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Pabouast mporpamma gucturinabl (Moaynsi) « COBpeMEHHBIE METOIbI TPOOOIIOATOTOBKHI
O0OBEKTOB  OKpYKAIOIIEH Cpeapl» COCTaBlIeHAa B  COOTBETCTBHH ¢  DenepaibHBIMU
rOCY/IapCTBEHHBIMU TPEOOBAHUSIMU K CTPYKTYpE MPOTpaMM TOJATOTOBKM HAyYHBIX W HAy4YHO-
MEJaroru4eckux KaJpoB B aCIHUPAHTYpPE, YCIOBUSM HX pealn3allid, CPOKAM OCBOCHHS 3THUX
nporpaMM C y4eTOM pa3IuyHbIX (GopMm 0OydeHus, o0pa30BaTEIbHBIX TEXHOJIOTHH U
0COOCHHOCTEH OTIENIbHBIX KaTeropuil acIMpPaHTOB, YTBEPKICHHBIMU MPHKa3oM MuHHCTEpCTBa
HayKH U BbIcIIero oopaszoBanus Poccuiickoit @eneparuu ot 20 oxTsa6pst 2021 1. Ne 951.

CocraBuTenn IIpOrpaMMBI.

KaHIUJIaT TEXHUYECKUX HayK, JIOLEHT, mpodeccop kadeapsl
/ xumuu Apuakosa P.J1.

(moamuce) (pamunvs, THUIMATIBI, yYeHAs! CTETICHb, 3BAaHKE U
JOJIKHOCTH )

PenieH3eHT mporpaMmsi:

KaHIUIaT XAMHYECKUX HAYK, TOIEHT Kadeapsl XUMUH
/ Temupxanos b.A.

(moamuck) (pamunus, MHUIMATIBL, yUeHas! CTETIeHb, 3BaHKUE U
JIOJKHOCTD )

[Tporpamma o6cyxeHa u onoOpeHa Ha 3aceganuu kadenpsl xumun 13.12.2025 1. (mpotoxon No
5).

[Tporpamma obcysxaeHa u ogodpeHa YueOHO-METOIUUYECKUM COBETOM XUMHUKO-OMOJIOIHYECKOTO
daxynbTera ot 21.03.2025 r. (mpoTokon Ne 6)



1. Iesan u3y4eHus: AUCHUILIMHBI
Leab uM3ydyeHUus] NMCUMIUIMHBI 3aKIIOYA€TCd B OCBOCHHM HOBBIX TEOPETHYECKHX 3HAHUM, a

TaK)Ke B 3aKPEIUICHMH YMEHUU W HaBBIKOB, CBSI3aHHBIX C UCIOJIB30BaHUEM (DH3UKO-XUMUYCCKUX
METOJIOB M CPEICTB HCCIICJOBAHUS PA3IUYHBIX OOBEKTOB OKpYXAlomiel cpeapl, oOydeHue
ACIHUPAHTOB TEOPETUYECKUM M TMPAKTUYECKUM OCHOBaM BbIOOpa MeToAa MPOOOMOArOTOBKU

00BEKTOB OKpYKaIOIIEH Cpelbl aHAIM3a U UACHTU(UKAIIMN 3TUX BEIIECTB .

2. 3agauyy IMCHUILINHBI

3agaya IUCUUIUIMHBI COCTOMT B TOM, YTO Ha OCHOBAHMHM MOJIYYEHHBIX TEOPETUUYECKUX 3HAHUHN U
NPAaKTUYECKOTO OBJAJCHHUs METOJaMM aHalu3a OOBEKTOB OKPYXKAloIIeH cpenbl, a TakkKe
METO/aMU pacyeTa pe3ysbTaTOB SKCIEPUMEHTA, CTYACHThI MO MIPABUIILHO BEIOUPATH METOAbBI
UCCIIEIOBaHUsST OOBEKTOB B COOTBETCTBUM C IIOCTAaBJICHHOM Iepel HUMH IMpOoOJIEMON,
pa3zpaboTaTh CXEMy aHajau3a, MPaKTUYECKH IPOBECTH €ro U HHTEPIPETUPOBATH IOJyYCHHbIE

pe3yabTaThl.
3. MecTo AUCHUILUINHBI B CTPYKTYPe MPOrpaMMbl aCIMPAHTYPbI

JucuunnuHa «CoBpeMEeHHbIE METOAbl MPOOONOIIOTOBKH OOBEKTOB OKpYKaOLIEH CpeabD»
OTHOCHUTCS K CHEIHAIbHBIM TUCIUILUIMHAM OTPAC/Id HAyKH U HAYYHOH CIEeMaIbHOCTH, BKIIOUYCHHBIM B
TUCIHUIUIMHBL  TI0  BBIOOPY  0Opa30BaTENbHOTO KOMIIOHEHTa OCHOBHOM  MpodeccrOoHAbHOM
0o0pa3oBaTeNbHONW  MPOTPaMMBl  IMOCIEBY30BCKOTO  MPO(ECCHOHATBFHOTO  O0pa3oBaHHA 110
cnenanibHOCTH 1.4.2 — «AHANMMTHYECKAs XUMUS» U BCETO HA €€ M3ydeHUe OTBOAUTCS 72 4dacoB (36
4acoB ayJUTOpHOM paboTsl M 36 4Yaca caMmocTOsATeNbHOW palboThl). B cooTBeTcTBHH € y4yeOHBIM
IUTAHOM, 3aHSATHS IPOBOJIATCS HA BTOPOM Iojly 00yUeHHs.

JlucuuminHa TOTOBUT K PEIICHUIO CIENYIOMMX 3aj1ad MpodeccHOHAIbHON Hay4HO-
NeAarorn4eckon JesiTeIbHOCTH.

B oGnacTu negaroruueckoi nesiTeIbHOCTH:

-yMEHHE HCMOJIb30BaTh 3HAHUS M HAaBbIKM B IEJAarornyeckod JesTeIbHOCTH IpH
IpenojaBaHUM JTaHHOW JUCIUIINHBL.

B oGnactu HayyHO-HCCIIEIOBATENBCKON AEATETHHOCTH:

-yMEHHE TIOCTaBUTh 33Jjauy, IPOBECTU IKCIIEPHUMEHT, CIeNIaTh BHIBOIBI U OQOPMUTD UX.

B o0nactu MeTonnueckoi 1esTeNbHOCTH:

-yMeTb pPa3OuTh CIOXKHYIO CTPYKTYpY AMCUMIUIMHBI Ha COCTAaBHBIE YacCTH, BBISBHUTH
[JIaBHBIE U BTOPOCTENIEHHBIE TEMBI, COCTABIISITh HEOOXOAUMBIE IOKYMEHTHI.

s ocBoeHMsI IUCHUIUIMHBI «COBpEeMEHHbIE METO/bl MPOOOMOATOTOBKH OOBEKTOB

Oprxcanmeﬁ Cpeabl» acClIUpaHTbl UCIHOJIB3YKOT 3HAHWUA U YMCHUA, CIIOCOOBI ACATCIIBHOCTH H



YCTAHOBKH, C(HOPMHUPOBAHHbIE B XOJE€ M3Y4YEHHUS CIEAYIOIIMX [UCLMIIMH, OCBOCHHBIX B
npolriecce OCHOBHOM — 00pa3oBaTENbHOM MpPOTrpaMMbl  BBICHIETO  NMPO(EeCCHOHAIBHOTO U
II0CJIEBY30BCKOI'0 O0pa30BaHUs:

- aHaJWUTUYecKas XUMHUA (MeToJpl aHaiu3a, MpoOoOTOOp UM  MPOOONOArOTOBKA,
KOHILICHTPUPOBAHUE U Pa3JIeJIEHUE);

- OpraHuy4eckasi XuMus (CBONCTBA OPraHUYECKUX BEILECTB);

- (huznyeckast XuMus (COpOIIOHHBIE TPOLIECCHI);

- (hu3uKa (ONTHKA, AaTOMHAs CIIEKTPOCKOINHUS, JIEKTPUUYECTBO);

- MaTCMaTHuKa (MCTOI[BI MaTeMaTHYeCKOM CTaTI/ICTI/IKI/I).

4. TpedoBaHUA K pe3yJIbTaTaM OCBOEHHUS THCIHHUIIHMHBI

B pesynbrare u3y4eHus JUCHUILTAHBI 00YYAFOIIUICS JOKEH:

B pe3ynbraTe 0CBOCHUS TUCIUILTHHBI O0YYaIOUIHIACS JOIDKEH:
3Harnb
— TCOPETHYECKHE OCHOBBI aHAJIN3a O0BEKTOB OKPYIKAIOIIEH CpeIpl,
- 0COOCHHOCTH TIPEJICTABJICHUSI PE3YJIbTATOB HAYYHOH ICATEIBHOCTH B YCTHOW M MHCHMEHHOU
dopme mpu paboTe B POCCUHCKUX U MEKITYHAPOTHBIX UCCIICIOBATEICKAX KOJIEKTUBAX
- COBPEMEHHBIC METOJUKHA M TIOJXOAbl TEOPETUYCCKOTO M IKCICPHUMEHTAIBLHOTO PEIICHUS
KOMIUICKCHBIX XHMHYECKUX 33Ja4 C TPUBJICYCHHEM COBPEMCHHOTO IapKa WHHOBAI[HOHHOTO

obopynoBanusi B pamkax HHP

Ymerhb

— TUIAHUPOBAaTh XUMHUYECKUU OKCIIEPUMEHT, CTaTHCTUYECKH 0O0pabaThiBaTh pE3yNbTAThI
XMMHYECKOr0 aHaJIn3a.

Baagern

— CTaHJApTHBIMHA METOJIaMH aHaJlln3a, METOAO0JIOTHEN BHIOOpA METO/IOB aHAJIN3a, UMETh HABBIKH
UX MPUMEHEHHUS,

- IpueMamu 1po6ooTdopa 1 NpoOOMOArOTOBKU 0OBEKTOB OKpYXKAroILeil cpe/ibl

5. O0beM u BUA YueOHOl padoThl

Cemectpsl (yka3aHue

Bunel yueOHOM pabOThI TpymoeMKOCTE (4ackl
ARL Y P pyA ( ) 94acoB MO ceMecTpaM)

AynutopHble 3aHATHS (BCETO) 36 36

B ToM uucie:

Jlexun 18 18




IIpakTHuecKkue 3aHATHS
JlaGopaTopHbie pabOTHI 18 18
CamocTtosTenpHas padora (Bcero) 36 36
@DopMBI aTTeCTAIUH 110 TUCIUILIHHE

3a4yer 3a4er
(3a4eT, SK3aMEH)

Yacel 3ET

OO0mmas TpyA0eMKOCTh TUCITUTLUIMHBI 79 5 7212

6. Conepskanue QM CHUNINHbBI

6.1. Conep:xanue pa3jesia M IUAAKTHYECKON eIMHULIBI

Conepxanue
AU CIMIITHHbBI

Ne

OcHOBHOe co/iep:KaHue pa3ena, IMIAKTHYeCKOo
eIUHHIbI

JIE 1 | Beenenue.

XUMHKO-aHAJIATHYECKHI KOHTPOJIb p€aJIbHBIX OOBEKTOB H €r0
POJIb B NPOMBINUICHHOCTHU, I'COJIOTHH, CCIIBCKOM XOSSIfICTBG,
MCIUIIUHC. OcHOBHBIE O0OBEKTHI aHaIu3a. AHATUTHYECKHUI
UK 1 €0 OCHOBHBIC OTaIlbI.

AE 2 | IIpo6ooTtbop u
poOOIOATOTOBKA.

[IpencraButenbHas mpoba, CIOcOObl ee MONTyYeHHS.
dakTopsl, onpeaesiomue pazmep nmpoosl. OTd6op MPoOHI
TBEPIBIX,  Tra3000pa3HBIX M  JKUJKUX  BEIECTB.
Ocobennoctu  oTOOpa MPOO  CEIBCKOXO3SICTBEHHBIX
MPOAYKTOB U JPYrUX  OHOJOTMYECKUX  MaTepUaJIOB.
TpancnoptupoBka W XpaHeHHE Tpo0, CIOCOOBI  HX
KOHCEpBAIIUH.

Pasznoxenne mnpo6. Beibop crmocoba pasioxeHHS.
"Cyxoe" u "mokpoe" paznoxenue. CrulaBiIeHUE U CIIEKAHUE,
MIOCIIETYIOIIee PAaCTBOPEHHE KaK CIOCO0 IepeBeIeHns MPOoObI
B PacTBOPUMOE COCTOsiHHE. VIHTeHcu@UKalus IMpoLeccoB
Pa3IOKEHUS 00BEKTOB pa3IuIHOMN TIPUPOIBL.
Hcnonb3oBaHue ISl pas3siokKEHUS BBICOKO arpecCHUBHBIX
peareHTOB, TIOBBIIICHHBIX TEMIIEpaTyp W  JaBJICHUSI.
ABTOKIIaBbI, PEUMYILECTBA UX HCIIOIH30BAHHA. Y CKOPEHHOE
pasziokeHHe  1Moj  JCHCTBHEM  YIIBTPAa3BYKOBOTO U
MHUKpPOBOJIHOBOTO  TIOJIEH. CrnocoObl ~ MHTEHCHBHOTO
pas3lIoKEeHUs] OPraHMYecKUX BeLeCTB (KaTanu3, (OoToNu3,
MJIa3MeHHas AeCTPYKIus). YHUUKauus moaroToBKA mpod
00BEKTOB pa3IMYHOMN MPUPOIBL.

NE 3 | KoHuentpupoBanue u
pas3zeneHue Kak CTaJuu
MpoOOMOATOTOBKHU

OCHOBHBIE METO/bl  KOHILEHTPUPOBAHUS:  COPOLHMS,
HKCTPAKLUS, KPUOTE€HHBIM Crocod, (GUIbTpallMOHHBIE U
MEMOpaHHbIE METOJIbl, CBEpPXKpUTHYEcKas  (QurougHast
AKCTPaKIMsl, PeaKMOHHAs Tra30oBas dKCTpakuus u 1p. Cesasb
JTana MpOOOMOJArOTOBKM C  TMOCHEIYIOIUM  METOJOM
onpenenenus. OCHOBHbIE KPUTEPUH, OTIPEIEIISAIONIIE BEIOOD
MeToJa  ompeaeneHus  (TOYHOCTb, UYYBCTBUTENILHOCTD,
U30UPATENBHOCTD U JIP.).

JAE 4 | Ponb XUMUYECKOTO
aHalii3a B PEIICHUH
npoOieM OKpyX)arlien
cpensl

AHanuTHYeCKOe obecrnieueHue CHCTEMBI
9KOJIOTUYCCKOIr0 MOHHUTOpPHHIA. HpeHeHBHO J0IIYCTUMBIC
KOHIIeHTparuu. [IpuopureTHbie 3arps3HSIONINE BEIIeCTBA.
CynepIKOTOKCUKAHTHI.




JE 5

AHanu3 BOJ M BO31yXa

Knaccuduxamuss Boa. OcCHOBHBIE aHaIWUTUYECKHUE
npobnemel. [Ipo6ooTbop u xpaHenue mpod. OrmpeneneHre
00001IeHHBIX (PU3MYECKUX W XUMHUYECKHX TI0Ka3aTeseH,
OTIPEACTSAIONINX KA4eCTBO BOJBI: MPO3PAYHOCTH, MYTHOCTH,
[[BETHOCTH, BOJOPOAHOIO  IOKa3aTess, OKHCIUTEIbHO-
BOCCTaHOBUTEIILHOT'O MOTEHIINANA, HIETIOYHOCTH,
PAcTBOPEHHOT0 KHUCIIOPOJIa, OKHUCISIEMOCTH, XHUMHUYECKOTO U
onoxumuueckoro norpedaenust kucnopona (XIIK u BIIK).
buotectrpoBanue kak croco0 OIEHKH Ka4yecTBa BOJ.

OcHoBHBIE TIPOOJIEMBI aHAIM3a TOPOJCKOTO BO3YXa,
BO3AyXa paboueii 30HBI, MPOMBIIIJIEHHBIX u
TPaHCHOPTHBIX BBIOpOcOB. CrocoObl M MeToasl 0TOOpa
mpo6 Bozayxa. ApredakTbl, BO3HUKAIOIIME B IpoIecce
pobooTdopa.

JE 6

Onpenenenue Heopra-
HUYECKHUX KOMITOHEHTOB U
TSDKETBIX ~ METAJIOB B
BOJIE

Omnpenenenve  UHAMBUAYAIbHBIX  HEOPTaHHMYECKUX
KOMIIOHCHTOB  BOJ:  XJIOPHJIOB, (TOPHJIOB, HHTPHUTOB,
HUTpaTOB, (ocdaToB, cepocoAepkKalluX aHHOHOB, HOHOB
aMMOHHUSI, IIEJIIOYHBIX M IIEJTOYHO-3€MENIbHBIX METAJLJIOB.
Onpenenenue xecTKocTH BoAbl. OrmpeneneHre cBOOOTHOTO
XJIopa.

@OpMBbI  CYIIECTBOBAHUS  TSDKENBIX  METANIOB |
paIMOHYKIMIOB B  Boaax. OmpeneneHue  TIKEIbIX
METaJIoB u PaIMOHYKIIUIOB. Cnoco0wl
KOHIIEHTPUPOBAHUS TSKEIIBIX METAUIOB M PAIMOHYKIIHIOB U3
Boa. Ilpuponnsie opranmueckue BemiecTBa Boa. OOmias
OLIEHKA COJICP)KaHUSI OPTaHUYECKUX BEIIECTB: OIMpPEICICHUE
OpPraHMYecKoro yriepoja, a3ora, (ocdopa.

IE 7

AHannu3 1OoYB U JOHHBIX
OTJIOKEHU N

OcoOeHHOCTH TOYBBI Kak OOBEKTa OKpYKaIOMIeH
cpensl. [Ipo6oor6op. Xumuueckuii cocraB nous. ['ymycoBbie
BEIIIECTBA: CTPOECHUE, PEAKIIMOHHAsI CIIOCOOHOCTD, (PYHKIMH B
OKpYXKaloLIEeH cpee.

3ajaun  aHAJIUTUYECKOro KoHTposs. Omnpenenenue
0000IIeHHBIX MMOKa3aTese: eMKOCTH KaTHOHHOTO OOMeHa,
KHCIJIOTHOCTH, OKHCIIUTEIbHO-BOCCTAHOBUTEIILHOTO
NOTEHIMAa, COJAEPXaHUs  JIETKOPACTBOPUMBIX  COJIEH,
OMOJIOTUYECKOW aKTUBHOCTH.

IIE 8

Omnpenenenue opranu-
YECKHUX COCAMHEHUN

OJEMEHTHBIM aHaIN3: OIPENEICHNE OpPraHUu4eCKOro
yriepoaa U opraHuydeckoro azora. OrnpeneneHrne TOKCHYHbBIX
BELIECTB! NIECTULIU/IOB, HE(TENpPOIYKTOB,
MOJIMAPOMATHYECKUX  YIJIEBOJOPOAOB,  XJIOPOPTaHUUECKUX
coeMHEeHUH. Meronpl M3BJIEYEHUS M KOHLEHTPUPOBAHUS
3arps3HSAIOUIMX OPraHUYECKUX BELIECTB.

JIE 9

HccnenoBanne  HedTH,
VIS W TPOAYKTOB HX
nepepadoTKu

OcHoBHbIE MecTOpokaAeHUS. Duznyeckuidi U XUMHUYECKUU
COCTaB YKa3aHHBIX HCKOMAEMbIX, CIIOCOOBI IepepabOTKH.




6.2. Paznennl aucuuniunbl (JIE) u BUABI 3aHATHH

Ne Ne MTUIaKTHYECKOU €IMHUIIELI Yacel 10 BUIaM 3aHATUN Bcero:
Jlexuun ITpakTHy. Cam.
3aHATHUS pabora

JIE 1 | Beexaenue. 2 1 6 9

HE 2 | IIpo6ootbop u 2 2 6 10
poOOMOArOTOBKA.

JE 3 | KonuentpupoBanue u 2 1 6 9
pa3zeneHue Kak ~ CTaJuu
poOOTIOIrOTOBKU

JNE 4 | Ponb XUMHUYECKOTO 2 1 10 13

aHajgM3a B PCIICHUH
npodieM  OKpyKaromeu

CpeJibl

JAE 5 | Ananus Boja u Bo3ayxa 2 1 6 9

JAE 6 | Onpenenenue Heopra- 2 4 10 16
HUYECKHX KOMIIOHEHTOB U
TSDKENBIX METAUIOB B BOJIE

JE7 | AHanu3 MOYB W JOHHBIX 2 4 10 16
OTJIOKCHHI

JE 8 | Onpenenenue opranu- 2 2 10 14
YECKUX COCIMHEHUI

JAE 9 | UccnenoBanue Hedptu, yris 2 2 8 12
u MIPOYKTOB 150.
nepepaboTKH

HUTOI'O 18 18 72 108

7. PecypcHoe o0ecnieueHue.
Kadenpa Xumuu pacronaraeT KaJpoBBIMH pecypcaMi, TapaHTUPYIOIIMMH KadeCTBO
HOATOTOBKH ACIHpPaHTa MO CHeUuanbHOCTU [.4.2. Ananumuueckas Xumus B COOTBETCTBHH C

OI'T.

8. Odpa3oBaTteibHbIe TEXHOJIOTHHU

Matepuansl  y4eOHOW JUCHMIUIMHBI IPEJOCTABISIIOT BO3MOMKHOCTbH — aclUpaHTaM
MOJIYYUTh IPEACTABICHUE O TEOPETUYECKUX OCHOBAaX HAyKH, AKLEHTUPOBAaTb BHUMAaHHUE Ha
BO)XHEHIINX KATEropusx, e€ METOI0JIOTUH, 3aKOHOMEPHOCTAX C LeIbl0 (POPMUPOBAHMSI 3HAHUH,
YMEHMH U HaBBIKOB, HEOOXOIMMBIX I YCTIEITHON MPpOo(decCHoHaNbHOM e TeIbHOCTH.

IIpn pa3zpaboTke HaHHOrO Kypca YYMTHIBAIOTCA CYILECTBYIOIIME B COBPEMEHHOM
aHAJTUTUYECKOW HayKe MHOrooOpa3re METO/I0B aHallu3a OpPraHUYeCKUX BEIIECTB, JOCTHKEHHS B
00J1aCTH  COBPEMEHHOI'0 aHAJIUTHYECKOro 000pylOBaHMS, CYLIECTBYIOIIME HOPMAaTHUBHBIE
JOKYMEHTBI, IPUMEHSEMBIE IIpU  AHAJIN3€ AKTUBHBIX  QJKaJOWJOB,  OINPEACIISIONINX
HapKOTUYECKHE CBOMCTBA HEKOTOPBIX DPACTEHWH, CHHTETHYECKHMX XWUMHUYECKHX BEIIECTB U

(bapMmarieBTUYeCKOi MPOTYKIIHH.



OcBoeHMe TaHHOW TUCIUIUIMHBI PEAyCMaTPUBAET, YTO JOMOJIHUTEIHHO BCE TEMBI Kypca
M3YYal0TCS aClIUPAHTaMU CaMOCTOSITeNbHO. [Ipy ATOM yduTBhIBaeTCs, 4YTO Ha MPEAIMIECTBYIOIMINUX
YPOBHSX OOyUEHUSI aCIUPAHTHI y)KE UMEIH 3HAKOMCTBO C OCHOBHBIMU TMOJIOKCHUSMH HAYKU U
HUMEIOT COOTBETCTBYIOILYIO IIOJITOTOBKY.

OO6pazoBaTenbHbIN MpoIecCe MO TUCHUIUIMHE OPraHU30BaH B (opMme ydueOHBIX 3aHATUI
(koHTaKTHasE pabora (ayJUTOPHOW M BHEAYAUTOPHON) OOydaIOIUXCs C TpernojaaBareieM, H
camocTrosiTellbHas paboTa oOydaromuxcs). YueOHble 3aHATHUS TPEICTABICHBI CIICTYIOIIUMHU
BUJAaMH, BKJIIOYas y4yeOHbIe 3aHSTHUS, HAMpaBJICHHbIE HA MPOBEACHHE TEKYIIET0 KOHTPOJIS
yCIIeBaeMOCTH:

—  JIeKIIHU;
— TMPaKTUYCCKUE 3aHATHS;
— UHOUBUIyalbHbIE KOHCYJIbTAlMM U WHBIE Yy4eOHBIC 3aHATHUSA, MPEIyCMaTPHUBAIOIINE

WHAMBUAYAIbHYIO pa0OTy MpernoaaBaTess ¢ 00yJaronmMcs;

— caMocTosTeNnbHast paboTa 00yJarouuxcs;
— 3aHSATHS UHBIX BUJIOB.

VYaeneHbI Bec 3aHATUN, NMPOBOJUMBIX B HHTEpakTUBHOU (opme He menee 30%.
[Tpumensiemble BUABI MHTEPAKTUBHBIX METOJOB OOydeHHUs - IpoOJieMHas JIEeKIUs, JIEKIUS C
3aIUIaHUPOBAHHBIME OIIMOKAMU, JICKIUS-BU3YyaIH3aus (C MPE3eHTAIUCH ), JISKIIHSI-TUCKYCCHS,
JUcKyccust (1edaThl) IO TeMaM CaMOCTOSITENIbHON paboThl, TBOpUYECKHE 3aJaHus, padboTa B
MaJbIX TpyMrax, HHTePaKTUBHAs IKCKYpPCHUs, TPYIMIOBOE 00CykaeHue (KPYIJbli CTOI), METO.
MIPOEKTOB U JIp.

[Ipr OCBOGHWM IUCHUIUIMHBI «AHAIUMUYECKAsS XUMUS WCTIONB3YIOTCS CIIAYIOIINE
COUYCTaHWS BUJOB Y4eOHOW pabOThl ¢ MHTEPAKTUBHBIMH METOJaMU U (HOpMaMu OpraHU3aIluu
MO3HABATENILHON  JESATENbHOCTH  CTYAGHTOB 11  (DOPMHpOBAHHS  COOTBETCTBYIOIIUX
KOMIETEHIIMI U JOCTUKEHUS 3aINTAHUPOBAHHBIX PE3YyIbTaTOB O0YUEHUS:

- Ha JIEKIUSAX: KOHCIIEKTHpOBaHHE, Oecela, HArsiIHBIC ayAHo- W BUACOMATEpHAJbl; aHAIHN3
COBPEMEHHOM JINTEpaTyphl U JIp.;

- B OpraHU3aIlil CaMOCTOATEIBHON pabOThI: H3y4eHNE TEOPETHUECKOTO MaTepHralia TUCIIHILITHEI
¢ wucrnonb3oBaHueM Internet-pecypcoB, MH(DOPMAIMOHHBIX 0a3, METOJAUYECKUX pPa3pabOTOK,
CHEeNUalbHOM y4yeOHOW U HAy4YHOH JHUTEpaTyphbl, BBIIIOJHEHHWE TBOPYECKUX, HAYIHO-
HCCIICIOBATEIILCKUX 3aJJaHHi, TUCEMEHHBIX pa0dO0T, KOHTPOJBHBIX 3aJJaHHi, TECTOB U JIP.;

- B HAyYHO-HCCIIEZIOBATEIICKOM paboTe: TMOATOTOBKA MO 3aJaHHOM TeMaThuke 0030poB
auTepaTypel, pedepaTtoB ¢ ucnoib3oBaHueM Internet-pecypcoB, uHpoOpManMoOHHBIX 0a3,

METOAMYECKHX Pa3paboToK, CrieuabHONW yueOHOM U HaydYHOU JIUTEpaTyphl U JIp.



JUisg Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSIMHU 30POBbsSI IIPEIyCMOTPEHA OpraHu3alus

KOHCYJIbTALIUH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

8.2. Marepua/ibHO-TeXHHYECKOE OCHAIIlEeHHE.

MarepuanbHo-TexHHYeckoe oOecnedueHne y4eOHOro mporecca MO — AMCLUILIIMHE
OTIpEe/ICIEHO HOPMATHUBHBIMU TPEOOBAHUSIMH, PETIIAMEHTUPYEMBIMU TpHUKa3oM MUHHCTEPCTBA
oOpazoBanusi u Hayku PD Ne 986 ot 4 oktsa6ps 2010 r. «O6 yrBepkaeHun QenepanbHbIX
TpeOoBaHUil K 0Opa3oBaTeNbHBIM YUPEXKICHUSM B 4YacTH MHUHHUMAJbHOW OCHAIEHHOCTU
yueOHOro mpoiiecca U 000pyI0BaHUs yueOHBIX TOMeIeHH», DenepaibHbIM TOCyIapCTBEHHBIM
00pa30BaTeNbHBIM CTaHIAPTOM BBICIIETO 0OPa30BaHHUS 110 HAMIPABJICHUIO MOATOTOBKH.

Jlis mpoBeAeHHST BCEX BHUAOB YYEOHBIX 3aHATHH 1O MUCHUIUIMHE H OOECTICUeHUs
MHTEPAKTUBHBIX METOJIOB O0Y4YEeHHsI, HEOOXOJUMBI CTOJIBI, CTYJNbs (Ha TPYIIY MO KOJUYECTBY
MOCAJOYHBIX MECT C BO3MOKHOCTBHIO PACCTAHOBKH MJII KPYIJIBIX CTOJIOB, TUCKYCCHM, Mpouee);
JI0OCKa MHTEPAKTUBHAS C pab0YrM MeCTOM (MYJbTUMEIUHHBIA POSKTOP C IKPAaHOM H pabodnM
MECTOM); JKeJIaTeJIeH JOCTYI B MH()OPMAIMOHHO-KOMMYHHKAITMOHHYIO ceTh « HTepHET.

B coorBerctBue ¢ TpeboBanusmu PI'T BO nmpu peanusamuu HACTOSIICH AUCITUTIIMHBI
OIIOIT BO Heob6xoaMMoO Takke Y4YUTHIBaTh 00pa3oBaTeNIbHBIE MOTPEOHOCTH OOYYaroUIuXxcs ¢
OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI, OOCCIICUMBATH YCIOBHS i UX 3(PPEKTUBHON
peanu3anuM, a TakKe BO3MOXXHOCTU O€CHpEensTCTBEHHOr0 JOCTyna OOyd4aromuxcsi ¢
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3I0POBbsI K 00beKTaM HMH(PACTPYKTYpbl 00pa3oBaTEIbHOTO
YUPEKICHUS.

IIpakTuKyM
1. Becsl aHAIMTHYECKHE, TEXHUUECKIE.
. Cniextpooromerp CD-46.
. Cnexkrpodoromerp aByximydeBoii Spekord-210 Plus

2
3
4. UK ®dypoe-cnextpomerp «Muppantom OT-08»
5. ®orokonopumerpsl KOK-2, KOK-2MII.

6. Monomepsr 1130, Oxcnept, AKBUIIOH.

7. AtomHO-abcopOuMoHHBIN crekTpoMeTp «MI'A-915» ¢ mporpamMMHBIM oOOecreyeHHEM U
HabOpOM JIamil.

8. Pryrasiii nopo3umertp [lackans 140

9. I'azoBbIif XxpomaTorpad «Kpucramn» ¢ AeTekTopaMH MO TEIUIONPOBOJHOCTH, 3JIEKTPOHHOMY
3aXBaTy U KalWJUISIPHBIMHU KOJIOHKaMH.

10. VYcranoBka aud@epeHIuaNbHO-TEPMUYECKOTO U TEPMOIPAaBUMETPUUYECKOTO aHalu3a

«Tepmockan-2»



11. Cucrema kanusuisipaoro anekrpodopesa Kanens-105

12. Ananuzarop xuakocta «Dmaoopar-02-3M»

13. O6opynoBanue Ui TOHKOCIOWHOM Xpomarorpaduu.

14. Mukpockon Mukmen-6

15. DnekTporneus conpoTuBicHus JabopaTopras Snol 7.2/1100

16. MepHas mocyna, CTYNKH i MPOOOMOATOTOBKM W3 araTa W SIIMbI, YalllKW, TUTJIA W3
IUTaTUHBI, KBapIia, CTEKJIOYTIIEPO/a.

17.lentpudyra, MenbHUIIBI TaOOpaTOPHBIE

18. CBY munepanuzatop «MuHOTaBp-2»

Ilepeyenb uHGpOPMANIMOHHBIX TEXHOJIOT Ui, BKJIIOYAsl MlepeYeHb
NMporpaMMHoOroodecneyeHusi 4 HHPOPMAIMOHHBIX CHIPABOYHBIX CHCTEM

1. JlunensuoHHoe nporpammHoe o0ecnieueHue, ucrnoibzyemoe B Uurl'y:

1.1. Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10

1.2. Microsoft Windows server 2003, 2008, 2012, 2016

1.3. Microsoft Office 2007, 2010, 2016

1.4. TIporpammusiit kommuiekc MMUC “Jlexanat”

1.5. IIporpammusiit komruiekc MMUC “Busyansnas Ctynus TectupoBaHus’™

1.6. ITporpammusiii kommiekc MMUC "TIJIAHBI"

1.7. TIporpammusiit kommiekc MMUC "3JIEKTPOHHBIE BEJJOMOCTH"

1.8. IIporpammubiii  komimiekc MMUWC  BEB-IIPUJIOXEHUE "TIPUEMHASA

KOMUCCUS-OHJIAH"

1.9. IIporpammusiit kommiekc MMUC "TIPUEMHA Sl KOMUCCHU A"

1.10. TIporpammuErii kommieke MMUC "BEJIOMOCTH OHJIAH"

1.11. TIporpammuslii kommmieke MMUC «PIIJT OHJIAMH»

1.12. YuuBepcanbHblii ctatuctuueckuit maker STADIA

1.13. 1C 3apnnara u Kaapst

1.14. 1C KamuH: pacueT 3apabOTHO¥H IIaThl

1.15. Autusupycnoe ITO Kaspersky endpoint security

1.16. CnpaBouHo-nipaBoBas cuctema “I'apant”

1.17. 1C byxrantepus
2. C 2004 rona pynkunonupyet INTERNET-neHTp cBOGOJHOTO AOCTYMA IPU YUTATIBHOM 3alle

OMOINOTEKH.

KommbroTepHble Kiacchl YHHBEPCHUTETa OCHAIIEHBI CHCTeMaMH mnporpammupoBanus (MS
Visual Basik, Visual Basik for Application), npuknagasimu makeramu (MS Office, Word, Excel,
Power Point, Outlook Express), nepeBomgunkamu (Promt). Takke KOMIBIOTEpHBIC KIACChI
YHuBepcurera OcHalleHbl ananTuBHON cpenoit TectupoBaHust (ACT), Ha OCHOBE KOTOpoOM
pazpa0oTaHbl TeCTbl [JJs CTYAGHTOB IO JUCHUIUIMHAM OOUIeNpOPECCHOHANBHOIO U
CHEUHATbHOTO OJIOKOB TUCIMIUIMH Y4eOHBIX IJIAaHOB.

DneKTpOHHbIE 0a3bl TaHHBIX, K KOTOPBHIM 00€ceueH AOCTYII.

Ha3Banue pecypca CcebLika/gocTyn

DnekTponHas Oubnuoreka onnaiiH «EamHoe oxHO K | http://window.edu.ru



http://window.edu.ru/

00pa3oBaTeNbHBIM PECypcam»

«O6pa3oBatenbHbIi pecypc Poccun» http://school-collection.edu.ru

®enepanbHblii  00pa3oBaTeNbHBIN TOpTAN:  yupexueHus, | http://www.edu.ru
nporpammsl, cranaaptsl, BY3s1, Tectsl EI'D, TNA

®denepanbHblii  HeHTp HHPOpMaIMoHHO-00pa3oBatenbHbIX | http://fcior.edu.ru
pecypcoB (PLIIOP)

Pycckas BupTyanbpHast OnOIMoTeKa http://rvb.ru

Hayunast snekrponnas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp

DekTpoHHO-0MOaHOoTeuHas cuctema IPRbooks http://www.iprbookshop.ru

DeKTpoHHO-0MOaHoTeuHas cuctema Murl'yY https://lib.inggu.ru/

WudopmarmonHo-nipaBoBas cucrema «I apaHr» CereBasi BepcHs, JOCTYIHA CO
BCEX KOMIIBIOTEPOB B

KopriopatuBHo# cetu Uarl'Y

8.3.2.3. BHenIHue 3JIEKTPOHHBbIE HH(POPMAIIMOHHO-00pa30BaTeIbHbIEe PeCypPChl
1. ExenenenpHuK HAaYKH u o0pazoBaHUs IOra Poccun «AKaneMus
http://old.rsue.ru/Academy/Archives/Index.htm

2. OBC Jlans. OcnoBHas xosutekmud. https://e.lanbook.com

3. Prezi (oOmeH npe3enTarusamu) http://prezi.com/

4. WikiWall (onnaitnoBast MmapkepHas gocka) http://www.wikiwall.ru/

5. Dnekrponnas oudauoreka East View http://www.dlib.eastview.com

6.Elsevier http://www.sciencedirect.com;

7.Poccuiickuit xumuko-aHaauTHueckuit moprain. http://www.anchem.ru/

9. YuedHo-MeTOoAMYECKOE U HH(POPMALIMOHHOE 00ecedeHue JUCIHIIMHBI
9.1. OcHoBHas JUTEpaTypa
9.1.1. DueKTpOHHBIE y4eOHbIe H3AaHus (Y4eOHHKH, ydeOHbIe oco0ust).
1. Xapurtonos 10.5. Ananutuueckas xumusi. B 2 xu. Yue0. g By30B. 6-¢ U31., HCTIP. U JOII.

M.: Beicmas mkoua, 2014. http://marc.rsmu.ru:8020/marcwe b2/Default.asp

2.X Xapuronos 10.41., I'puropresa B.JO. Ananutnueckas xumusa. KauecTBEHHBIH XUMHYECKUI
aHanm3: npaktukym. M.:. ['DOTAP- Memma, 2009 http://marc.rsmu.ru:8020/marcwe
b2/Default.asp

3. XaputonoB lO.M., I'puropeeBa B.FO. Ilpumepbl W 3amaud 1O AHAIUTHYECKOM XHUMUHU:

(I‘paBI/IMCTpI/ISI, 9KCTpPAaKIusd, HCBOJHOC TUTPOBAHUC, (bI/I3I/IKO-XI/IMI/I‘-ICCKI/Ie MCTOABI aHa.III/I3a).

M..I'DOTAP- Menua, 2007 http://marc.rsmu.ru:8020/marcwe b2/Default.asp

4. DIIeKTpOHHBIN 3aauHMK 0 aHamuTH4Yeckoil xumuu coct. I'.H. Illpaitdoman, O.H. bynrakosa,

H.B. MBanosa.- Kemeposo, 2012 — 112 c. http://kit.chem.kemsu.ru


https://e.lanbook.com/
http://prezi.com/
http://www.wikiwall.ru/
http://www.dlib.eastview.com/
http://www.sciencedirect.com/
http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
http://marc.rsmu.ru:8020/marcwe%20b2/Default.asp
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
https://lib.inggu.ru/

9.1.2. DyIeKTpOHHBIe 0a3bl JAHHBIX, K KOTOPBIM 00ecIedeH J10CTYII.

1. UTHOOYPOK https://infourok.ru/programma-osnoviproektnoy-deyatelnosti-
993360.html

2. Pocmononexs https://fadm.gov.ru

3. OBC «Opaiit»  https://www.biblio-online.ru
4, DBC «ZNANIUM.COMy. OcHoBHas koiuiekuus. http://www.znanium.com

9.1.3.Y4yeOHuku

1.

3omotoB FO.A. Vcropust u MeTromonorusi aHanutuaeckoir xumun. 3o0toB FO.A. M.: Jlpoda,

2008r.

OCHOBBI aHATUTHYECKON XUMUHU. YUeOHUK 17 By30B. B 2-x kH. Ku.1. O6-111e BOmpocs!.
Mertons! pazaenenus. Ku.2. Meroasl xumuueckoro ananu3za. [lox pea. FO.A. 3omoToBa. M.:
Bricmas mkomna. 2006r.
box P. Meropl pa3noKeHus B aHAIUTHYECKON XuMuu. - M.: Xumust, 1984. — 320 c.
MopocanoBa C.A., IIpoxoposa I'.B., CemenoBckass E.H. Meronpl aHamm3a npupoAHbIX U
MIPOMBIIIIICHHBIX 00BEKTOB. - M.: M31-B0 MI'Y, 1988 — 150 c.

Hpyros F0.C. Dxonornueckas ananurudeckas xumusi. - CI10.: Anatomust, 2000. - 320 c.

Jlypwe FO.1O. AnanuTryeckast XUMUs IPOMBIIIIEHHBIX CTOYHBIX BOA. - M.: Xumus, 1984.-250c.


https://infourok.ru/programma-osnoviproektnoy-deyatelnosti-993360.html
https://infourok.ru/programma-osnoviproektnoy-deyatelnosti-993360.html
https://fadm.gov.ru/
http://www.znanium.com/

9.1.4. YyeOHbIe mocoous

l.AnexcangpoBa D.A., laiinykoBa H.I'. Anamutuueckas xumus. XUMHUYECKUE METOJbI aHAJIM3A:
VYueOHuk u npaktukyMm. -M.: FOpaiir, 2015.
2. JIyppe 10.}O. CipaBOYHHK 1O aHATUTUYECKON XUMHUU. — 7-¢ u31. M.:AnbsHc, 2007

3. JI.LA.AnakaeBa, 3.X.CynrteiroBa. KauecTBeHHbII aHaym3. YueOHoe mocooue. Marac, 2008r

4. lBanoBa, M.A. AHanuTH4ecKasi XUMUS U (PU3MKO-XUMHUYECKUE METO/IbI aHau3a: YuebHoe
nocooue / M.A. MBanosa. - M.: U1 PUOP, 2013. - 289 c.

4. JI.A.AnaxaeBa, 3.X.Cynteiroa. KauecTBeHnslil ananus. Yuebnoe nocooue. Marac, 2008r

5. Xummyeckuil aHanmu3 ropHeix nopon u muuepanoB / Ilox. pen. W.II. IlomoBa m W.A.

CronsipoBoit. - M.: Henpa, 1974. -186 c.

9.2. JlonmotHUTEJIbHAS JIUTEPATypa
9.2.1. YueOHO-MeTOAMYECKHE MOCOOUS (YyUeOHbIE 3aaHusl)
1. O6yxoB A.N., [Inexanoa N.O. AtomMHO0-aOCcOpOIIMOHHBII aHATTN3 B TOYBEHHO-
OuoIorm4yeckux uccienosanuax. M.: Mzn-so MI'Y, 1991.
2. CoBpeMeHHbIE (PU3UUECKHE U XUMHUECKHAE METO/IbI uccienoBanus mous. /Ilox pen. AL
Boponuna u /I.C. Opnosa. M.: Uzn-so MI'Y, 1987.
3. DoHOBBIII MOHUTOPUHT 3arpsi3HeHus: sKocucrteM cym. JI.: T'mapomereousnar,

1990.

4. Meropl aHAM3a 00BEKTOB OKpYKatomiel cpenbl. HoBocubupek: Hayka, 1988.

5. KoHTposnb XuMHYECKUX U OMOIOTHUYECKUX TapaMeTPOB OKPYKaIOILEH Cpeibl.
Ouuuknonenus «xomerpusi». / [lox pen. JLK. Mcaesa. C.-I1.: Kpucmac+, 1998.

6. Hpyros lO.C., Pomun A.A. 'azoxpomaTorpadudeckast HISHTUDHUKALUS 3arPSI3HEHAI
BO3/yXa, BOJIbI, MOUBHI. [IpakTrueckoe pykoBoactso. C.-I1.: Teza, 1999.

7. Hpyros 10.C., Pomun A.A. I'azoxpomarorpaduueckuit anamms razos. [Ipaktuueckoe

pykoBozactBo. C.-I1.: Anaronus, 2001.

JlutepaTypa ajs yriy0JieHHOTro u3y4deHmusi, NoAroToBku pegeparon

OcHoenas numepamypa
1. Hpyros lO.C., Ponun A.A. Dxojorndyeckue aHaau3bl P paziauBax HepTH U
HedrenpoaykTos. [IpakTrueckoe pykoBoactso. C.-I1.: Anaronus, 2000.
2.  Kyszy6osa JLU., HlyBaesa O.B., Anommn I''H. DneMeHTHI-3KOTOKCHKAHThI B IHUILEBBIX

MMPpOAYKTax. I'uruenuueckue XapaKTCPUCTUKHU, HOPMATHBbBI COACPKaAHUA B IHIICBBIX



MPOAYKTaX, METOIBI OmpeneicHus: aHamutudeckuid o63op. / Iloxg pen. T'JI. AwnommHa.
Hosocubupck: I'TTHTB CO PAH, 2000.

3. baifepman K. Onpenenenne cie1oBbIX KOJMYECTB OpraHn4ecKux Bemects. M.:Mup, 1987.

4. OcHOBBI aHAIUTHYECKOM XUMUH. [IpakTHdeckoe pyKoBOACTBO. YueOHOE T0coOUe It BY30B.

ITox pen. YO.A. 3onoroBa. M.: Beicut. mik., 2001. 463 c.

Hononnumenvnas numepamypa:

1.  Burrenbepr A.I. Hopdbe b.B. TazoBas  skcTpakuus B
xpomarorpadudeckom ananuse. JI.: Xumus, 1982.

2. bepeskun B.I'. Xumuueckue meroabl B ra3oBoil xpomarorpaduu. M: Xummus, 1980.

3. Hpyros IO.C., Pomun A.A. I'azoxpomarorpadudeckas UACHTU(DUKALNS 3arpSI3HEHUHA
BO3yXa, BoJbI M 1ouBkl. C.-116.: Te3a, 1999.

4. XwmenpHunkuii P.A., bponckuii E.C. Macc-ciekTpoMeTpHs 3arps3HEHUI OKpyXKarole

cpenst. M.: Xumus. 1990.

5. ATrrecTranus no AMCUHUILINHE.

Ha y4eOHBIX 3aHATUSAX AaCIHUPAHTHI BBITIOJHSIOT 3aIUIAHUPOBAHHBIC HACTOSIICH
IpOrpaMMOil  OTAENbHBIE BUABI y4eOHBIX paboT. YueOHoe 3amanue (paboTa) cuMTaeTcs
BBINOJIHEHHBIM, €CJIH OHO OIICHEHO IMPETI0IaBaTEIIEM ITOJIOKUTEIBHO.

B pamkax camocTOATENbHOH paboThl O0yYaromuecss OCYIIECTBISIOT TEOPETUYECKOE
W3YYCHHE WCIMIUIUHBI C YYETOM JIGKIIMOHHOTO MaTephayia, TOTOBITCS K TMPAKTHYECKUM
3aHITHSIM, BBIMONHSAIOT JOMAIllHEE 3aJaHMs, OCYIIECTBISIOT MOATOTOBKY K MPOMEXYTOUHOU
aTTeCTallUU.

Texkymass arrectanusa mo aucuumuimHe. OICHUBaHWE OOYYAIOMIETOCS HA 3aHATHIX
OCYILECTBIISIETCSI B COOTBETCTBUU C IOJIOKEHHEM O TEKYIIeH aTTecTanuyd OOydJarommxcs B
YHHBEPCHUTETE.

[To wtoram Tekymell aTTecTallvy, BEAYUIMH MpernojaBaTelb OCYIIECTBISET OIMYCK
oOyuJarorerocsi K mpoMeXyTOYHOM aTTecTaIiu.

Jlonyck K MPOMEKYTOUYHOI aTTecTAMU MO AucHunIuHe. OOyJaromuiics J0mycKaeTcs
K TIPOMEXKYTOYHOW aTTeCTAllMW 1O JUCIUIUIMHE B Cydac BBITIOJHEHHS WM BCEX 3aJaHHi U
MEPONPHUITHIA, MPEAYCMOTPEHHBIX HACTOSIIEH MPOTrpaMMON TUCIUIUIMHBI B TOJHOM OObeMe.
[IpenogaBaTens MMeEeT MPaBO HM3MEHSATh KOJIMYECTBO M COJCp)KAHUE 3aJaHUil, BBIIABAEMBIX
obygaronuMmcs (00ydJaroemMycs), UCX0As1 13 KOHTUHTEHTA.

Jlomyck oOydJaromerocst K MpoOMeKyTOYHOW aTTECTallly MO TUCIHIUIMHE OCYIIECTBIISIET

npenoaaBareiib, Be;[yumﬁ CCMHUHApPCKUC (HpaKTI/I‘{eCKI/IC) 3aHATHA.



OOyuaromuiicsi, WMeronMi ydeOHbIe (aKaJeMUYECKHEe) 3aI0JDKEHHOCTH (TIPOITYCKH
yueOHBIX 3aHATHI, HE BBHIMOJIHUBIINN YCIENIHO 3aJaHus(e)) 00s3aH oTpaboTaTh UX B MOJTHOM
o0beme.

OTpaboTka y4eOHbIX (AKaJeMUYeCKUX) 3a10/KEHHOCTE| M0 JUCHUILIMHE (MOIYJIIO0).
B cnydae nanuumns yueOHOI (akageMHUecKoi) 3a10JDKEHHOCTH M0 AUCHUIUIMHE, 00yYarouiics
OoTpabaThIBaeT TMPOMYIICHHBIC 3aHATHAS W BBINOJNHSCT 3alVIAHUPOBAHHBIC U  BBIJAHHBIC
npenogaBareneM 3aganus. OTpaboTka MPOBOAWTCS B MEPHO]] CEMECTPOBOIO OOYYCHUS WU B
MEPUOJ] CECCUU COIJIaCHO rpaduKy (pacnucaHuio) KOHCYIbTAlUN MTpernojaBaTels.

OOyuaromuiics, TPONYCTUBIIUN  JeKYUOHHOe 3aHamue, 00s13aH  MPEJOCTABUTH
npernojaBarenito  pedepaTHBHBIA  KOHCIIEKT COOTBETCTBYIONIErO  pasfena y4eOHOU U
MOHOTpaUUECKON JUTepaTypbl (OCHOBHOW H JIOTIOJHUTEIBHOH) 10 paccMaTpUBacMbIM
BOIPOCAM B COOTBETCTBHH C HACTOSAMICH MPOrpaMMOoHu.

OOyuaromuiics, MPOMYCTUBIINNA npakmuieckoe 3ansamue, OTpadaTbiBaeT ero B ¢dopMme
pedepaTBHOrO KOHCIIEKTa COOTBETCTBYIOIIETO paszfena ydeOHOM U MoHorpaduueckoit
auTepatypsl (OCHOBHOM W JOMOJTHUTEIBHOM) IO pacCMaTPUBAEMbIM Ha NPAKMUYECKOM 3aHITHU
BOIIpOCAaM B COOTBETCTBUU C HACTOSIIEH MporpaMMoil wiu B ¢opMme, NpeIOKEHHON
npenogaBareneM. Kpome TOro, BHIOMHSET Bce yueOHbIE 3a/1aHus. YUueOHOe 3a/laHue CUUTAETCS
BBITIOJIHEHHBIM, €CJT OHO OLICHEHO IPEIN0/1aBaTelIeM MOJI0KUTETBHO.

[IpemogaBaTesis UMEET MPABO CHU3UTH OATBHYIO (B TOM YHCIIE PEUTHHTOBYIO) OLICHKY

06yqa101ueMyc;1 3d HCBBIIIOJIHCHHOC B CPOK 3aIaHHUC (HO HCYBa)KHTeHLHOﬁ HpI/I‘H/IHC).

IIpomexyTouyHas aTTecTanyus MO JTUCHHUILINHE (MOAYJI10). POPMOIT TPOMEKYTOUHON
aTTeCTalluy 10 JUCLUILINHE ONIPEAEIIECH 3a4eT.
[IpomexyTouHas aTTecTalnusi 00y4aroIlUXCsl OCYIIECTBISETCS B COOTBETCTBHH C

MOJIO’KEHHUEM O MTPOMEXYTOUYHOM aTTecTallui 00yJarouXcsi B YHUBEPCUTETE

11. ®oHA OLEHOYHBIX CPEACTB MO AUCHMILINHE I IPOBEICHUS IPOMEXYTOUHOM
aTrectauuu npuseneH B [Ipunoxennn 1.



Tlpunooicenue 1.
®OH/]I OIIEHOYHBIX CPEJICTB JJIS1 IPOBEJEHUS IPOMEXYTOYHOM
ATTECTAIMHU OBYYAIOIIIUXCS ITO AMCIUITJIIMHE
«COBPEMEHHBIE METOJbBI ITPOBOIIOAI'OTOBKH OBBEKTOB
OKPYXAIOIIEA CPEJIbI»

Onucanue noka3sareseil H KpUTepueB OLleHUBAHUS

Onucanue mokaszarened W KpPUTEPHEB OLEHMBaHUA: Oecema, IUCKyccus, pedepar,
3AYET.

OT™meTka  «3auem»  CTAaBUTCsS, €CIM:  3HAHUS  OTIMYAIOTCA  INIyOMHOH U
COJIePKATEIBHOCTBIO, JAeTCS TOJHBIM MCUEPIBIBAIOIIMI OTBET; aCHUPAHT CBOOOTHO BIIAZCET
HAay4YHOM TEPMHUHOJIOTMEN; pedYb TIpPaMOTHas, CONCPKHUT AaHAIU3 CYLIECTBYIOIIUX TEOPHH,
acnMpaHT JIOTMYHO M JO0Ka3aTeJIbHO pacKpblBaeT MpoOsieMy, JAEMOHCTPUPYET XOpOoLIMe
TEOPETUYECKHE 3HAHMS M UX CBSI3b C JKCIEPUMEHTOM, MOXET OOOCHOBBIBaTh PE3yJIbTaThl U
JienaTh BBIBOJIBI,

OTMmeTKa «He3ayeT» CTaBUTCS, €CIIU: COJEpKaHUE BOIIPOCA HE PACKPBITO, TOIYCKAIOTCS
CyLIECTBEHHbIE (PAKTUUECKUE OIINOKH.

Bonpochl /151 TOATOTOBKY K 3a4eTy:

KoHTpo/bHbIEe BONPOCHI ISl POBe/IeHUs TeKyIlel U MTOr0BOM aTTecTaluM 1Mo
UTOraM OCBOEHHUS THCHHILIMHBI.
B yeMm paznuune o01mel me0uHOCTH WM KUCIIOTHOCTH BoIbI U pH?
KakoBbl 0cobeHHOCTH 0TOOpa MPOOKI BOABI AJIs ONIpeeseHus B Hell kuciopoaa?

Uto Takoe cTaHIapTHl KauecTBa BO3AyXa, BOJBI M TTOUBHI?

M wnp e

Kakum o00pa3oM KOHCEpBUPYIOT NpoOBl BOABI NPHU OMNpPEAETCHMH B HEH TSDKENbIX

MeTaioB?

5.  Kakum o00pa3oM KOHCEpBHUPYIOT MpOOBl BOABI NpPU ONPEACTIEHUHU B HEW HUTPATOB,
HUTPUTOB U HIOHOB aMMOHUS?

6.  Uro takoe BIIK u XITK? Uem oHM pa3indaroTcs U YTO XapaKTEPU3yIOT?

7. B xakue eMKOCTH U 1oYeMy HEOOXOJUMO OTOMpaTh MPOObI BOJBI IIPH OMpPEACICHUH B HEH
KpeMHUS U PTOpHI0B?

8.  Ilepeuucnure 0COOCHHOCTH O0TOOpa MPOO JUIS aHAIM3a BO3JyXa, IIOYB, BOJBI, CHIIUKATOB,
METAJIJIOB U CIUIABOB.

9.  KaxoBbl 0COOEHHOCTH OTIpEIeIeHUs] OPraHMUECKUX BEIIECTB B BOJE U BO3ayXe?

10. Yro Takoe I1JIK 3arps3auTese st MovB, Bo3ayxa U Boabl? Kak MX ycTaHaBIUBAIOT?

11. Tlepeumcnure TpeOOBaHUS K cOCynaM Jijisi 0TOOpa MpoO BOJIBI, MOYBHI M BO3/IyXa.



12.
13.

14.
15.
16.
17.

18.

19.
20.

21.
22.
23.

24,
25.

26.
27.

28.
29.

KaxoBbl 0cOOEHHOCTH aHaIN3a OMOJIOTMYECKUX O0BEKTOB?

HazoBure Meronbl pa3aeneHuss U KOHLEHTPUPOBAHMSI ONPEAEIAEMBIX UHIPEAUEHTOB NIPU
AQHAJIN3€E MPUPOJHBIX BOJ U KUAKOCTEH OPraHU3MOB.

Kakum 06pa3oM MOKHO OIpe/IeIuTh HAPKOTUUECKHE BEIIECTBA B KPOBU, MOYe?

HazoBuTe 0cobeHHOCTH aHaNM3a CUJIMKATHBIX MaTepUasoB.

Kakum 06pazom yaassiroT KpeMHHM IPpU OTIpeIeIeHuH IpUMeceil B cuimMkarax?

Kak roToBsT cTaHzapTHbIE TIa30Bble CMECH JUIsI IPOBEPKU IPABUIBHOCTH aHaIM3a
BO3aYyXa?

[lepeuncinTe OCHOBHBIE IPUEMBI YIABIMBAHUS IPUMECEHN U3 BO3yXa IS MOCIEIYIOLIErO
aHaJIM3a.

[TpuBeauTEe MPUMEPHI UCIIOIB30BAHUS XPOMATOrpaUIECKUX METOIOB B aHAIIN3E BO3/IyXa.
[lepeuncnure METOBI OMpENCIICHUs PAJIMOAKTUBHBIX BEIIECTB B 00BETaX OKpYXKAIOIIeH
Cpebl.

Kak OBICTpO OIICHUTH KaueCTBO BOJIBI U TIOYBHI?

Hazosute Bunbl [1/IK 3arpsa3Hsronmx BEMECTB B BO3AYXE, BOAE U MOYBE.

[TpuBenuTe MpUMEpPHI CyXOr0 M MOKPOTO pa3ioKeHUs Mpo0 MpU aHANIM3€ KOHKPETHBIX
00BEKTOB.

HazoBure Hepaspyiarone METoAbl aHAJIN3a, UX XapaKTEPUCTUKU.

[Tepeuncinure 0coOEHHOCTH OTOOpa MPOO CENbCKOXO3IWCTBEHHBIX MPOAYKTOB M JAPYIHX
OHOJIOTUYECKHX MaTepUAIOB.

HazoBure cnoco0bl HHTEHCHU(DHUKALUN PA3JI0KEHHUS OPTraHUYECKUX BEIECTB.

[TpuBenuTe cXeMbl aHaIN3a OCHOBHBIX KOMIIOHEHTOB CTaji€il, MOJIMMETANINYECKUX Py,
CUJIMKAaTOB, PYAHBIX MOJIE3HBIX HCKOTIAEMBIX.

Kakue MeTobl HCHIONIB3YIOT U1 UASHTH(PHUKAIIUYA OPTaHUUECKUX COCTUHEHUI?
[TpuBeauTe mpuMepsl OBICTPHIX METOJOB CKPUHHMHIra Mpo0 MpH aHajIM3e OPraHUYeCKuX
COCTUHEHUN.

Onenka 3HaHMM 00y4aroUIerocs: OLEHUBAETCS 10 KPUTEPUSIM, IPEJICTABICHHBIM B (JOHJIE

OLICHOYHLIX CPECACTB 110 JUCIHUIIIINHEC.
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