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1. IEJIM M 3AJIAYH JUCIHUATIIAHDBI

OcHoBHas wnenb ydeOHoW gucuumuinHel "['eoxmmus M reodusmka” COCTOMT B
IIPHOOPETEHHH HABBIKOB HCIOJNB30BAHUS TEOXUMHHM M Teo(U3uKM B NpodeccuoHaIbHON

JeATENIbHOCTH, YMCHHUHM aHAIM3HUPOBAThL YCJIOBHUA r100ambHBIX 3a1a4, BI:I6HpaTI> METObI
pelIeHHs W MPOBOJAUTH aHAJHM3 MOJIYYECHHBIX PE3yJbTaTOB; Pa3BHTHH JIOTHYECKOTO MBIIIICHHS
CTYHEHTOB, 4YTO Ha TMpPaKTHKE IIOMOXXET HM aHaJIM3UpoBaThb TEKYIIYI0 CHTYaIHIO,
IIPOrHO3HPOBATh pa3BUTHE JalbHEHINUX COOBITHH M IPHHMMATh INPaBHJIBHBIE DELICHHUSH; B
(GOpPMHPOBAHHH LEJIPHOrO HAyYHOTO MHPOBO33PEHHS, BKIIOYAIONIErO 3HaHMA B 00nacT
TeOXMMHH H Te0(PU3UKH KaK HEOTBEMIIEMYIO YaCTh KYJIBTYPEL

TpeGoBaHUS K YPOBHIO OCBOCHUS yUeOHOH IIPOrpaMMBI.

JIiist MOCTHKEHHS TIOCTABIIEHHOM 1€ HeoOX0AMMO PEIIUTE CIEAYIONHE 3a/1a4H:

a) M3yyenne OCHOBHEIX 3aKOHOMepHOCTeH (hOPMHpOBAaHMS M pazBUTHsA OHocdepr! mox
BO3JEHCTBHEM re0()U3UYECKUX MOoJIel KOCMHYECKOT0 H 3€MHOI0 IIPOMCXOMKICHHUS,

6) UsyueHne B3aMMOCBs3ell COJHEUHBIX M 3€MHBIX IPOIIECCOB; M3Yy4YeHHME OCOOEHHOCTEH
reneparuu 6uochepoii coGCTBEHHBIX (PH3MUIECKHX MOJIeH;

B) TO3HAHHE XapaKTepa paclpoCTpaHEHHs XHMHYECKMX 3IEMEHTOB B Ouocdepe, ux
KOHIIEHTPAIIMHY U MUTPaLUH B OM00OBEKTAX;

I) 03HAKOMJIEHHE C POJIBIO IPaBUTALMOHHBIX U CEHCMHUYECKHX IMPOIIECCOB Ha 3apOXKICHHE
U pa3ButHe 6uocheps;

1) M3yYeHHe B3aMMOCBSI3H M CYLIHOCTH T€OXHMHYECKHX M reo(pu3MYecKHX MIPOLECCOB B
LIEJIOM C TIO3MIIMH COBPEMEHHON FeOXHMHUH H Fe0O)U3UKH,

¢) aTh TpescTaBjieHHe 06 OCHOBHBIX METOJAaX H3ydeHHs OMOJIOTHYECKHX OOBEKTOB C
MIO3HIMH TEOXUMHUH U Te0)U3UKH;

%) I0KA3aTh BAKHOCTH 3HAHWS TIEOXHMHYECKMX M TeO(H3UYECKHX IIPOLECCOB JUIs
peliieHus IpobJieM OXpaHEbl OKPYKAIOIIEH Cpeibl U 3IpaBOOXPAHEHHS.

2. IEPEYEHB IINTAHUPYEMBIX PE3YJIBTATOB OCBOEHUA 11O
JUCHUAILIMHE (MOAYJIK0), COOTHECEHHBIX C INIAHUPYEMBIMH
PE3VYJIBTATAMH OCBOEHMS OGPA30BATEJIbHOU ITPOI'PAMMBI

B pesynbTare OCBOCHMS MHCLHIUIHHBI OOYYalOIIMHCS TOTOBHTCS K CICAYIOIMM THIIAM
NESTENHLHOCTH, B COOTBETCTBHM ¢ oOpasoBatensHeiM crangaproM ®I'OC BO nanpasneHue
noarorosku 06.03.01 — buonorus.

O6mnacth npodeccHOHANBHOM AeATEIbHOCTH:

26 XuMHu4ecKoe, XMMHKO-TEXHOJIOTHYECKOE POU3BOJICTBO

Twunel 3a1a4 poHeCCHOHANBLHON NeATEIbHOCTH:

° Hay4HO-HCCIIeIOBAaTeNbCKas AEATEIBHOCTD

KomMnerenuun ody4aromerocs, GopMHpYeMbie B pe3yJibTaTe 0CBOCHHUS THCIUIIIHHBI

M3yyeHne TUCIUILIMHBI JOJDKHO C(POPMHUPOBATH CIICIYIOIIIE KOMICTCHIHH!

A) Ipodeccuonanbupie komnerennuu (I1K):

MK-1 CrnocofeH 3KCIUyaTHpOBAaTh COBPEMEHHYIO amnmapatypy ¥ oOOpyIOBaHHE JUIA
BBIIIOJIHEHHS HAay4HO-HCCIIEI0BATENLCKIX MIOJIEBBIX H JJAO0PATOPHEIX OMOIOTHYECKHX padoT:

TTK-1.1 TIpuMeHsieT B CBOEH HEATENBHOCTH aHATMTHYECKOE J1abopaTopHOe 000pyI0BaHHUE;
CpEeCTBA BBIYUCIUTEIbHON TEXHHKH, KOMMYHHKAIlMH H CBS3H;

[IK-1.2 TIpoBoauT mnaGopaTOpHble HCCIEIOBAHMs, 3aMEphl, aHAIM3bl OTOOPAHHBIX
NpHPOIHBIX 00pasuos; paGoTaTh Ha AHAIMTHYECKOM JlAGOpaTOpHOM — 00OpyIOBaHHH;
HCIIONB30BAaTh  ABTOMATH3MPOBAHHBIE CHCTEMBI KOHTPOJIA  3KOJOTHYECKOro  COCTOSAHHSA
TePPUTOPHUIA.




3. MECTO JUCIUILJIMHBI B CTPYKTYPE OIIOII

Jucnunmuaa B1.B.25 «[eoxumus u reodusukay sBISETCS OUCLUIUIMHOM YacTu
(enepaybHOroO rOCYIapCTBEHHOr0 00pa30BaTENbHOIO CTAHAAPTA 110 HANPABJIEHHIO TTOATOTOBKH
06.03.01 buonorus, mpodunb buoskonorus, kBamupukauus (CTENEHb) BHIIYCKHHKA —
"Gakanasp", popMHpyeMOH yIacTHUKaMH 00pa30BaTeIbHBIX OTHOILIEHHH.

OcBauBaercs B 5 cemecTpe.

JlaHHas TUCHUIIAHA OTHOCATCS K IIMKJIY €CTECTBEHHOHAYYHBIX JUCIMILIHH.

4. OFBEM JUCHUIIIUHBI “TEOXUMMS U TEOPHU3IUKA”
O0nem aucnunIuHbI “ I'eoxuMusa 1 reopusnka” Nis ounoii popmsel 00yueHus

CemecTpbi
Bupa yuebnoii pabornl Bcero yacos 5

AyauTopHbIe 3aHATHS (BCero) 50 50
B ToM yucie: - #
Jlexnuy, B TOM YHCJIe MHTEPaKTHBHEIE ()OPMBI 16 16
[Tpaktuyeckue 3austus (I13), u3 Hux: 34 34
I[IpaxkTHyeckas MoroToBKa 4 4
CamocTrosiTe/ibHasi padora (Bcero) 58 58
Bun npomexxyTouHoit aTTecTanuu (3a4eT, SK3aMeH) 3auer 3ayér
O6mas TPy10€eMKOCTD Yachl / 3aU€THBIE €IHHUIIEI 108/3 108/3
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6. IEPEYEHb YYEBHO-METOAWYECKOI'O OBECIIEYEHUS JJIS
CAMOCTOSATEJIBHOU PABOTBHI OBYYAROIIIUXCS ITO JUCHUIIIITHE

6.1. Meroauueckue yka3anus 1Jisi CAaMOCTOATENbHOIT paboThI
1. Teoxumus oxpyxaromieil cpenpl @ yueGHO-MeToAHYecKoe mocobue / cocrapuTend H.A.
Komaesa, I'.}O. AmnppeeBa. — Jlumenk : Jluneuxust I'TIY, 2017. — 60 c¢. — Teker :
SIIEKTPOHHBIH // JIaHb : 25IeKTpoHHO-0uOIOTeYHas cucTeMa. (nara obpamenus: 19.06.2025).
2. Tpydanos, A.M. T'eoxumus okpyxaromei cpeasl. JIaGopaTopHEIil MIPakTHKYM : yuebHOe

nocobue / A.M. Tpydanos. — Bosoraa : Bol'Y, 2014, — 78 ¢. — Tekcr : 31eKTpoHHbIH // (nata
obpamenns: 19.06.2025).

6.2. JIuTepaTypa ISl CAMOCTOSATEILHOI pabOTHI
1. Jlapuues, T.A. I'eoxumus oxpyskaromteit cpens! : yuebnoe nocodbue / T.A. Jlapuue. —
Kemeposo : KemI'V, 2013. — 115 c. — ISBN 978-5-8353-1343-3. — Tekcr : 35eKTpOHHEI //
(maTta obpamenus: 19.06.2025).

7. IEPEYEHb OCHOBHOM U JOIIOJHUTEJIBHOM JIUTEPATYPHI,
HEOBEXOJUMO JJIs1 OCBOEHMSI JUCIIUITIMHBI
4) OCHOBHas JINTepaTypa:
° eoxumus okpyxaromeil cpeasl : yueOHO-MeTonuyeckoe mocobue /
cocraputend H.A. Komaega, I'.10. AunpeeBa. — Jlunenxk : Jluneuxuit ['TIY, 2017. — 60 ¢. —
Texct : anekTpouHslit // (nata obpamenus: 19.06.2025).

8. IEPEYEHb PECYPCOB HH®OPMAITMOHHO-TEJIEKOMMYHHUKAITMOHHOM
CETU «MHTEPHET» HEOBXOJMUMABIE JJIsI OCBOEHHUSA JUCITUILINHBI
JIIst TOATOTOBKH K MPaKTHYECKHM 3aHATHAM H BBIOJIHEHHS CaMOCTOSATENBHOM paboThI
CTYJIEHTEI MOTYT HCIIOJIb30BaTh clieayronme MHTepHeT-pecypehr:
1. www.vet.purdue.edu
2. Meduniver.com — MeIUITUHCKIH HHPOPMAIITMOHHBIN caliT
3. www.mgavm.ru — upopmanuoHHelid caitt MI”ABMub
4. www.vetmed. Edu
5. www.zoology.wisc.edu
JJIEKTPOHHO-0MOIHOTeYHbIE CHCTEMBI:
9BC «CIIBI'YBM»

IBbC «KoHCcyIBTaHT CTYAEHTAY

CrnpaBoyHo-nipaBoBasi cuctema «KoncynpranTl Lirocy
YuuBepcuteTcKas nHbopmannonHas cucrema «POCCH Iy
[TomnoTtekcroBasg 6aza nanueix POLPRED.COM
Hayunas snexkrponnas 6ubnuoreka ELIBRARY.RU
Poccuiickas HayyHas Cethb
OnekTponHo-6ubIHOoTEUHAs cucteMa [Qlib
Ba3za JaHHBIX MEXKIYHAPOAHLIX HHAEKCOB HayuHoro uutuposanus Web of Science
10. TTonHOTEKCTOBasE MEXIUCIHUIUIMHAPHAA Oa3za JaHHBIX 110 CEJILCKOXO3AHCTBEHHBIM H
skoornyeckuM Haykam ProQuest AGRICULTURAL AND ENVIRONMENTAIL SCIENCE
DATABASE

11. DnexTpoHHBIE KHUTH U3/1aTENbLCTBA «IIpocnekt Hayxm»
http://prospektnauki.ru/ebooks/

50 00 =3O K mw b B9 e

12. Komnekuus «Cenbckoe xo3ssiicrBo. Berepunapus» wusparensctBa  «Ksagpo»
http://www.iprbookshop.ru/586.html



9. METOIUYECKHE YKA3AHUS AJISI OBYYAIOIIUXCS IO OCBOEHHIO
JUCHHUIIINHBI
Meroguueckie pEKOMEHIAlMM [Uis CTYASHTOB — 3TO KOMIUIEKC DPEKOMEHNAIMH H
Pa3bACHEHMI, [O3BOJSIIOIIMX CTYAGHTY ONTHUMAIBHBIM 00pasoM OpraHu3oBaTh NPOLECC
H3YUYEeHHS JaHHOM JUCLUIUIMHEIL
ConepxaHye METOAUYECKHX PEKOMEHIAlMH, KaK MPaBHJIO, MOXKET BKJIFOYATh:

« CoBersl 10 IUIAHHPOBAHMIO W OpraHH3alli¥ BPEMEHH, HEOOXOIUMOTO Ha H3y4eHHE
mucnuiumMabl. OIMCaHHe MOCHENOBATENLHOCTH IeHCTBHI CTYHEHTa, MM «CLEHApHH
U3YYEeHHUS TUCIUIUIMHED).

VTpeHHee BpeMs ABJISETCS CaMbIM IUIOJAOTBOPHEIM JUTsl yueOHo# pabots! (¢ 8-14 4acos),
saTeM mocieobenenHoe Bpems (c16-19 uacos) u BeuepHee Bpems (¢ 20-24 gacos). Cambiii
TPYIHBIA MATEPHAT PEKOMEHIYETCS K M3YUeHUI0 B Hayalle KaXJIO0r0 BpPeMEHHOr0 HHTEpBaja
nocne oraeixa. Yepes 1.5 uwaca paGorhl HeoOxoxuMm mepepbiB (10-15 muHyT), yepes 4 yaca
paboThl NepephIB JO/DKEH COCTaB/ATh 1 4ac. YacThio HayuyHOW OpraHM3alMy TPyAa SBISCTCS
OBJIafIcHHE TEXHUKOM YMCTBEHHOTO TPyd. B HOpME CTYIEHT JOJDKEH YAeATh yUeHuIo okoo 10
9acoB B JIEHb (6 4acoB B By3e, 4 yaca — JloMa).

e PexoMenparu 1o paboTe Ha JEKIMOHHBIM MaTepHAIOM

[1pu MOArOTOBKE K JIEKLHH CTYAECHTY PEKOMEH/YEeTCs:

1) mpocMOTpETh 3alUCH MPEIUIECTBYIOMIEH JIEKIMA M BOCCTAHOBHTH B IAMATH paHee
HU3yUYEHHBIH MaTepHal,

2) T0JI€3HO NPOCMOTPETH U IIPEACTOSIIMIA MaTepUal Oy IyIei JeKIHH;

3) ecnu 3aJaHa CaMOCTOSTENbHAs MPopaboTKa OT/AENbHEIX (ParMeHTOB TeMbI MPOILIOH
JIEKIHH, TO €€ HAJI0 BBHITOJIHUTE HE OTKJIA/IbIBAs;

4) ICUXOJIOTHYECKH HACTPOHTHCA Ha JIEKIHIO.

Dra pabora BKIIOYAET JBa OCHOBHBIX OJTala: KOHCIEKTHPOBaHHWE JCKIMH M
HOCJIEAYIONIYIO paboTy HAJ TEKIMOHHBIM MAaTEPHAIOM.

ITog KOHCIIEKTHPOBAHHEM IIOJpa3yMeBalOT COCTaBJe€HHe KOHCIEKTa, T.€. KpaTKOro
MHCEMEHHOTO H3JIOKEHHs COMCpKaHHs 4ero-mudo (yCTHOrO BBICTYIUICHHS — pEYH, JIEKIMH,
JIOKJTa/ia ¥ T.II. HJIH IHCBMEHHOI0 HCTOUHUKA — JOKYMEHTA, CTAaThbH, KHUIM U T.IL.).

Merosuka paGoOTBl MNpPH KOHCIEKTHPOBAHMM YCTHBIX BBICTYIUICHHH 3HAYUTEIBHO
OTJIMYAETCA OT METOMMKH PabOThl MPH KOHCIIEKTHPOBAHUY MTHCEMEHHBIX HCTOYHHKOB.

KoHCHEeKTHpYs NMHCHMEHHBIE HCTOYHHMKH, CTYNEHT MMEET BO3MOXKHOCTH HEOJAHOKPATHO
IIPOYMTATh HY)KHBIH OTPBIBOK TEKCTa, MOPA3MBICIHUTH HAJ HHM, BBIICIHTH OCHOBHBLIE MBICIH
aBTOpa, KpaTKo C(OpPMYJMpOBAaThH MX, a 3aTeM 3anucarh. [Ipy HEOOXOAMMOCTH OH MOXET
OTMETHThL U CBOE OTHOIIEHHE K 3Toif Touke 3penus. Ciymas ke JIEKIHIO, CTYJEHT OOJBIIYIO
YacTh KOMIUIEKCA YKA3aHHBIX BBINE paboT MOILKEH OTK/IAABIBATH Ha JPYroe BpeMs, CTPEMsCh
HCIIOJIB30BaTh KAXKIYI0 MHHYTY Ha 3alHCh JIEKIIMH, a HE HA €€ OCMBICIIEHHE — JUIA 3TOr0 yXe He
ocTacTcs BpeMeHH. I103ToMy TIpM KOHCIEKTHPOBAHHMH JIEKIIMHM PEKOMEHJyeTcss Ha KakKIoH
CTpaHMIle OTAENATE MOJIS VIS ITOCHIeYIOIINX 3aliMCeH B IOTIOJTHEHUE K KOHCIIEKTY.

3anucaB JIEKIMIO HJIH COCTABHB €€ KOHCIEKT, He CIEIyeT OCTaBIATh paboTy Han
JIEKIIHOHHBEIM MATepHalioM 0 Hadala MOJIroTOBKH K 3auery. HykHO mpojenaTe Kak MOXHO
paHpue Ty paboTy, KOTOpas COIPOBOXKIAET KOHCIEKTHPOBAHHE NHCHMEHHBIX HCTOYHMKOB H
KOTOPYIO HE yIAI0Ch CENaTh BO BPEMs 3aIIUCH JIEKLMH, - IPOUECTh CBOH 3alUCH, paclu(ppoBas
OT/ICTIbHBIE COKpAIEHHs, TPOAHATH3HPOBATE TEKCT, YCTAHOBUTE JIOTHYECKHME CBA3M MEXY €ro
3IEMEHTAMH, B PsAJIE ClIyyaeB MMOKa3aTh MX Ipa(UyYecKH, BHIIEIUTE IJIaBHBIE MBICIH, OTMETHTE
BONPOCEL, TpeOyrolqde  MONOIHHUTENbHOH — 00paboTKM, B  YAaCTHOCTH, KOHCYNBTAllHHU
NpernoiaBaTeis.

Ipu paGoTe Haj TEKCTOM JIEKIUH CTYAEHTY HeobXomuMo o6paTiTh 0co00e BHIMAHHE Ha
1poGIEMHBIE BOIIPOCH!, MOCTABICHHBIE IPENIOJABATENIEM TIPH YTCHHM JICKIHH, a TAKKE Ha €ro
3a7laHus ¥ PEKOMEHIALHH.

JIns kaxIol NeKIMH, NPAaKTHYeCKOTO 3aHSATHsl U JabopaTOpHOH pabOTHI MPHBOMAATCH
HOMep, TeMa, TepedeHb pPacCMaTPUBAeMBIX BONPOCOB, 00BEM B HacaX H CCHUIKM Ha
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PEKOMEHIyeMy O uTepatypy. Jns 3aHATHI, IPOBOAUMEIX B HHTEPAKTHBHBEIX (JOpMax, MOJDKHA
YKa3BIBATBCS MX OpraHM3allMOHHAs (opMa: KOMIIBIOTEPHAs CUMYJISLHUS, JE0Bas WM poJieBas
urpa, pa30op KOHKPETHOH CHTYallHH ¥ T.I.

* PexoMeHJanMu 1o MOATOTOBKE K MPAKTHYECKUM 3aHATHUAM

[IpakTHyeckue (CEeMHHAPCKHE) 3aHATHSA COCTABISIOT BAXKHYIO YacTh HPOQECCHOHATBHOM
MOArOTOBKH CTy/NeHTOB. OCHOBHas LieIb NPOBEJEHHs NMPAKTHUECKHX (CEMHUHAPCKUX) 3aHATHI -
(opMupoBaHUEe y CTYNECHTOB aHAIMTHYECKOTO, TBOPYECKOTO MBIIUIEHHs MyTeM IpPHOGpETeHHUs
NPAKTHYECKHX HaBBIKOB. Tak e IpaKTHYeCKHE 3aHATHS MPOBOIATCH C UENLIO yriayOneHHs M
3aKpEIUIEHHs] 3HAHWH, MOJTyYEeHHBIX Ha JIEKIHAX H B IIPOIECCE CaMOCTOSTENBHON paboThl Haj
HOPMATHBHBIMH JIOKYMEHTaMH, Y4eOHOH W HayuyHo#l nuteparypoit. IIpu moarotroske K
MPaKTHYECKOMY 3aHATHIO JUIS CTYAEHTOB HEOOXOIMMO H3y4YHTh WIIH ITOBTOPHUTH TEOPETHUYECKHIHA
MaTepHall 10 3alaHHON TeMe.

[Ipn mOAroOTOBKE K IPAKTAYECKOMY 3aHATHIO CTYJIEHTY PEKOMEHIYETCS IIPUIEPKUBATHCS
CIIEYIOIIEro aJirOPUTMa;

1) o3HaKOMHUTCS € IIJIAHOM IPEACTOSAIIETO 3aHATHS;

2) mnpopaboTaTh JUTEpaTypHblE MCTOYHHKH, KOTOPHIE OBUIM PEKOMEHIOBAaHbI M
03HAKOMHUTHCS C BBOAHBIMH 3aMEYaHHAMHU K COOTBETCTBYIOLIMM pa3ieiiaM.

Meronuueckue ykazaHHs K IPaKTHYECKHM (CEMHHAPCKHM) 3aHATHSAM M0 JUCIHILIIHHE
Hapsy ¢ paboueil mporpaMmoil ¥ rpagukoM y4eGHOro Ipolecca OTHOCATCS K METOIHYECKHM
NOKYMEHTaM, OIPEIEAIOIIUM YPOBEHb OpraHU3alii U KayecTBa 00pa3oBaTeIbHOr0 MpoLecca.

CopeprxaHue MpaKTHUECKUX (CEeMHUHAPCKUX) 3aHATHH (DUMKCHpyeTcs B pabouux yueOHBIX
IporpamMMax JUCLHMIUIMH B pazjienax «[lepeueHpb TeM MpaKTHYECKHUX (CEMUHAPCKUX) 3aHATHIN.

Baxknelimel cocrapinstomieii mo60il GopMBI IPaKTHYSCKUX 3aHATHN ABIAIOTCS 3aJlaHU.
OcHoBa B 3ajaHuH - IpPHUMEpP, KOTOPBIH pa3OHpaeTcs ¢ MO3ULHH TEOPHH, Pa3BUTOM B JIEKIIHH.
Kak npaBuyio, ocHOBHOe BHHUMaHHE yaemseTcss (OPMUPOBAHHIO KOHKPETHBIX YMEHHIA, HABBIKOB,
YTO M OIpEIENSCT COAEpiKaHHE AEATEIBHOCTH CTYAEHTOB - pelleHue 3amady, JiabopaTopHble
paboThl, YTOUHEHHE KaTE€ropuil U MOHATHH HAYKH, SBJISIOLIMXCS IMPEANOCHUIKONH MPaBHIBHOTO
MBIIUTIEHUS U PEYH.

[IpakTHyeckue (cCeMHHAPCKUE) 3aHATHS BBIOJHSIOT CIEIYIOIIHE 3a[auH:

- CTUMYJHpPYIOT pEryasgpHOe H3yUYeHHE pEeKOMEHIyeMOil IHTepaTypel, a TakKke
BHHUMATEIbHOE OTHOIICHHE K JIEKIIMOHHOMY KypCY;

- 3aKpeljsroT 3HaHHWsA, IMOJYYEeHHbIE B IIPOLECCE JIEKLIMOHHOrO o0ydueHHs WU
CaMOCTOATENBHOM PaboTHI HAaJl TUTEPATypOii;

- pacIUpsAIOT 00BEM IPO(pECCHOHATEHO 3HAYMMBIX 3HAHUM, YMEHHI, HABBIKOB;

- II03BOJISIOT IPOBEPHTH NIPABHIIBHOCTH paHee IMOMyYEeHHBIX 3HAHHIH;

- IPUBUBAIOT HABBIKHU CAMOCTOSTEILHOTO MBIIIIEHHS, YCTHOTO BBICTYILICHHUS,

- CIOCOOCTBYIOT CBOOOJHOMY ONEPHPOBAHUIO TEPMHHOJIOTHEIH;

- IpeAoCTaBIAIOT IIPENoJaBaTeNl0 BO3MOXXHOCTH CHCTEMAaTHYECKH KOHTPOJIMPOBATh
YPOBEHb CaMOCTOSTENLHOH paboTHI CTYICHTOB.

Meroauueckue ykazaHMd K NPakTHUECKUM (CEMHUHApCKUM) 3aHSATHSM IO JUCIMIUIMHE
IOJDKHEI OBITH OPHUEHTHPOBAHBI Ha COBPEMEHHBIE YCJIOBHS XO3SMCTBOBaHUS, IEHCTBYIOLIHME
HOpPMAaTHUBHBIC MOOKYMCHTEI, II€PEHOBEIE TEXHOJIOTHHM, Ha IIOCJIIEAHHE MOOCTHXKECHHA HAaYKH,
TEXHHUKU M NPAKTUKH, HA COBPEMEHHBIE IIPEICTABIEHUS O TE€X WJIM MHBIX SBJIEHHUSIX, U3y4aeMOH
NEeHCTBUTENBHOCTH.

JIabGopaTopHble paOOTHl COCTAaBNSIOT BaXKHYIO 4acTh MpPOQecCHOHANBHOM NOATOTOBKH
cryneHToB. OHHM HampaBlieHBl Ha 9KCIEPUMEHTAIBHOE TMOATBEPIKICHUE TEOPETHYECKHX
noJjoxxeHuH 1 popMHUpoBaHHe y4eOHBIX U MPO(ECCHOHATBHBIX NPAKTHUECKHX YMEHHIA.

Brmonnenue crynentamu 1abopaTopHBIX pabOT HaNpaBieHo Ha:

- 0000menue, cucTeMaTH3aLuIo, YILyOIeHue, 3aKperienie nojly4YeHHbIX TEOPETUUECKHX
3HAHUH N0 KOHKPETHBIM TeMaM JIMCLIMILINH;

- popmHpOBaHKE HEOOXOIMMBIX NPOPECCHOHANIEHBIX YMEHHI H HABBIKOB;

JIMCHMIINIMHEL, 110 KOTOPBIM IUIaHHPYIOTCs JlabopaTtopHble paboTel M HUX 0OBEMBI,
onpenensioTcs pabouuMy y4eOHBIMH TITaHAMH.



MerTogyudeckie yKa3aHus 10 NMPOBEACHHIO JIaOOPAaTOPHBIX paboT paspabaThiBAlOTCA Ha
CpoK sedcTBUs paboueit yueOHOM MpPOrpaMMbI M BKJIFOYAIOT:

- 3aryaBHe, B KOTOpPOM YyKasbiBaeTcsi BuA paboTel (1abopaTopHas), ee IOpPSIKOBBIH
HOMep, 00BEM B yacax H HAMMEHOBAHHUE,

- 11e7b paboThI;

- IpeZIMET U coAepikaHue paboThl;

- 0bopynoBaHuE, TEXHUYECKHE CPELCTBA, HHCTPYMEHT;

- IOPAJIOK (IIOCIIEIOBATEIbHOCTE) BEINOTHEHHS pabOThI;

- DOpaBuia TEXHWKH O0€30MacHOCTH M OXpaHBl Tpyda MHO JaHHo# pabore (1o
He0OXOMMOCTH);

- 0b1ue npaBuia K opopMIIEHHIO paboThI;

- KOHTPOJIEHBIE BOIIPOCHI,

- 33JIaHNUS,

- CIIMCOK JIUTEPATYPHI (110 HEOOXOAUMOCTH).

Copnepxanue 1aGopaTopHBIX paboT (ukcHpyeTcs B pabouMx y4eOHBIX MporpamMmax
IMCHMIUIME B pazaene «[lepedens TeM 1abopaTOpPHEIX paboTy.

IIpu MIaHWpPOBaHMH J1aGOPATOPHBIX PabOT CIEAYET YUHTHIBATh, YTO HApsy C BedyLueH
IENBI0 - IOATBEPKICHAEM TEOPETHUYECKUX IIOJOMEHHH - B XOJI€ BBIIOJHCHUS 3alaHHH Y
CTYZEHTOB (OPMUPYIOTCS NPAKTUYECKHE YMEHHs M HaBbIKM OOpalleHus ¢ JabopaTOpHBIM
060pyIOBaHHEM, AINAapaTypoil U Ip., KOTOPbIE MOIYT COCTaBJIATh 4acTh HPO(ECCHOHANBHOH
IpaKTHYecKolf MOATOTOBKH, a TAKXkKe HCCIENOBATENhCKHE YMeHHs (HaOmroxark, CpaBHMBATD,
aHATH3UPOBATh, YCTAHABJIMBATH 3aBHCHMOCTH, JIENATh BBIBOJIbI H 0OOOIICHHS, CaMOCTOATENEHO
BECTH HCCJIEI0BAHUE, OOPMIIATE PE3yIbTaTHI).

CocTaB 3amaHuit juis JaGopaTopHOil paboThl JODKEH OBITH CIUIAHUPOBAH C TaKUM
pacyeToMm, 4YTOOBI 3a OTBEJEHHOE BpeMsS OHM MOITH OBITH KayeCTBEHHO BBINOJHEHBI
GOJBIMHHCTBOM CTYICHTOB.

JlaGoparopuas paboTa Kak BHJ Y4eOHOrO 3aHSTHs JOJDKHA IPOBOJUTECH B CICIHAIBHO
o6opynoBaHHbIX y4eOHBIX naboparopusX. HeoOXOAMMBIMH CTPYKTYPHBIMM OJIEMEHTAMH
nabopaTopHOo# paboThl, NMOMHMO CAMOCTOATENLHOW MAEATENBHOCTH CTYAEHTOB, SBIAIOTCHA
MHCTPYKTK, MPOBOJMMBIH IperojaBareleM, a TakKe OpraHu3auus OOCYXJCHHS WTOTOB
BBINIOJIHEHUsI TabopaTOpHOi paboThL.

BrmonHeHHIO 1a00paTOpHEIX paboT MpPEAIIecTBYeT NPOBEPKA 3HAHMA CTYICHTOB - HX
TEOPETHUECKON TOTOBHOCTH K BBIIOJIHEHHIO 331aHUSL.

* PexoMeniaiuu 1o paboTe ¢ TUTEpaTypoOH.

Pa6oTa ¢ NTHTepaTypoil BaXKHBIH 3Tall CaMOCTOATENLHOM pabOTHI CTYAEHTA 110 OCBOCHHIO
npeaMeTa, CroCOOCTBYIOMIMI He TONBKO 3aKpEIUICHUIO 3HAHUH, HO H PacIIMpEHHIO Kpyrosopa,
YMCTBEHHEBIX CIIOCOOHOCTEH, MaMATH, YMEHMIO MBICIUTh, H3llaraTh M MOJATBEPXKAATH CBOU
rumoTe3sl W uued. KpoMe TOro, pasBUBAIOTCS HABBIKM HAy4HO-MCCIIENOBATENBCKONH paboThl,
HeoOXoIuMBIE B JlaIbHEHIeH mpo¢ecCHOHANBHOM JIeSTeTbHOCTH.

TlpucTynas K W3ydeHHe IHTEpaTypbl 1O TeMe, HEOOXOIMMO COCTaBJIATh KOHCIEKTBI,
BBIIHCKH, 3aMeTkH. KoHCIeKTHpoBaTh B 00s43aTebHOM MOPSIKE ClIEYeT TPYAbl TEOPETHKOB,
KOTOpHIE TO3BOJSAIOT OCMBICIMTh TE€OPETHYECKHit Gasuc mccneoBaHus. B ocTanbHOM MOXHO
OTPaHMYUMTBCH BBHITUCKAMH W3 H3YYCHHBIX MCTOYHHKOB. Bce BBINHMCKH, LUTATHI 00s13aTeNBHO
JIOJDKHBI HMETh TOUHBIH «06paTHBIN axpecy (aBTOp, Ha3BaHHe pabOThI, FOJ H3JaHH, CTPAHULA 1
1.71.). XenaTenpHo HampcaTh COKPAIEHHOE Ha3BaHKe BOIPOCa, K KOTOPOMY OTHOCHTCS BBINHCKA
wid 1rurata. Kpome TOro, HeoOXOAMMO HAy4HTBCS Cpa3y JKE€ COCTABIATE KapTOTEKY
ClenMaNbHON JTHTEPATYpBl U IMyONHKAIMH MCTOUYHHMKOB, KaK MPEIJIOKEHHBIX IPEIIOaBaTeIeM,
TaKk ¥ BBISBICHHBIX CAMOCTOSTENBHO, a Takke oOpaTHThes K OuOGImorpapudeckim
CHPaBOYHMKAM, JETOMHCH O KYPHAIBHBIX CTareil, KHIDKHOH JIETOINCH, pe(epaTUBHBIM
KypHanam. IIps 5TOM IyGnuKanMy HCTOYHMKOB (CTaTel, Ha3BaHWs KHUT M T.J.) IHCATh HA
OTJEMBHBIX ~ KAapTOYKaX,  3aloJHATh  KOTOpplE ~ HEOOXOMUMO — COTNIacHO  NPAaBHIIAM
Gubmuorpaduueckoro ommcanus (pamuid, MHHLMATE aBTOpa, HasBaHue padots. Mecrto
W3aHUS, W3JATENBCTBO, TOJ M3JAHMSA, KOJNMYECTBO CTpaHML, a Ul JKypHAIbHBIX CTaTed —
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Ha3BaHHE >XypHaJa, rojl M3JaHus, Homepa cTpaHuu). Ha KaIol KapTouke IenecooOpasHo
(pUKCHPOBATH MBICIIE ABTOPa KHHIH HJIM (DakT M3 STOH KHUIH JIMIIb [0 OAHOMY KOHKPETHOMY
Bompocy. Eciu B pabote, naxe B ToM e ab3ane umu dpase, COOEpIKATCS €l CY)KICHHs HIIH
(akThI 0 APyroMy BOIPOCY, TO HX CJIEAYEeT BBITUCHIBATE HAa OTAEIBHYIO KapTouky. M3noxenue
TIOIDKHO OBITH C3KATBIM, TOYHBIM, 6e3 CyOBeKTHBHBIX oneHOK. Ha 060poTHO# CcTOpOoHE KapTOYKH
MO3KHO JieJIaTh COOCTBEHHBIE 3aMeTKH O JIaHHOM KHUTE WM CTaThe, €€ COINCPIKaHUM, CTPYKTYpE,
0 TOM, Ha KaKUX MCTOYHHKAX OHA HamucaHa H IIp.

* Pa3pacHeHHs 1Mo MOBOAY pabOThI ¢ KOHTPOJIBHO-TECTOBBIMH MaTEpHalIaMH II0 Kypcy,
PEeKOMEeHJAINH 110 BEIOTHEHHIO JOMAIHUX 3a/IaHHH.

TecrupoBanie - 3T0 MpoBepKa, KOTOpas IIO3BOJIAET OIPENEIUTH: COOTBETCTBYET JIH
peanbHOE MOBEJEHHE IPOrPAMMBI OXKH/IAEMOMY, BBIIIOJIHUB CIEIHUANBHO MON0OpaHHEBIH Habop
TecToB. TeCT — 5TO BBIOJHEHHE OINPEICIEHHBIX YCIOBUI M NelcTBHII, HEOOXOMMMBIX UL
TMPOBEPKY PabOTHI TECTUPYEMON (yHKIMK Wi e€ dacTu. Ha KaxIblil BOpoc MO JUCIUIUIHHE
HEeOOX0/IMMO TPAaBUILHO OTBETHTH, BEIOPAB OJJHH BapHaHT.

* PexkoMeHJAIMH 110 BBIIONHEHHMIO KypcoBOil paboTel (ecnd OHa Mpeanojaraercs
y4eOHBIM IUIAHOM), OIIPENIENIAIOIIHNE MX TEMATHYECKYIO HAIpaBIEHHOCTh, LENM H 3aJayuH
BBIIIOJIHEHYS, TPeOOBaHMs K COePIKaHuIo, 00beMY, O(OPMIIEHHIO H OpPraHU3allii PyKOBOACTBA
HX IIOATOTOBKOM CO CTOPOHE! Kadenp u mpenoaasareliei.

CornacHO MeETOAMYECKHM YKa3aHHAM, TMPEACTABIICHHBIX B CIHCKE METOJHYECKHX
yKa3aHHil.

10. BOCIIUTATEJIbHASI PABOTA

B paMKkax pealu3aldd JIMCIMIUIMHBI IIPOBOJMTCS BOCIMTaTeNbHas pabora s
hOpPMHpOBAHHSA COBPEMEHHOTO HAy4HOrO MHPOBO33PEHHMS M CHCTEMBI (a30BBIX LEHHOCTEH,
(GopMHpOBaHHS U Pa3sBUTHS LyXOBHO-HPABCTBEHHBIX, MPAKIAHCKO-TIATPHOTHYECKHUX IIEHHOCTEH,
CHCTEMBI 3CTETHYECKHUX M STHYECKUX 3HAHHH M LIEHHOCTEH, YCTAHOBOK TOJIEPAHTHOI'O CO3HAHHS
B obmecTBe, (GOPMHUpPOBAHMS y CTYACHTOB MOTPeOHOCTH K TPyAy Kak INEpBOM >KH3HEHHOH
HeoOXOMMOCTH, BHICHIEH IEHHOCTH W TJIABHOMY CIIOCOOY JOCTHIXKEHHS JKU3HEHHOrO ycIexa,
IUIS OCO3HAHUS COLMANBHOM 3HAUMMOCTH cBOel Oyaymei npodeccun.

11. IEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOTUIA, UCITIOJIB3YEMBIX ITPU
OCYUWECTBJIEHUH OBPA30BATEJIBHOT'O ITPOIIECCA
B yueOHoM npolecce 1o JUCHUINIMHE IIPeyCMOTPEHO HCTIOJIB30BAHHE HHpOPMALMOHHBIX
TEXHOJIOTHIA:

v BeJICHHE IIPAKTHYECKHX 3aHATHH C HCIIONB30BaHHEM MYIETHMEIHA,

4 HHTEPAKTHBHBIE TEXHOJIOIWM (NPOBEAECHHE NHAIOrOB, KOJUIEKTUBHOE OOCYXISHHE
PAsIIMYHBIX TIOXO0/IOB K PEIIEHHIO TOM MK HHOH y4eOHO-TpodecCHOHANBHON 3a1a41);

v B3aMMOJEHCTBHE ¢ 00YUArOIMMUCS IOCPEACTBOM 3JIEKTPOHHOM MOYTHI;

v coBMecTHas paboTa B DJEKTPOHHOM HHQOPMAIMOHHO-00Pa30BaTENBHON  Cpefe

CII6I'YBM: https://spbguvm.ru/academy/eios

11.1. TexHOoJIOrHH HCKYCCTBEHHOI'0 HHTEJLIEKTA

Jlst OJATOTOBKH K TPAKTHYECKHM 3aHATHSM H BBITOJHEHHS CAMOCTOSTENHHOMH paboThl
CTYZEHTHI MOTYT HCIIOJH30BaTh HCKYCCTBEHHBIN HHTEIUIEKT.

MCKYCCTBEHHBIA HMHTENIEKT — KOMILIEKC TEXHOJOTHYECKHX PeIICHHUH, TIO3BOJIAIOIIU I
HMHTHPOBaTh KOTHUTHBHEIE (yHKI(MM YeTOBeKa (BK/IIOYas caMOOOyd4eHHE U [IOMCK peIeHH oe3
3apaHee 3aJaHHOTO AIrOPUTMA) M MONyyaTh NPH BBIOTHEHHH KOHKPETHBIX 3a/1ay Pe3yJIbTaThl,
COMOCTaBHMBIE, KAK MHHHMYM, C pe3yJbTaTaMH HHTEJJIEKTYalbHOH AESATENBHOCTH YEJIOBEKA.
KOMIUIEKC ~ TEXHOJOTHYECKHX  pelleHuii  BKModaeT B cebd  MHGOpPMALOHHO-
KOMMYHHKAIMOHHYI0O HH(PACTpyKTypy, MporpaMMHOe obecrieueHue (B TOM HHCIC METOJbI
MALIMHHOTO 06yYeH s), MPOIECCHl M CEPBHCHI 10 00paloTKe NaHHBIX M MOMCKY pelueHnit (Ykas
Ipesunenta Poccuifckoit ®enepauun or 10 oxrsabps 2019 r. Ne 490 «O pasBuTHH
HCKYCCTBEHHOTO MHTeNeKTa B Poccuiickoit Deneparmuy).
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JlaHHBIA MOMYJIb HalleleH Ha (OpMHPOBAaHHE KOMIETEHLHMH B cpepe HCKYCCTBEHHOIO
HHTEJUIEKTA, TI03BOJISIONIMX BBITYCKHHKAM MCIIONB30BaTh U pa3pabaTeiBaTh OTIAEIbHBIC METOMBI
M TEXHOJOTHH C YYaCTHEM HCKYCCTBEHHOrO HHTEJUIeKTa, NTHOO BIaAeTh METOMOTOTHYECKUMHM
aclleKTaMH HCIIOJIB30BaHUS M pa3paboTKM METOJOB M TEXHOJOrMH C HCIOJIb30BaHUEM
MICKYCCTBEHHOTO WHTEJUIEKTa M YCICIIHO IIPUMEHATh MX B CBOCH [EATE/IBHOCTH, BIaIETh BCEMH
KOMIETEHIIMSIMH,  CBSI3aHHBIMH C  PYKOBOJACTBOM  KOMIUIEKCHBIMHM  PELIEHHSIMH  II0
MCIIOJIF30BAHMIO H pa3paboTKe CHCTEM MCKYCCTBEHHOTO HHTEIUIEKTa, B Takxke o0Janarh
kpanudukanueli B clepe ympaBleHHs IPOEKTAMH M PYKOBOICTBOM  KOJUIEKTHBOM
pa3pabOTUHKOB.

IIpu 5TOM B YACTH MCIIOJIB30BAHUS CHCTEM HCKYCCTBEHHOIO MHTEIUIEKTa 00pa3oBaTelbHas
nporpaMma I0JDKHA obecreunBaTh (HOPMHUPOBAHME KOMIIETEHUMHA IO PEINCHHIO TaKMX 3a1ad,
KaK IUIAHMPOBAHWE, MPOTHO3HPOBAaHHE M NPHUHATHE DELICHHH, aBTOMATU3alMsl PYTHHHBIX
MPOU3BOACTBEHHEIX onepanﬂﬁ, HCITOJIE30BAHUC ABTOHOMHOTO UHTEIIEKTYAJIBHOT'O
o6opynoBaHus U POOOTOTEXHHYECKHX KOMIIIEKCOB, MHTEIUIEKTYAJbHBIX CHCTEM YMPABICHHS
JIOTMCTHKOH, IOBLIIIEHHE O€30IIaCHOCTH COTPYIHUKOB MIPH BBINOJHEHHH IIPOU3BOJICTBEHHBIX H
GU3HEC-IIPOLIECCOB,  TMOBBLIIIEHHE  JIONIBHOCTH ¥ YNOBIETBOPEHHOCTH — NOTpeOUTeNeH,
ONTHMH3AIMs Tpolecca moxbopa W oOydeHMs KaJpoB HA OCHOBE NPUMEHCHHA METOJIOB
MALIFHHOTO OOYYeHMS, HeHpOceTeBBIX MoIeieil M MeTONOB, CKBO3HBIX —IH(POBBIX
CyOTEXHOJIOTHIT HCKYCCTBEHHOTO HHTEJUIEKTA H JIP.

B uacty pa3paGOTKH CHCTEM HCKYCCTBEHHOTO MHTEJUIEKTa 00pa3oBaTelbHas NporpamMma
J0JDKHA 0BecieunBaTh (OPMHUPOBAHHE KOMIIETEHIMH B 00/MAaCTIX pa3spabOTKH M MpPOrpaMMHOM
pea3ayy aIrOPUTMOB; HCCIIEIOBaHMI AITOPATMOB H MaTeMAaTHYECKUX METOJIOB; paspaboTKi
IIPOTPaMMHBIX M TEXHOJIOTHYECKHX DELICHHH; METOJOB M TEXHOJIOrHi cOopa, XpaHCHHA U
00palOTKH JaHHBIX; pa3paGOTKM  CIELMATM3HPOBAHHOTO  ANNApaTHOro  OOECHEeYCHHMS;
TIOJrOTOBKH KBAMM(HUIMPOBAHHBIX KaJpoB B 00/acTH MCKYCCTBEHHOTO MHTEJUIEKTa HA OCHOBE
METOZI0B MAIIMHHOTO OOYYEeHHs, HEeHpOCETEBHIX MOJENEH M METOJOB, CKBO3HBIX LH(POBBIX
CyOTEeXHOIOTHI HCKYCCTBEHHOIO HHTEJIEKTA H JIP.

TeXHOMOTHH MCKYCCTBEHHOTO HHTEIEKTa HCIONB3YIOTCS Ha JTane H3JI0XKEHHsS HOBOTO
COJIepIKaHUs MO TEME M €ro 3aKpeIUIeHHs depe3 CHCTeMy MpOOGJIEMHBIX BOIPOCOB IO TEME,
JOTIOHUTENHBIX YTOUHSIOMMX MPOOIEMHEIX BOIPOCOB M BEINONHEHHE MPOOJIEMHBIX 3aaHHi.
JIOTONMHKUTENLHBIM METOHYECKUM IOJIXO0JIOM ABJIAETCSA UCIOIb30BAHIE MOJICIIH «IIEPEBEPHYTOC
o6yueHne», KOTJa yJalldecss caMOCTOATENBHO H3y4aroT TEOPETHYECKH MaTepHal JoMa, a Ha
ypoKe MepexoyaT K ero oGcyx/aeHuio B hopmaTe GpoHTAIBHOMN Gece/bl i 3aKPETIeHUIO Yepes
pellieHye 3a1a4 B MUKporpymmax (1o 4-8 uesosek).

IIpu OpraHM3aIUK 3aHSTHH MOLYJIb «HCKYCCTBEHHBIH MHTEIUIEKT? JIOJDKEH OBITh BKIIIOUEH
B K@XKJ0€ MPAKTHIECKOE 3aHATHE, YTO 3HAYMTENBHO MOBBICHT HX 3((eKTUBHOCTS, 0COOCHHO B
wacTi 06CyX/eHHs yueGHOro MaTepuaa, CaMOCTOATeIbHO OCBOSHHOTO 00YHaIOUMCs oMa ¢
[IOMOIIBIO MHTEPHET pecypcoB. PekoMerayercs, uToObl B 0OCYKICHUN NPUHSIIA YYacTHE BCE
obyuaroruecs.

[lepeueHs pecypcoB ¢ CETH HHTEPHET:

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

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

3. Cnenumanuzanus MamuHHOe o0O0yyeHHe U aHalau3 JIaHHBIX OT «MOCKOBCKHIA
(U3UKOTEXHUYECKHH  HHCTHTYT» https://ru.coursera.org/specializations/machine-learning-

dataanalysis
4. TInaropma JuTs TIpoBeeHHs copeHOBanuit 1o Data Science https:/www.kaggle.com

11.2. IlporpammHoe obecnieyeHue
IlepeueHnb JHIEH3HOHHOTO H CBOGOJHO PACHPOCTPAHAEMOTr0 NPOrPaMMHOro obecnedenus,
B TOM YHCJIe 0TE€4eCTBEHHOI0 NMPOM3BOIACTBA

Ne Hazpanne pekoMeHyeMEIX I10 pa3jiejiaM U JInneHsus
/o TeMaM NPOrpaMMbl TEXHHYECKHX U
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KOMIIBIOTEPHBIX CPeICTB 00yUEeHHUs
1 | MS PowerPoint 67580828
2 | LibreOffice ceobomnoe [10
3 | OC Anst Obpazosanue 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema Koncynerantllmoc 503/KJI
7 | Android OC ceoboxanoe 110

12. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJUMAS IS
OCYIIECTBJIEHHSI OBPA3OBATEJIbHOI'O ITPOIIECCA ITO TUCHUILIMHE

HaumeHnoBanue HaumeHoBaHHe cleNHATBHBIX OcHaleHHOCTh CleNHAILHBIX
AU CIHILTHHBI noMeuieHuii ¥ MOMeneHH A1 noMemeHuil U moMemeHuii aJs
(Mopxyas), caMocTosATeILHOiH padoThl €caMOCTOAITeJILHOI padoThI
NPaKTHK B
COOTBETCTBHH
- yueOHBbIM
IJIAHOM
Feoxumus u | 103 (196084, r. Cauxt-Ilerepbypr, | Cneyuanusuposannas Mmebenw:
reousuka yi. Uepuurosckas, oM 5) Y4eGHas | mapTsl, CTynbs, Tabypersl, y4eOHas
ayINTOPHUs JUIS IPOBEACHMS 3aHATHH | TOCKa,
CEMHHApPCKOr0 THIA, TPyNIOBBIX U | Haensouwle nocobus u  yuebnvie

WHIABHAYTIbHBIX — KOHCYJIBTAIlMH,
TEKYILEro KOHTPOJIS U
MIPOMEXYTOYHOI aTTecTalluu

mamepuainbl. Ta6IIPIIILI CXEMEI

105 (196084, r. Cauxt-IletepOypr,
yi1. Yepnurorckas, oM 5) YuebHas
ayIUTOPUS JUISA IPOBEACHHUS 3aHATHH
CEMHMHAPCKOTO THIIA, IPYIIOBBEIX H
HHIMBUJIYATBHBIX  KOHCYJIbTALMH,
TEKYILEro KOHTPOJIS "
IPOMEKYTOUHOH aTTeCcTalMK

Cneyuanusupogannas Mmebenv:
MapTHl, CTYJbs, Ta0ypeTsl, yueOHas
JIOCKa,

Haznaouvie nocobus u  yuebHvle
mamepuansl, TaOJHULBI CXEMBI

106 (196084, r. Canxr-IlerepOypr,
yi1. YepHuroBckas, oM 5) YdeOHas
ayJIMTOPHUS A IPOBENEHHUS 3aHATHH
CEMHMHAPCKOT0 THMA, TPYNIOBBIX H
HHIABHAyaJbHBIX  KOHCYIBLTAIHid,
TEKYLIETO KOHTpOJISA %}
NPOMEKYTOYHOH aTTeCTAlMH

Creyuanuzupoeanuasi Mmebenb:
napThl, CTyIbs, TaOypeThl, ydyeOHas
IocKa,

Haznaouwie nocobus u  yuebHvie
Mamepuanol. TaDIULBI CXEMBI

107 (196084, r. Canxt-IlerepOypr,
yi. Uepnurorckas, noM 5) Yuebnas
ayIUTOPUS JUIS IIPOBEICHMS 3aHATHH
CEMHHAPCKOI'0 THIA, TPYHIIOBBIX H
HHIMBHIYaIbHBIX  KOHCYJbTAllUH,
TEKYILEro KOHTpPOJIA "
IIPOMEXYTOYHOM aTTECTAIMH

CneyuanuzuposanHas mebeny:
HapThl, CTYJbs, TaOypeTsl, yueOHas
JIOCKa,

Haznaonvle nocobus u  yyebuwie

mamepuanbl. TaONMHIIBl CXEMBI

206 DBonpmoif 4YMTaNBHBIA 34l
(196084, r. Canxrt-Iletepbypr, yi.
Yepuurosckas, oM 5) Ilomemenue
VIS CAMOCTOATENBHO paboThl

Creruanu3upoBaHHas Medenb:
CTOJIBI, CTYJIBS

Texuuueckue cpelcTBa OOyUYEHHs:
KOMITBIOTEPEI € TMOJKIIOYEHHEM K

cetd «MHTEpHET» M JOCTYIIOM B
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DJIEKTPOHHYIO HH(POPMALUOHHO-
00pa3oBaTeNbHYIO Cpeny
214  Maneiii  uynTanmpHBIA  3an | CienHanu3HpoOBaHHAS Mebenb:

(196084, r. Cankr-IletepOypr, yi.
Yepuurosckas, 1oM 5) [Tomemenne
JUISL CAMOCTOSTEIBHOM paboThl

CTOJIBI, CTYJIbS

Texumueckue cperncTsa 0O0ydeHUS:
KOMIIBIOTEPBI C MOAKIIOYEHHEM K
cetn «MuTepHeT» M mocTymom B
3JIEKTPOHHYIO HH(pOpPMAIHOHHO-
00pa3oBaTeNbHYIO Cpeny

324 Otmen  uH(OPMAIMOHHBIX
texHonoruit (196084, r. Cankr-
[TeTepbypr, yn. Uepuurosckas, oM
5) Tlomemienue g XpaHeHHS U
PO HIIAKTHYECKOTO 00CITyKHBAHUS
yuebHOro 000py10BaHUS

Crernuanu3upoBaHHAS MeOens:
CTOJIBI, CTYJIBS, CIIeIHAJIBHEBI
HHBEHTaph, MAaTEpHAJIBl M 3anacHbIe
yacTH g IpoHIAKTHYECKOTO
o0CTyKUBaHUS TEXHHYECKHX
cpencTB 00y4YeHus

boke Ne 3 CroispHas MacTepckas
(196084, r. Canxrt-Ilerepbypr, yi.
Yepuurosckas, 10M 5)

[Tomemenne Ui XpaHEHHS U
npo(QHIAKTHYECKOTO 00CTYKUBaHHS
y4eOHOro 000pyHOBaHUSA

Crenuanu3upoBaHHas Mebers:
CTOJIBI, CTYyJIbA, CIIeIHaTbHbIH
WUHBEHTaph, MaTepHaIlbl IS
IpoQHIAKTHYECKOro 00CTyKUBaEHS
CIeIMaTU3UPOBaHHON Mebeu

[Tpunoxenue 1 Ha 17 1.
Pabouyro mporpaMmMy COCTaBHIIL:

KaHIHuJaT XHMHYCCKHX HAYK,

JIOLIEHT

A.H Bapsiues
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[Tpunoxenue 1

MHUHHCTEPCTBO CEILCKOT0 X035HCTBA Poccuiickoii @enepanyu

deiepanbHOE roCyAapcTBEeHHOE GI0/KETHOE 00pa3oBaTeNIbHOe YUPEKACHNE
BEICIIIET0 00pa30BaHUs

«Cankr-Tletep6yprexuii rocy1apcTBEHHBIM yHUBEPCUTET BeTEPHHAPHOMU
MeAULIMHBD)

Kadenpa Heopranuveckoii Xamuu 0 6Mopu3uKH

®OH/1 OHEHOYHbLIX CPEACTB
TeKyIero KOHTPOJIsI/IIPOMEXYTOYHOH aTTecTanuy 00y Jaromuxcst
npu ocsoennn OIIOII BO, peanusyromeit @I'OC BO

IO AUCHHUIIIIMHE

TEOXUMHUA U TEOPU3UKA»
VpoBeHb BhICIIETO 00pa3oBaHs
BAKAJIABPUAT
HanpasyieHne nNoAroToBKU 06.03.01 buoJsorus
Ipoduias buoskosiorus
Ounas popma 00ydeHHMSI

o Hayana noaroToBku — 2025

Canxkr-TletepOypr
2025 r.




MMACIIOPT ®OHJIA OIIEHOYHBIX CPEJICTB

Tabauua 1
Ne ®opmMupyemble KonTtpoaupyemsle pasaeibl Ounenounoe
KOMIIeTEeHIMH (Tembl) CpecTBO
JAUCIHUILIHHBI
A Pasgen 1. Bgenenue B | KomiokBuyM,
reoXuMHIO 6ruochepsl TECTBI
Paznen 2. | KoyokBuyM,
1. PacnipocTpan€HHOCTH TECTHI
XMMHYECKUX JJIEMEHTOB B
reocepax
Pasnen 3. Murpauus | Konnoksuym,
3 XUMHYECKHX 3JIEMEHTOB TECTHI
Paznen 4. Konnenmuu u | KomwioksBuyM,
4. NPUHITATIBI TEOXUMHH | TECTBI
nauamadToB U 6uochepsl
Pasznmen 5. | KonnokBuym,
5. PacnipocTpaHeHHOCTB U | TECTHI
IIK-1 CroocobeH 3KCIulyaTHpoBaTh | MHTPALHA XHUMHYECKHX
COBPEMEHHYIO amnmapatypy u | >nemenToB B OHocdepe
oGopynoBanue s BbIIONHeHus | Pasmen 6. | KonnokBuym,
6. | Hay4HO-HCCIIEIOBATENECKUX broreoxummuueckue TECTHI
TIOJIEBBIX U 1a60paTOPHEIX | IPOBUHIINH ¥ aHOMAJIHH
fuonmornyeckux pabor: Paznen 7. Ilpupomnoe u | Kommoxsuym,
7. |TIK-1.1 TlpuMmeHseTr B  CBOeH | TEXHOTEHHOE  3arpsA3HEHME | TECThI
JeSATebHOCTH AHAIUTHUECKOE | Cpefibl ¥ 3ab0JIeBaeMOCThb
nmabopaTopHOe obopymoBaHue; | HACEIECHHS
CpelcTBa BBIMHUCIUTENBHOH TeXHHKH, | Pazmen 8. I'eodusuka | KomnokBuym,
8. | KOMMyHHKAIH U CBSI3H; ouocteprl.  BBeneHue B | TECTHI
[IK-1.2 TIIpooaut nabopaTopHble | reodusuKy 6uochepsl
WCCIIe0OBaHUsI, 3aMepbl, aHanusbl | Pasnen 9. 3emHuas 6uocdepa | Kowioksuym,
9. | oToOpaHHBIX MPHPOIHBIX 00paslOB; | KaK IOPOAYKT | TECTBI
paboTaThb Ha AHATTUTHYIECKOM | B3aUMOJEHCTBHA
nabopaTopHOM 000pYIOBAHUH; | KOCMHYECKMX M 3€MHBIX
HCIIOJB30BATE ABTOMATH3UPOBAHHBIE | (haKTOPOB
CHCTEMBI KOHTPOJIA dKomormdeckoro | Pasjen 10. I'paBuramuonnoe | KosiokBuyM,
10. | cOCTOSHUS TEPPUTOPHUH. mone 3eMiId M IUIAHET | TECTHI
CoyHeuHOH CHCTEMBI
Paznen 11. | KonnoxsuyMm,
L1 DneKTpoMarHuTHBIE HOJIS | TECTBI
3emiu
Paznen 12. | KomoxBuyM,
12, DJeKTpOMarHUTHLIE TOJSA H | TECTHI
JKH3HEIEATeTILHOCTh
OpraHu3MoOB
Pasmen 13. Papmarnmonnsie | KomuiokBuyM,
13; 10J1s1 3eMJIH TECTHI
Paznen 14. Celicmuyeckue | KonnoksuyM,
14. NPUPOIHBIE M TEXHOTEHHBIE | TECTHI

(akTopbI B
duocheps

pa3zBUTHH




IIpuMepHBIii NepeyeHb OLeHOYHBIX CPEACTB

Tabauua 2
Ne | Haumenoaunwue KpaTkas xapakTepHCTHKA OIEHOYHOTO [Ipencrasnenue
OLIEHOYHOTO cpezncTsa OIIEHOYHOT'O Cpe/ICTBa
CpeicTBa B (hoHE
I CpelcTBO KOHTPOJIsE yCBOEHUs y4eOHOTO
MaTepHalla TEMBI, pa3jielia Hild pa3/ielioB Bomnpocsr 1o
JTUCITHILTHHEI, OPraHH30BaHHOE KaK yaeOHoe TeMam/paszenam
Komnoxeuym 3aHATHE B BUJE coOeceIOBaHMs JUACIIATLTHHBI
IpenofaBarens ¢ 00ydJalouMu
20 CucremMa cTanIapTU3UPOBAHHBIX 3aTaHUM,
MO3BOJISIONIAs ABTOMAaTH3HPOBATE @OoHJI TECTOBBIX
TecTbl IpOLEnypy 3ajaHui
M3MEpEHHUS YPOBHS 3HAHUI U yMEHUH
o0yuaromerocs
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NEPEYEHb KOHTPOJIBHBIX 3AI[AI-}I/II‘/'I 1 MHBIX MATEPHAJIOB,
HEOBXOJAUMBIX JJIS1 OUEHKHU 3HAHUH, YMEHUH, HABBIKOB 1 OIIBITA
JEATEJBHOCTH

1.1. Tunosslie 3aJAHUA JJUIS TEKYIIECIro KOHTPOJIHA YCIIEBAEMOCTH

1.1.1. Iepedens BonpocoB K KOJJIOKBHYMY

Bonpocwr 014 oyenxu komnemenyuu.

IK-1 CrnocofeH 3KCIUyaTHPOBATH COBPEMEHHYIO ammnaparypy u o0OpylIOBaHHE IUIA
BBITNIOJIHEHH S HAYYHO-UCCIEA0BATC/IbCKUX [10JICBBIX H HﬂﬁOp&TOprIX OHOJIOTHYECKHX paﬁOT

[1K-1.1 TIpumeHsieT B CBOEH JIeATENPHOCTH aHAIMTHYECKoe JabopaTopHOoe 000pyI0BaHHME;
Cpe/ICTBa BEIYHUCITUTENEHON TEXHHKH, KOMMYHHKAIIMK U CBA3H;

ITo paszpenam 1-7:

1. Kak Ha3bIBaeTCA 3aKOH, COAEPIKALIUMN TOJIOKEHHE O BCEOOIIEM pacCesHUH XUMHUCCKUX
DJIEMEHTOR?

2. Kakue XuMuuecKie IIeMEHTH UMEIOT HauboJIbIlIee pacpocTpaHeH!e B 3eMHOI kope?

3. Kakue KOMIIOHEHTHI JiaH{mad)Ta HIMEIOT HanOoJbIIEE CXOJICTBO XMMHYECKOTO COCTaBa ¢
3€MHOU KOpOH?

4. Kaxoii BU MUTpAlMH ABISIETCS Hanboiee CI0KHBIM?

5. OT yero 3aBMCHT MHUIPALlUs BelecTBa?

6. Kakue XHMHYECKHE DIIEMEHTEI MOTYT OBITH THIOMOP(QHEIMH?

7. Kakue BHIBI T€OXMMHYECKHX OapbepoB UMEIOT HAHOONbIIEE 3HAUCHHE IS
(GopMHpPOBAHIS 30JI0THIX POCCHINEH?

8. Kakue reoXxuMuUecKHe aHOMAJIMK 0OBIYHO HMEIOT HauOOJIBIIYIO III0IIA (b
pacnpocTpaHeHHs?

9. Kaxue CTaTHCTHUECKHE II0KA3aTEH COBIAAAIOT IPU HOPMAIBLHOM paclpe/ieIeHUH
XHMHYECKHX 3JIEMEHTOB B MMOACHCTEMAX JaHAIAGTOB?

10.13 KaKuX XUMHUIECKHX 3IEMEHTOB COCTOMT JKMBOE BEIIECTBO?

11. Kak Ha3pIBaeTCS FeOXMMHYECKHH II0Ka3aTe)lb, XapaKTepH3YIOILUHA OTHOLICHHUE
cozlepyKaHHsl JIEMEHTA B 30JI€ PACTEHHUH K €ro COIEPKaHUIO B TOPHOM MTOPOJIE U T104BE Ha
KOTOPOit 3TO pacTeHHe IPOH3PacTacT?

12.I' e cocpenoToueHa OCHOBHAS Macca KHBOTO BelecTsa?

[IK-1.2 [IpoBomuT naGopaTOpHBIE HCCIENOBAHHS, 3aMEphl, AHAIM3EI OTOOPaHHBIX
NPHPOJHEIX 00pasmoB; pafoTaTh Ha aHAIMTHYECKOM J1abopaTopHOM —06OpYIOBaHWH;
HCIOJB30BAaTh  ABTOMATM3MPOBAHHBIE CHCTEMBl KOHTPOJISA — 3KOJIOTMYECKOro  COCTOSHHS
TEPPUTOPHH.

13.Yto npemmoxun b. b. IToJIbIHOB MCIIO/IB30BATh B Ka4ECTBE IIaBHOI'O KPHUTEPHS
BBIJIEJIEHHS DJIEMEHTAPHBIX JIaHAAQTOB?

14. JTnst KaKuX IPHPOJHBEIX KOMILIEKCOB XapaKTepHa HauOobIas 10113k BEIBICHHS
3JIEMEHTAPHEBIX JJaHAMadTOB?

15. Kakue reoXMMHYECKHE NT0KA3aTeNH XapaKTepH3yeT KacKaHyro JaHamadTHo-
TEOXHMHUYECKYIO CHCTEMY?

16. JUtst Kakux JasamadToB XapakTePHO GJIM3KOE COOTHOIIEHHE GHOMACCHI M €)KEr0IHOH
MpOYKLHH?

17.Kakas rpynna jasquadtos obnagaet HanbobIIel caMoOpraHU3alue u
YCTOHYIHUBOCTBIO?

18.Kaxoii XMMHYECKHiA cocTaB MpeobIanaeT B peYHbIX, TOYBEHHBIX H TPYHTOBBIX BOJAX
TYMHHBIX JTaHImAhTOB?




19. Kakue reoXxuMHUYeCKHE YCIIOBHS XapaKTepHBI IS IJIEEBBIX BOJ?
20.Kaxue rpynisl XUMHYECKHE dJIEMEHTEI JIETKO MHTPUPYIOT B CHIIBHOKHCIIBIX BOJaX?
21.B 4eM 3aKknodaeTcs CyIECTBEHHOE OTIIHYKe Hoochephl 0T Guochepn?

22.Yr0 siBNsieTcs TIIaBHBIM UCTOYHHKOM 3arps3HEHHs OKpYKaroleii cpepl?
23.Kakue BHJBI 3arpsA3HSAIONIMX BELIECTB SBJISIIOTCSI HanboJiee TOKCHYHBIMH?
24.JIng KaK¥X reOXMMHYECKHX ITOKa3aTeNel YCTaHOBJIEHA CBA3h CO 3/I0POBBEM UEIOBEKA?

[TK-1.1 IIpumensieT B cBOEH AesATEILHOCTH aHAINTHYECKOE JlabopaTopHOe 060pyI0BAHUE;
CPEICTBA BLIYMCIIMTEILHON TEXHUKH, KOMMYHUKAI[HH H CBSA3H;

ITo paznenam 8-14:

1. Kto u3 yueHBIX BriepBble 000CHOBAJ THIIOTE3Y "XOJIOJHOTO" IPOUCXOMKIEHUS 3eMITH?

2. KT0 M3 y4eHBIX BIepBLIe OOBACHHII IPUYHHY BpalleH s 3eMIIH BOKPYT CBoeH ocu?

3. C xaxo#l TOYHOCTBIO PaJHOJIIOIHYECKHMH METOAaMHU OIIpe/ieieH BO3pacT Beel 3eMiu B
4,6 mumnapna yer?

4. YTo CIIy>KHMT OCHOBOIT JUISl ONIpe/IeNeH s PaIHOJIOTHYECKUME METOJAMH BO3pacTa Beelt
3emmu?

5. I'me panuonoruyeckum MeToI0M OBUTH YCTaHORBJIEHBI CaMble IPEBHHUE IOPOJLI Ha 3eMIe,
BO3pacT KOTOPBIX 0K0JIO 4,1- 4.2 mipa. net?

6. Kakue ceificMuyeckie BOJIHBI HE pacIpOCTPAHSAIOTCS B JKHIKOH M ra3o00pasmoii cpene?

7. CKOpOCTh KaKUX CEHCMHUECKHX BOJH HaubobIIas?

8. Ha rpanuiie kakux reocdep UM UX yacTeil CKOPOCTH MPOAOJIBHBIX U IIOIIEPEYHBIX
CeHCMHUYECKHX BOJIH JOCTHIAaeT HaubOIBIIEro 3HAaYeHNS, a 3aTeM Pe3K0O YMEHbIIAeTcs ?

9. Yepes kakyio U3 yacTel BHyTpEHHUX reocdep 3eMIi He IPOXOIAT ONEPEYHEIe
celicMHUeCKHE BOTHBI?

10.Kaxoli U3 nepeyrcieHHBIX METO/IOB B HACTOSIIIEE BPEMS SBJISIETCS HAUOO0JIee TOUHBIM IS
OIpeJie/IeHUs] MacChl 3eMIu?

11.I110THOCTE KaKOr0 XUMHUYECKOTO dJIeMeHTa Haubonbias Ha 3emie?

12.I'ne 3aperucTpupoBaH HaUOONBIIKI reOTEPMUYECKHM rpajiueHT?

13./1o xaxoii HauGoJbLIeH ITyOHHBL, 110 pacueTaM B.A.Marauukoro, mpocieKHBacTCs
CpenHuii 11 3eMIIH reoTepMUYecKuil rpaauent, papHeii 0,03rpag.C/m?

14.Kaxoit 13 HCTOYHHKOB SHIOTCHHOTO TeIlia SIBJISeTCs IJIaBHEH M ?

15.B xakom ciioe 3eMHOit KOphI reHepaliis Teria pagioakTHBHEIMH HCTOYHHKAMHU
Haubonpas?

16.B kakux ¢puznyeckux eqununax B cucreMe CU u3mepsieTcsi MrHOBEHHBIH (CEKYHIHBIH)
TEIUIOBOH MOTOK?

17.B xaxux paiioHax TEMJI0BOH MOTOK U3 HeAp 3eMJIM MaKCHMaJIeH?

18.Ha xakoit mmupoTe 3eMIM HOpMaIbHOE YCKOPEHHE CHJIBI TSHKECTH MMeeT Haubobiiee
3HayeHue?

19.KTo0 13 y4eHBIX BIEpBbIE ONPEACITHII 3HAYECHUE MPAaBUTAI[IOHHOM ITOCTOSHHOH?

20.Kaxo#i 13 3J1eMEHTOB 36MHOI'0 MarHeTU3Ma He OTHOCHTCS K CHJIOBBIM KOMIIOHEHTaM
MarHuTHOTO MoJIs?

[IK-1.2 IlpoBomuT naGoparopHble HCCIEOBAHUS, 3aMephbl, aHAIHM3Bl OTOOPAaHHBIX
IPUPOAHBIX  00pa3unoB; paboTaTh Ha aHAJIUTHYECKOM JiabopaTopHOM 000py/lOBaHUH;
UCIIOJIB30BaTh  ABTOMATH3UPOBAHHBIE CHCTEMBI KOHTPOJII  3KOJOTHYECKOrO0  COCTOSHHUS
TEPPUTOPHI.

21.Kakas U3 nepevyucIeHHBIX MArHUTHBIX KapT OTpa)kaeT paclpeie]eHue MarHHTHOTO
HAKJIOHEHUS?

22.CyMMy KaKHX MarHUTHEIX ITOJIeii HA3BIBAIOT HOPMAaJILHBIM MarHHUTHBIM I10JTeM?

23.K xakuMm BapHALHIM MarHUTHOTO TIOJIS OTHOCSTCS MarHUTHEBIE Oypu?



24 .OnpeneneHus HayKH reo(Qu3uKy.

25.T'eodu3uka — TeopeTHYecKas WK MpaKkTHYecKas HayKa?:

26.Koraa 3apoauiack U pa3BUBalach reopusnxa’?

27.I'unoTe3s! BOSHUKHOBEHHS COJIHEYHOM CHCTEMBI

28.Kakoii BozpacT 3eMiH B HacTOsIIEE BpeMsa?

29.Kakue [1a 3Tana B MCTOPHH 3eMITH BBLIENSIOTCS reo(usukamu?

30.Kakue 1aioT MeTobl JaloT HanOoJiee TOYHBIE pe3yIbTaThl ONpeAeneHus abCOIOTHOTO
BO3pacTa 3eMinu?

31.13 xakux cioes (CBEpXy BHH3) COCTOHT Kopa 3emimn?

32.J10718 KaKoro ¢j1os siBisieTcss Hanbomnblnelt B kope 3emiu?

33.Kaxoif 13 51€MEHTOB HMeET HAaHGOIBIIYIO KOHIEHTPAIMIO (B MACCOBBIX IPOLEHTAX) B
cocrase 3emiis BMecTe ¢ arMocdepoit u runpochepoit?

34.Ha30BHTE IJIaBHBIH HIOTEHHBINH HCTOYHHK TEIJIa B TCIJIOBOM PEXHME 3E€MIIH.

35.'o10Boii TemnoBoii Gananc 3eMin BMecTe ¢ atMocdepoii.

36.Kakoe n3nydyeHue Ha 3eMile Ha3bIBaIOT 3 HeKTHBHBIM?

37.B uéM 3aKmodaercs Y HUBEPCAIBHBIN XapaKTep CHI TArOTEHUs?

38.HopmansHoe rpaBuTannoHHoe none? Yro 3to Takoe?

39.KakoBa TOJIIMHA 3eMHOIT KOPBI B CPE/THEM O I10 BCEMY 3eMHOMY Iapy?

40.KakoBa nmpupo/ia reoMarHeTu3Ma 3emMiu?

1.1.2. Tectnl

Tecmbl 05t OYeHKU KOMNEeMeHYUuU:
[IK-1 CrnocobeH 3KcIyaTHpOBaTh COBPEMEHHYIO ammaparypy d ofopyjpoBaHue i

BBIIIOJIHEHHAS HAYYHO-HCCIIEJOBATENBCKHX TOJIEBBIX U JJA00PATOPHBIX GHOTOTHYECKHX paboT
[IK-1.1 Ilpumenser B cBoell HESATENBHOCTH  AHATMTHYECKOE JlaGOpaTopHOE
060pyIOBaHKe; CPe/ICTBA BEIYMCIUTENLHON TEXHUKH, KOMMYHHUKAIMH H CBSA3H
[IK-1.2 TIpoBoaut naGopaTOpHble HCCIECAOBAHMS, 3aMEpBI, aHAIM3bl OTOOPAHHBIX
NPUPOIHEIX 00pasloB, paboTaTh Ha AHATMTHYECKOM JIAGOPaTOPHOM obopynoBaHHH;
HCIIOJIB30BAaTh  ABTOMATH3MPOBAHHBIE CHCTEMBI  KOHTPOJSL ~ SKOJIOTHYECKOrO  COCTOSIHHS
TEPPUTOPHIA.

3AJAHUS 3AKPBITOI'O THIIA

3apnanus KOMGHHHPOBaHHOI"O THIIA € BblﬁﬂpOM O/THOT0 BEPHOI'0 OTBETA H3 npeaI0KeHHbIX
BAPpHAHTOB

MK-1.1 Ilpumenser B cBoeil JIEATENBHOCTH aHATMTHYECKOe JabopaTopHOe
060pyI0BaHHE; CPEICTBA BEIYUCIUTENLHON TEXHUKH, KOMMYHHKAI[MA U CBS3H

3ananue 1.

Ipoyumatime 3a0anue u eulbepume nPAGUILHEIU OMBEM.

Yro mpemtoxkun b. B. IloneiHOB uchonb30BaTh B KadeCTBE TIJIABHOTO KpUTEPH:A
BBIJICJICHHUS JIEMEHTAPHBIX JTAaHAIAPTOB?

1. OIHOPOAHOCTB JTUTOJIOTHYECKOrO COCTABA.

2. CXo/HBIM XapaKTep yBJIaXXHEHHUS.

3. OnuHAKOBBIH TUIT PACTUTEIBHOCTH.

4. OgHOPOHOCTE IIOYBHI.

Zanumure qUQpY, 0K KOTOPOit yKazaH BEPHEIH OTBET

Ortger: 1



3agauue 2.

IIpouumatiime 3a0anue u 6vtdepume NPAGULLHLIU OMGEM.

Kax Ha3pIBaeTCA 3aKOH, COZepXKalluil TON0KeHHe 0 BceoOIeM paccesHu XMMHYECKUX
3JIeMEHTOB?

1. Knapka-Beprazackoro.

2. lonpammMuTa.

3. llepenbMmana-1 71a30BCKOI.

4. IloneiHOBRA.

SanummTe 1Udpy, MO KOTOPOH yKa3aH BEPHBIA OTBET

Ortser: 1

3agaumne 3.

IIpouumaiime 3adanue u gvblbepume nPaAsUNbLHBLL OMEEM.
Kaxoit BU MEIpalKy sBJIsSETCs HanboJiee CIOMKHBIM?

1. buorennas.

2. TexHoreHHas.

3. Ou3HKOo-XUMHYECKas.

4, Mexanudeckas.

3anumute udpy, M0 KOTOPOil yKa3aH BEPHBIH OTBET
OrtseT: 2

3aganua KOMOMHHPOBAHHOIO THIIA ¢ BbIDOPOM HECKOJIBKHX BEPHBIX 0TBETOB H3
npeIoKeHHbIX BADHAHTOB

3apnanmue 4.

IIpouumatime 3adanue, Gvlbepume NPAGULbLHbIE OMBEMbL.
OT 4ero 3aBMCHT MHTPALHS BeNeCTBa?

1 OT cTpOeHHS aTOMOB.

2 Ot nauamadTHO-reOXUMHIECKUX YCIIOBHH.

3 Ot BeNMUYMHBI KJ1apKa.

4 Ot THIIA IOYBEL

3anumuTe UQPEI, TOJ KOTOPLIMH YKa3aHbl BEPHBIE OTBCTHI
Orser: 14

3apaumue S.

IIpouumaiime 3adanue, gvibepume NPAGUNLHBLE OBEMbL.

Kako#f XxMMHYECKHIl cocTaB IpeobiafacT B PEYHBIX, MOYBEHHBIX M I'PYHTOBBIX BOJaX
T'YMHIHBIX TaHqmapToB?

1. XitopuaHoO-HaTPHEBBIH.

2. 'mmpoxapOOHATHO-KaNBLHEBEIH.

3. Cyns(aTHO-MarHMeBBIH.

4, TunpoxapOOHATHO-HATPHEBEIIA.

Banumute nupPbl, 0] KOTOPBIMU YKa3aHbl BEPHBIE OTBETHI

Ortgert: 14

3ajanusd 3aKPBITOr0 TUIIA HA YCTAHOBJIEHHE COOTBETCTBHSA
3ananue 6.

IIpouumaiime 3adanue u yCmanosume coomeemcmeue.
VcTaHOBUTE COOTBETCTBHE MEXKIY DJIEMEHTOM M €ro IPUMEHEHHEM




JJIeMeHTBI IIpumeneHnue

A Xnop 1 Munepanusanus TkaHen

b JIutui 2 Ocsewenue

B Kanpuuii 3 AKKyMYJISTOPEI

r Heon 4 Je3undexius BoAbI ¥ MOBEpXHOCTEH
3 Ceapka

3anuuuTe B Tabnuiy BeIOpaHHbIe HUQPHI 10 COOTBETCTBYIOIMMH OYKBaMH.

A b B r

Oteet: A4B3BI1I72

3aganue 7.
Ipouumaiime 3a0anue u ycmaHosume coOOmeemcmeue.
YcTaHOBHTE COOTBETCTBHE MEKIY COSIHHEHHEM H KJIACCOM, K KOTOPOMY OHO OTHOCHTCS

Coeaqunenne Kiaacce
A HNO; 1 OCHOBHBIH TUIPOKCHULT
b Fe(OH)2 2 Counp
B Fe(OH)NO3 3 Oxcun
r NaNO3 4 Kucnora
3 AMbOTepHBIH THIPOKCH]

3anumuTe B TaBIMILY BEIOpAHHEBIE U PEI TOJT COOTBETCTBYIOIIMMH OyKBaMH.

A b B r

Otreer: A451B2172

3ananue 8.
Ipouumatime 3a0anue u ycmaHosume coomsemcmetle.



YcTaHOBUTE COOTBETCTBHE MeXAY KOMIUIEKCHBIM COCIHHCHHCM H KOOpJUHAIHOHHBIM
YHCJIOM LICHTPaJIBHOTO HOHAa

KomnuekcHoe coequnenue Koopa.uucio
A [Cu(NH3)4]SO4 1 3
b Na3[Co(NO2)s) 2 4
B H[AuCl4] 3 2
r [Ag(NH3),]OH 4 6
3anuumTe B TaGIHIy BHIOpaHHBIE MHE(PEI [0/l COOTBETCTBYIOIMMHU OyKBaMH.
A b B I
Oteet: A3b4B2I3
3apanue 9.
TIpoyumaiime 3a0anue u ycmanogume coomeemcmeue.
VcTaHOBUTE COOTBETCTBHE MEXTY YUIEHBIM U €r0 BKIIAJOM B Pa3BUTHE XMMHH
Yyenbrii Braan
A [lerep Baare 1 PacueT 1 npuMeHeHHe cBOOOIHOM
OHEpPTUHU
b Jlxo3aits ['ub6c 2 Teopus 3NMEKTPOITUTHYECKOM
JIMCCOLIHAINH
B Jhxozed Tomcon 3 3aK0H JIeHCTBYIOIINX Mace
I Caante AppeHuyc 4 [Ipupona 31MEKTPOHOB
5 Onucanue 3HTPOITHH
3anuimuTe B TAONMILY BRIOpaHHBIE IM(PLI [IOX COOTBETCTBYIOIMMY OYKBAMH.
A b B ¥

Otset: A3B1B4I72

3axauue 10.

Hpoqumaﬁme 3a0anue u ycmanoeume cOOmeemcmeue.
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YcTaHoBUTE COOTBETCTBHUE MEXJIY HOHOM M Ka4yeCTBECHHBIM pPEAKTHBOM JUIA €ro

obHapyXeHUs
Honbl PeakTun
A | Ba* 1 HNO;
b Ag’ 2 PacTBOpHUMBIE OCHOBaHHS
B |Fe" 3 (NHa)S
r Mn** 4 HCI
5 H2S04

3anuinnuTe B TabMIy BEIOpAHHBIE [ PEI O] COOTBETCTBYIOIMMH OyKBaMH.

b B r

Otser: ASBb4B213

[IK-1.2 TIposomuT nabopaTOpHbIE HCCIEIOBAHUS, 3aMephbl, AHAIM3El OTOOPaHHBIX

IPHPOAHBIX 00pasioB; paboTaTh Ha aHAIMTHYECKOM JabopaTopHOM —00OpYIOBaHHH;
UCIOJIL30BAaTh  ABTOMATH3UPOBAHHBIE CHCTEMBI  KOHTPOJIS  OKOJIOTUYECKOIO0  COCTOSHHA
TEpPUTOPHIi.

CHIIBI.

3ananus 3AKPBITOr0 THIIA HA YCTAHOBJEHHE IT0C/1€10BATEIBHOCTH

3ananne 11.

Ipouumaiime 3adanue u ycmanogume nOCIEO08AMeNbHOCHb.

Pacronoxure caeayIole JIEMEHTHI B IIOPAIKE BO3PACTaHUS NIEKTPOOTPHLATEIbHOCTH
1.Li

2.Ba

¢

4.Cl

Orger: 2134

3amanue 12.
IIpoyumatime 3a0anue u ycmanogume nocied08amenNbHOCb.
PaCIIONIOKHTE CIEAYIONIIE KHCIOTHBIE OCTATKH B IIOPSAIKE BO3PACTAHMS OKUCIUTEIBHOH

1.CI

2. ClOg

3. ClOy

4. ClOy”
Otset: 1432

3aganue 13.

L1




IIpoyumaiime 3a0anue u ycmanogume nocnedosamenbHOCHb.
Pacnionosxute HayuHBIe OTKPBITHS B XPOHOJIOTHYECKOM TTOPSIIKE

1. Co3anue ranbBaHUYECKHX JIEMEHTOB

2. 3aKOH COXpaHEHHS SHEPTHH

3. OTxpeITHE BOZOpOIA

4. MeToJiB! sIIEPHOTO pacmana

Otget: 3124

3aganue 14.
IIpowumaiime 3adanue u ycmanogume nociedo8amenbHOCMb.
Pacronosxure >1€MEHTHl MO0 Mepe YBENHYEHHsS BAICHTHBIX JJICKTPOHOB Ha BHEIIHEM
IEKTPOHHOM CJI0e
* k.
s
3. Gk
4.8°.
Ortger: 2431

3aganue 15.

lIpoyumaiime 3adanue u ycmanogume nocied08amenbHOCMb.

ITpu nomeleHHH COEIMHEHUs XpOMa B KUCIIYIO Cpely pacTBOp MpHOOpPE OpaHKeBYIO
OKpacKy. 3aTeM IpH HEUTpalIM3alMHM pacTBOPa U MPOBEJEHHH CIIEAYIOIIEH PeaKIMH MOy YU
3eneHblii ocanok. [lpunuBaHMEM INENOYH pacTBOPHIM OCAJIOK W IOJNYYHIH YCTONYHBBINA
H3YMPYIHBIH pacTBOp. YKaxuHTe COSMHEHHUS XPOMa B MIOPAIKE YIIOMHHAHHS.

1. Cr(OH)3

2. B0

3. Cr207%;

4. [Cr(OH)6)*.

Ortser: 2314

3ATAHHUSA OTKPBITOI'O TUITA

3anauue 16.

Ipoyumaiime 3a0anue u oaiime 060cHOBAHHbIL OMEem

B kakoMm croe 3eMHOH KOpBI TeHepalMs TeIUla pPaJdOaKTHBHBIMH HCTOYHHKAMH
HanOoJbIIasn?

Otset: Ha KOHTHHEHTAX IPOLIECCH] paIHOAKTHBHOTO pacnaja MPOUCXOST B OCHOBHOM B
TpaHUTHOM cJjloe 3eMHOH kopbl Ha rinyduHe 20-30 u OGonee kunomerpoB. B okeaHax — B
BEPXHEN MAHTHH.

3aganue 17.

IIpouumaiime 3adanue u datime 060CHOBAHHLLI OMBEM.

Kakue celicMuueckrie BOJHEI He paclipoCTpaHSIIOTCs B XKHIAKOH U razoo0pasHoii cpene?

Oteer: B xuakodt ¥ ra3zoo0pa3HOM cpele He paclpOCTPAHSIOTCS IIOTEPEYHbIE
CEeHCMHYECKHE BOJTHEL.

3ananmne 18.
IIpouumatime 3adarnue u Oatime 06OCHOBAHHDLII OMBEM.
Kakoii xumuueckuif coctaB mpeobialaeT B pedyHBIX, NOYBEHHBIX M TPYHTOBBIX BOJAX
IYMHAHBIX JaHamadToB?
OtBer: B peuHbIX, NOYBEHHBIX M TIPYHTOBBIX BOJAX TI'YMHAHBIX JaHAmadTOB
npeobnanaer ruapokapOoHaTHo-KanbuueBsli coctas (Ca2+-HCO3-).
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ITpeobnananue kanpiust OOBSACHIETCS TEM, YTO 3TO TJIABHBIM METa/LT JKMBOTO BEIIECTBa,
KOTOPBIH NpH pa3jIoXKEHUH PACTHTENBHBIX OCTATKOB B HAaHOOJBIIEM KOJHYECTBE IOCTYMAeT B
BOZY.

3ajganue 19.

IIpouumatime 3a0anue u daiime 060CHOBAHHbLI OMEeEN.

JUis kakux nanqma@ToB XapaKTEpHO OJIM3KOE COOTHOLIEHHE GHOMACCHI M €XKEroJHOMH
IpoayKIUu?

Otget: bnu3koe cooTHomeHHe OHOMAcCHI M €XEroHOI MPOAYKIHH XapaKTEPHO s

cyOTponuyeckux cremnel, pacnpocTpaHEHHBIX Ha JIECCOBHIX paBHHHAX B HpeAropbsx CpemHeit
Asnu.

3apanue 20.

IIpouumaiime mexcm u 0aiime pasgepHymoviii 000CHOBAHHBLI OMEem

Kak HaspiBaeTcss TIeOXMMHUYECKHI II0Ka3aTelb, XapaKTEPU3YIOUIHH OTHOLICHUE
COEp)KaHMsl DJIEMEHTA B 30JIe pacTE€HHUil K €ro coJep)aHWIO B TOPHOM MOpoie M IMo4YBe Ha
KOTOpO# 3TO pacTeHHe Ipou3pacraer?

Otser: KoapuimeHT GHONOrHYECKOro MNOMIOMEHHsS — TeOXHMHUYECKH IO0Ka3aTelb,

XapaKTepH?.y}omHﬁ OTHOLICHHE COLAEPIKaHHSA JJIEMEHTa B 30JI€ paCTeHI/II:I K €TI0 COOEpPKaHUIO B
TIIOYBE MM TOPHOIt mopoze.

1.2. Tunosble 320aHU JUIH NIPOMEKYTOYHOH ATTECTALUMT

1.2.1. Bonpoce! k 3a4éry

®opmupyeMasi KOMIIETEHLMS

IIK-1 CrniocobGeH SKCIUTyaTHpOBaTh COBPEMEHHYIO ammapatypy d obopynoBaHHMe IS
BBINOJIHEHHSI HAYYHO-HCCIIEA0BATENBCKHX MOJIEBBIX U IAOOPATOPHBIX OHOJIOTHYECKUX padoT;

[TK-1.1 [IpumeHsieT B cBOEH JesTeIbHOCTH aHAIHTHYECKoe J1abopaTopHoe 000pyAOBaHHE;
CpeacTea BBIYHCIIUTEHLHOH TEXHHKH, KOMMYHHKAIIUH H CBA3H,

Bonpoce! k 3auéry no pasaenam 1-7:
1. OTnuyKe reoXUMHYECKOT0 MBIIUIEHUS, OT XMMHUYECKOTO.
2. McTopus pa3BUTHS T€OXHMUH OKPYXKAIOLIEH Cpelbl.
3. CBs13b reOXUMHH OKPYIKAIOIIEH cpe/ibl ¢ IPYTHMH HayKaMHu.
4, DneMeHTapHbIE JIaHIIA(QTHO-TeOXUMHUYECKHE CHCTEMBI (JIeMeHTapHbIe JaHma(TeI).
5. Kackamurple nanamagTHO-TreOXUMHYECKHE CHCTEMBI.
6. [lonaTue o Kapke BellECTBA.
7. 3akoH Knapka-BepHanckoro.
8. Pacnipenenenus XUMHUECKUX DJIEMEHTOB B 3eMHOH KOpe.
9. 3akoH ['obuMuaTa. BHyTpeHHME M BHEITHKE (PaKTOPBI MUTPALHH.
10. Buap! Murpaniy XuMHUYECKUX 3JIEMEHTOB.
11. Tunomop¢Hble (BEayIIIHE) EMEHTHI, TPHUHIUI IIOIBHXKHBIX KOMIIOHEHTOB.
12. [TapameTprl MUTpALIHH.
13. 'eoxumuueckue Oapbepsl.
14. Opeosbl paccesHUA.
15. Knapku »HBOro BellecTsa.
16. buoreoxumuyeckue K03 HHITUEHTEI.
17. X¥iIMHYECKH i JIEMEHTHBI COCTaB OPraHU3MOB.
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18. 'eoxumuyeckas posib HHUBOTO BEIIECTRA.
19. bronoruueckuit KpyroBopoT aTOMOB.
20. KonugecTBO )KHBOTO BELIECTBA.

21. Knaccudukanus 6HOreHHBIX JIaHIIa(TOB.

22. Tpu acniekTa reOXMMHYECKOH JAeSITEIBHOCTH OPraHu3MoB. 3akoH BepHaickoro.
23. OTnuyMe TIOBHATBHBIX TIOYB OT KOPHI BEIBETPHBAHHS.

24. T'eoxuMuyeckas CTPYKTypa [10YB.

25. I'a30BBIif cocTaB aTMOChEPEL.

26. 3arps3Henne aTMOCc(epEl.

27. XUMHYECKHH COCTaB BOABI 30HBI THIEpreHe3a. MHTEHCHBHOCTH BOIHOI MUTpaIUu
XMMHYECKHX DJIEMEHTOB.

28. DOpMHPOBaHHE XUMHYECKOTO COCTABA MIOBEPXHOCTHBIX U MOA3EMHBIX BOJI.

29. OKHCIIUTENIBHO-BOCCTAHOBUTEIBHBIE YCIOBUS BO/I.

30. [IlenoyHO-KHCIOTHBIC YCIIOBHS BOJI.

31. DBorOIMSA TEXHOT€HE3a.

32. Hoocdepa.

33. DHepreTuKa TEXHOTEHE3a.

[1K-1.2 IIpoBomut mabGopaTopHble HCCICIOBAHMS, 3aMephl, AaHAIU3Bl OTOOPAHHBIX
OpUPOIHBIX 00pasnoB; paboTaTb Ha aHAIMTHYECKOM J1abopaTopHOM 00OpYyJdOBaHMHU;
HCIIONIb30BaTh ~ aBTOMAaTH3MPOBAHHBIE CHUCTEMBI KOHTpPOJIL  3KOJIOTHYECKOrO  COCTOSHUS
TEPPUTOPHIA.

34. JIa reOXHMHUYECKHX THIIA TEXHOT€HHO#H MUTPALIHH.

35. 3arpsi3HEHHE OKPY’KaIOIIeH Cpe/IbL.

36. IIpoMBIIUIEHHEIE OTXO/IBL.

37. XuMH3a1Ks 10YB.

38. KoMMyHa/IbHO-OBITOBBIE OTXO/IBI.

39. IlokazaTenu TexHOTeHe3a.

40. 3aK0OHBI paclpeaelIcHHs XUMHYECKHX JJIEMEHTOB B IMOACHCTEMaXx JlaHauadra.
41. TexHoreHHBIE TEOXUMHUYECKHUE aHOMAIIHH.

42. KonuuecTBEHHBIE NTOKA3aTEMH 3arpsI3HEHHUA.

43, 'eoxumuyecKas Kiaccu(pHKalus ropoIoB.

44, Teoxumuueckas Kiaccu(uKaims ropoJckux Janamadros.

45. Knaccudukarys ropHonpoMsiieHHsx tagamadTos (ITLT).

46. DKOJIOrO-reOXHMUYECKast XapaKTepUCTHKA FrOPHOIPOMBIIIIEHHEIX JIAaHAIA(TOB.
47. Tunel arpoTeXHOreHe3a.

48. VIcTOYHUKH 3arps3HEHHS arpojIaHImaToB.

49. BUJIBI 3KOJIOTO-T€OXUMHYECKOTO MOHUTOPHHTA.

50. MeToas! mpoBeeHHS TaH AP THO-TEOXHMHUYECKOT0 MOHHTOPHHTA.

51. buoreoXxuMHUYECKUE MPOBUHIIHUH.

52. Biusanue XUMHUYECKHX 3JICMCHTOB Ha 3/I0POBLE UEJIOBEKA.

53. CanuTapHO-rUrHeHUYECKHEe HOPMATHUBEI Ka4eCTBa IIPUPOJHOM CPEJIbL.

no pasaeaam 8-14:
ITK-1.1 IIpuMeHseT B CBOEH JEATENLHOCTH aHATUTHYECKoe 1abopaTopHOE 000pyI0BaHHUE;
CpEeICTBA BEIYHUCIUTENBHON TEXHUKH, KOMMYHHUKAIMH H CBS3H;

1. MecTo reopH3uKH B CHCTEME HAyK O 3eMIie.
2. CoBpeMeHHas CTPYKTYpa reopu3HKH.
3. T'eodusuyeckue nous.
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4. I'eodpusnueckuit napamerp. HanpsmkeHHOCTh ¥ MOTEHIIHA Te0()HU3UYECKOTO MOJIs

5. l'eodusuyeckoe siBICHHE.

6. 'eopuzuueckune MeToI6l UccienoBanus. [IpaMoe 1 KOCBEHHOE 30HIMPOBAHUE.

7. Meron cTannoHapHBIX HAOMIONEHHH. DKCIeIHIIHOHHEIH METOI.

8. KocMoronuyeckue ramnoTessl.

9. Bospact 3emmu. MeTos! onpe/iesieHust.

10. M30oTONMHBIH METO ONpeIe/ICHHs BO3pacTa

11. Uto Takoe 30HHAs MIaBka H K (OPMHPOBAHHIO KAKOTO CTPOEHHS 3EMJIH OHA NpHBENa?
12. CeficMuUeCKHE METOABI H3YUEHHS 3eMITH?

13. Ceiicmuueckast MOJIe)Ib BHYTPEHHETO CTPOESHHS 3€MJTH.

14. T'eodusuueckoe cTpoeHne 3eMiu U ee 000JI09€EK.

15. MeToJibl onpeiesieH|sl Macchl 3eMJIH.

16. [InotHOCTH 3eMun.

17. XuMudecKuit cocTaB 3eMJIH.

18. Tepmuueckas 30HATLHOCTE 3eMHBIX HeJIp

19. 'eoTepMuyecKkuii rpafueHT U TEOTEPMUUECKAs CTYIIEHB.

20. Kax npuOmKeHHO OLIEHUTH TemrepaTtypy Ha 15-20 kM riny6une 3emiuu?

21. OCHOBHBIE UCTOYHUKH TEIUIA 3EMIIH.

22. TennmoBoii 6ananc 3eMiH.

23. Tennooi Oananc aTMOC(EpHL.

24. TennoBo# GanaHc 3eMHOH OBEPXHOCTH.

25. B uem 3aKir04aeTcs NapHUKOBBIHA 3¢ (exT roBops o TemmoBoM OanaHce IOBEPXHOCTH 3EMIH?
26. YHUBepCaNbHOCTH 3aKOHA BCEMHPHOTO TATOTEHHUS.

27. HapucyiiTe COCTaBISIIOLIHE CHJIBI TSHKECTH 3€MJIM Ha IIOJIOCE, SKBATOpE M B CPENHHX
IIHPOTAX.

28. HopmasibHOE IpaBUTAIlMOHHOE TI0JI€ H €70 aHOMAJIHH.

29. Uzocrazus.

30. SIBnenus NpHUIMBOB U OTJIMBOB.

ITK-1.2 TIposomut naGoparopHble HCCICNOBAHHUS, 3aMEphl, AaHAJIM3bl OTOOPaHHBIX
NpUPOIHEIX 00pasioB; paboraTs Ha aHAIMTHYECKOM JlabopaTopHOM 000pYHOBaHHH,
HCIIOJIE30BAaTh  aBTOMATH3MPOBAHHBIE CHCTEMBbl KOHTPOJIA  OKOJIOTHYECKOIO  COCTOSHHS
TEPPUTOPHIL..

31. [Ipupoaa 3eMHOr0 MarHeTH3Ma.

32. CnaraeMple 3J1eMeHThl MAarHUTHOTO TOJIS 3eMJIH.

33. Crpoenue MarHuTocheps! 3eMIIH.

34, Dddext "BMOpakUBaHUA" MArHUTHOTO ITOJIS.

35. BexoBoit X0/1 MAarHUTHOTO TIOJNA 3eMJIH. MarHuTHas HHBEPCHS.

36. MarHuTHbBIE aHOMAJIHH 3EMJIH.

37. DneKTpoTEIyPHYECKOE TIOJTIE.

38. DmexTpuueckdhe CBOHCTBa 3eMJIM O  SNEKTPOIPOBOJHOCTH  (3JIEKTPUYECKOMY
COIIPOTHBIICHHIO)

39. DnekTpuyecKkue CBOMCTBA 3eMIIH IO AUINEKTPHYECKOH IIPOHUIIAEMOCTH.

40. DneKTpUYecKHe CBOMCTRA 3eMIIH 110 MOIAPHU3YEMOCTH IIOPO/I.

41. CtpyKTypa 3IeKTPUYECKOT0 OIS 3EMIIH.

42, PeroHaIbHBIE W JIOKABLHBIC NIEKTPUYECKUE T10JIA.

43, KakoBO OCHOBHOE CJIEICTBHE OPOUTATIBHOTO JBH)XEHUS 3eMIIH?

44, K obpa3oBaHHIO KAaKHUX XapaKTCPHBIX JHHHH MPHBOJHUT HAKJIOH OCH BpalleHHs 3eMIId K
IJIOCKOCTH OpOUTHI?

45. SIBnenue NpuIMBa-oOTIHBA.

46. Marnutochepa 3eMiH.
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METOIUYECKHE MATEPUAJIBL, ONIPEAEJISIIOLIUE ITPOIEAYPBI
O EHUBAHUS 3HAHUM, YMEHUI 1 HABBIKOB

U OIIBITA JEATEJBHOCTH, XAPAKTEPHU3YIOIIUX DTAIIBI
®OPMUPOBAHUS KOMIIETEHITUM

KQHTGQI/II/I OLIEHUBAHHS 3HAHHIH 06!‘18.10&1/1){051 ITpH MMPOBEACHHH KOJIJIOKBHYMA.

* OrMeTka «OTJIMYHO» - OOyvalolMiicd YeTKO BBIPAXKAET CBOK TOUKY 3PEHUS 110
paccMaTpUBaeMbIM BOIIpOCaM, IIPUBOJISI COOTBETCTRYIOLIHE IPUMEPBIL.
¢ OTMeTKa «x0pomo» - 06ydaromuiics I0IMycKaeT OT/eNbHbIE IOTPENIHOCTH B OTBETE

e OTMeTKa «yI0BJIETBOPUTEIBHOY - 00YUAIOIIHICA OOHAPYKUBAET NPOOENBI B 3HAHUAX
OCHOBHOI'0 y4eGHOro ¥ HOPMaTHBHOTO MaTepHaIIA.

e OTmMeTKa «HEYAOBJIETBOPHTEIBLHO» - O0ydarouuiicss 0OHAPYXKHUBAET CYIIECTBEHHBIE
npobensl B 3HAHHAX OCHOBHBIX IIOJIOKEHHH JIMCHMIUIMHBL, HEYMEHHE C IIOMOLIBIO
IpenojaBaresis MOJy4YHTh IPaBUJIBHOE PEIIEHHE KOHKPETHOM MpaKTHYeCKOH 3a1auu.

KQ_HTG[}HH OLIEHUBAHUS 3HAHUMI OGY_‘Ia}OmHXCH IIpH TIPOBEACHUH TECTHPOBAHUA .

Pe3ynbrar TecTHpoBaHHs OLEHHMBA€TCS IO MPOIEHTHOH Iukaie oneHku. Kaxmomy
00y4arommemycs npejylaraeTcsi KOMIUIEKT TECTOBBIX 3aaHuil U3 25 BOIIPOCOB:
e OT™MeTKA «OTJIMYHO» — 25-22 NpaBUIILHBIX OTBETOR.
e OTMeTKa «X0pomo» — 21-18 npaBUIBHBIX OTBETOB.
* OTMETKA «yA0BJIETBOPUTEILHO» — 17-13 MpaBHIBLHBIX OTBETOB.
e OTMeTKA «HEY0BJIETBOPHUTE/ILHO» — MeHee 13 NpaBUIIBHBIX OTBETOB

KDHTCDHH 3HAHUH IpU IPOBEJACHHH 3a4eTa:

e OneHKa «3a4YTeHO» JOJIKHA COOTBETCTBOBATH ITapaMeTpaM JII000# U3 MOIOKUTENEHBIX
OICHOK («OTIMYHOY, «XOPOIIOY», «yIOBICTBOPHTEILHOY).

e OneHKa «He 3a4YTeHO» JOJDKHA  COOTBETCTBOBATh  IapaMeTpaM  OICHKH
«HEYJIOBJIETBOPUTEIHLHOY.

e OTMeTKa «OTJIMYHO» — BBINOJIHEHBI BCe BHUJBI yueOHOU paboThl, mpemycMOTpeHHEIe
y4eOHBIM I1aHoOM. OOyuarolnuiics IeMOHCTPHpPYET COOTBETCTBHE 3HAHUM, yMEHHH, HaBBIKOB
[IPUBEJICHHBIM B TaONMMLAX II0KA3aTeNsiM, OIEPHpPYET NPUOOPETEHHBIMH 3HAHUAMHU, YMEHUAMH,
HaBBIKaMH, MPHUMEHSET WX B CHUTYaI[UsAX IOBBILEHHON cloXHOCTH. [Ipu 3TOM MOTyT OBITH
IOIIYLIEHE HETOYHOCTH, 3aTPYQHEHHS NpPH aHATHUTHYECKUX ONEpaIsaX, MepeHoce 3HaHU U
yYMEHUI Ha HOBBIE, HECTAHAAPTHBIE CUTYAIUH.

e OTMeTKa «XOpOIIO» — BBIIOJIHEHBI BCE BUABI Y4eOHOH paboThl, NpeayCMOTPEHHBIE
yueOHBIM IUTaHOM. OOydJaromuiicss AEeMOHCTPHPYET COOTBETCTBHE 3HAHHMH, YMEHHH, HaBBIKOB
NpPUBEICHHBIM B Ta0JIMIIAaX MOKA3aTENIsAM, OIEPUPYET MPHOOPETCHHBIMH 3HAHHIMU, YMEHUSIMH,
HABBIKAMH, NPHMEHSET HX B CTAHJAPTHBEIX CHTyamusx. [Ipm 3ToM MOryT OBITH IOMIYyIIEHEI
He3HAUUTeJbHBIE OLIMOKM, HETOYHOCTH, 3aTPyJHEHHUS TIpPH aHWIUTHYECKUX OIlepalusX,
NEpeHOCe 3HAHUN M YMEHHI Ha HOBBIE, HECTAHJAPTHBIE CUTYallHH.

e OTMeTKa «YJOBJIETBOPHUTEILHO» — HE BBINOJIIHEH OAMH MM Oollee BUOOB y4ueOHOIA
paboTEl, TpeIyCMOTPEHHBIX y4eOHBIM IutaHoMm. OOydaromuiics JEMOHCTPHPYET HETOJHOe
COOTBETCTBHE 3HAHWI, yMEHWi, HAaBBIKOB NpPHUBEICHHEIM B TaONHIAaX IOKa3aTessM,
JIONYCKAIOTCS 3HAYMUTEJIbHBIE OIIMOKH, MPOSBISETCSs YaCTHUHOE OTCYTCTBHE 3HAHHH, YMEHHH,
HaBLIKOB II0 psAAY IoKazarenelf, o0ydyalomuicss UCTIBITEIBACT 3HAYUTENBHBIE 3aTPYIHEHHS IIPU
ONEpHPOBAaHUH 3HAHUSAMH M YMEHHUSIMH IIPH UX NEPEHOCE HA HOBBIC CUTYAIHH. —
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e OrMeTKa «HEYOOBJETBOPUTEJILHO» — HE BBIIOJIHCHEI BHAEBL y‘Ie6HOﬁ pa'60TLI,
NpeayCMOTPEHHBIC y‘-ICGHI:IM IUTAHOM. JEMOHCTPHPYET HEIIOJIHOE COOTBECTCTBHE 3HaHHﬁ,
YMEHHH, HaBLIKOB IPHUBENCHHBIM B TaONHIaX IOKa3aTesei, MOIMYCKAIOTCS 3HAYHTEIbHBIE
OIIUOKH, TIPOSBNAETCS OTCYTCTBHE 3HAHMIA, YMEHUH, HABBIKOB 110 OONBIIEMY PsALY MOKa3aTelei,

00yyYaroluiics MCIBITHIBAET 3HAYUTENbHBIE 3aTPyJHEHHS IIPH OIEPHPOBAHHHM 3HAHHUSAMH H
YMEHHUSMHU IIPH UX NEPEHOCE HA HOBBIE CHUTYAIlHH

5. FOCTYIIHOCTDb 1 KAYECTBO OBPA30BAHMS JJIsI JIUII C OB3

ITpu HeoOXOAUMOCTH HHBATHMJIAM M JIHLAM C OIPAaHHYEHHBIMH BO3MOXKHOCTSMH 310POBBS
IIPEIOCTaBIIAETCS JOIOJIHUTENIBHOE BPeMs JUIs IIOIFOTOBKH OTBETA Ha 3a4eTe.

[Tpu mpoBeneHuyn npouesypsl OLEHUBAHUS PE3yJNbTaTOB OOYUCHHs WHBAJIHIOB W JIHI C
OrpaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBBSI MOTYT HCIIONIE30BATHECS COOCTBEHHBIE TEXHUYECKHE
CpeIcTBa.

Ilponenypa ouneHuBaHMs pe3yabTaTOB OOYUYCHHS HMHBAIMIOB H JIAI[ C OTPAaHHYCHHBIMH
BO3MOKHOCTSIMH 3I0POBBS 110 JUCLUILIMHE MPEyCMaTpUBaeT NpeocTaBlieHue HHPOopMaliK B
(opMax, afanTHPOBAHHBIX K OTPAHHYCHHAM HX 3/0POBbS H BOCIPUATHS HH(POPMAIIHH:

— B [IEUaTHOM (hopMe YBETHUEHHBIM HIPHDTOM,
— B (hopMe 3TEKTPOHHOTO JOKYMEHTA.

— B Ile4aTHoi (opwme,

— B (hOpMe ANIEKTPOHHOT'O JOKYMEHTA.

Jlng nun ¢ HapyIeHHsIME OIIOPHO- — B IevaTHo# ¢opme, anmnapara:
JBHTaTeNLHOTO anmapara — B (hopMe DIEKTPOHHOT'O TOKYMEHTA.

JUis M1 ¢ HapYUIEHUSIMH 3pEHMSL:

JInst i ¢ HapyLIeHUs MU cllyXa:

[Ipu NpoBeJeHHH MPOLEAYPl OLECHUBAHUS PE3yILTATOB OOYUYEHUs] MHBAJIHMIOB M JIHIL C
OrpaHHYEHHBIMH BO3MOXKHOCTSMH 3JI0POBbsSl 10 JHCIMIUIHHE oOecreurBaeT BBINOJHEHHE
CIIEYIONIMX JIOMOJHUTENBHBIX TPeOOBaHMI B 3aBHCHMOCTH OT HHIUBHIYaILHBIX 0COOEHHOCTEH,
oOydJarommxcs:

a) MHCTPYKIHS IO MOPSOKY IMPOBEACHHs IPOIEAYyphl OLEHUBAHUS IPENOCTABIAETCSA B
JIOCTYIIHOH (opme (YCTHO, B TUCHBMEHHOM (opme);

0) noctymHas (opMa TpeoCTaBIeHHs 3aIaHUil OIEHOYHBIX CpeIcTB (B Ie4YaTHOH (opMme,
B medaTHOM (hopMme yBelHYeHHLIM LIPH(TOM, B (OopMe 3JIEKTPOHHOIO JOKYMEHTa, 3aJaHusd
3aUMTHIBAIOTCS MPETIOIaBATENEM);

B) mocTymHas hopMa IpeIocTaBlIeHHs OTBETOB Ha 3a/laHus (MHCchMEHHO Ha Oymare, Habop
OTBETOB Ha KOMIIBIOTEPE, YCTHO).

[Ipr HEOOXOAMMOCTH /Il O0YUYAIONIMXCS ¢ OrPAaHUYEHHBEIMH BO3MOYKHOCTAMH 37I0POBBSl ¥
HHBAIMIOB IIpOLEAypa OIEHUBAaHUS pPe3yJbTaroB OOy4YeHHs II0 JUCHUILUIMHE MOXKET
MPOBOJUTHECSA B HECKOJILKO HTAIOB.

ITpoBesieHHe MPOIEAYpPHl OICHHBAHUSA PpE3yILTaTOB OOYYEHHS MHBAIMIOB M IJIHIl C
OrpaHHYEHHBIMH BO3MOKHOCTSMHE 3I0POBBS JIOIMYCKAETCA C MCIIOJIB30BAHMEM JHCTAHIHOHHBIX

06pa3zoBaTeIbHBIX TeXHOJIOT UM,
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AHHoTanus padoyeil NporpaMmMal Mo AHCHHILIHHE
B1.B.25. «I"eoxumus u reopuznka
Yposens Boicero oopazopanus BAKAJTABPUAT

Hanpagnenue noaroroku 06.03.01 buonorus
Ipoduas buoskosorus
®opma 00yueHus OUHASA

Ilenn ocBOEHHS AMCUMIUIMHBI: COCTOHT B MPHOOPETEHUH HABBIKOB MCIOJIb30BaHHSA MEOXHMHMH H
reousuky B NpoecCHOHAIBLHON NEATENBHOCTH; YMEHHH aHAIM3UPOBaTh YCIOBHA I0OaNbHEIX 3a/1a4,
BbIOMpaTh METO/bl pPELICHHA M TPOBOAMTH aHAIM3 MOJNYHEHHBIX PE3YJBTATOB; Pa3BHTHH JIOTHYECKOTO
MBILIIEHUS CTYAEHTOB, YTO Ha TPaKTHKE IIOMOXET MM aHaJM3MPOBaTh TEKYLIYIO CHTYaLHIO,
MPOTHO3MPOBATh  pa3sBUTHE JajbHEHIIMX COOBITMII M TNPHHUMATh MPaBMIIBHBIE pEIICHHMS; B
(OPMHUPOBAHUM LEILHOTO HAYYHOrO MHPOBO33PEHMS, BKJIFOUAIOILErO 3HAHUS B OOJACTH IeOXUMHH H
reoQU3MKH Kak HEOTBEMJIEMYIO 4acThb  KyJbTYPbLIIPHOOPETEHHE  HABBHIKOB  HMCIIO/IB30BAHMS
HEOPraHHYeCKO M AaHAJMTHYECKOH XWMHM B Tpo(eCCHOHANBHON [JEATENbHOCTH, T.e. H3y4YeHue
XMMHYECKHX BEIIECTB Ul OLEHKH BO3MOXHOCTH HMX 3((EeKTHBHOrO HCIOJBL30BAHMA B TEpanvd U
XUPYPTrHH )KHBOTHBIX.

Mecto AMcHHIIMHBI B yueGHom miaane: Jucuumimua B1.B.25 «eoxumus u reodusukay.
OcsauBaetcs B 5 ceMecTpe.

TpeGoBanusi K pe3yJbTATAaM OCBOGHHMS /[HCUHIJIHHBI: HM3y4Y€eHHE AUCLMIUIMHBL JOJDKHO
chpOpMHPOBATH CEAYIOLLHE KOMIIETCHLIMH:

IIK-1 CriocobeH 3KCIUIyaTHpOBaTh COBPEMEHHYIO annapatypy ¥ o00pya0BaHHE [/ BbINOJIHEHUS
HayYHO-HCCEIOBATENLCKUX TIOJIEBBIX H 1a60paTopHBIX GHOJIOrHYecKUX paboT:

[IK-1.1 TlpumeHsieT B CBOEW [eATENLHOCTH aHaIWTH4Yeckoe naboparopHoe 000pynOBaHHeE;
CpEeICTBa BEIMMCIIUTENIbHOM TEXHHKH, KOMMYHHKAIIMH U CBA3M;

I1K-1.2 IlpoBoaut naGopaTOpHBIE HCCIIENOBAHMs, 3aMEPhl, aHANM3bl OTOOPAHHBIX MPHPOAHBIX
obpasios;  paboraTh Ha  aHaJIWTHYeckoM  JabopaTopHoM  00OpYOBaHMHM;  HCIONIL30BaTh
ABTOMATH3WPOBAHHBIE CHCTEMBI KOHTPOJIS 9KOJIOTHYECKOr0 COCTOSHHUS TEPPHUTOPHIA.

KpaTkoe coaep:kanue AMCHHIUIMHBI: PacnpocTpaHEHHOCT XMMHYECKHX 3/IEMEHTOB B
reociepax, Murpauus XMMHYECKHX 371eMeHTOB, KOHLENLUMH W MPUHLMMBI FEOXUMMM JIAHAA(TOR H
Guocdepsl, PacnpocTpaHeHHOCTh W MUTpaLys XUMHYECKHX 3NeMeHToB B Guocdepe, broreoxumuyeckue
TIPOBMHLIMK W aHOMAaNUH, [IpHpoaHOe M TeXHOreHHOE 3arpA3HEeHHe CPebl U 3a00/1eBaeMOCTh HaCENIeHHUS,
T'eopusuka OGuoctepsl, Bsemenue B reodusuky Ouocdepsi, 3emuas Ouocdepa Kak MpPORYKT
B3aUMOEHCTBIS KOCMHUECKHX M 3eMHbIX (hakTopoB, ['paBuTaoHHoe nose 3emiu 1 miaHeT ColHeyHoH
CHCTEMBI, ODJIEKTPOMArHWTHble MO 3eMiaH, ONEKTPOMarHUTHBIE TONA W KU3HEAECATEbHOCTh
oprann3mos, PanuanvonHeie noas 3emiu, CelicMHYeCKHE NMPHPOJHbIE M TeXHOreHHble (akTopbl B
pa3BuTHH OHOChEpEI.

OGmas TpyA0eMKOCTh AMCUMIUIHHBL: 3 3aueTHble eiuHuub! (108 yaca).
HroroBpiii KOHTPOJIBb O AHCHHIJIHHE: 324ET




