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1. HEJIb U 3AJIAYU TN CHUIIJINHBI

[TporpammMa cocraBieHa B COOTBETCTBUHU € TpeOoBaHUAMHU DenepantbHOTO TOCYAapPCTBEHHOTO
00pa30BaTEeNBLHOIO CTaHAAPTA BhICLIEr0 00pa30BaHUs — OakajgaBpuaT MO HAPABJIECHUIO MOATOTOBKU
22.03.01 «MarepuanoBeieHHe W TEXHOJOTUU MaTepuayioB» mpoduib «MaTepuanoBeneHue Hu
TE€XHOJIOTUM HAHOMAaTepUAJIOB M HAHOCHCTEM», PEKOMEHIAUUSAMU METOJAMYECKOM KOMHUCCUU H
HAKOIJICHHOTO OIbITa NpPENojJaBaHMus TUCHUIUIMHBI Kadenpoi aHamutudeckod xumun PXTY
uM. JI.1. Mengeneesa. IIporpamMMa paccunTaHa Ha H3Yy4€HHME IJUCLUIUIMHBI B TEYCHHE OIHOIO
cemecrpa.

Jucuunnuza «Ananumuyeckana Xumua» OTHOCUTCA K 0a30BOM YacTU JUCLHUIUIMH y4eOHOTO
mwiada. IlporpamMmma IUCHUIUIMHBI NpEANoaraeT, yro oOydaroluecss MMEIT TEOPETUYECKYI0 U
IIPAKTUYECKYIO IIOATOTOBKY B 00JaCTH MaTeMaTUKH, (PU3HUKH, OOIIEH U HEOPraHMYECKOW XUMHUHU.

Hegb AUCHMIVIMHBI — TPUOOpETEHHE OOYYAIOIIMMUCS 3HAHUHM 10 OCHOBHBIM T'pyIIaMm
METOZOB XMMUYECKOI0 aHaju3a, Haubojiee MIMPOKO IPHUMEHSEMBIX B IPOMBIIUIEHHOCTH U
HCCIIEIOBATENbCKOM paboTe, a TakkKe KOMIIETEHLMH, HEOOXOIMMBIX XUMHUKaM-TEXHOJIOraM BCeX
CIELIMAILHOCTEN Ul PEIICHUSI KOHKPETHBIX 3a/1a4 XUMUYECKOTO aHAIN3a.

3agauM JMCHUILIMHBI — H3YYEHHE TEOPETHYECKMX OCHOB XHMHUYECKHMX U HEKOTOPBIX
(U3MKO-XMMMUYECKUX METOJIOB aHaJlM3a; O3HAKOMJIEHHE C MPUHLIUIAMU paboOThl OCHOBHBIX
npuOOPOB, HCIOIB3YEMBIX B (DU3MKO-XMMHUYECKAX METOJAaX aHAIN3a; U3yYeHHE METPOJIOTUYECKHIX
OCHOB AaHAJUTUYECKOM XUMHUM; O3HAKOMJICHHME C METOJaMH, UIIMPOKO HCHOJb3YEMBIMH B
COBPEMEHHOM AHAIMTUYECKON ITPAKTHUKE.

Jucuumummba  «Ananumuyeckas xumuay» npenonaercsi B 4 cemecrpe. KoHTpousb
YCIIEBAEMOCTH CTYAEHTOB BEIETCs 110 IIPUHATON B YHUBEPCUTETE PEUTUHIOBOM CHCTEME.

Pabouas mporpaMma JUCHUIUIMHBI MOXKET ObITh PeaIM30BaHa C MIPUMEHEHUEM IEKTPOHHBIX
00pa3oBaTENbHBIX TEXHOJIOTHH U AJIEKTPOHHOTO OOYYEHUS TIOTHOCTBIO WIIH YaCTHYHO.

2. TPEBOBAHMS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

Wzydenne JUCITUTUTHHBI HaIPaBIICHO Ha proOpeTeHNE I (S13%{0)11170:¢
o0nienpodeccuoHaNbHBIX KOMITETEHITHIH:

Haumenos Kon wu HanmmeHoBanue
aHHE KaTeTOPHH Kot i namveropasie OTK uHankaropa noctmwkenus: OITK
(rpymmen)

OIIK
OIIK-1.1 3Haer METO/IbI
MaTeMaTU4eCKOTO aHau3a,
MOJICTTUPOBAHUS, OCHOBBI
€CTECTBEHHBIX HayK "
OIIK-1 Cnoco6evH pemath  3aMa9M | 6 epmKeHEpHBIX ANCIHTLIHH
FeTecTBeHHO- npodeccuoHaNbHOM ACATENLHOCTH, "G 1 ) Yweer  pemrars
N e e BT
MOJITOTOBKA > | mpodeccruoHanbHON
€CTeCTBCHHOHAYYHBIC M | eSTEbHOCTH, o —
0OIIeMH)KeHEePHBIC 3HAHUS METOBI MOZETHPOBAHH,
MaTeMaTHYeCKOTO aHaJIH3a,
€CTECTBEHHOHAYYHbBIC u
oOIIenH)KeHEePHBIC 3HAHUS




OIIK-1.3 Bunageer MetomaMu

peLIeHus

npodeccuoHaTbHON

JIeSITCIIbHOCTH,

MCTOAbI

3aaa4

MIPUMEHSA

MOACIIUPOBAHUA,

MaTeMaTHYEeCKOTr0 aHaJIH3a,
€CTECTBCHHOHAYYHbIC
o0IIenH)XeHEPHbIE 3HAHUS

u

B pesynbrare u3ydeHus AUCUUILUIMHBI CTY/ICHT OakaiaBpuaTa JOJDKEH:

3name:

— OCHOBHBIC IIOHATHUA, TCPMHUHBI, MCTOJAbI W IPHUCMbI KAaUYCCTBCHHOI'O U KOJUYCCTBCHHOI'O

XUMHNYCCKOI'O aHajJIn3a,

— TCOPETUYCCKUC OCHOBBI (1)I/ISI/IKO-XI/IMI/I‘-IGCKI/IX MCETOJ0B aHaJIn3a,

— IHPHUHOUIIBI pa6OTLI OCHOBHBIX HpI/I60p0B, HCIOJIB3YCMbIX UIA HNPOBCACHUS KAYCCTBCHHOTO U

KOJIMYECTBEHHOI'0 aHaJIN3a;
Yumeme:

— [PUMEHATbh NPUOOPETEHHbIE IPAKTUUECKUE HABBIKU B MPOPECCUOHANBHOM AESATEIbHOCTU JUIS

PCUICHUA KOHKPCETHBIX 3a/1a4;

— TPOBOIUTH OOOCHOBAaHHBIN BHIOOP METO/Ia aHAIIN3A C YUETOM Iiesiel 1 0COOEHHOCTEW JTaHHOM

HpaKTquCKOﬁ 3aJa4u,

— IMIPOBOIUTH paCYCThl HA OCHOBC ITPOBCACHHBIX I/ICCJIGI{OBaHI/If/'I;

Braoemew:

— OCHOBaMu MGTpOHOFH‘ICCKOﬁ OIICHKHU PE3YJIbTATOB KOJIMYCCTBCHHOI'O XMMUYCCKOI'0O aHAJIN34a,

IIPOBOJIUTH METPOJIOTMYECKYIO OLIEHKY PE3YyJIbTaTOB KOJIMYECTBEHHOIO XUMHUYECKOI0 aHAIIN3a

— [pUueMaMu UHTCPHNPCTALIUN PE3YJIbTATOB aHAJIN3a HAa OCHOBC KBAJIUMCTPHUYCCKUX OLICHOK;

- MGTOZ[OJ'IOFI/IGI\/JI XUMHUYCCKUX u (1)I/I3I/IKO -XUMHYCCKUX

HCIIOJIb3YCMbBIX B COBpeMeHHOﬁ aHaJUTHYECKOH IMPAKTHUKE,

— OCHOBaMH CHCTCMbI BI)I60pa METOJA0B KA4YE€CTBCHHOI'O H KOJHYCCTBCHHOI'O XHMHYCCKOI'O

aHaJin3a JJI peICHUs KOHKPECTHBIX 3a1a4.

METOJ0B

aHam3a,

3. OFBEM JIJUCHUNJIMHBI U BUAbl YYEFHOH PABOThHI

LIUPOKO

O0beM QMCHUIIMHBI
Buj yueOHoi1 padoThI Axax | Actp.
3E
4. 4.

O0mas TpyA0eMKOCTb 1Y CHUILTTHHbI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,79 64,4 48,3
B TOM 4HcCJje B (popMe NPAKTHYECKOH OAT0TOBKH - - -
Jlexnu 0,44 16 12
B TOM 4ucIIe B popMe MPAKTUUECKON OTOTOBKU - - -
[TpakTnueckue 3austus (I13) - - -
B TOM 4ucIIe B popMe MPAKTUUECKON OTOTOBKU - - -
JlaGopatopusbie padotsl (JIP) 1,33 48 36
B TOM 4YHCJIe B GOopMe MPAKTHUECKON TIOJITOTOBKH
CamocrosiTesibHas padoTa 2,21 79,6 59,7




KonrtakTHas camocrosrensHas padora (AmmK uz VII ona 3au /
3a4 c oy.)

CaMOCTOSITeIbHOE U3YyICHUE PAa3/ICIIOB TUCIUILTHHBI (wiu Opyeue
8UObL CAMOCOSIMENLHOU Pabomul)

2,21

0,4

0,3

79,2

59,4

Bua konTpoJis:

Jk3ameH (eciu npedycmompen YII)

KoHnTakTHas paboTa — IpOMEXyTOUHas aTTeCTallus

HOI[]"OTOBK& K DK3aMCHY.

Bua uTOroBoro KOHTpoJIs:

3a4€T ¢ OLEHKOI




4. COOEP)KAHUE JUCIUIIVINHbI

4.1. Pa3znenapl IMCOUIIIMHBI H BUABLI 3aHATHNA

AKkazieM. 4acoB

Pa3gen nucuuniInHbI

Bcero

Jek-
10704

Ipak.
3aH.

JIao.
pabo-
ThI

Cam.
pado-
Ta

Paznen 1. UnenTudpukanusi MFOHOB
3JIEMEHTOB B pacTBOpax

26

6

6

20

1.1

BBenenue B coBpeMeHHYIO
AHATUTHYECKYIO XUMHUIO.

2,75

1.2

Crnenuduka 3a1ay aHaIUTHYECKON
XUMUH.

2,75

1.3

XUMHUUECKHE paBHOBECHUS B
TOMOTE€HHBIX U T€TEPOTr€HHBIX
CUCTEMax, IPUMEHSIEMBIX B
AHAJINTUYECKON XUMUU

4,75

1.4

KauecTBeHHBIE M KOTUYECTBESHHEIC
AHAIIUTUYCCKUC PCAKIIUU C
OpraHn4CcCKUMH aHAJIMTHYCCKUMU
pcarcHraMu B aHaJIM3€ HCOPTraHNUICCKUX
BCIICCTB.

4,75

Pazgen 2. KoaundyecrBeHHBIH
XHMHYECKUH aHAJIN3

68

40

40

2.1

HpI/IHIII/IHBI 1 3aJa41 KOJIMYCCTBCHHOI'O
aHaJIn3a.

3,5

0,5

2.2

Tutpumerpuueckuil ananus. Tunsl

peaKHI/Iﬁ, HCIOJIb3YCMbIX B TUTPUMCTPHH.

TpeboBanusl, MpeIbsBISEMbIE K HUM.

23

Peaknun HeliTpanusanuu B
KOJIMYECTBEHHOM XMMHUYECKOM aHAJIU3E.

10,5

1,5

24

AHanmMTUYECKHE PEaKIINH
KOMIIJIEKCOOOpa30BaHUs M OCAKACHUS B
KOJIMYECTBEHHOM XMMHYECKOM AHAJIN3E.

12

2.5

AHanmuTH4yecKne pPCaKu OKUCIICHUSA-
BOCCTAaHOBJICHHA B KOJIMYCCTBCHHOM
XUMHUYCCKOM aHaJIN3€.

12

2.6

HNonoobmenHas xpomarorpadus B
KOJINYECTBEHHOM XMMHUYECKOM aHaJIU3eE.

10

Pasnen 3. BBenenne B pusuko-
XHMHYeCKHe (MHCTPYMEHTAJIbHbIEC)
MeTobl AHAJIM3A.

14

20

3.1

Knaccudukanus HHCTpyMEHTaIbHBIX
MeToa0oB aHanuza (DXMA).
AHanuTHUYECKNI CUTHAJ KaK
nH(popmaTuBHas QYHKIUS COCTaBa
BELIECTBA.

1,25

0,5

3.2

AHaJIUTUYECKUE U METPOJIOTUYECKHUE
xapakrepuctuku DXMA

4,5




3.3 | O0mas xapakTepuCcTHKa CIIEKTPaTbHBIX,
3IEKTPOXUMHUECKUX U 2,25 0,5 8
XpomaTorpauueckux MeTO0B aHaIN3a
UTOT'O 144 16 48 80

4.2 ConepxxaHue pa3/iesioB JUCHUNIHHBI

Paznen 1. UnenTudukanus HOHOB 2JIEMEHTOB B PacTBOpax

1.1 BBenenue B COBPEMEHHYIO aHATUTHYECKYIO XUMHUIO.

AHanuTHYecKasi XMMHUS KaK OCHOBA METOJIOB U3YUYEHHUSI M KOHTPOJISI XUMUYECKOTO COCTaBa BEILIECTB
B MaTepualbHOM MPOU3BOJACTBE, HAYYHBIX HCCIIEIOBAHHSIX, B KOHTPOJE OOBEKTOB OKpY)KaroIlen
cpenpl. Buasl ananmza. DJEMEHTHBIH, MOJEKYJSAPHBIA, (a30BbIi W HM30TONHBIA aHAIM3.
KonunuecTBeHHBI M KAayeCTBEHHBbIM aHaIM3 OPraHUYEeCKHMX M HEOPraHWYeCKHMX BEIIECTB.
Xumuyeckue, (QU3NKO-XUMUYECKHE METOJbl aHalli3a, WX B3aUMOCBS3b, COOTHOIICHHUE W
NpUMEHEeHHe. AHATUTUYECKU CHUTHAJl KaKk HOCUTENIb KayeCTBEHHOW M KOJIMYECTBEHHOMN
nHpopmanun 006 o0bekTe aHam3a. [locTaHOBKA aHAIMTUYCCKOW 3a7add. AJTOPUTM IPOBEACHHUS
aHanu3a: OoTOOp cpenHed mHpoObl, MOATOTOBKA MPOOBI K aHaIM3y, U3MEpPEHHE aHATUTHUYECKOTO
CUTHQJIa M €ro METPOJIOTMYECKas OIleHKa, pacueT pe3yJbTaTOB aHalM3a U MX HWHTEPIpETalus.
[Ipumepsl pelieHus 3a1ady aHATUTHYECKOTO KOHTPOJIA B XHMHUYECKOH TEXHOJOTWH, B aHAIU3e
O00BEKTOB OKpYyKarormield cpenbl u ap. [IOHATHS O COBpEMEHHBIX METOJaX 3JEMEHTHOTO aHaJM3a:
aTOMHO-3MHUCCHOHHBI aHaIM3, AaTOMHO-a0COpPOIIMOHHBIN aHalu3, PEHTreHO(MIyOpeCHeHTHBIN
aHaJu3.

1.2 Cnenuduka 3aga4 aHaJTUTHYECKONH XHUMHUH.

OcHOBHBIC TEpMHHBI aHaUTHYeCKOW xumuu. OOHapyxkeHue. OmnpeneneHue. AHaIN3.
AHanUTHYeCKHEe XHMHUYECKHE pEaKIMM KaKk OCHOBAa XHWMHUYECKOro aHanm3a. KadecTBeHHblE U
KOJIMYECTBEHHBIC AHAIUTUYCCKUE XUMHUYECKUE peakinud. TpeOoBaHHs, MPEIbSBISEMbIE K HUM.
Crneuundurka aHATUTUYECKUX pPEaKIUil, HCIONb3yeMbIX B aHanu3e. AHanuThueckas Qopma u
AHATUTHYICCKUE NMPU3HAKA. AHAIMTHYCCKUE PEAKIIUU B aHATUTHICCKUE 3P PeKThl. XapaKTepuCTHKU
AQHAJIMTUYECKUX PEAKIMii: YyBCTBUTEIHHOCTh, M30MPATENbHOCTh (CENEKTHBHOCTH). [ 'pymnmoBble,
oO1ue, yacTHbIE, XapakTepHble U crieniuduueckue peakuu. [1yTu moBwiieHust n30MpaTeIbHOCTU U
YYBCTBUTEIHLHOCTH aHAIMTUYECKUX PEAKITHIA.

1.3 Xumuueckre paBHOBECHS B TOMOTEHHBIX U TeTEPOTCHHBIX CHCTEMaX, IPUMEHSIEMBIX B
aQHATUTUYECKOU XHUMHUH.

OCHOBHBIC THINBI PEAKIMA, TPUMCHICMBIX B aHATUTHYCCKOH XUMUU (OCaXKICHUS,
KHCIIOTHO-OCHOBHBIE, KOMILIEKCOOOPAa30BaHMsI, OKHCICHHUS-BOCCTaHOBNEHUS). COCTOSHHE HOHOB
3JIEMEHTOB B pacTBopax. KOHCTaHTHI paBHOBECHs] aHAIMTUYECKUX PEaKIUid: TEPMOJIUHAMHYECKUE,
KOHIIEHTPAllMOHHBIE,  yCJIOBHbIe. (DakToOpbl, BIUAIOIIME HAa XUMHUYECKOE  pPaBHOBECHE
(komrIekcooOpazoBanue, OOpa30BaHME MAJIOPACTBOPUMBIX COEIUHEHUHN, W3MEHEHUE CTEIEeHU
OKHCJICHUS OMpPEeIsieMOro HOHA, BIUSHUE MPUPOJBI PACTBOPUTEINS,, HOHHOM CHIIBI, TEMIEPATYypHI,
COCTaBa pacTBopa).

PaBHOBecuss B aQHAIUTUYECKH BaXHBIX TMPOTOIUTHUYECKUX cHcTeMaxX. KoHCTaHTHI
KHCJIOTHOCTH M OCHOBHOCTH. YpaBHEHHMsI MaTepualibHOro OanaHca. Berumcrnenue pH pactBopoB
KHCIIOT W OCHOBaHUW pa3NIW4YHOW CHIIBI, CMeceld KHCIOT W OCHOBaHUU. BbydepHbie pacTBOpHI,
WCIIONb3yEMBbIE B XHMHUYECKOM aHallM3e: WX COCTaB, CBoicTBa (OydepHas eMKOCTh, 00JacTh
OydepupoBanus), pacuet pH, npuMeHeHre B aHATUTUYECKON XHUMHH.

AHanmuTHYECKHE peakiuu KOMITJIEKCOOOpa30BaHms, OCaKJICHUSI, OKHCJICHUS -
BoccTaHOBJeHHs. OOIIue, CTylmeH4YaThle M YCIOBHBIE KOHCTAHTHI YCTOMYMBOCTH KOMILIEKCHBIX
coenuHeHnil. Vcmomp3oBaHWe peakIuii KOMIUIEKCOOOpa30BaHUS B AHATUTUYECKOW XHUMUH
(oOHapykeHHe ¥ KOJHYECTBEHHOE OIpejelieHne, MacKupoBaHue). lcmonbp3oBaHHe peakiuit
OCAXKJICHUS B QHAIMTHYECKUX IesiX. KoHcTaHTa paBHOBECHS PEaKIUi OCaXICHUS-PACTBOPCHHUS;



(bakTopbl, BIUAIOIIME Ha PACTBOPUMOCTh OCAIKOB. Pacuer ycinoBHIl OcakIeHUS M pPacTBOPEHUS
ocagkoB.  OKHCIUTENbHO-BOCCTAHOBUTENIbHbIE  paBHOBecusa. CTaHAapTHBIA M peabHbIN
OKHCJIUTENbHO-BOCCTAHOBUTEIBHBIE TTOTEHIINAIIBI.

Xumuueckue u (PU3MKO-XMMHUYECKHE crocoObl ompenenenuss pH pactBopoB. PaBHoOBecus
AQHAJIMTUYECKUX PEAKIMi KOMIUIEKCOOOpa3oBaHUsA U ylpaBiieHue uUMH. DakTophl, BIMSIONIME Ha
HaIpaBJIEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuil. KoHcTaHTa paBHOBECHS U €€ XMMMKO-
aHanuTudeckoe 3HaueHue. Pacyer koa(hGuIeHTOB MOOOYHBIX PEAKIIHIA.

1.4. KauecTBeHHbIE M KOJMYECTBEHHBIC AHAIUTHUECKUE PEAKIUH C OPraHUYECKUMU
AHAIMTUYECKUMHU PEAreHTaMH B aHAJIN3€ HEOPraHUYECKUX BELIECTB.

Oprannyeckue anamutudeckue peareHTsl (OP). Knaccuduxamms OP mo tumy peaxnuii c
HeoprannueckuMu nonamu. Komrnekcoobpasyromme OP u ctpoeHne ux Mosiekys: GyHKIIMOHAIbHO-
aHAJTUTUYEeCKass M aHAJIUTUKO-aKTUBHAs rpymnibl. OCOOEHHOCTH M NMPEHMYIECTBA HCIIOIb30BAHUS
OP, obnactu npumeHeHUs. J[OMOJHUTENBLHO: TEOpHUs ACHCTBUA KoMIUIekcooOpasyrwomux OP, yder
noHHoro cocrosinusi OP u meramia. ['unore3a aHanoruit U mpakTUYECKUe BhIBOIBI U3 Hee. [Ipupona
XUMHUYECKOM CBsi3M B KomIuiekcax OP ¢ moHamMu MeTayuioB M €€ MpOSBICHHE B LIBETHOCTH
kommuiekcoB. Peaknmu  OP ¢ xpomodopHbIMH  31eMeHTamMH. VHTEHCHBHOCTh  OKpPAcKu
aHAIUTUYECKUX (OPM M HHTEHCUBHOCTH MOTJIONMIeHUs. Vcronb3oBaHWe peakuuid OpraHu4ecKuX
peareHToB B (JOTOMETPUYECKOM aHAIM3E.

Paznea 2. KosmyecTBeHHbIN XUMHYECKMI aHAJIN3

2.1. IlpuHIUMNIBI ¥ 3aa40 KOJIMYECTBEHHOIO aHAJIN3A.

Knaccugukamuss MeToloB KOJMYECTBEHHOTO aHajim3a. 1pe0oBaHUs, TNPEIBSBISIEMbIE K
XMMHMUYECKUM PEAKLUSAM B KOJIHMYECTBEHHOM aHAIW3€. OTalbl KOJUYECTBEHHOIO OIPEICIICHUS.
XapakTepHucTuKa pe3ylbTaToB KOJUYECTBEHHOTO XMMUUYECKOT0 aHanu3a. OnpezeneHue coiep:kanus
BEIIECTBA B pacTBOpE, pacueTHble GopMyibl. CiocoObl peACTaBICHUS PE3yJIbTaTOB aHalu3a. TecTbl
Ha BBIABJIEHUE CHCTEMAaTUYECKUX IOTPELIHOCTEH B pe3ysbTarax KOJIMYECTBEHHOTO XUMHYECKOIO
ananu3a. [Ipo6ooT6op 1 mpoOOmoAroTOBKA.

2.2. Turpumerpudeckuil ananu3. Turbl peakuuii, UCIIOIb3yEMbIX B TUTPUMETPHH.
TpeboBanust, npeabsBiIsieMble K HUM.

[Tpunuun tutpumerpuu. TutpoBanue u ero stambl. ['paduueckoe n3obOpakeHue mnpoiecca
TUTPOBAHHUA — KpUBBIE TUTPOBaHMA, HUX BUAbl. CKAauyOK Ha KpPUBOM TUTPOBAHMS, TOUYKA
skBuBasieHTHOCTH (T.3.) m koHeuHas Touka TtutpoBanus (K.T.T.). IlepBuunbie u BTOpUYHBIE
cTanfapThl. [IpuemMbl TUTPUMETPUYECKOTO aHalIM3a: MpsiMOe U OOpaTHOE TUTPOBAHME, KOCBEHHbBIE
MeTonpl. Tumbl peakuui, HCHOJIB3YEMBIX B TUTPUMETPUYECKOM aHajiu3e; TpeOOBaHUS,
IIPEBABISAEMBIE K HUM.

JIOTIOJIHUTENBHO: HHCTPYMEHTANIbHBIE MeTO/IbI UHAUKaIMK TO. [loTeHIroMeTpruyecKkoe TUTPOBAHHUE.
Merton I'pana. Ipyrue criocoObl ycTaHOBICHHSI KOHEUHOW TOUKU TUTPOBAHMUSL.

2.3. Peakiuu HeWTpaIn3aluy B KOJMYECTBEHHOM XUMHUECKOM aHaIn3e.

MeToapl KHCIOTHO-OCHOBHOTO TUTpPOBaHUA. CyIIHOCTh METOAA KUCIOTHO-OCHOBHOTO THUTPOBAaHMS.
KpuBble KHCIOTHO-OCHOBHOIO THUTpOBaHHUsS. Pacuer M MOCTpOCHHE TEOPETUYECKUX KPHUBBIX
TUTPOBAHMS CUJIBHBIX M CJIAOBIX OJHOOCHOBHBIX NMPOTOJUTOB. PaKTOPHI, BIAMSIONIME HA BEIUYUHY
CKayKa Ha KPUBBIX KUCIOTHO-OCHOBHOIO TUTpOBaHUsA. CrHoOCOObI yCTaHOBIIEHHS KOHEYHOW TOYKHU
TUTpOBaHUA. KHCIOTHO-OCHOBHBIE MHIMKATOPbI, WHTEpBaJl IE€pexoja OKpacKh HWHAMKATOpa,
nokasarenb TuTpoBaHus (pT). IlpaBuno BeIOOpa MHAMKATOPA JIJIsl KOHKPETHOTO CIy4yasi THTPOBAHUS.
[IpakTnueckoe IIPUMEHEHNE peaxkuuit KHCJIOTHO-OCHOBHOTO B3aUMOJECICTBUS.
[ToTeHnmomeTpryeckoe TUTPOBAHWE HA OCHOBE PEAKIUN KHCIOTHO-OCHOBHOI'O B3aMMOJCHCTBUS.
MHankaTopHbIE MOTPEMIHOCTH U UX OLIEHKA.

2.4. AnanuTuyecKkHe peaklUUd KOMIUIEKCOOOpa30BaHUS W OCAKICHHUS B KOJIMYECTBEHHOM
XMMHYECKOM aHaJIN3e.



Hcnonp3oBaHue KOMIUIEKCOOOpa3oBaHUs B XHMMHUYecKoM aHaiu3e. Heopranumdeckue u
opraHu4eckue mnauragabl. KOMIIJIEKCOHBI M MX CBOWCTBA. YCIOBHBIE KOHCTaHTBl YCTOWYHMBOCTH
KOMIUIEKCOHAaTOB M UX IpaKTHYeCKoe HcIoiab30BaHue. OOO0CHOBaHUE BbIOOpa ONTUMAIIBHBIX
YCIIOBUH  KOMIUIEKCOHOMETPUUECKOTO  TUTpOBaHUA.  KpuBblE  KOMIUIEKCOHOMETPHUYECKOIO
TUTpoBaHUs. (DakTOphl, BIUAIOIIME HA BEIMYMHY CKAyka Ha KpUBBIX TUTpoBaHMsA. CrHocoObl
ycranosnenuss T.9. u K.T.T. MeramioxpoMHble WHAMKATOPHI, MPUHIMII HX JeicTBus. Bribop
MHIMKATOpa MU KOHKPETHOIO Cilydas TUTPOBaHUA. AHAJIMTHYECKHE BO3MOXXHOCTH METOJA
KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHuUs. [IpuMeHeHNe KOMIUIEKCOHOB B aHAJUTHYECKONM XUMHUH B
KayecTBE MAaCKUPYIOIUX areHToB. [IpMMeHeHne XMMMUYECKHX peakLuil KOMILIEKCOOOpa3oBaHUs B
(OTOMETPHUYECKOM aHAIM3€E, B METOJIe KOHAYKTOMETPUYECKOTO TUTPOBaHUs. Peakiinu ocakaeHus B
KOJINYECTBEHHOM XHMHUYECKOM aHainu3e. ['paBumerpuyeckuil ananu3. TeopeTndeckoe 000CHOBaHUE
BbIOOpA ONTUMAIIBHBIX YCIIOBHHM OCaXICHUS KPUCTAJUIMYECKUX U aMOp(hHBIX ocaakoB. [Ipumenenue
XUMHMYECKHX PEAaKIHMH OCAKICHHS B METOAE IOTCHIMOMETPUYECKOTO THUTPOBAHMS, B METOXE
Typoumumerpun. OCOOCHHOCTH peakiuil KOMIUIeKcooOpa3oBaHMs (XenaTooOpa3oBaHUsi) HOHOB
MetaiuioB ¢ DJITA. OcanutenbHOe TUTPOBAHHUE.

2.5. AHaIUTUYECKUE PEAKIIMHM OKUCIICHUSI-BOCCTAHOBJIEHUS B KOJMYECTBEHHOM XMMHUYECKOM
aHayuse.

OKHCIIUTENIbHO-BOCCTAHOBUTENbHAS ~ peakuuss U OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIM
noreHuan. KoHCTaHThI paBHOBECHS OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX peakiuil. BeiOop TuTpanrta
U ONTHUMAJbHBIX YCJIOBUN TUTpoBaHUS. KpuBble OKHCIUTEIbHO-BOCCTAHOBUTEILHOIO THUTPOBAHMSL.
@DaxTOopsl, BIMAIOIINAE HAa BEIMYMHY CKauKa Ha KpUBOM TUTpoBaHuA. VHOMKanus KOHEYHOH TOYKHU
TUTPOBAaHHUS XUMHUYECKUMH ¥  (U3NKO-XUMHUYECKUMH  MeTojamMu. llepmaHranatomerpws.
XapakTepucTuKa MeETOAd. YCJIOBHA IPOBENCHUS IEPMAHTaHATOMETPUUYECKHUX OIPEACICHUM.
BemecTBa, ompezenseMble NepMaHraHATOMETPUYECKUM MeToJoM. JlOCTOMHCTBA M HENOCTaTKU
Merona. Honmomerpusa. XapakTepucTHKa METOJA, YCJIOBUSA IPOBENEHUS HOJOMETPHUYECKOIO
onpezaeneHus: BeuecTB. [locromHcTBa M HenocTatku Merona. [IpumeHeHHe peakiuil OKUCIeHHs-
BOCCTAHOBJICHMSI B METO/I€ TOTEHIIMOMETPUYECKOTO TUTPOBAHHUS.

2.6. NonooOMeHHast xpoMaTorpadusi B KOJTHYECTBEHHOM XMMUYECKOM aHaJIH3e.

TpeboBaHus, MpeabsBIsIEMble K PeaklUsM HOHHOro oOMeHa. M3oTepma MOHHOTO OOMEHa.
Br160p onTuManbHbIX YCIOBUNH HOHOOOMEHHOTO pa3/eneHus BeuecTs. [I[puMeneHne HoHOOOMEHHOMN
Xxpomarorpaguu B aHAIUTUYECKOM XHMHUU OpPraHMYECKMX W HEOPraHWYEeCKUX COEIUHEHUIl:
paszfesieHne, OYiCTKa, KOHIEHTPUPOBAHUE U T.JI.

Pa3nes 3. BBenenune B pu3nKo-XxuMHYecKHe (MHCTPYMEHTAIbHbIE) METObI AaHAJIN3A

3.1. ®XMA — cocraBHas 4acTb COBPEMEHHOHN aHAIMTUYECKON XUMHUH.

Knaccudukanuss (HU3NKO-XUMUYECKUX METOJOB aHaiu3a. AHAIMTHYECKUN CHUTHANT Kak
uHpopMmaTuBHAs (QYHKIMS CcOCTaBa BeIleCTBA M €ro KonuyectBa. IlpuMepbl aHaIMTHYECKUX
CUTHAJIOB U uX u3mepeHuit B OXMA.

3.2. MeTponoruueckue OCHOBBI AaHAJTUTHYECKUX METOOB.

OcCHOBHBIE aHAJTUTHUKO-METPOJIOTHUECKHE XapaKTEPUCTUKU METOJI0B U PE3yJIbTaTOB aHAU3a,
CIOCOOBI X OLIEHKU: Mpesien oOHapyKeHus, KOA(UIMEHT YyBCTBUTEIBHOCTH, HUKHSS U BEPXHSIS
IPaHMIIA JHAMA30HA OINpPEACIIEMBIX COACPKAHUN, CEIEKTUBHOCTh, NMPEUU3HMOHHOCTh B YCIOBMSX
CXOAUMOCTH  (IIOBTOPSIEMOCTH) M BOCHPOM3BOAMMOCTH, IPAaBWJIBHOCTb,  3KCIIPECCHOCTb.
O606mmennbie ceenenus o FOCT P UCO 5725 (2002).

3.3. OOmas xapakTepUCTKa CHEKTPAIbHBIX, JIEKTPOXMMUYECKHX U XpOMaTOrpapuuecKux
MeToJI0B aHanu3a.  [IpeacraBneHue o pOTOMETPUUECKHX, TOTEMOMETPUUYECKIX METO/IaX aHaIu3a
¥ MOHHOOOMEHHOI Xpomarorpaduu.



5. COOTBETCTBHME COAEPKAHUA TPEBOBAHUAM K PE3YJIBTATAM OCBOEHUA

ANCHOUIIIINHBI
No B pe3ynbTaTe 0CBOCHHS AUCUUILIHBI Paznen | Paznmen Pasien 3
- CTYACHT JOJIKEH: 1 2
3HaTh:
OCHOBHBI€ MTOHATHSI, TEPMUHBI, METO/bI U
1 HPUEMBI KAY€CTBEHHOI'0 U KOJIMYECTBEHHOI'O + + +
XMMHUYECKOIO aHaIu3a
5 | TEOPETHYECKHE OCHOBBI (U3UKO-XUMUYECKHIX + +
METOJIOB aHAJIM3a
MPUHIIMIIBI pa0OTHI OCHOBHBIX MTPHUOOPOB,
3 | ucnosb3yeMsIX AJis IPOBEACHUS + +
KAueCTBEHHOI'0 U KOJMYECTBEHHOI'O aHAIU3a
Ymersn:
MPUMEHSTh IPUOOPETEHHBIE TPAKTHUYECKHE
4 | HaBBIKH B TPOPECCUOHATILHOMN IEATEIILHOCTH + + +

JUIS pELICHUs] KOHKPETHBIX 33134
IIPOBOAUTH 0OOCHOBAHHBIN BBIOOp METOA
5 aHaJM3a ¢ y4eToM LeNel u 0co0eHHOCTEN + + +
JTAHHOW MPAKTUYECKOM 3a]1a4u

IIPOBOJUTH PACUYEThl HA OCHOBE IPOBEICHHBIX

6 . + +
HCCIIENOBAHUN
[IPOBOJUTH METPOJIOTHYECKYIO OLICHKY

7 Pe3yJIbTaTOB KOJINYECTBEHHOT'O XUMUYECKOI'O + + +
a”aansa

Baanern:

OCHOBaMu METPOJIOTHYECKON OLIEHKU

8 | pe3yabTaTOB KOJIMYECTBEHHOTO XMMHUYECKOTO + +
aHajmsa
IIpyeMaMl  HMHTEPIpPETAlMd  PE3yJIbTaTOB

9 | ananmM3a Ha OCHOBE KBaJIMMETPHUYECKHX + + +
OLICHOK
METOJIOJIOTHENH  XMMHUYECKUX U  (PU3HKO-

1o | XMMMYCCKHX MCTONOB aHalM3a, IIMPOKO + + +

HCITIOJIB3YEMBIX B COBPEMEHHOM
AHATUTUYECKOU MPAKTUKE

OCHOBaMHU  CHCTEMBI  BBIOOpa  METOJOB
11 | xayeCcTBEHHOTO u KOJIMYECTBEHHOTO + +
XUMHUYECKOTO aHaInu3a

B pe3yabrare OCBOCHUSI IMCHHUILIHHBI
CTY/IEHT J0JI7KeH NMpPUOoOpecTH cJieayloume
o0umenpodeccHoHAIbHbIE KOMIIETEHIIMU:




OIIK-1.1 3gaer MeTOABl MAaTEMaTHYECKOI'O

aHalm3a, MOJICTTHPOBAHUS, OCHOBBI
€CTECTBCHHBIX HAayK U OOIICHHXCHEPHBIX
JUCIIUILINH

OIIK-1.2 VYmMmeer peuarthb 3aJ1a4H,
OTHOCSIITECS K npodeccuOHaTBLHON
eITEIbHOCTH, MIPUMEHSIS METOIBI

MO/ICJIMPOBAHUSI, MATEMAaTUYECKOTO aHAIN3a,
€CTECTBCHHOHAYYHbIC W OOIICHH)KCHEPHBIC
3HAHUS

OIIK-1.3 Biageer MeToiamu pelieHus 3aaad
npohecCHOHATBLHOM JIESITEIIbHOCTH,
TIPUMEHSIS METOBI MOJCIIUPOBAHUS,
MaTEeMaTHYCCKOI0 aHaJIN3a,
€CTECTBCHHOHAYYHbIC W OOIICHH)KCHEPHBIE
3HAHUS
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6. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUA

6.1. [IpakTnyeckune 3aHATHS

Y4eOHBIM IUIAHOM ITOJITOTOBKH OakasiaBpoB 1o Hampasienuio 22.03.01 «MatepuaiioBeneHue
U TEXHOJIOTMH MAaTepHaOB» HE TMPEIyCMOTPEHO MPOBEACHUE MPAKTUYECKUX 3aHATUH 10
JTUCHUILTUHE «AHATUTUYECKAS XUMHUSD.

6.2. JlabopaTopHbIe 3aHATUA

BremmonHenne 1a0opaTOpHOTO MpakTUKymMa CIOCOOCTBYET 3aKpelyieHHI0 MaTepuana,
M3y4aeMoro B JIUCIUIUINHE «AHANUmMUYecKan Xumusny», a TaKKe 1aeT HaBBIKH paObOTHl ¢ OCHOBHBIM
1abopaTOpHBIM 000PYIOBAHUEM U TEXHHUKH BBITOJHEHUS PaboT.

MaxkcumanbHOE KOJHMYECTBO OajUIOB 32  BBINOJHEHHE Ja0OpaTOPHOTO MPAKTHKyMa
cocraBiseT 36 6anoB (MakcUMalbHO 10 3 6ania 3a Kaxayro padoty). KomndectBo padort u 6amios
3a KOKIYI0 paboTy MOXKET OBITh U3MEHEHO B 3aBUCUMOCTH OT UX TPYJOEMKOCTH.

[Ipumepsl 1a6OpaTOPHBIX padbOT U pa3ebl, KOTOPblE OHU OXBAaThIBAIOT

Ne Ne paznena

HaumenoBanue nabopatopHbIx padoT Yacwl
/1 JUCITUTIIMHBI
1 Pazgen 1 Nnentudukamnus vHIUBUAYAIbHBIX KATUOHOB B 3
pacTBope.
2 Nnentudukanus 2-X MHAUBUAYATbHBIX CYXHX 3

coyei, 00pa30BaHHBIX OJHUM U3 U3Y4aeMbIX
KaTHOHOB M OJJHUM M3 U3yYaeMbIX aHUOHOB.
3 Paznen 2 KoandecTBeHHBIH XUMHUYECKUI aHaJIN3 Ha OCHOBE 3
peaKknuil KUCIOTHO-OCHOBHOTO B3aWMOJICH CTBUS.

Kucnotrno-ocHoBHoe tutpoBanue. [Ipurorosnenue
cranaptHeiXx pactBopoB HCI u NaxB4O7-10 H»O.

4 Kucnorno-ocHoBHoe tutpoBanue. Crangapruzanus | 3
pactBopa HCI no pacTBopy nepBUYHOr0 CTaHAapTa




Na;B407-10 H;O0.

5 Kucnorno-ocHoBHoe TutpoBanue. OnpeneneHue 3
coJiepKaHMs AeKaruapatakapOboHaTa HaATPUs B
obpasie.

6 [IpuMeHeHUEe CHHTETHYECKMX HOHOOOMEHHHUKOB IS | 3

KOJIMYECTBEHHOTO OMPEACICHUS COJeH pa3IuuHbIX
METaJIJIOB B pacTBOpaXx.

7 KonnyecTBeHHBINI XUMUYECKUHM aHAJIN3 HAa OCHOBE 3
AHAJTUTUYECKUX PEAKIIMNA KOMIIEKCOOOpa3oBaHUs.
[IpuroroBienue cranaapTHbIX pacTBopoB ITA u

ZnS04.

8 KoMniiekcoHoMeTprueckoe TUTPOBAHUE. 3
Crangaptuzanus pactsopa I/TA.

9 KoMmniekcoHoMeTprueckoe TUTPOBAHUE. 3

Omnpenenienne CoAepKaHUs CONEH pPa3IUIHbBIX
METaJJIOB B PACTBOPE.

10 Onpenenenue KECTKOCTU BOJIbI 3
11 KonuuecTBeHHBIN XUMUUYECKUI aHATU3 HA OCHOBE 3
AHAJUTUYECKUX PEAKIIUM OKUCICHUS -
BOCcCTaHOBJeHUs. [lepmanranaToMeTpus.
[IpuroroBnenue ctanaapTHbiX pactBopoB KMnO4 u
(NH4)2C204-H>O0.

12 [lepmanranatomerpusi. CTaHnapTU3amus pacTBopa 3
KMnO4 o pacTBopy N€pBUYHOrO CTaHAAPTA
(NH4)2C204‘H20.

13 [lepmanranatometpus. OnpenesaeHue coaepKaHus 3
cynbdara xxene3a(ll) B pactBope.

14 Nonomerpus. Onpenenenue coaepxxanus cyibpara | 3
menu(Il) B pactBope.

15 Paznen 3 DoTOMETPUYECKOE OTIPEIeICHUE COIe MeIu B 3

pacTBOpax Ha OCHOBE aHAJUTUYECKUX pEaKIUM
KOMILIEKCOOOpa30BaHMsI.

16 IToTeHIMOMETPUUECKOE TUTPOBAHUE BEIIECTB HA 3
OCHOBE KMCJIOTHO-OCHOBHOI'O B3aMMOJICHCTBHS.

7. CAMOCTOSATEJIBHASA PABOTA

CamocTrosTenbHass paboTa MPOBOAUTCS C LENbI0 YIIyOJaeHHs 3HAHUN O JUCHUIUIMHE U
MPEAYyCMATPUBAET:

— popaboOTKy peKOMEHA0BAaHHOM JIUTEPaTyphl, padOTy C 3JEKTPOHHO-OUOIMOTEUHBIMU
CUCTeMaMH, BKIt0Uasi IepeBOAbl MyOIHUKAINil U3 HAYYHBIX KYPHAJIOB, IUTUPYEMBIX B 0a3zax
Scopus, Web of Science, Chemical Abstracts, PUHII;

— PperyIspHy MpopadoTKy U MOBTOPEHUE MPOHICHHOTO Ha JISKIHMIX y4eOHOro MaTepuana;

— PperyJspHYIO MOATOTOBKY K Ja0OpaTOPHBIM paboTaM, B TOM YHCJIE BHIMIOJHEHNE JOMAITHUX
paboT ¥ UHAUBUYATHHON JOMAITHEH pabOThI; MOATOTOBKY K KOHTPOJIBHBIM padoTaM;

— TOCEIIEHNEe OTPACIEBBIX BBICTABOK, CEMHUHAPOB, KOH(PEPEHIINI pa3INYHOTO YPOBHS,

— yuacrue B cemuHapax PXTY um. . MeHneneeBa no TeMaTuke JUCLUIUIMHBI;

— TOJTOTOBKY K c/ladye 3a4€Ta C OLIEHKOM MO JUCIUTUIMHE U JIA0OPAaTOPHOTO MPAKTHKyMa 110
JUACIUTLINHE.



[InanupoBaHWe BpeMEHH Ha CaMOCTOSTENbHYI0O paboTy, HEOOXOIMMOTO Ha H3YyYeHHE
JTUCLUUIUIMHBL, CTYJIEHTaM JIy4llle BCEro OCYIIECTBIATh HA BECh MEPHOJ] 3YUEHUs, IPEeaycMaTpuBas
IPU 3TOM pETYJSIpHOE NOBTOPEHUE MPOHAEHHOr0 Marepuana. Marepuain, 3aKOHCTIEKTHPOBAaHHbIA Ha
JEKIUSIX, HEOOXOIUMO pETYJISIpHO JIOTIOJIHATh CBEACHUSMH M3 JIMTEPATYPHBIX HCTOYHHUKOB,
IPEe/ICTaBICHHBIX B pabodeil nmporpamme. [Ipu pabote ¢ yka3aHHBIMH UCTOYHHKAMHU PEKOMEHIYETCS
COCTABIISATh KPATKUH KOHCIIEKT MaTepuaia, ¢ 00s3aTeIbHbIM (PUKCHPOBAHUEM OMOIHOrpaduuecKux
JTaHHBIX UCTOYHHKA.

8. MPUMEPBI OHEHOYHbBIX CPEACTB JJIsA KOHTPOJISA
OCBOEHUSA JUCHUIIJINHbI
CoBoKynHasi OIEHKAa M0 JUCIUIUIMHE CKJIaJbIBAeTCSI M3 OLEHOK 32 BBINOJIHEHHE
KOHTPOJBHBIX paboT (MakcuMaibHas oueHka 24 0OamwioB), 1a0OpaTOpPHOrO MPaKTHKyMa
(MakcumanibHas oneHka 36 0aJioB) W WTOTOBOTO KOHTpPOJIA B QopMmMe 3auéma ¢ OueHKou
(makcumanbHas oteHka 40 6aIoB).
8.1. [IpumepHasi TeMaTuKa pedepaTUBHO-AHAIUTHYECKON PadOTHI.

Y4eOHBIM IUIAaHOM ITOJITOTOBKH OakasiaBpoB 1o HampasieHuro 22.03.01 «MatepuaiioBeneHue
Y TEXHOJIOTHH MAaTePUAIOB)» HE MPEIyCMOTPEHO BHIMOTHCHHE pe)epaTUBHO-aHATUTUICCKONU PabOTHI
0 TUCHUIUINHE «AHATUMUYECKASA XUMU.

8.2. [Ipumepbl KOHTPOJIBLHBIX BOMPOCOB /ISl TEKYIEr0 KOHTPOJISI 0CBOEHHS TUCIHUILINHBI

st TeKyIero KOHTPOJIsl MPEeTyCMOTPEHO 3 KOHTPOJIBHBIX padOTHI (M0 OJHOW KOHTPOJILHOM
paboTe Mo KaxXAoMy paszeny). MakcumalbHas OIIeHKa 332 KOHTPOJIbHBIE paboThl cocTaBisieT 24
6ara, mo 8 0aIoB 3a KAXKAYIO padoTy.

Paznen 1. Ilpumepbl BONPOCOB K KOHTPOJILHOII padore Ne 1. MakcumajibHasi OLEHKa —
8 0anuoB. KonTposbHasi paGora comep:xut 3 Bompoca, mo 2 wiaud 3 0aj/uia 3a BONPOC B
3aBMCHUMOCTH OT €ro CJI0KHOCTH.

Bomnpoc 1.1.
1. B pactBOpe Kakoro peareHta cieayeT pacTBOputh ocanok Casz(PO4)2 Ui onpenienenuss B HeM
noHos Ca**?

2. Kakoe YCIOBUEC HYXHO O6GCHC‘II/ITB, YTOOBI JEeHCTBUEM rupara aMmmuakKa pasgciinTb CMECh
KaTHOHOB HHUKEIIS U aJTIOMUHUS?

Bonpoc 1.2.
1.  Kakyto ¢popMyily HyHO HCIIOJIb30BaTh /yid pacueta pH B pacTBope yKCyCHOW KHCIOTHI?
2. Tlo xakoii opMyse pacCUMTBHIBAIOT KOHIIEHTPAILMIO MOHOB BOJOPOJA B BOJHOM pacTBOpE

runpodocdara HaTpus?

Bonpoc 1.3.
1. Kakoit M3 aHMOHOB — okcanat, (ocar wim QTOpUI MpPU HPOYUX PABHBIX YCIOBHUSIX
o0ecrnieurBaeT HauOOBIIIYIO IOJHOTY OCaX/I€HNs HOHOB Oapus?
2. Kakoit u3 katuonos — Ba®*, Ag’, Fe’" - Gymer ocaxaen nauGonee IOJNHO NpM JeicTBUH
(docdara HaTpust HA PACTBOP €ro coyn?

Pazgen 2. Ilpumepbl BONPOCOB K KOHTPOJIbHOH padore Ne 2. MakcuMajibHasi OlleHKAa —
8 0anuoB. KonTposbHasi padora cogepkutr 3 Bompoca, mo 2 wiam 3 6amjia 3a BONPOC B
3aBMCHMOCTH OT €ro CJI0KHOCTH.



Bomnpoc 2.1.

1. C xakuM uHIUKAaTOpoM MOXHO oTTuTpoBaTh 0,1000 M pactBop H3PO4 no NaH2PO4? OtBer
MOJITBEPUTE PACUCTOM.

2. Kakoli uHAMKATOp CcJleIyeT HWCHOJb30BAaTh IPH ONPEACIICHUH COACP)KAaHUS THIPOKCHIA
HATpUs, €CIM B pacTBOpe NPUCYTCTBYeT amerar Harpus? OTBET NOATBEPIUTE
COOTBETCTBYIOLIMMH YPAaBHEHHUSIMU PEAKLIUI U pacyeTaMu.

Bonpoc 2.2.

1. Tlo xakoit popmMyiie pacCUUTHIBAIOT KOJIMYECTBO MOJIb SKBHBAJICHTA HOHA aMMOHHUS TIPU €TO
ompeneneHuu  GopmanbaeruaHeiM - MetofoM?  IlpuBeaute  ypaBHEHHsS — peakIHid,
WLTIOCTPUPYIOIINX CXEMY TUTPOBAHHSL.

2. TutpyroT cMech THAPOKCHAA HaTpus U kapOoHara HaTpus pactBopom HCIl ¢ maamkaropom
METHJIOBBIM OpaH)KeBbIM. Kakue KOMIIOHEHThI CMECTH MPH 3TOM OYAyT OTTUTPOBBIBATHCS?
OTBeT MOATBEPANTE YPABHEHUSMHU COOTBETCTBYIOIIMX XUMHUECKUX PEAKIINN.

Bonpoc 2.3.

1. Paccuurats TuTp pactBopa H>2SO4 mo NaOH (7(H2SO4/NaOH)), ecnu ¢ (1/2 H2SO4) = 0,1000
Moutb-9kB/11. M(NaOH) = = 40 r/mob.

2. HaBecky NaOH 1,5238 r, 3arpssaennyto kapoonarom (NaxCO3), pacTBOpHIIM U paz0aBuiIH

JucTUUMpoBaHHOM Bozoi 1o 100 M B MepHoit konbe. Ha turpoBanme 10,00 mi
MOJYYCHHOTO0 PacTBOpa C MHIUKATOPOM METHJIOBBIM OPaHXEBBIM MOTpeOoBasioch 22,53 mi
pactBopa HCI ¢ T (HCI) = 0,003650 r/mi. Ha TuTpoBaHHE Takoro »xe o0bemMa pacTBopa ¢
uHaukaropoM ¢enondrarennom norpedoBaiocy 18,50 man HCI. Paccuutars mporeHTHOE
conepxkanue NaxCOs3; B NaOH.

Paznen 3. Ilpumepbl BONPOCOB K KOHTPOJILHOII padore Ne 3. MakcumajibHasi OLEHKa —
___ OaauoB. KonrTposbHasa padora cogep:kuT 3 BOmpoca, nmo 2 wiam 3 0ania 3a BONpPoOC B
3aBHCHMMOCTH OT €ro CJI0:KHOCTH.

Bonpoc 3.1.

1.

Hanummure ¢popmyiny uist pacueTra OKMCIUTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIIMANA B TOUKE
SKBHUBAJIIEHTHOCTU. UeMy paBHO 3HAYEHHE OKUCIUTEIHHO-BOCCTAHOBUTEIHHOIO MOTEHIHAIA
B TOUKEe 3KBHBaJIeHTHOCTU Tpu TUTpoBanuu 0,05 H. pactBopa I» 0,05 H. pactBopom NarS>03,

ecmu E;,=054B, anaoé'/zszoi; 0,096? Oteer noarsepauTe pacyéToM U 3aNUIINTE YPABHEHHUS

COOTBETCTBYIOIIEH XHUMHYECKOW peaklUd M TOoJypeakuui, u300pa3utre Xoa KpHUBOU
TUTPOBAHUS.

2. Hanumure Qopmyny Juisi pacyeTa pealbHOr0 OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO
noreHuuana ot pH pactBopa. Yemy paBHO 3HAa4eHHME pEaIbHOTO OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHOIO MOTEHIMAJA MTOJYPEAKIIMM BOCCTAHOBJICHHS IIEPOKCUAA BOAOPOAA IIPU
pH 4? OTBeTr noaTBEpAUTE pacUETOM.

Bonpoc 3.2.

1. [lo xakoii ¢opMmyle  pacCUMTHIBAIOT  3HAYEHHE  PEATbHOIO  OKUCIMTEIHHO-
BOCCTQHOBUTEJILHOTO MOTEHIMAja MOJYpPEeaKIMH, €CIM OKHCIeHHas ¢opMma y4yacTBYeT B
nmoOOYHOM  peakuuu  KomIuiekcooOpasoBaHus. OTBET MNOATBEPAUTE  ypaBHEHUSIMU
XUMHUUYECKHUX PEAKIMH U TIOJypeakuii Ha KOHKPETHOM IIPUMEDE.

2. Kak Bprucstror uncno Mmoneit skBuBaieHTa KoCrO7 mpu onpeneneHns MOIOMETPUYECKAM
MetorioM? OTBET MNOATBEPAUTE YPAaBHEHUSMM COOTBETCTBYIOUIMX XUMHUYECKMX pEAKIMH U
nomypeakimii.  [Ipemnoxkure (QU3NKO-XUMUYECKHH METOJ OMNPEACTICHHS KOHIICHTpAIluU
JUXpomara Kajus B pacTBODE.



Bomnpoc 3.3.
1. Ompenenenne coneprkanust >kene3a(ll) B pactBope MpoBOISIT METONOM MOTEHIIMOMETPUYECKOTO
TtuTpoBaHus. CKOJIBKO JKeNe3a CONEPXKUT oOpasell, eciid HaBecka 3roro odpasua maccoi 0,1700
TIOCJIE PAaCTBOPEHMSI U BOCCTaHOBIICHUS kese3za 1o skene3a (II) orrurpoBana 8,40 mn pactBopa
nepmanranara kams ¢ 7(KMnOg/Fe) = 0,006200 r/mn?
2. OOBsicHUTE NPUHLIUIT MOHHOTO OoOMeHa. IIpuBennTe ypaBHEHHMSI XHMHUYECKHUX PEAKIIMH.
[lepeuncnure u3BeCTHBIE BaM TUITbI HOHOOOMEHHUKOB.

8.3. Bornpochl it HTOTOBOr0 KOHTPOJISI OCBOCHUS TUCIHUILUIMHBI (3a4eT ¢ OLeHKOMH).

W TOrOBBI KOHTPOJIb MPOBOAMTCS B BUJIE MTOTOBOM KOHTPOJIBHOW paboThl. MakcuMalbHOE
KOJIMYECTBO OAJIJIOB 32 UTOTOBYIO KOHTPOJIBHYIO padoTy — 40 6aytoB. buiet uToroBoit KOHTPOJILHOM
paboTel conepxkuT 5 Bompocos: 1 Bompoc — 9 6amios, Borpoc 2 — 9 6aios, Bornpoc 3 — 10 Gaios,
Borpoc 4 — 9 6aioB, Bonpoc 5 — 3 Gasia.

8.3.1. [IpuMepbI KOHTPOJIbHBIX BOIPOCOB /11l HTOTOBOI'0 KOHTPOJISA OCBOCHHS 1M CHUILIHHBI
(3adeT ¢ oMeHKOI1).

1. OCcHOBHBIE MTOJOKEHUS IPOTOIUTUUECKOIN TEOPHUHU.

2. TepmoauHamMHuuecKkas, KOHIEHTPALMOHHAS U YCIOBHAsI KOHCTAHThl PABHOBECHS.

3. AHanuTHYeCKUE peakiuu U aHanuTudeckue 3¢(eKTol. XapaKTepUCTUKU aHATUTHUECKUX
peaxkuuii: YyBCTBUTEIBHOCTh, U30UPATEIILHOCTD (CEIEKTUBHOCTD ).

4. T'pynmoBele, 0011IMe, YACTHBIC, XapaKTEPHbIE U CIIeU(DUUECKUE pPEaKLUu.

5. PaBHOBecuss B aHAIUTHUYECKM BAXKHBIX MPOTOJIMTHUECKUX cucTeMax. KoOHCTaHTbI
KHCJIIOTHOCTH 1 OCHOBHOCTH.

6. Beruncinenne pH pacTBOpOB KHCIOT U OCHOBAHUM Pa3IUYHOU CHIIBI, CMECEH KHUCIOT U
OCHOBaHMM.

7. BydepHble pacTBOpbI, MCHONb3yeMble B XHMHYECKOM aHAJHM3€: HX COCTaB, CBOICTBa
(Oydepnas emxocTb, 0051acTh OyhepupoBaHus).

8. AHaJIUTHYECKUE peaklnu KOMIUIeKcooOpazoBaHus. OOuIue, CTylneH4YaTble UM YCJIOBHBIE
KOHCTaHTBl YCTOMUNBOCTH KOMIUIEKCHBIX COCIMHEHUI.

9. HUcnonp3oBaHue peakuuil ocaXxAeHMsI B aHAIUTHYECKUX Lesax. KoHcranTa paBHOBecus
peaKimii 0cax1eHUS-paCTBOPEHUS; PaKTOPbI, BIUSIOIINE HA PACTBOPUMOCTH OCAJIKOB.

10.  OKuCIMTENBHO-BOCCTAHOBUTENbHASI PEAKIUS U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
MIOTEHIUAI.

11. KoHcTaHTBI paBHOBECUST OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

12.  BpiOop TUTpaHTa U ONTUMAIbHBIX YCJIOBUM THUTpoBaHUs. DakTopsl, BIUAIOLINE Ha
BEJIMYMHY CKa4yKa HA KPUBOM TUTPOBAHMUS.

13. Muaukanuss KOHEYHOH TOYKM TUTPOBAHMS XMMUYECKMMU M (PU3NKO-XUMHUYECKUMHU
METOAaMH.

14.  HonooOMmeHHas XxpoMaTorpadus B KOJIMYECTBEHHOM XMMHUYECKOM aHaJIM3e.

15. TpeboBanusi, mpebsABIsSEMbIEe K peakusiM HOHHOTO OOMEHa.

16.  M3oTrepma HOHHOTO OOMEHA.

17.  BpiOop onTUMaIbHBIX YCIOBHM HOHOOOMEHHOTO pa3JI€leHUsI BEIIECTB.

18.  Krnaccudukanus GU3NKO-XMMUYECKHX METO/I0B aHAIN3A.

19. AHanuTHyecKui CUTrHal Kak MHpopMaTHBHAs (YHKIMS COCTaBa BEIIECTBA U €ro
KOJINYECTBA.

20. [IpuMepsl aHaTUTUYECKUX CUTHAJIOB U UX u3MepeHuil B DXMA.

21.  OcCHOBHBIE aHaJIUTHKO-METPOJIOIMYECKHE XAPAKTEPUCTUKU METOJIOB U PE3YJIbTaTOB

aHaan3a, CrocoObl UX OLIEHKH.



22. OO6m1ast XxapakTepucTKa CIIEKTPAITBHBIX METOJIOB aHAIHN3A.

23, OOmas xapakTepuCTUKA JIEKTPOXUMHUYECKAX METOAO0B aHAIH3a.
24.  OO6mas xapakTepucTUKa XpoMaTorpapuuecKux MeToI0B.
25.  IIpencraBnenue o HOTOMETPUUECKUX U NOTEIIHOMETPHUECKUX METOJaX aHaJIH3a.

ITonubIit NEpCUCHb OLCHOYHBIX CpPCACTB NPUBCACH B BHUAC OTACIBHOI0O IOOKYMCHTA,
SABJIAOIICTOCS HEOTHEMJIIEMOM YaCThIO0 OCHOBHOM O6p330BaTCJIBHOI>'1 IIporpaMmal.

8.4. CTtpykTypa n npuMepbl OWJI1ETOB VISl KOHTPOJIA OCBOEHMSI JUCHMILIMHBI (3a4eT ¢
OLIEHKOI1).

WTOrOBBI KOHTPOJb NPOBOAUTCA B 4 ceMecTpe B BHIEC HUTOTOBOM KOHTPOJBHOM pPabOTHL
MakcumanbHOe KOJIMYECTBO OajuloB 3a UTOIOBYIO KOHTPOJbHYIO paboty — 40 Oamios. buner
UTOTOBOM KOHTPOJILHOM pabOThI COAEPKUT 5 BOIpocoB: 1 Bompoc — 9 6amios, Bomnpoc 2 — 9 6amos,
Borpoc 3 — 10 6amnoB, Borpoc 4 — 9 6ayuioB, Bonpoc 5 — 3 Gasia.

[Tpumep O6uneta i 6ud konmpons uz YII.

«Ymeepoiwcoaror Munucmepcmeo nayku u gvicuie2o 0opazoeanus PO
Poccuiickuii XUMHKO-TEXHOJIOTHYeCKMd YHUBEPCUTET
umenu .. MenpesieeBa
Kadenpa ananurnyeckoi XuMuu
22.03.01
« » 20 1 MarepuanoBeieHUe M TEXHOJIOTHU MaTepPUAIOB

AHaJIUTHYECKAS XUMUSA

(J1oimKHOCTB, HAMMEHOBAaHHE Kagenpsl)

(IToamucs) (M. O. ®amunust)




Paccynmars pnmnpmmclm Pba(POs ) & soge 8 5 0,001 M pacTope
nirrpara cannua, K(Phs(PO)) = 7,9-10 7%,

a0

| THTPOBAIHE PACTBOPA, Coflepaaimero pasHoe kommaecTeo Moned HCl n

C uenLiy ONPEASIEHHMA CONEPMAHHA KOMOODHEHTOR NPOBOIHITH

HyP(Oy. B OpHCYTCTBEH HHIMKATOPA METHAOBOTO OpP4HEEBOTO
wspacxogosano 40,0 wmn cranpapraore pacteopa NaOH. Kaxodl obmem |
MNaOll Gyaer mipacxonobad HA JOTHTPOBRBAHKE JHTOMD We pacTeopd B |
MpHCYTCTRHE  MHMEATOPA  (Qenondmanensa’ TipMBeguTe YpABHCHMA |
NPOTERAKIHNY Peakilii B pacIeThL

9.0

¥

K pacteopy AICl;, » npecyrcTmmm aueratsoro Gydepmoro pactsopa
upuaETe 25,00 s 0,1000 M pacroopa 3JITA, nabutox koToporo
orratposad 12,50 s 00500 M pacteopoM cymhdata NEHEA ©
HHAHKATOPOM KCWTEHOMOBEIM OpMIHenniM. Paccuataiite conepianme
AICL B rpavvax. (M{AICL)=133,52 rimens; M{DITA=372,74 riuons)

5

=

Kakofi wHIEKaTOp cremyer mpEseneTs: anderniavut (B (Ind,/Ind,)
=(,76 B) wm deppoun [Ea (Ind,/Ind..) = 1,06 B) nps THTpOBAHHH
pacteopa FeSO, pactsopoM K,Cr;O; mpa pH=07
E° ((Fe"Fe'™) = 0,77 By E' (Cr0, 14H2C™);,  womuenvpaims
KOMIOHEHTOR  OFHCTRTENRHO-ROCCTAROBATENEAEX Nap  MPHHESTE

PAEHBIMH | MOAE.

Kakpm  ofpatos, scnonsays wossndt ofiMes, MOWHO NpoBECTH
onpeaeaenne CH,COONa g pacteope MeTogoM XHCIOTHO-OCHOBHOTD

- | THTpoBEHER. |lpHBeAMTC YPABHEHHA COOTBETCTEYIOUIHX XEMHYECKHX
‘ peakiii 0 QOPMYNY UM PACYETA COMCPMAHMA AUETATE HATPUA ©
ACTBOPE,

10,0 |

——

9.0

30




9. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

9.1. PexomeHnayemasi iuTeparypa
A. OcHOBHas1 IUTEpPaTYypa
1. AHanuTHyecKast XuMusi. XUMHUYECKHE METO/Ibl aHainu3a. Y 4eOnuk i By3os/ [lox pea. O.M.

[Terpyxuna,- 2-oe u3a., ctepeoTuniHoe, ucnpasieHHoe, -M.: OOO Ilyts, OO0 W1 AJIBAHC, 2006.
—400 c. (6a30BbIi Y4EOHUK)

2. Ky3nenoB B.B. AHanutndeckue peakuuu sl UACHTU(UKAIME HOHOB 3JIEMEHTOB B PacTBOpaXx.
M.: PXTY um. JI.1. Menaeneena, 2010. -163 c.

3. [IpakTrkym mo (pU3MKO-XUMHUYECKUM METOjaM aHanu3a. YyebHnoe nocoodue./ [Tox pex. O.M.
IlerpyxuHa, 2-0o€ U3J., cTepeoTuIiHoe, ucnpasienHoe. - M.: OOO ITyrs: OOO U AJIBAHC, 2006.
— 248 c. (6a30BbIi yUeOHUK)

b. lonosHuTebHAsA JUTEpaTypa
1. Anamutrueckas xumus. Ou3nueckue u GU3NKO-XUMHUUECKUE METO/IbI aHATTN3a. Y YeOHUK /ISt

By30B./ [lox pen.O.M. Ilerpyxuna. - M.: Xumus, 2001. — 496 c.

2. OcHoBsl aHanutuyeckoit xumui. [Ipaktudeckoe pykoBojactso./Ilon pen. FO.A. 3onotosa. — M.
Bricmas mxoina, 2001. - 464c.

3. Kppuiosa E.B. 3ananus no ananurnyeckoit xumuu. Yacrtu I, II: Yuebno — Mmeronnueckoe
nmocobue. — M.: PXTY um. JI.U. Menneneera, 2003, 2004. — 40 c., 44 c.

10.10. JIypwe. CripaBouHMK 110 aHanuTHUYEeCKOU xumuu. Crpas. uza. — M.: Xumus, 1989. — 448 c.
Kysnenos B.B., Epmonenko 10.B., CemenoBa .H. Homenknarypusie npasuiia MFOITAK B kypce
AHAJIMTUYECKON XMMHH. XMMUYECKHE METO/Ibl aHamu3a. YueOHo-MeTonnyeckoe nocooue.- M. PXTY
um. JI.U. Menneneesa, 2004. — 72 c.

6. OKHCIUTENBHO-BOCCTAHOBUTEIBHOE U KOMIUIEKCOHOMETPHUYECKOE TUTPOBAHUE:
IpaKkTHYecKoe nmocobue no Kypey ananutuueckoit xumuu./ Iox. pea. B.B. Kysnenosa. M. PXTVY
um. JI.U. Menneneesa, 2007. — 60 c.

7. Ky3nenos B.B. [IpuMeHeHne OpraHMuecKux aHATUTUYECKUX PEAreHTOB B AaHAIIN3E
HEOpraHM4ecKux BeulecTB. YueOH. nocodue. — M.: MXTU um. /I.1. MenneneeBa, 1972. — 145 c.

8. AHanuTudeckas XuMus. XUMHYeCKHe MeTo bl aHanu3a. JIab. mpaktukym. [lox pen. Poratunckoit

CJL, —M.: PXTY um. J1.11. Menneneena, 2011. — 96 c.

9.2. PexoMeHyeMble HCTOYHHKH HAYYHO-TEXHUYECKOil HHpopManuu
Pa3naTouyHblil MIUTFOCTPATUBHBIN MaTeprall K JICKIUSIM.
[Ipe3eHTannu K JIEKIUSM.
MeToandeckue peKOMEH/IAIMH 110 BBITTOJTHEHHIO JTA00OPaTOPHBIX PadoT.

[TomHOTEKCTOBBIE HH(POPMAIIMOHHBIE PECYPCHI:
M3pareascrBo ELSEVIER Ha niatdopme Science Direct.



Hoctyn k xomnekuusiMm «CHEMISTRY» n « CHEMICAL ENGINEERING» (152 xypHnana) c
2002 r. Hocrym nio IP-agpecam PXTY. Anpec mist paboTsr: http://www.sciencedirect.com.
N3natensctBo American Chemical Society (ACS)
W3naer cample nuTHpyeMble XUMHUUeckue KypHaibl, 1o naHHeiM ISI Journal Scitation Reports.
XKpHanel MO OCHOBHBIM pazlielaM XHUMHH W CMEXKHBIM OOJacTsM 3HAHHM, BKIIIOYas XHUMHUIO
IIUPOKOTO MPODHIIS, METUITMTHCKYIO XUMUIO, (PU3UYECKYI0 XUMHUI0, OPTAHUYECKYIO XUMHUIO, & TAKKe
onoxumuro, OuworexHosoruto u T.1. [octym mo IP-ampecam PXTY. Anpec ans paOGoThI:
http://pubs.acs.org.
N3natensctBo Taylor & Francis
brnee 1300 xypHasoB mo Bcem oOnactsM 3HaHWiA, B TOM yucie Oosiee 300 MO TEXHUYECKUM U
ectecTBeHHbIM Haykam. OxBat ¢ 1997 roma no nactosimee Bpemsa. Jlocryn no IP-agpecam PXTYVY.
Anpec st pabotsr: http:// www.informaworld.com.
Mexnynapoanass uzgatenbckas komnanusi Nature Publishing Group (NPG) Jctyn k
KypHajaM:
e «Nature» - ¢ 1997 r. — Haubosiee POCIABICHHOE HAYYHOE M3JaHUE ITUPOKOTO MPOQuI,
o0Iajaronee K TOMY 5K€ CaMbIM BBICOKHM MHJIEKCOM LIUTHPOBAHUS;
e «Nature Materials» - ¢ 2002 r.
e «Nature Nanotechnology» - ¢ 2006 T.
o "Nature Chemistry" - ¢ 2010 r.
Hoctym o IP-aapecam PXTY. Anpec mis paboTsl: http://www.nature.com.
HzparensctBo SPRINGER
JloCTyIl K 3JICKTPOHHBIM apXHWBaM KYPHAIIOB M JICKTPOHHBIM KHHTaM. JKpHaJIBI 110 BCEM 00JIaCTIM
3HaHui. Anpec st pabotsr: http://www.springerlink.com. /Toctyn no IP-anpecam PXTYVY.
Kypuan SCIENCE
OavH u3 BeaylUX MYJIbTUIUCIUIUIMHAPHBIX HAYYHBIX KYPHAJIOB, MYyOJNUKYyeTCS AMEpPUKAaHCKON
acconmanueii mo passutuio Hayku (AAAS), comepkuT 0030pbl HOBEHIIUX pa3padOTOK B
€CTECTBEHHBIX U MPUKIIAHBIX HAYKaX, OCBEIIAeT HOBOCTU HAYYHOI'O MUPA U KOMMEHTHUPYET UX.
OxBar — ¢ 1997 r. o Hacrosiiee Bpemsi.
Hocrtyn no IP-agpecam PXTYVY.
Anpec ans paboTsl: http://www.science.com
The Royal Society of Chemistry
[Tonuble TekcThl craTeil xypHanoB KoponeBckoro xumuueckoro oodumiectsa (BenmukoOpuranus) u
6a3bl JIaHHBIX. Hocryn 1o IP-anpecam PXTY. Anpec:
http://www.rsc.org/Publishing/Journals/Index.asp
Poccuiickas HayuHast 3jieKTpoHHasi Oubauoreka (http:/www.elibrary.ru)
DNEeKTPOHHBIC BEPCUU KYPHAJIOB POCCUMCKUX U 3apyOeKHBIX HAYUHBIX U3AaTenbeTB. JocTym o IP-
agpecam PXTYVY.

Hay4Ho-TexHMUYEeCKHE KYypHAJIbL:

— XKypnan «XKypnan ananutuaeckoit xumun» ISSN 0044-4502

— Xypnan «Analytica Chimica Acta» ISSN 0003-2670

— XKypnan «Xumuko-gpapmanesruueckuit xypaam» ISSN 0023-1134

Pecypcrsl naopmanmoHHO-TeIeKOMMYHUKAITMOHHON ceTn HTepHeT:
— http://www.rusanalytchem.ru

— http://www.chemical-analysis.ru

9.3. CpeacrBa o0ecnevyeHnsi OCBOCHUS TUCHUTIINHbBI


http://www.sciencedirect.com/
http://pubs.acs.org/
http://www.informaworld.com/
http://www.nature.com/
http://www.springerlink.com/
http://www.science.com/
http://www.rsc.org/Publishing/Journals/Index.asp
http://www.elibrary.ru/

Jns peanuzauuu paboueit mporpammbl HOJATOTOBJIEHBI CIEAYIOUINE CpPeACcTBa 00ecredeHUs
OCBOCHHUS JUCIUTUIMHBL:

-BUJICO3aMCH JICKIIUHI 110 aHanuTuueckor xumuu aou. Cemenosori U.H. u nou. Epmonenko
10.B.

— KOMITBIOTEPHBIC MPE3CHTAIlMM WHTEPAKTHBHBIX JIEKIWi — §, (00Iee YHCIO ClaiioB —
200);

— 0aHK TECTOBBIX 3aJIaHUH JUISI TEKYIIEr0 KOHTPOJISI OCBOCHHS JUCIUIUIMHBI (00IIee YUCIIo
BOIpocoB — 450);

— OaHK TECTOBBIX 3aJIlaHUH JISI HTOTOBOT'O KOHTPOJIS OCBOSHHS JUCHUIUIMHEI (00IIee Yicio
Bonpocos — 100).

Jns OCBOGHHWS TUCLUIUIMHBI HCIIOJB3YIOTCS CIEAYIOIIME HOPMATHBHBIE M HOPMAaTHBHO-
MCTOAUYCCKUC NOKYMCHTBI:

10. TIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U,
HNCITOJIB3YEMBIX B OBPA3OBATEJIBHOM ITPOLHECCE

NH(popMallnoOHHYI0 NOJIJAEPKKY HM3y4EHUs JUCLUUIUIMHBI ocyuiecTBiser MHdopmannoHHo-
oubmmoreunsiit nentp (MBL) PXTY um. .M. MenneneeBa, KOTOpbI oOecIieunBaeT 00yqarOImuxcs
OCHOBHON y4yeOHOH, y4eOHO-METOAMYECKOW M HAaydyHOM JIMTepaTypod, HEOOXOAUMOW s
opraHuzanuu o0pa3oBaTEeIbHOIO Ipouecca Mo AucuuiuinHe. OOumii 06beM MHOroOTpPaciieBOro
donma MBI Ha 01.01.2021 cocrapmsier 1716243 k3.

®oun WBL[ pacnomaraer y4eOHOH, Yy4eOHO-METOAMYECKONH M HAYYHO-TEXHUYECKOM
JUTEpaTypoil B (popme IMe’yaTHBIX W DJIEKTPOHHBIX HM3JIaHUM, a TakXe BKII0YAaeT OQUIHUAJIbHBIE,
CrpaBOYHO-OMOIMOrpaduyeckre,  CreUUMAIM3UPOBAaHHBIE  OTCUYECTBEHHBIE W 3apyOekHbIe
nepuoauveckue u uHpopmanuonnsie n3nanus. UBL] obecneunBaer moctyn K nmpodeccnoHaTbHBIM
0a3aM JaHHBIX, UH(HOPMAIIMOHHBIM, CIIPABOYHBIM M IIOMCKOBBIM CHCTEMaM.

Kaxnplii oOyuaromuiicss obecriedeH CBOOOIHBIM JTOCTYIOM M3 JI000H TOYKH, B KOTOPOM
uMeeTcsl 10CTyl K ceTu MHTepHeT U K 31eKkTpoHHO-0ubanoreunoi cucreme (ObC) YHuBepcurera,
KOTOpast COAECPIKUT pa3IMyHble U3JaHHs 10 OCHOBHBIM M3Y4aeMbIM JUCIMIUIMHAM U C(OPMHUPOBAHA
I10 COTJIACOBAHUIO C MPaBo0OIaaTeNIIMU YUeOHON U y4eOHO-METOINYECKOM INTepaTyphbl.

Jns  Oomee  MOJHOTO M ONEPAaTHUBHOTO  CIPAaBOYHO-OMOIMOrpaduyeckoro  u
uHpopmanroHHoro obciuyxuanuss B MBI peannsoBaHa TexHOJIOTUS OJNEKTPOHHOW JIOCTaBKU
JIOKYMEHTOB.

[TonHBIN NIEpeYeHb ANEKTPOHHBIX MH(POPMAIMOHHBIX PECYpPCOB, UCIOJB3YEMBIX B IpOLECCE
oOy4eHwus1, Mpe/ICTaBlIeH B OCHOBHOM 00pa30oBaTeIbHOM MpOorpaMMme.

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJINHBI

B coorBeTcTBUM C y4yeOHBIM IUIAHOM 3aHATHUS 1O TUCLMIUIMHE «AHAMUMUYECKAA XUMUA
POBOJATCS B (hopMe JieK1nH, 1a00paTOPHBIX PabOT M CaMOCTOATENbHOM paboThl 00yydaroIerocs.

11.1. O6opynoBanue, HeoOX0QUMO€E B 00pa30BaTeJILHOM MpoIecce:
IIITaTNBEI XUMHUYECKHE

Xumuyeckas mocyjaa:
[Munetku Mopa (BMectuMocTb 5; 10, 25 mi).



[Tunerku mepubIe (00BEM 5; 10 M),

bropetku (006bem 25 min).

Kon6sr Mmepubie (BMecTuMocTh 50,0; 100,0 m).

Kon6sr Opnenmeiiepa (o6sem 100 , 250, 500, 750, 1000 m).
CKJIsTHKH JIUIs1 XpaHeHus pacTBOpoB (06bem 0,5; 1 ).

O6opynoBanue:

pH-metp-mmuBonsT™eTp pH-420

Becwr mabopatopubie BJITO-510C

Muxkposecs! BJI-120 M

Tutparop noreHimoMerpuueckuii apromatuueckuii ATII-02
Becol ananutuueckue BJI-120-200 r.

®dotomerp KOK-2

MHuKpocKon OHOIOTHYECKUI MOHOKYIISIpHBIH MukpoBun
AxBaguctTuuisitop AD-25

BcnomorarensHoe 060pyioBaHUE:

banu BozsiHBIE C 3JIEKTPUUECKUM TOJIOTPEBOM.
Xpomarorpapudeckie KOJIOHKH ¢ HOHOOOMEHHHKOM KVY-2.
bans necounas na6oparopnast BI1-1

Kon6onarpesarenn KH-250

Cymunka 11 npoOupok

11.2. YueOHO-HATISITHBIE IIOCOOMS:
Texnuka Oe3omacHOCTH Tpu paboTe B XUMHUYECKOW Jsaboparopuu. Ilpumemsr paboTel B
MHUKPOKpHUCTaNIOCKONUK. MeTonuueckue pa3paboTku o padore ¢ o0opyJoBaHHEM M Ha mpubopax
XUMHUYECKOT0 aHaJIn3a.

11.3. KomnbroTepbl, ”HGOPMAIIHOHHO-Te1eKOMMYHUKAIIMOHHbIE CETH, AIINAPATHO-
NPOrpaMMHBbIC U AyAHOBH3YAJIbHbIC CPeACTBA:
[lepconanbHble KOMIOBIOTEPHI, HOYTOYK, MPUHTEP U MPOrPaMMHBIE CPEACTBA; MPOEKTOP U IKpaH;
KOIIMPOBAJIbHBIN anmapar; JJIOKaJbHas CETh ¢ BBIX0A0M B MIHTEpHET.

11.4. IleyaTHbIE U YJIEKTPOHHBbIE 00pa3oBaTeIbHbIe H HH(POPMAIHOHHBbIE PeCyPChI:

NHpopMallMOHHO-METOJUUECKUE  MaTepuaibl: ydeOHble T1ocoOus 1O  JAMCLUUIUIMHE,
pa3aTOYHBIN MaTepHal K pas/iesiaM JeKIIMOHHOTO Kypca.

OJNeKTpOHHbIE  00pa3oBaTENbHBIE  PECypChl:  y4eOHO-METOAMYECKHE  pa3paboTKu U
CIPaBOYHbIE MaTepUaIIbI IOCTYIIHBI Ha yueOHOM nopTane moodle.muctr.ru;
ITopTan aHanUTHYECKON XUMHUH (METOAUKH, PEKOMEHIAIIH, CIIPABOYHHUKH)

http://www.chemical-analysis.ru/

http://analyt.chem.msu.ru/

Hayunas snexktponnas 6ubnuoteka (http:/www.elibrary.ru)

HopTan Amnanutunyeckas xumus B Poccum:

http://www.rusanalytchem.org/default.aspx

11.5. IlepeyeHb JIMIEH3MOHHOTO IPOTPAMMHOI0 00ecIeYeHUs:

No HanmeHnoBanue nmporpaMmMHOro PexBusutel | KonnuectBo nuuensuii | Cpok OKOHYAHUS



http://www.chemical-analysis.ru/
http://www.chemical-analysis.ru/
http://analyt.chem.msu.ru/
http://www.elibrary.ru/
http://www.rusanalytchem.org/
http://www.rusanalytchem.org/
http://www.rusanalytchem.org/default.aspx

n/m MPOYKTa JOTOBOpA NeHCTBUS
MOCTaBKU JTULECH3UU
1. |Micosoft Office Standard 2013 KontpakTr No |  Her orpaHudeHuit 06eccpouHo
62-
642A/2013
ot 02.12.2013
2. |HewuckmrounTenbHas JUIECH3US HA KonTpakt Ne HET OrPaHUYEHUN O6eccpouHo
ucnoip3oBanne WINHOME 10 28-
Russian OLV NL Each 352A/2020 ot
AcademicEdition 26.05.2020
3. |HeucknrounTenbHas JIUIEH3US HA Kontpakt Ne |657 nuuen3uit aiis 12 mecsiieB
UCIIOJIb30BaHUE 28- npocgeccopcko- (exxerogHoe
0365ProPlusOpenFclty ShrdSvr 350A/2020 oTjnpenogaBaTeabCKOro IpoJJIeHNE
ALNG SubsVL OLV E 1Mth 26.05.2020 |coctaBa BY3a. MOJITHCKH C
Acdmc AP AddOn toOPP Cornamenue Microsoft | mpaBom mepexoa
[IpunoxxeHus B cOCTaBe MOJIHUCKHU: OVS-ES Ne V6775907 | Ha 0OHOBIEHHYIO
Outlook BEPCUIO MPOJIYKTA)
OneDrive
Word
Excel
PowerPoint
Microsoft Teams
4. |HeuckiroyureapHas JULEH3US HA Kontpakrt Ne 26280 nunen3uii 11 12 mecsres
HUCIOJIL30BaHHE 28- cTynentoB BY3a. (exxeromaHoe
0365ProPlusOpenStudents ShrdSvr [352A/2020 ot|Cornamenune Microsoft pOJJICHHE
ALNG SubsVL OLV NL 1Mth 26.05.2020 |OVS-ES Ne V6775907 IMOIITHCKH C
Acdmc Stdnt STUUseBnft MpaBoOM Tiepexoaa
[TpunokeHus B COCTaBe MOAMUCKH: Ha OOHOBIIEHHYIO
Outlook BEPCHIO TIPOAYKTA)
OneDrive
Word
Excel
PowerPoint
Microsoft Teams
5. |HeuckaroyuTensHas JUIEH3US Ha Kontpakt Ne [1600 nutien3uit nis 12 mecsren
ucnonb3oBanue Kaspersky Endpoint 28- AKTHBAIMK Ha pabounx (exeroniHOE
Security s 6uzHeca — 359A/2020 oT|cTaHIMSX U cepBepax pOJJIEHNE
Crannapthbiii Russian Edition. 26.05.2020 MOIITHCKH C
1500-2499 Node 1 year Educational MpaBoOM Tepexoaa
License Ha OOHOBJIEHHYIO
BEPCHUIO MPOYKTA)
6. |HeuckarountenbHas JIUIEH3UI HA KoHTpakt Ne 20 nunen3umii mis 12 MecsiieB
ucnonszoBanue Kaspersky Security 28- BUPTYaIbHBIX U (exxerogHoE
JUIS BUPTYaJIbHBIX U 00JIAYHBIX 350A/2020 |oGmaunbIX cpen IpoJJIeHHe
cpen, Server Russian Edition. 20-24 oT MMOAITACKU C
VirtualServer 1 year Educational 26.05.2020 MIPaBOM Tepexo/ia

License

Ha OOHOBJIEHHYIO




BEPCHIO IIPOAYKTA)

HewuckimtountenbHast JTUIEH3Us HA
ucnonb3oBanue Kaspersky Security
JUTS TIOYTOBBIX cepBepoB Russian
Edition. 1500-2499 MailAddress 1
year Educational License

KoHTpakT Ne
28-
353A/2020
oT
26.05.2020

2000 munen3uit oid
[MOYTOBBIX CEPBEPOB

12 Mecs1eB
(exxeromHoe
poJUIeHHE
MOJIIMCKH C
MIPaBOM Iepexo/ia
Ha OOHOBJIEHHYIO
BEPCUIO MPOJIYKTA)




12. TPEBOBAHMUSA K OHEHKE KAYECTBA OCBOEHMUSA ITPOI'PAMMDbI

HauMenoBanue
pa3aesion

OcHOBHbBIE TOKA3aTeJIH OICHKH

®opMbI 1 METOBI
KOHTPOJISI M OlIeHKH

Paznen 1. Unentudukanus

WOHOB B pacTBOpe

3naem:

IIPOLIECCHI ¢dbopmMupoBaHUs
AQHAJIMTUYECKOI0 CUTHAaja, OCHOBHbBIE
MIOHSATHS, TEPMUHBI, puEMBI
KaueCTBEHHOI'0 aHaJIN3a

Ymeem:

MPUMEHSTh IPUOOPETEHHBIE
TEOPETHUYECKUE 3HAHUS U MPAKTUUECKUE
HABBIKU B IPAKTUYECKOM
JIeATEILHOCTH.

Braoeem:

METOJI0JIOTUEN KaYE€CTBEHHOIO
aHanu3a, arOpuTMaMu Ka4eCTBEHHOTO
aHajmn3a, CHCTEMOU BbIOOpa
KauyeCTBEHHOI'0 aHaAIM3a JIJIs TON WIn
MHOM IPAKTUYECKOM 3a1a4u

Ouenka 3a
nabopaTtopHbIe pabOTHI

Orenka 3a
KOHTPOJIBHYIO PaboTy

O11eHKa 32 UTOTOBYIO
KOHTPOJIbHYIO paboTy

Paznen 2. Xapakrepuctuka
METOJI0B KOJIMYECTBEHHOT'O

aHaJI3a

3naem:

IIPOLIECCHI ¢dbopmMupoBaHUs
AQHAJIUTUYECKOI0 CUTHAja, OCHOBHbBIE
MIOHSTHS, TEPMUHBI, pUEMBI
KOJIMYECTBEHHOTIO aHaIn3a

Ymeem:

MIPUMEHSATH MPUOOPETEHHBIE
TEOPETHUUECKUE 3HAHUSI U MPAKTHYECCKUE
HaBBIKHM B IPAKTUYECKOMN
JIeITEIILHOCTH.

Bnaoeem:

METOJIOJIOTHEH KOJIMYSCTBCHHOT'O
aHajau3a, aropuTMaMu
KOJIWYECTBEHHOI'0 aHaJIn3a, CHCTEMO
BbIOOPA KOJTMYECTBEHHOTO aHaIN3a s
TOW WJIM MHOW MPAKTUYECKOM 3a/1a4u

Ouenka 3a
nmabopaTopHbIe PaOOTHI

Orenka 3a
KOHTPOJIbHYIO paboTy

OreHka 3a
WHIBUTyaJIbHBIC
JIOMAIIHUE 3aTaHus

OrnenHka 3a UTOTOBYIO
KOHTPOJIbHYIO paboTy

Paznen 3. Benenue B pusuko-
XUMHYECKHE METOBI aHaIn3a

3naem:

npoueccsl GOpMUPOBAHUS
AQHAJUTUYECKOTO CUTHAJIA B
CIIEKTPAJIbHBIX METOJIaX aHAJIN3a;
pPacCMOTpPEHHE MPUHIIMIIOB HU3MEPEHUM
B CTaHJApPTHBIX  MOpUOOpax  ITUX
METO/I0B;

OCHOBBI METPOJIOTHH B COOTBETCTBHH C
pexomenpanuamu MIOITAK.

Ymeem:

MPUMEHSITh IPUOOPETEHHBIE
TEOPETHYECKUE 3HAHUSI U TPAKTHUECKUE
HaBBIKM B IPAKTUYECKOM

OneHka 3a
nmabopaTopHYyIO padboTy

OneHka 3a UTOTOBYIO
KOHTPOJIbHYIO paboTy




JACATCIIBHOCTH.

Bnaoeem.

METOHOJIOTHEHl ONTUYECKUX METOIOB
aHanusa, HCIIOJIb3yEMBIX B
COBPEMEHHOM aHAJUTUYECKOM
MpaKTUKE

OILICHKOM BO3MO>KHOCTEH MeTOoJ1a
aHanusa

OCHOBHBIMH CIIOCOOaMu
METpPOJIOTHYECKOil 00paboTKH
PE3YJIBTaTOB KOJIMYECTBEHHOT'O
XHMHYECKOTO aHaJIM3a Ha OCHOBE
OXMA.

13. OCOBEHHOCTH OPTAHU3AIIMA OBPA30OBATEJIBHOI'O ITPOIECCA VIS
NHBAJUIO0B ! JINL C OTPAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbSA

OO0y4eHne MHBAIUOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 37J0POBbsI OCYIIIECTBIISETCS
B COOTBETCTBUHU C:

— IlopsinkoM opraHu3alMd M OCYLIECTBJIEHHUS 00pa30BaTENbHOM JAESITEIBbHOCTH IIO
o0Opa3oBaTeNnpHBIM IIpOrpaMMaM — MporpaMmaMm OakanaBpuaTa, IOporpaMMaM CIeUUaIUTeTa,
nporpammam maructparypsl (IIpuka3z Muno6puayku PO ot 05.04.2017 Ne 301);

— TlonoxeHuem o MOPSAKE OPTaHU3AIMH U OCYIIECTBICHUS 00pa30BaTEeIbHON JESTEIbHOCTH
1o o0pa3zoBaTEeNBHBIM MIPOrpaMMaM BBICIIETO 0O0pa3oBaHUs — MPOrpaMM OakallaBpHarta, IporpaMM
crienuanurera, nmporpamm Mmarucrtparypel B PXTY um. J[.M. Menaeneesa, NpUHATHIM pELICHUEM
VYyenoro coera PXTY um. .M. MenneneeBa ot 30.10.2019, mportokon Ne 3, BBeIEHHBIM B
nerictBue npukazom pekropa PXTY um. JI.1. Menaeneera ot 14.11.2019 Ne 646A;

— MeronnyeckuMu peKOMEHJAMSIMHU 110 OpraHM3alud 00pa30BaTENILHOIO Mpolecca Jis
0o0y4eHMs MHBAJIUIOB U JIUI C OTPaHUYEHHBIMH BO3MOXXHOCTSMHU 370pOBbS B 00pa30BaTENbHBIX
OpraHM3alMsIX BBICIIEr0 0Opa30BaHHs, B TOM YHCJIE OCHAIIEHHOCTH O0pa30BaTEIbHOrO Ipoliecca
(yTBepxeHbl 3amectuTesieM MuHuctpa obpasoBanus u Hayku PO A.A. Knumoseim ot 08.04.2014
Ne AK-44/058H).
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1. HEJIA U 3AJAYN TUCIHUTIIINHBI

[Iporpamma cocTtaBiieHa B COOTBETCTBUM ¢ TpeOoBaHusiMu DenepanbHOro
rocyaapcTBeHHoro oopasosatenbHoro cranaapra (GI'OC BO) mis HanpaBneHus
noaroroBku 22.03.01 — MaTtepuanoBeeHUe U TEXHOJOTMH MaTepHaIoB, MPOdUIIb
«MarepuanoBeieHUE U TEXHOJOTUM HAaHOMATEpPUAJIOB U HAHOCHCTEM» PEKOMEH-
JanusiMu Metoauyeckori KOMUCCMHA M HAaKOIUIEHHOTO OIbITa MPENoAaBaHUs IHC-
nuIiHbl Kadenpoit Texunocgepnoit 6ezonacnocmu PXTY um. JI.. Mennenee-
Ba. [Iporpamma paccuntana Ha U3y4EHHUE JUCIUIUIMHBI B TEYEHUE OJHOTO CEMECT-
pa.

HNucuuminna «be3zonacnocmo cuznedesameibHOCHUY OTHOCUTCS K 005-
3aTeJIbHOW YacTU JUCHUILIMH y4eOHOro IJIaHa U pacCUMTaHa Ha U3y4YeHUe B 7 ce-
mectpe. [IporpaMMa TUCITUTIIMHBI MPEATIONAraeT, 4TO 00yJalomuecss UMEIOT T€O-
PETUYECKYIO0 U TIPAKTUYCCKYIO MOJATOTOBKY B 00JIACTH MaTeMaTUKH, (GU3HKH, 00-
el 1 HeOPraHMYECKON XUMUHU, (HU3NUECKON XUMHH, OOIed XMMUYECKONH TEeXHO-
JIOTUMU.

Heas nucuumimnabl — GopMUpoBaHUe MPOdHECCUOHATBFHON KYIbTYphI 0€3-
OIACHOCTH, IMOJ KOTOPOH MOHUMAETCS TOTOBHOCTh U CHOCOOHOCTH JIMYHOCTHU HC-
M0JIb30BaTh B MPOQPECCUOHAIBHON JIEATEILHOCTH MPUOOPETEHHYI0 COBOKYITHOCTh
3HAHWM, YMEHUI 1 HaBBIKOB JIsl oOecrieueHust 6e30macHoCTU B cepe mpodeccro-
HaJIbHOM JIESITEIbHOCTH, XapaKTepa MBIIUICHUS U LEHHOCTHBIX OPUEHTALNH, MpHU
KOTOPBIX BOMPOCKHI 0€30MaCHOCTH PACCMATPUBAIOTCS B KAUECTBE IIPUOPUTETA.
OCHOBHBIMH O0OOIICHHBIMU 3aJa4YaAMHU AU CUUIIJIMHBI SBIISIOTCS:

) MPHOOpETEHUE MOHUMAHUS U aHAJIU3 PUCKOB, CBA3aHHBIX C JICATEIBHOCTHIO
YEeJI0BEKa,;
o OBJIQJICHHE TIPHEMaMH PaIlHOHAJIN3AINKN KU3HEICATCIbHOCTH, OPUCHTHPO-

BaHHBIMU Ha CHIDKEHHSI aHTPOIIOTCHHOTO BO3JCHCTBUS HAa MPUPOIHYIO CpEeny U
obOecneueHre 6e30IMacCHOCTH JUYHOCTH U OOIIECTBA;
o (opmMHpoOBaHUeE:

- KyJObTypbl  0€30MacHOCTH, JKOJOTHYECKOTO CO3HAaHUS W  PHUCK-
OPHUEHTHUPOBAHHOTO MBIIUICHUS, TIPU KOTOPOM BOIIPOCHI OE30MacCHOCTH paccMart-
PHUBAIOTCS B KAYECTBE BAKHEUIIIETO MTPUOPUTETA KU3HEACATEITHHOCTH YETIOBEKA;

- KyJIbTYphI npodeccuoHanbHON 0€30MacHOCTH, CIIOCOOHOCTEN ISl UICHTH-
(dbUKaIMu OMACHOCTH M OILICHMBAaHMUS PHCKOB B cdepe cBoel mpodeccuoHanbHOM
NEeSTeTbHOCTH;

- TOTOBHOCTH MPUMEHEHHS TPO(ECCHOHATBHBIX 3HAHUU I OOecredeHus
0e30macHOCTH W YIYYIICHHs YCIOBHM TpyAa B chepe cBoei mpodeccruoHaabHOM
NEeSATEeTbHOCTH;

- CIOCOOHOCTEH K OIIEHKE BKJaJa CBOEH MPEAMETHOW 00JIaCTH B PEIICHUE

npoOJieM 0e30MacHOCTH;

[enu u 3a1a9¥ TUCIUTINHBI TOCTUTAFOTCS C TIOMOIIBI0 O3HAKOMIICHHS:

o C COBPEMEHHBIM COCTOSIHEM M HETaTUBHBIMHU (DaKTOpaMHU Cpeibl OOUTaHMUS,
o C MPUHIUIIAMH OOeCTieYeHHs] 0€30MaCHOCTH B3aMMOJICHCTBUS YEIOBEKa CO
Cpenoit OOMTaHus, PAIMOHAILHBIMU YCIIOBUSMH JI€ATEIIHOCTH;



o C TOCJIEJACTBUAMH BO3ACHCTBUS Ha YeJIOBEKa TPABMUPYIOIIUX, BPEAHBIX U
nopaxkaromux (GakTopoB, MPUHIUIIAMUA UX UACHTU(PUKALINH;

o C CpeICTBaMHU M METOJaMH MOBBIIICHHUS] 0€30MaCHOCTH, YKOJOTMYHOCTU U
YCTOMYMBOCTH KU3HEACITETLHOCTH B TEXHOCHEPE;

o C METOJaMH TOBBIIICHUS YCTOWYMBOCTU (YHKIIMOHUPOBAHUS OOBEKTOB
DKOHOMHMKH B YPE3BBIYANHBIX CUTYalHsIX;

o C MEpOIPUATUSMU MO 3aLIUTE HACEJIECHUS U MEPCOHaIa 0ObEKTOB IKOHOMU-
KM B UPE3BBbIYANHBIX CUTYALMSIX;

o C IPaBOBBIMH, HOPMATHMBHBIMHM, OPTraHM3AalMOHHBIMM M JKOHOMHYECKHMH
OCHOBAaMH O€30IMMaCHOCTH KU3HEAEATEIbHOCTH;

o C METOZaMU KOHTPOJIS U YIPABJIEHUS YCIOBUAMM KU3HEIESITEIbHOCTH.

Jucuunnraa «be30nacHOCTh KU3HEAECSATEIbHOCTHY MPENoaacTcs B 7 ce-
MecTpe. KOHTpoJIb yCIEBa€MOCTH CTYACHTOB BEJIETCS MO MPUHSATON B YHUBEPCUTE-
T€ PEUTUHIOBOU CUCTEME.

PabGouas mporpamMmMa AHCITUIIMHBEI MOXET OBITh peajii30BaHa C IMPUMEHE-
HHUEM DJJICKTPOHHBIX O0pa30BaTEIbHBIX TEXHOJOTHM M AJICKTPOHHOTO OOyYEeHUS
MOJIHOCTBIO MJIA YaCTUYHO.

2. TPEBOBAHUA K PE3YJIIBTATAM OCBOEHUA JUCHUIIJINHBI
N3yuyenne nucuuiuineel «bezonacnocms cusnedeamenpHoCmuy py Mo-
roToBKe OakalaBpoB MO HampaiieHHWI0 noArotoBku 22.03.01 — Marepuanoseze-
HUE U TEXHOJIOTMH MaTepuajoB, Npopuib MOAroTOBKH — «MaTepuaioBeleHue u
TEXHOJIOTHH HAHOMATEPHAJOB M HAHOCHUCTEM) HAIPABIECHO HAa MPUOOpPETEHUE
CJIEIYIOIMX KOMMETEHIIMI U MHAUKATOPOB UX JIOCTHIKEHHUSI:

HanmenoBanue
KaTerogig (rpyr[— KOI[ 1 HauMeHoBanue YK KO,Z[ nu H8,I/IMeHOBa.I-IiI/II/IesI I/g{ﬁI/IKaTopa JTOCTHIKE-
YK
bezonacuHocts | YK-8 Criocoben coznaBath 1 VK- 8.1 3HaeT ocHOBHBIE TeXHOC(HEPHbBIE
KU3HEIEITeNb- | MOAIEPKUBATh B IOBCEIHEB- OIACHOCTH, UX CBOMCTBA U XapaKTepHu-
HOCTH HOM *M3HU U B npodeccHo- CTHKHU
HaJIbHOM AESITeIbHOCTU Oe3- VK- 8.2 3naeT xapakTep BO3JeHCTBUS
OIacHbIE YCIIOBUS KU3HEAEA- | BPEIHBIX U OMACHBIX (PAKTOPOB HA YeJI0-
TEJIBHOCTH JJI1 COXPAHEHUS BEKa U MPUPOJHYIO CPEy, METO/IbI 3a-
MPUPOJHOM cpefibl, o0ecreye- | LIUTHI OT HUX MPUMEHUTEIBHO K cdepe
HUs YCTOWYNBOIO pa3BUTHUSA CBOEH MpodeccroHaIbHON 1eATEeIbHOCTU
o0111ecTBa, B TOM YUCIIE IPU VK-8.3 ¥Ymeer obecnieunBars 6e3o1mac-
yIrpo3€ U BO3SHUKHOBEHHUH HbI€ U/UITN KOM(POPTHBIE YCIOBUS TPyaa
Ype3BbIYAHBIX CUTYALUI U Ha paboueM MecTe, B TOM YHCe ¢ TIOMO-
BOCHHBIX KOH(JINKTOB UIbIO CPEJCTB 3aIIUTHI
YK-8.4 YMmeer BBIABIATH U YCTPAHATh
MpOoOJIEMBbI, CBSI3aHHBIE C HAPYILICHUSIMU
TEXHUKU 0€30IacHOCTH Ha paboueM Me-
CTE IPUMEHUTENHHO K chepe CBOeH mpo-
(eccroHaTBbHON 1EATEIBHOCTH
VK-8.5 YMmeeT ocymiecTBasATh N1€UCTBUS
10 MPEAO0TBPAILEHUIO YPE3BbIYAITHBIX
CUTYalHil




VK-8.6 BnageeT 3akoHOIaTeIbHBIMU 1
HOPMaTHUBHO-TIPABOBBIMH aKTaMH B 00J1a-
cTH 0€30MaCHOCTH M OXPaHbI OKPYXKaro-
el cpepl

VK-8.7 Bnageer cnocodamMu ¥ TEXHOJIO-
TUSIMU 3aIIUTHI B YPE3BbIYAMHBIX CUTYa-
[USX U B YCIIOBUSIX BOGHHOTO BPEMEHU
VK-8.8 Bnageetr noHIATUNHO-
TEPMHHOJIOTHYECKHUM aIllapaToM B o0Jia-
cTH 0€30MacHOCTH

VYK-8.9 Bnaneer HaBbIKaMH palioHaIIu-
3a1u IpodeCcCHOHATBLHOMN NeITeIbHOCTH
C LIeNbI0 oOecIieueHus 0€30IMacCHOCTH U
3aIIUTHl OKPYKAIOIIEH Cpebl

B pe3ynbrare u3ydeHus IUCHMIUIMHBI CTYJEHT OaKkalaBpraTa JOJKEH:

3Hamo:

- OCHOBHBIE€ TeXHOC(EpHBIC ONTACHOCTH, UX CBOMCTBA M XapaKTEPUCTHKH;

- XapakTep BO3JCHCTBUS BPEIHBIX M OMACHBIX (haKTOPOB Ha YeJIOBEKa M MPUPOJI-
HYIO Cpey, METOJbI 3aIIUThl OT HUX MPUMEHUTEIBHO K cdepe cBoei mpodeccuo-
HAJILHOU JIEATECIbHOCTH.

Ymemn:

- UICHTU(UIIMPOBATH OCHOBHBIE OTMIACHOCTH CPE/ibl OOUTAHUS YETIOBEKa,;

- OLICGHMBATh PHUCK WX peaau3allud, BbIOMPATh METOJbI 3alIUThI OT OMACHOCTEH
MPUMEHHUTENIBHO K cdepe cBoel MpodhecCHOHAIBHOM NIESITETbHOCTH U CIIOCOOBI
obOecnieueHus KOM(POPTHBIX YCIOBUH KU3HEACSITEILHOCTH.

Braoemns:

- 3aKOHOJATEIbLHBIMU M MPABOBBIMU aKTaMH B 00JIACTH O€30IMAaCHOCTH M OXPaHbI
OKpY’Karoliel cpesbl, TpeOOBaHUSAMU K OC30MMaCHOCTH TEXHHYECKHUX PETJIaMEHTOB
B cepe npodeccnoHaIbHOM AesATeTbHOCTH,

- c1oco0aMM M TEXHOJIOTHAMU 3aIUThI B UpE3BbIYANHBIX CUTYAIIHX;

- MOHATUHHO-TEPMHUHOJIOTHYECKUM aIlllapaToM B 001aCTH OE30IIaCHOCTH;

- HaBBIKAMH paIlMOHAIU3AIMU MPOo(PEeCCHOHATBLHON JIEITSIHPHOCTH ¢ IETIbI0 00ec-
neyeHust 0€30MacHOCTH U 3allUThI OKPYKAIOIIEeH Cpeibl.




3. OFbEM JUCHUILINHBI U1 BUJbl YYEEHOM PABOTHI

Bun yue6HO# paboThI B 3auetnrix | B akagem. | B acr-
€AMHUIIAX yacax POH. Ya-
cax
OO6m1ast TpyA0EMKOCTh TUCITUTUTHHBI 4 144 108
KonTakTHas padora — ay1IMTOPHBbIE 3aHATHS: 1,33 48 36
Jlekuun 0,89 32 24
[IpakTuueckue 3aHATHS - - -
JIaGopatopHbie pabOoThI 0,44 16 12
CamocrosiTesibHasi padoTa 1,67 60 45
KonrtaktHas camocrositenpHast pabora - - -
IToaroroBka K J1abopaTopHbIM paboTam 0,56 20 15
CaMocCTOsITEIbHOE U3YUEHUE PA3/1ETI0B IUCIUILIMHBI 1,11 40 30
Buabl KOHTpOJIA:
IK3aMeH 1,0 36 27
KoHnTakTHas paboTa — IpoMeXyTOo4Has aTTeCTallus 1,0 0,4 0,3
[loaroroBka K 3K3amMeHy 35,6 26,7
By MTOroBOro KOHTpOJIS: IK3aMeH




4. COAJEP KXAHUE JUCHUIIVINHBI

4.1. Pa3zgeapl IMCOMIIINHLI M BUABI 3aHATHI

AKIeM 4acoB

Ne B T.4. B B T.4. B B T.4. B
w/n Pazgen nucuuMniinHbI Beero bopme Jexmun bopme IIpak. bopme Cam.
np. NOAr. np. NOAr. 3aH. np. NOAr. pabora
1 Paznen 1. [lonsiTuiiHblii annmapat 6e30MaCHOCTH KU3HeIesITe/Ib- 12 ) 10
HOCTH
1.1 | OcHOBHBIE NOHSITHSI U ONIPEAEIECHUS 6 1 5
1.2 | be3onacHOCTh U yCTONYMBOE Pa3BUTHE 6 1 5
Paznea 2. YUesioBek u TexHochepa 12 2 10
2.1 | CtpykTypa TexHochepsl M €e OCHOBHBIX KOMIIOHEHTOB 6 1 5
29 CoBpemeHHOe cocTosiHuE TexXHOchepsl U TexHochepHol Oe30macHo- 6 1 5
CTH
Paznen 3. UnenTudukanusi v Bo3aeiicTBHE HA YeJI0BEKA BPeIHbIX 22 8 6 3
U ONIACHBIX (paKTOPOB cpeabl OOUTAHMS
3.1 | Knaccudukanus HeraTuBHbIX (DakKTOPOB CpeJibl 0OMTAaHUS YeIOBEKa 4 2 2
3.2 | Xumudeckue HeraTuBHbIE (DaKTOPHI (BpEIHBIE BEIIECTBA) 7 2 3 2
3.3 | MexaHuueckue U akycTU4eckue KoleOaHusi, BUOpaLus U IIyM 5 1 2 2
3.4 | DNEKTpOMarHUTHBIE U3TYUYEHUS U MOJIS 2 1 1
3.5 | DnexTpuueckuil Tok 4 2 1 1
Paznen 4. 3amura 4YenoBeka M cpelbl OOMTAHUSI OT BPEIHBIX U
ONMaCHbIX (pAKTOPOB MPHUPOTHOT0, AHTPONMOT€HHOT0 M TEXHOTE€HHOT 0 12 4 8
MPOMCXOKIEHHUS
4.1 | OcHOBHBIC NPUHIIUIIBI 3aANTUTHI 5 2 3
4.2 | 3amuTa OT XUMHYECKUX U OMOJIOTMYECKNX HETATUBHBIX (DAKTOPOB 4 1 3
4.3 | 3amura OT SHEPreTHYECKUX BO3ACHCTBUM 1 PU3MUCCKUX HONICH 3 1 )
Pa3znea 5. O6ecnieuenue KOMGOPTHBIX YCJAOBHH ISl KM3HU U Jiesi- 18 4 6 8
TEJHLHOCTH YeJT0BEKA
5.1 | Ilonsitue KOM(pOPTHBIX WIIM ONITUMANIBHBIX YCIOBHM. 5 2 3




AKaJeM. 4acoB

Ne B T.4. B B T.4. B B T.4. B
n/m Pasnen qucummitmmI Bcero | ¢dopme Jleknuu dopme Tpak. dhopme Cam.
3aH. padora
np. NOAT. np. MOAT. 1p. NOAT.

5.2 | MukpokiauMar noMeneHUH. 6 1 3 2

5.3 | OcBenieHue u CBETOBas Cpella B HIOMEILICHUN. 7 1 3 3
Paznen 6. Ilcuxodusuosoruyeckne u IpProHOMUYECKHE OCHOBBI (e3- 6 2 4
ONACHOCTH

6.1 | Ilcuxuueckue MpoIECChl, CBOMCTBA M COCTOSHUS, BIUSIONIME Ha 0e3- 3 1 2
OINACHOCTb.

6.2 | Bugsl u ycioBust Tpy10BOI J1€STEIBLHOCTH. 1,5 0,5 1

6.3 | DproHoMU4e