENLHO» — He BEIIONHEHHI BHIB YueOHOH paboThL,
IpefyCMOTpeHHbIe y4eOHBIM IUIAHOM. AEMOHCTPHPYET HEMOJIHOEe COOTBETCTBUE 3HAHMIA,
yMeHuil, HABHIKOB IPUBEJCHHBIM B Tabiuuax [okasarenelf, NOMyCKAalOTCA 3HAYMTENBHALIC
OMKGKH, IPOABIAETCA OTCYTCTBAE 3HAHWUH, YMEHHH, HABEIKOB O GoIbIIeMy psiAy MOKasaTeneH,
06y4aromuiicss VCIBITHBACT 3HAYMTENBHBIE 3aTPYyAHCHHUS MPH ONECPHPOBAHHM 3HAHMAME U
YMEHHAMH IIPH MX HEPEHOCE Ha HOBBIC CHTYalHH.
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Aunoranus pa6oueli nporpaMMbI JHCIHILTHH
B1.0.08 «®n3uxa»

YpoBeHb BbicHIero 0dpazoBaHms BAKAJIABPUAT
Hanpag.ienue noarorosku 06.03.01 buonorns
Hpo¢duasb I'eHeTHKA XKHBOTHBIX
®opma 00yueHNs OTHAS

Mens ocBOeHMS THCHHUIJIHHBI DopMUpOBaHKE NpeaCcTaBICHUH, [OHATHMH, 3HAHHH O
(yH/IAMERTATBHBIX 3aKOHAX KIIACCHYECKOH H COBpEMEHHOMH (U3MKM W HaBBIKOB MPUMEHCHHI B
npodecCHORATBHOM JEATENLHOCTH (HU3MYECKMX METONI0B M3MepeHN U HCCIIEI0BAHUMH.

MecTo AMCHHMILIAHLI B y4eOHOM IaHe: AUCIMIUIMHA B1.0.08 «Puznka» oTHOCHTCA K Ga3oBOH
yacTH y4eOHOrO IUIaHa, OCBAHBACTCis B 1 u 2 cemectpe. TpeGoBaHmsa K pe3yabTaTaM OCBOCHHA
IQVCLUILUTMHEL: B Pe3yJIbTaTe OCBOCHHSA NMCLHAILTHHBI dOpMUpPYIOTCA CIIEAYIOIIHEe KOMIETCHIMH: OIK-2,
OIIK-6, TIK-1.

A) O6menpodeccnonanbHble KOMINETEHITHH:

OIIK-2 CnocoGeH TPUMEHATH TPHHIANBI CTPYKTYpHO-QYHKIMOHABHOK  OpraHu3aliy,
JCTIONB30BaTh (PU3MONOTHUECKHE, IUATONOTHIECKHE, OHOXUMUYECKHE, GuouzHIecKHe METOAB! aHAIM3a
JUTS OLIEHKH ¥ KOPPEKIIMH COCTOSHMA XKUBBIX 00BEKTOB U MOHUTOPUHIA CPE/IBI MX obuTanus;

OIIK-2.1 TlpumeHseT TPHHIMIIEL CTPYKTypHO-GYHKLHOHANBHOA OpraHM3al|yl i HM3yHCHHUA
6UONOrMYECKUX OGBEKTOB H OLIEHKH COCTOSHHUA XKMBBIX CHCTEM;

OIIK-2.2 Mcnone3yeT (GU3HONOTHYECKHE, LMTONOTHYCCKHE, GHOXHMHYecKHEe, OHodU3HYECKHe
METO/IbI AHATH3a [T MOHUTOPHHTA U KOPPEKIHH CPENBI OOMTaHUA KUBBIX 0OBEKTOB.

OITK-6 CIIOCOGHOCTBIO WMCIOR30BaTh B MPOGECCHOHANBHON AeATENBHOCTH OCHOBHBIE 32KOHBI
JusHKH, XuMHMH, Hayk O 3emie W OGHONOrMH, MPHUMEHATH METOEI MaTeMaTHYecKOro aHaimsa ¥
MOJE/IMPOBAHMS, TEOPETHIECKUX H  IKCIICPUMEHTAIBHBIX HCCNIe/IOBAHUN, TpHOOpEeTaTh HOBBIC
MaTeMAaTHUeCKMe M eCTEeCTBEHHOHAy4HbBIC 3HAHHsA, HCMOJb3ys COBPEMCHHBIC o0pazoBaTeEHbIE H
nH(POPMAIHOHHBIE TEXHOJIOTHH,

OITK-6.1 VicnonssyeT B mpodeCCHOHATRHOM AESTENBHOCTH OCHOBHBIE 3AKOHBI hU3UKY, XUMHUM,
Hayk 0 3emie K 6uooruy;

OIIK-6.2 TIpuMeHseT METOABI MaTeMaTHYECKOro aHanusa W MOJCIHUPOBAHMUA, TEOPETHYECKUX H
SKCTIEPHMEHTATBHBIX MCCIIEI0BaHHI;

OIIK-6.3 CrocoBeH mnproGpeTaTh HOBbIE MATEMaTHYECKHE M ECTECTBCHHOHAYHHbIE 3HAHNA,
HCTIONB3YS COBPEMEHHBIE 00pa30BaTENBHbIC H uH(OPMALIMOHHBIE TEXHOIOTHH,

B) IipodeccnonanbHble KOMIETEHIHM:

IIK-1 CnocobeH 3KCIUTyaTHpOBaTh COBPEMEHHYIO anmapaTypy u o6opyioBaHHE U1 BHIMOIHCHUS
Hay4HO-HCCIIE/I0BATENBCKUX TIOTIEBIX na6opaTopHBIX GHOIOrHUECKHX paboT;

[IK-1.1 Tlpumenser B CBOeH [EATENBHOCTH AaHAUTHYCCKOC naboparopHoe 06OPY/IOBaHHE;
CpeACTBA BHIMMCIUTENBHON TEXHAKH, KOMMYHUKALKHA H CBA3H,

[IK-1.2 poeoaut nabopaTOpHBIE WCCICAOBAHMS, 3aMEpbl, aHATU3bI OTOOpaHHBIX IIPHPOAHBIX
obpasuo;  paboTaer  Ha  AHAIMTHYCCKOM nabopatopHoM ~ 00OpyAOBaHMM;  HCTIONB3YeT
ABTOMATM3MPOBAHHDIE CHCTEMBI KOHTPOIA 3KOJIOTMYECKOro COCTOAHMA TeppUTOpHiL.

Kparkoe coaepikanue AHCHHIIMHDI KunemaTnka MarepuanbHoil Touku (MT). JluHaMuKa
MatepuansHoil Toukn (MT). BpawatensHoe ABIKCHHE TBEPAOrO tena. Tuapomunamuka. KoneGanus
BOJIHBL. MOJIEKY/IApHO-KMHETHYECKad  TCOpUA (MKT) wupeanpHoro rasa. JSlenenue TnepeHoca.
TepmoanHaMUKa. DJIEKTPOCTATHCTHKA. Tpoeomauka B COIL JIMaIeXTpHKH B COII. DnekTpoeMKOCTb.
IlocTosuHeii Tok. IlocTOAHHOE MATHMTHOE IOJC (IIMIT). MarsuTHOS TOJE B  BEIICCTBE.
JnexrpomarauTHas MHAyKmsa (OMH). TeoMeTpudeckasd onTuka. DoromeTpus. BonroBag ONTHKA.
Tudpakimsa ceera. [Tonsapusanus ceTa. Temoroe nanydenue. @orosddext u GpoToHsL Teopus aToMa
Bopa. DneMeHTHI KBAHTOBOH MeXaHHKH. (Du3KKa aTOMHOTO A/1pa.

OG6mas TPYA0EMKOCTh THCHMIUIMHBI: 5 3a4CTHBIX SMHALL, 180 vacos.
HToroBblii KOHTPOJb [0 JHCHHIIAHE: 324eT-1cemMecTp, 3K3aMeH-2 CeMeCTp.



