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1 [lnannpyemMble pe3yabTaThl 00y4eHUs 10 JUCHUIINHE, COOTHECEHHbIE ¢
ycraHoBJeHHbIMUA B OIIOII BO unaukaTopamMu 10CTHKEHUS] KOMIIETEHIIH I

1.1 llepeyens koMmeTeHIUI, GopMHUPYeMBbIX Y4eOHOM TUCHUIINHOM

Koa u HauMeHoBaHue KOMIIETeHIUHU

NHaukaTopbl J0CTHKEHUSA KOMIIETeHIM I
Ilnanupyemble pe3yJibTaThl 00y4eHHUs

OouenpodgeccuoHalbHasi KOMIETEHIIUs

OIIK-1 - Croco6en M3y4aTh, aHATU3UPOBATH,
HCII0JIL30BaTh OMOJIOTHYECKHE OOBEKTHI K
MIPOLIECCHI, OCHOBBIBASICH HA 3aKOHAX M
3aKOHOMEPHOCTSIX MaTEMaTHUECKUX, (DU3HUCCKUX,
XUMHUYECKUX U OUOJIOTHYECKHUX HAYK U HX
B3aHMOCBSI3IX

3uath (3): OCHOBHBIC TIOHATHS M 3aKOHBI
XVUMHU TP U3YYCHHH W Pa3pabOTKe XHMHKO-
TEXHOJIOTHUECKUX MPOIIECCOB; METO/TBI
9KCIIEPUMEHTATLHOTO WCCIICIOBAHUS
(TutTaEmpoBaHWe, TIIOCTAaHOBKA ©  00paboOTKa)
SKCIICPUMCHTAIBHBIX  JIaHHBIX; OCOOCHHOCTH
MTOBEPXHOCTHBIX SBJICHUH M OOBEMHBIX CBOWCTB
JICTICPCHBIX CUCTEM, CTPOCHHUE BEIISCTBA IS
MMOHMMAaHHUs CBOMCTB MaTcpuajioB U MEXaHHU3Ma
XUMHUUYCCKUX ITPOLCCCOB

VYmery (Y): OpUMEHSTh 3HAaHUA 3aKOHOB,
XUMUH JIJIS1 PEIISHUs IIUPOKOTO KPyTra HaAyYHBIX
U TCXHUYCCKUX HpO6JICM B HpOMBIH_IHCHHOCTI/I;
HpI/IMCHHTB 3KCHepI/IMCHTaHbHBIe METOAbI
ompeaeneHusl  (PUINKO-XUMHYECKHX CBOWCTB
BCIICCTB U I[I/ICHepCHI)IX CHUCTEM, HapaMeTPOB
XUMHUYCCKUX pCaKHI/Iﬁ nu HOBerHOCTHBIX
SIBIICHHWI, MCITOJB30BaTh CBOMCTBA XMMHYECKHUX
BEIIECTB ISt pemieHus 3a1a4
po(eCCUOHAITBHON JEesATeIbHOCTH, MPOBOIAMTH
(u3nueckue W XUMHUYECKHE OKCIIEPHUMEHTHI,
00pabaTeiBaTh WX pPE3YJIbTATHI, MOJIEITHPOBATH
(u3MUeCKUE U XUMHYECKHUE MTPOLIECCHI;

Baagers (B): MpakTHYECKU PUMEHATD
Han0oJiee pacIpoCTPaHEHHBIE METOTbI
aHain3a; 0000IEHHs U CTATUCTHYECKON
00pabOTKHU Pe3yJIbTaTOB OMBITOB

OIIK-7- Cnoco6en nposomuts
JKCIIEPUMEHTAIbHBIE HCCIIE0BAHNS U UCIIBITAHUS
T0 3a/1aHHON METOJINKe, HAOI0/IEHUS U U3MEPEHHUA,
00pabaTeIBaTh U HHTEPIIPETUPOBATH
JKCIIEPUMEHTAIbHbIE JaHHbIE, TPUMEHSS
MaTeMaTH4yeckue, Qu3ndeckue, QU3nKo-
XHUMUYECKHE, XUMUYECKUE, OMOJIOTHYECKHE,
MHUKPOOHOJIOTHYECKHE METO/IBI

3unatsb (3):
- OCHOBHBIE TIOJIO)KEHUSI HEOPraHWYECKOM
XUMHHU U QHATUTHISCKOM XHMHUH

- OCHOBHBLIC HaMnpaBJICHUS pa3BUTHS
TEOPETUYECKON u MIPAKTUYECKOU
OPraHU4YeCKON XUMHH;

- (hyHIaMeHTaIbHbBIE paszaeinsl

HEOPraHWYECKOM M aHATIMTHYECKOW XUMHH
XUMUU;

Ymetn (Y):
- BBIIOJHATHL  NOATOTOBUTEIBHBIE U
OCHOBHBIE OIEpalliy MPHU NPOBEICHUU DKC-

NEpUMCHTA,
- IpOBOAUTH Ka4yeCTBCHHBIN u
KOJIMYECTBEHHBIM CHUHTC3 aHaJIn3

HEOPraHWYECKUX COEAUHEHHI;

- WCIOJb30BATh CBOMCTBA HEOPTaHUYECKUX
BEILIECTB B JJAOOPATOPHOU U
MPOU3BOJICTBEHHOM MPAKTHKE;




- p€liaTh THIIOBBIC 3aaa4d IIO0O OCHOBHBIM

paszenam HEOPraHUYECKOMN 51
AHAJTUTUYECKON XUMUH;
- HCIOJIb30BATh HEOPraHUYeCKOM1 u

aHAJIMTUYECKOW XHUMHUM @pU aHaIU3e u
pemieHH  mpoOiieM  TpodecCHOHATBHON
NeSITEIbHOCTH.

Baangers (B): - IpakKTUYECKH IPUMEHATH
Hau0oJiee pacrpoCTPaHEHHbBIE METOIbI
aHamn3a;

- 00001IeHNS U CTaTUCTUYECKON 00pabOTKH
Pe3yJabTaTOB OIBITOB, (POPMYIHPOBAHUS
BBIBOJIOB

2. llesn 1 3a1a4M OCBOEHH S Y4eOHOM JUCHUIJIMHBI, MECTO IMCUMILIUHBI B CTPYKTYype
OIIOoII BO

Huctmmmuaa XvuMmusi (HEOpraHWYecKass M aHAINTHYeCKas) OTHOCHTCSA K 00s3aTeNbHON YacTH
OCHOBHOM TpodeCCHOHANBHON 00pa3oBaTeabHONM MporpaMMmbl Bbiciiero ooOpaszoBanust 19.03.01 —
Buortexnonorus, npoguib — BHOTEXHOIOrHs MUIIEBBIX MPOM3BOACTB. M3ydyaercs Ha BTOPOM Kypce U
TPEThEM CEMECTpe

Heab: hopmupoBanue obmenpodeccHoHaNIbHYI0 U OOIIEKYIbTYPHYIO KOMIIETEHIUHN Y
OyAymuX BBITYCKHUKOB, OJTOTOBKA CTYACHTOB K 3()()eKTHBHOMY HCIOJIB30BAHUIO XUMUU IS
pemieHuss MpoPecCHOHANBHBIX 33dad B Oyaymed mnpodecCHOHANbHONW — JeSTEIbHOCTH.
Heopranuueckas xumus siBisieTcs OJHOW U3 OCHOBHBIX (PYHIaMEHTAJIbHBIX JUCIUIUIMH U UMEET
OTPOMHO€ 3HA4Y€HUE I MOATOTOBKH HMH)KCHEPOB-TEXHOJIONOB XHMMHMUYECKHE 3HAHUSA — ITO
TEOpETHYECKasi OCHOBA JIJII OCBOCHUS CIEHHUAIBHBIX JUCHMIUINH — XUMUU U TEXHOJIOTHH BHUHA,
AKHUPOB U FPUPHBIX MAcCes, MOJIOKA U MOJOYHBIX MPOAYKTOB Ui PeUIeHHs MpodecCHOHATbHBIX
3aj1a4 B Oynyiieit mpodeccuoHanbHON AeSITEIHHOCTH.

3agaun AUCHUNIMHBI:

® JaTh CTYJIEHTaM ONPENECNEHHbII MUHHMYM 3HaHHMM MO 00Ied, HEOPraHM4eCKOH M

AHATUTUYECKOW XMUMHH, KOTOPBIHA CIIOCOOCTBOBAN OBl YCBOSHHUIO MPOPIIUPYIOMIUX TUCIUILINH,
obOecrieunBanl Obl TOHMMaHWE W OCBOCHHE METOJIOB aHalM3a M 3akKiIajbiBal Obl Oazuc s
MOCIEAYIOIEH MPaKTUYeCKO paboThI,

— MPUBUTH HABBIKH BBINOJIHEHUS OCHOBHBIX OMEPALiA, IPY MPOBEAECHUN XUMUYECKOTO
IKCIIEPUMEHTA, B TOM YHCJIE aHAJTUTUYECKOTO, U OOYUUTh TIpaBuiiaM 00pabOTKH €ro pe3ynbTaToB;

— TPUBUTH CTYACHTAM 3HAHUA 110 TEOPETUIECKUM OCHOBAM aHAIMTHYECKON XUMHUU;

— OOy4YHUTh OCHOBaM COBPEMEHHBIX METOZOB XUMHUECKOTO 1 (PH3UKO-XUMHUYECKOTO aHAITN34;

— HAy4duTh CTYJAECHTOB M0JIb30BATHCS TEXHUYECKUMH U AHATUTUYECKUMH BECAMHU, OIIPEIENIATh
MaccCy OIPEIEIIEMOro BEIECTBA METOIOM IPABUMETPUYECKOTO aHAIN3a, TOTOBUTh CTAaH/IAPTHBIE U
paboune pacTBOPbI, MPOBOJIUTEH CTAHAAPTH3ALIMIO PAOOUMX PACTBOPOB;

—  ONPEAEIATh KOHUEHTPALMIO aHAIU3UPYEMOT'O PACTBOPA M MacCy OIPEENIEMOro BELLECTBA
METOJaMH KUCIOTHO-OCHOBHOI'0, KOMIUIEKCOHOMETPUYECKOTO U OKUCIUTEIIbHO-BOCCTAHOBUTEIILHOTO
TUTPOBAHMUSI, TOJIH30BATHCSI MEPHOM MOCY/ION 1 Ta00paTOPHBIM 000PYIOBaHHEM;

— Hay4uTh paboTaTh Ha COBPEMEHHBIX IPUOOpax, MpeaHa3HAYeHHBIX JUTsl (PU3HKO-
XUMHUUYECKUX UCCIIEOBAaHUM U aHAJIN34;

— TIPUBUTH HABBIKU PACYETOB U IIPUTOTOBJIEHUS PACTBOPOB 3aJaHHONW KOHLIEHTPALIUHY;
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— JUIs IOJTy4eHHUS IOCTOBEPHBIX PE3YJIbTaTOB aHANIM3a, HAYYUTh CTATUCTUYECKON 00paboTKe

INOJIYUYCHHBIX PE3YJIbTATOB OKCIICPUMEHTA.

3. O0beM yueOHOI JUCUMIIIMHBI B 324eTHBIX eIMHUIAX C YKA3aHUEM KOJIHYecTBa
aKaJleMHYeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy o0y4yalommxcs ¢
npenojaaBaresieM (Mo BUAAM y4eOHbIX 3aHATHH, TEKYIIMA U IPOMEKYTOYHBINH KOHTPOJIb 110

AUCHMILINHE) M HA CAMOCTOSAITEIbHYIO Pa00Ty 00yUYaromuxcst

3.1 Ounas ¢opma o0y4eHuUs1

Buy yae6HO# paboThl 3 cemecTp

OO611ast TpyA0EMKOCTh IUCHUIUIMHBI, 3a4€THBIX €IMHHUIL 3
4acoB 108
AyauTopHas (KOHTaKTHasi) paboTa, 4acoB 32

B T.4. 3aHATHUA JEKIIMOHHOTO THIIA 16
3aHATHUS CEMUHAPCKOTO TUTIA 16
IPOMEKYTOUHAs aTTeCTalus 0,25
CamocrosiTesibHas padoTa 00yyalouuxcs, 4acoB 75,75
By npomexxyTouHOM aTTecTauuu 3a4ET

4. Coep:kanue IMCHUILIMHBI, CTPYKTYPHUPOBAaHHOE N0 TeMaM (pa3jejiaM) ¢ YKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJleMHYeCKMX YaCOB U BHI0B Y4eOHbIX 3aHATHI

4.1 Ilepeuenv pazoenoe OucCUUNIUHBL C YKA3ZAHUEM MPYOOEMKOCHU AYOUHMIOPHOU
(Konmakmmoit) u camocmoamenbHou padomul, 6U006 KOHMPONEll U nepeuHs KOMNnemeHyuil

Ounas hopma oOydeHust

TpynoemMKocTb, 4acoB Kon
Haumenoan
B TOM YHCJIIE e KOMIIETEHIIH
HaunmeHnoBanue pasaesnoB U TeM ayAUTOPHOU u
BCETO .\ | camocTOsITEeNH | OLIEHOYHOTO
(KOHTaKTHOM ) N
HOW paboThI cpelncTBa
paboThI
OIlK-1
Pa3gen 1. Heopranuyeckas OIIK-7
! P 56 16 40
XUMHUS TectupoBanu
1.1 OcHOBHBIE HOHATHS u e,
14 4 10
3aKOHBI XUMHH OTYeT TI0
12. Tlepuomnveckuii 3aKOH H nabopaTopHBI
MepUOTUIEcKast cucTema. M paboTam
14 4 10
Crpoenne aroma. XuMHUECKas
CBSI3b M CTPOCHHUE BEIIECTRA.
1.3 Tunbl XUMHUYECKUX PEaKLUH OIIK-1
u 3aKOHOMEPHOCTH nx| 14 4 10 TectupoBanu| OIIK-7
MPOTEKAHUS e,
1.4. PacTBOpBLI. 1ab0paTOPHBI
ONeKTpOoNUTHIECKAS 14 4 10 M paboTam
JIMCCOIHAITHS
Pazgen 2. OIIK-1
A 51,75 16 35,75
AHajuTHYeCKAs XUMMS OIIK-7
2.1. TeopeTndyeckure OCHOBBI 12 2 10 TectupoBanu| OIIK-1




AHATMTUYCCKON XUMUHU e, OIIK-7
OTYeT TI0
nabopaTopHBI
M paboTam
2.2. XMHYECKOE PaBHOBECHE B TectupoBanu
TOMOTCHHBIX, TeTepOTeHHBIX e, OIIK-1
cucTeMax 14 4 10 OTYET 10 OIIK-7
nabopaTopHBI
M paboTam
2.3. KauecTBeHHBII aHAH3. 8 5 6 OIIK-1
OIIK-7
2.4. I'paBIMeTpHYECKUI aHAJN3. 8 5 6 OIIK-1
OIIK-7
2.5. TutpuMeTpryecKuii aHaIN3. TecrupoBanu| OIIK-1
KucnorHo-ocHOBHOE, e, OIIK-7
KommekconomeTprdeckoe, 9,75 6 3,75 OTHYET II0
OKHCTUTENTHHO- nabopaTopHBI
BOCCTAHOBUTEJILHOE TUTPOBAHHE M paboTam
IIpomeKyTOYHAsI ATTECTALHS 0,25 0,25
HToro 3a cemecTp 108 32,25 75,75
HUTOI'O no aucuuninHae 108 32,25 75,75

4.2 Cooeprrcanue OucyunIuHsl NO pazoenam

Pa3jnen 1. Heoprannueckasi xumusi

Heab — dopmupoBanue ooenpohecCHOHAIbHYI0 U OOLIEKYIBTYPHYIO KOMIETEHITNH Y
OyIyImIHMX BBITYCKHUKOB, IMOJATOTOBKA CTYACHTOB K 3(()EKTUBHOMY HUCIIOJIb30BAHUIO XUMUU IS
pemieHuss MpoQPecCHOHANBHBIX 33dad B Oyaymeld mnpodecCHOHANbHONW — JeSTENbHOCTH.
Heopranunueckas xuMus sSIBISIETCS OJJHOM W3 OCHOBHBIX (DYyHJaMEHTAIbHBIX AUCIUIUIMH U UMEET
OTPOMHOE 3HAY€HUE JJIsl MOATOTOBKH HMH)KEHEPOB-TEXHOJIOTOB XHWMHUYECKHE 3HAHUS — 3TO
TeOpeTHYecKasi OCHOBA JIJIsI OCBOCHUS CIIEIUATbHBIX JUCIMUIUIMH — XUMUU U TEXHOJIOTUM BUHA,
JKUPOB U I(UPHBIX Maces, MOJIOKa U MOJIOUHBIX MPOAYKTOB IS pPelIeHus MpodeccrnoHalbHbIX
3a1a4 B Oynyiieit mpodeccuoHanbHON AeSITEIBHOCTH.

3apaum — U3y4UTh TEOPETUUECKUE OCHOBBI CTPOEHHUS aTOMa U XUMUYECKOU CBSI3H;

M3YYUTh TEOPETUUECKHE OCHOBBI SHEPTETUKHU M KUHETUKU XUMUYECKUX PEaKIIU; TEOpUHU
pPacTBOPOB, MIPUYMH PACTBOPEHUS BEUIECTB, OBEICHHS HOHOB B PAaCTBOPAxX, TEOPUU CHIIBHBIX U
CJ1a0BIX AJIEKTPOJIUTOB;

W3YYUTh NEPUOJIUYHOCTh U3MEHEHUS CBOWCTB aTOMA, HAYYUTh MPEACKA3bIBATh OCHOBHBIE
CBOMCTBa aroMa dJIEMEHTa B 3aBUCHMOCTH OT PACIOJIOKEHHUS €r0 B MEPHOIUYECKON CHUCTEME
.. Menneneea; nzyuuts Teoputo OBP, BaxkHel1Ine OKUCTUTENN U BOCCTAHOBUTEIN, HAYUYUTD
MpeCcKa3pIBaTh HampasieHue nmporekanus OBP; u3yunTs KOOpIMHAIIMOHHYIO TEOPHIO CTPOCHUS
KOMIUIEKCHBIX COEIMHEHUH; M3y4UTh Ba)KHEHIIMe OUOTEHHBIE AIIEMEHTHI, MX TOJOXKEHHE B
I[ICXD A.1. MenaeneeBa, XUMUYECKOE MOBEJAECHUE U OCHOBHBIE HEOPTraHUYECKUE COCTUHEHUS,
c(hOopMHPOBATh HABBIKM U YMEHUS B TIOJITOTOBKE U MPOBEACHUH XUMUYECKOTO IKCIIEPUMEHTA.

IlepeyeHnb y4eOHBIX 3J1eMEHTOB pa3jeJia:
IlepeyeHb y4eOHBIX 2JIEMEHTOB pa3jesa:

1. 1. OcHoBHbIe MOHATHS W 3aKOHBI XUMHH

Onpenenenue npeaqMeTa XUMHM, COIEpKAHKUE, LIEMHU U 33/1a4ui Kypca. XUMUYECKOE €IUHCTBO
mupa OCHOBHBIE 3aKOHBI W IOHATHS XWMHHU: aTOM, MOJIEKYJd, OTHOCHUTEIbHAs aroMHas H
OTHOCHUTENIbHAS MOJIEKYJISIPHAsE MacChl, MOJIb, IOCTOSIHHAs! ABOIaJjpo, MOJIIPHAs Macca, XUMUYECKHUI
SKBHUBAJIEHT, (DAKTOpP 3KBUBAIEHTHOCTH, MOJISIPHAsI Macca 3KBUBAJIEHTA, 3aKOHbI COXPAHEHMsI MAacChl,
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MIOCTOSTHCTBA COCTaBa, 3aKOH ABOTraJipo, 3aKOH SKBUBAJICHTHBIX OTHOIIEHU. Kilacchl HeopraHudeckux
COETMHEHHUN: OKCHIbI, KUCIIOThI, OCHOBAHUS, COJM. ATOMHO-MOJIEKYIApHOe yueHHe. CoBpeMEeHHOe
IPE/CTABIICHUE O CTPOEHUMM aToMa C TOYKM 3pEHUS] KBAHTOBOM TEOPHUHM, KBAaHTOBBIE 4YHCIIA,
SHEPreTUYECKUE YPOBHU U MOAYPOBHH aToMa, aTOMHbIE OpOUTAIN, IPUHIMIIBI 3aII0JTHEHNSI aTOMHBIX
opOuTaseli, criocoObl 3amMch 3JIEKTPOHHBIX (OpMyN aToMOB. [IpUHIMIT MHHUMATBHOW SHEPrUU.
[TpaBuna KieukoBckoro. [Ipunimn Ilaymm. IlpaBuno Xynaa. IleppoguuHocTs M3MEHEHUsI CBOWCTB
aTOMOB: paJinyca, SHEPTMH NOHU3ALIMH, CPOZICTBA K AIEKTPOHY, MIIEKTPOOTPULIATEIIEHOCTH.

1.2. Mepuoanyeckmii 3aKkoH U mepuoguyeckas cucrema. CTpoenne aroma. XuMHYECKAast
CBSI3b M CTPOEHHE BEIlleCTBA.

XuMus S-3JIEMEHTOB: BOZOpPOA (CBOeoOpasue CTPOEHHs aToMa BOJOPOJA, YHHKAIbHOCTD
GU3MYecKNX M XUMHUYECKUX CBOWMCTB BOAOpOZA, OWHAPHBIE COCAMHEHHUS BOJOpPOJA, TMIpararys
IPOTOHA, TUIPUA-UOH, BOAOPOIHAS CBSA3b, FEOMETPHS U CBOMCTBA MOJIEKYJIBI BOJIbI, CTPYKTYpA JIb/1a U
KUIKON BOJIbI). DneMeHThl [A-noarpynmsl (0Omye CBOMCTBA HATpUs, KU U JIPYTHX SJIEMEHTOB
HNOATPYNIbI, BOCCTAHOBUTEIILHBIE  CBOMCTBA  INEJIOYHBIX  METAUIOB, TUJPOKCUABL,  COJH,
TUIPATUPOBAHHbIE KATHOHBI M KOMIUIEKCHBIE COEIMHEHMS IIEJOYHBIX METAUIOB, MOHHBIA OOMEH,
POJIM HATPHS M KaJIWS B )KMBOM KJIETKE, TIepeiadye HEPBHOTO MMITYIIbCA Y )KUBOTHBIX M YEJIOBEKA).

Onementsl [IA-moarpymmel. OOmme CcBOiCTBA MarHusi, Kajdblds W JPYrHX DIIEMEHTOB
HOJATPYIIIBI, OTJIWYMSI CBOMCTB OSpWILIMS OT JPYTUX 3JIEMEHTOB MOATPYIIIBI; BOCCTAHOBHTEIBHBIC
CBOIICTBA MarHus U IIEJIOYHO-3eMEJIbHBIX METAIIOB; TUIPOKCH/IBI, COJIU, THAPATUPOBAHHbBIE KATHOHbI
M KOMIUIGKCHBIC COCIWHEHHS; YKECTKOCTh BOJBL, POJIM MarHus W KajblUs B JXMBOW KIIETKE, B
PACTUTENBHBIX U dKUBOTHBIX OpPraHU3MaX, B IUTAHUH YEJIOBEKA U KOPMIICHUU KUBOTHBIX.

Xumus p-aneMeHToB: 3aeMeHTbl [IIA-noarpynmner. OOmme cBoiicTBa Oopa, altOMUHUS U
JPYTHX 3J€MEHTOB MOJATPYIIIbI; KUCIOPOICOAepKAIe COSTUHEHUS 00pa, aIOMUHHUS; pOJiu Oopa 1
ATIOMHUHUS B OMOJIOTHYECKUX CUCTEMaX.

Onementsl [VA-noarpynmet  OOmiye cBOMCTBa yriiepoaa, KPEMHHUSI U JAPYTHX SJIEMEHTOB
HOJATPYIIIbL; XUMUYECKHE CBOMCTBA OKCHJOB YIJIEPOAA, YIOJbHOW KHUCIOTHI M KapOOHATOB; OKCHUJL
KPEMHHUSI, CHJIMKAThl U aJIFOMOCHJIMKATBI; COEAMHEHUs] CBHHLA B CTENEHAX OKUCIeHHs +2 u +4;
TOKCHYHOCTB COCIMHEHMIA CBUHIIA.

Onementsl VA-noarpynnsl. OOmme cBoiicTBa. XUMHYECKHE CBOMCTBA MOJIEKYJISIPHOTO
a30Ta; aMMHaK, THIPA3WH, THIPOKCWIAMHH, MOYEBHHA; OKCHIBI a30Ta; a30THUCTasi W a30THAas
KUCJIOTBI M HUX COJM, TOKCHYHOCTb HUTPUTOB M HUTPATOB; OCOOEHHOCTH a30Ta KaKk OMOTEHHOro
SJIEeMEHTA; 3HAUYEHHWE a30Ta B THMTAaHWM >XKUBOTHBIX M YEJIOBEKa; aUIOTPOITHBIE MOIAM(UKAIIUH
docdopa; bochuHbI; OKCHIIBI, KUCIOPOICOAePKAIINe KHCIOTH pocdopa u uX colu, 0COOEHHOCTH
¢docopa kak OHMOreHHOro 3jeMeHTa; 3HaueHue (ocdopa B MUTAHUM YEIOBEKA U KUBOTHBIX;
KopMoBbIe ocdatsl; pochop B anenosunTpudocpare.

Onementsl VIA-nmoarpynmsl. OOmme cBoiictBa. Pomb MoNeKymnspHOro KHCIOpoaa Kak
Ba)KHEHINIEro OKUCIUTEIS B IPUPOJIE; 030H; OKCHUJIbI, KUCIOPOACOAEp KAIME KUCIOThI, OCHOBAHUS,
COM KHUCIIOPOJCOAEPKAIIMX KHUCIOT KaK BaKHEHIIME KJIACCHI XUMHMYECKUX COETUHEHHIT;
XMMHUYECKUE CBOIMCTBA MEPOKCHIA BOAOPOAA; XMMUYECKHE CBOMCTBA AJIEMEHTHOMN Cephl; OMHApHbIE
COE/IMHEHHUS Cepbl C BOJOPOIOM U KHCIIOPOJOM; CEpHHCTasi KUCIIOTa, CYIb(UTHI; CEpHAasi KUCIIOTA,
cynb(athl; IPUMEHEHHE COSJMHEHNH Cepbl B CEJIbCKOM X035CTBE; OMHAPHBIE COSTMHEHHUS CeleHa C
BOJIOPOZIOM U KHCJIOPOJIOM; CEJIEHUCTasi KUCIIOTa, CEJIEHUTBI; CEJIEHOBAasl KHCIIOTA, CEJIEHAThl; CEJIeH
KaK MUKPO3JIEMEHT B MIMTAHUU YEJIOBEKA U KUBOTHBIX.

Onementsl VIIA-moarpymmel.  OOmme cBoiictBa. PTOpoBOIOPOA, (HTOPOBOIOPOIHAS
Kucnorta, gropunel. Ponb ¢ropa B KHU3HEAEATENHHOCTH YEJIOBEKa M JKUBOTHBIX; XJIOPOBOJIOPOJ,
XJIOPOBOJIOPOIHAS.  KUCJIOTA, XJIOPUABL, POJb XJOPOBOJOPOAHOM KHCIOTHI U XJIOPHIOB B
KU3HEAEATEIbHOCTH YeJIOBeKa U )KUBOTHBIX; OKCHBI XJIOpa, KUCIOPOCOIEpIKAIe KUCIOThI XJIopa
U X COJIM; IPUMEHEHNE OpOMUJIOB M IPYTUX COETMHEHUH OpoMa B BETEpUHAPHH; SIIEMEHTHBIN MO/,
MOJIOBOJIOPO/I, MOJOBOJIOPOJIHASL KUCIIOTA, MOAWIbBL;. KHCIOPOJACOAEpKaIle KUCIOThI Mo/a U UX
COJIM; IPUMEHEHUE U0/1a, HOANIOB U PYIUX COSTUHEHHUN HOIa.

Xumusi OMOTeHHBIX d-3JIEMEHTOB: OOIIME CBOMCTBA U OCOOCHHOCTH TEPEXOIHBIX METAIIOB;
COCIMHEHHs LIMHKA, KaIMUs M PTYTH; POJIb COCAMHEHHH XpOoMa, MONMMOJICHA, MapraHiia, >Kelnesa,



HUKENS, MEAW U LIMHKA B KU3HENESTEIbHOCTH YEJIOBEKa U YKUBOTHBIX; TOKCHUYHOCTh COEIMHEHMI
KaJMUs U PTYTH.

1.3. Tunbl XUMHYECKHX PeaKIHii U 3aKOHOMEPHOCTH HX MPOTEKAHUS

Cpennsist 1 UCTUHHAsA CKOPOCTh XMMHYECKOW peakiyu. DakTopbl, BIMSAIOIIME HA CKOPOCTh
peakimu. OJIEMEHTAapHasl CTajusl XUMHMYECKOM peakiuu. 3aKkoH JCHCTBYIOLMX Macc s
AJIEMEHTApHOW CTaJ K XUMHUYecKor peakimi. KoHncranta ckopoctu peakiun. [Ipasmio Bant-I'odda;
ypaBHeHHE AppeHuyca. DHeprusl aktuBauuu. Karanus, Buapl KaTann3a, MEXaHU3M KaTalIUTUYECKOro
JedcTBUsL. XUMUYECKOe paBHOBecHE. [/[MHaMUUYECKMI XapakTep XMMHUYECKOIO pPaBHOBECHS. 3aKOH
JEUCTBYIOIMX Macc Uil XUMUYecKoro pasHoBecus. I[lpunnmn Jle-Illarense. PaBHOBecue B
reTeporeHHbIx cucremax. [Iponssenenue pactBopumoct. PaBHoBecre B OMONIOrMYECKUX CUCTEMAX.

[pupona xumuueckoit cBszu. Teopun 0Opa3oBaHMsI KOBAJIEHTHOM CBSI3M: METOJ] BAICHTHBIX
ceieit (MBC), Tteopus ruOpuam3aliid W aTOMHBIX opOuTaieid. KpaTHOCTP W MOJISPHOCTH
KOBaJICHTHOM CBsi3u. (CBOMCTBA KOBAJCHTHOM CBS3W: JUIMHA M DHEPrUsl, HACHIIIAEMOCTb U
HalpaBlIeHHOCTh. MloHHas CBs3b, MpHUpO/a 00pa3oBaHus U CBOMCTBA. MeTayuimueckas CBsi3b, IPUPOIA
00pa30BaHus U CBOMCTBA. MEXMOJICKYIIIPHOE B3aUMO/ICHCTBIE, BOJJOPOTHAS CBS3b.

[lepronuueckuii 3akoH U ero coBpeMeHHas QopmymupoBka. [lpupoma mnepuogMUHOCTH
CBOICTB ayieMeHTOB. CTpyKTypa NEpPHOJMYECKOM CHUCTEMBl JIEMEHTOB. lI3MeHeHue cTpoeHus U
CBOIICTB 2JIEMEHTOB B TEpUOJe, B rpymme (paaudyca aToma, SHEPruil MOHU3ALUHM U CPOJICTBA K
ANIEKTPOHY, IEKTPOOTPULIATEILHOCTH ). [ IOHSTHS BaJIGHTHOCTH U CTETIEHN OKHCIIEHHUSL.

1.4. PacTBOpBI. DJIEKTPOTHTHUECKAS THCCOMAIUS

[puunabl 00pa3zoBaHust pacTBOPOB. DU3NYECKHE U XUMHUYECKUE CHIIBI, 00YCIIOBIMBAIOIINEC
o0pazoBaHue pacTBOPOoB. PHU3NKO-XUMHUYECKask Teopusi 00pazoBaHus pactBopoB J[.J. Menneneena.
CriocoObl  BbIpa)k€HMsI COCTaBa pPAacTBOPOB: MaccoBasi JOJI BEIIECTBA B PACTBOPE, MOJIApHAs
KOHIICHTpALKs, MOJISIpHAasi KOHUEHTpalMs SKBUBAJICHTA, TUTP. Teopusi 3IEKTPOIMTHYECKOM
accormarimd  Appenuyca. CBOWCTBa pacTBOPOB  ANMEKTPOJIUTOB. CHIIBHBIC — 3JIEKTPOJIUTHI.
AKTHMBHOCTb, MOHHAsI cuiia pacTBopa. Cialble 3/IeKTPOIUTHI, CTENEeHb M KOHCTaHTa JAMCCOLMAIINY.
3akoH pa30asnenust OctBanbaa. uccounanys Boasl. MlonHoe npousBenenue Bobl. Bomopoauslii n
TMIPOKCUIIBHBINA TIOKa3aTesu. Posb KOHLIEHTpalluu HOHOB BOJIOPO/Ia B OMOJIOTMUECKUX OpraHU3Max.
I'maponus coneit. CreneHb M KOHCTaHTa MMAPOIN3a, MX B3aUMOCBS3b, BIMSHUE HA HUX PAa3IMYHbBIX
¢akropoB. Bydepnbie cucrembl, ux coctaB. Mexanusm OydepHoro neiictBus. BomopoaHsiii
nokazaresb 1 OydepHas EMKOCTh Oy(hepHbIX pacTBOpOB. Posib Oy(epHbIX ccTeM B OHOJIOTHUYECKUX
NPOLIECCaX.

Onexkrponnas teopus OBP. Baxueiiie okuciuTens M BoccTaHOBUTENH. OKHCIUTEIBLHO-
BOCCTAHOBHUTENIbHOE paBHOBecue. CTaHAAPTHBIM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBINA IOTEHIMAIL.
Vpasuenne Hepucra. DJIC u nHanpanenue nporekanuss OBP. IanpBanmdeckuit smemeHt. Psij
HaIlpsHKEHUH MeETayuloB. BimsiHME cpenpl M BHEIIHUX ycinoBui Ha HampasieHne OBP u xapaxrep
npoykToB. Jnhdy3noHHBII 1 MEMOpaHHBI IOTEHITHMAIBI, UX Orosiornyeckoe 3HadeHnue. Poins OBP B
OpraHusMe.

KoopmuHanmoHHast Teopuss CTpOeHHMsT KOMIUIEKCHBIX coequHeHuii Beprepa. Crpoenue
KOOPJIMHALIMOHHOM c(hepbl: KOMILIEKCO00pa30oBaTesb, KOOPANHALIMOHHOE YMCII0, JIUTaH/Ibl, IOHOPHbIE
aTOMbl JIMTAHJIOB, JEHTAaTHOCThb. ['eoMeTpus KOOpIMHAIMOHHOM cdepbl, BHEMIHEC(EpHbIE HOHBI.
YCToHYMBOCTh KOMIUIEKCHBIX COEAMHEHUM B pacTBOpax. KOHCTaHTBI yCTOMYMBOCTH, KOHCTAHTBI
HECTOMKOCTH. (DakTOpbl, BIMAIOMIME HA YCTOMYMBOCTH KOMIUIEKCHBIX COEJUHEHWM B pacTBOpax.
Xenarbl, BHyTPUKOMIUIEKCHBIE COSIMHEHMS, 3apsi]T KOMILIEKCO00pa30oBaTesl.

Paznen 2 . AnajauTH4yecKasi XuMHs
Ieap — .npuodpeTeHne TEOPETUIECKUX 3HAHUN U IPAKTUYECKUNA YMEHMM, TO3BOJISIIOIINX
MOATOTOBUTH U IPOBECTH KAYECTBECHHBIN U KOJIMYECTBEHHBIN aHAIIU3.



3agaum — U3YyYUTb TEOPETHMUECKUE OCHOBBI AHAJIUTUYECKOW XHMHHM, OCHOBHBIE
IPUHIUNBI KaueCTBEHHOI0 aHaiu3a, C(OpMHUpPOBaTb HAaBBIKM U YMEHHsS B IOATOTOBKE MU
IIPOBEICHUM KAaYECTBEHHOI'O aHAJIW3d; HW3Y4YUTh OCHOBHBIC IIPUHLUIILI TPaBUMETPUYECKOIO
aHanu3a, cOpMHPOBATh HABBIKM U YMEHHUS B IOJATOTOBKE M MPOBEIEHUM IPABUMETPUYECKOIO
aHaJIN3a;

U3Y4YUTb OCHOBHBIC IPUHUUIIBI TUTPUMETPUYECKOIO AaHaJIM3a, KHUCIOTHO-OCHOBHOIO
TUTPOBaHUSA, CPOPMHPOBATH HABBIKKU W YMEHHS B TOATOTOBKE U  IPOBEICHHUH
TUTPUMETPUYECKOIO aHaau3a M, B YaCTHOCTH, KHCIOTHO-OCHOBHOI'O THUTPOBaHHUSA; U3Y4YUTh
OCHOBHBIE IPUHIMIBI KOMIIIEKCOHOMETPUYECKOTO TUTPOBAHUS; U3YUYUTh OCHOBHBIC IIPUHIIUIIBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMS, METO/1a IIEPMAHTAHATOMETPUU.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jesia

2. 1. TeopeTnyeckue 0CHOBbI AHAJTUTHYECKON XUMUM
[Ipenqmer anammutrdeckoit xumun. Kraccudukaiwmss MeToZoB aHamm3a. XUMUYECKUe, (QH3UYECKUe U
bU3UKO-XUMHYECKHE METO/IbI aHanmm3a. KauecTBeHHBI M KOMMYECTBEHHbIM aHanmu3. Beibop merona
aHaIM3a. 3HAYEHUE AHAIMTUYECKOM XMMHUM ISl CEIbCKOXO3SMCTBEHHOIO  IPOMU3BOJICTBA,
3KOJIOTMYECKOT0 KOHTPOJISL.

2.2. XuMH4YecKoe paBHOBECHE B TOMOTe€HHBIX, FeTePOreHHbIX CHCTEMaxX

XUMHUYECKOE PABHOBECME B TOMOICHHBIX CHUCTEMaX. OJEKTPOJIUTHYECKAs JWUCCOLMALMSL.
ONeKTpoaUThI caadble U cuiibHble. BogopoHblii nokasarens. Bemunna pH kak ycrnoBue npoBeaeHus
AHAIMTHYECKUX PeaKIuii. Berancienye konuenTpammii nosos H' u OH', u pH B pacTBOpax KHCIIOT,
OocHOBaHMH. bBydepHbie pacTBOpbI, MX TNpPUMEHEHHE B aHAJIMTHYECKOW mpakthke. Pacuer pH
OydepHbix pacTBOpoB. ['maponu3 comneit, ero poinb B aHanmuze. DakTophl, BIUSIONME HAa TITyOUHY
IIPOTEKAHWSI THAPOIUTUYECKUX PEAKLHH.

XUMHUYECKOE paBHOBECME B TE€TEPOreHHBIX cucreMax. [IpomsBeneHne pacTBOPUMOCTH,
MPOW3BE/ICHNE aKTHBHOCTEH W PacTBOPUMOCTH djekTponuTa. [lomHOTa ocaxaeHuss U (akTopsl,
BIIUSIIOIIME Ha TMOJHOTY OCaKIEHMS: BIMSHUE OJHOMMEHHBIX MOHOB, pH, KomiiekcooOpa3zoBaHue,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, TEMIIEPATYpA.

2.3. KauecTBeHHbII aHAIN3

KauectBennblii aHamm3. OCHOBHBbIE NPUHIMIIBI Ka4eCTBEHHOro aHaium3a. llpumeHeHue B
CEeJIbCKOM XO3MMCTBE M HKOJIOTMYECKOM MOHUTOPUHIE. AHAIUTUYECKUE pPEaKIMu, TpeOOBaHUS,
NpenbsIBIsIEMblE K HUM, MX UYyBCTBUTEIBHOCTh M CEJIEKTUBHOCTH. J[POOHBIM M CHCTEeMaTU4eCKHid
aHam3. AHayMTHYECKas Kiaccudukarys noHoB. Kartuonst 1-, 2-, 3-, 4-, 5-it rpynm. Auwossr 1-, 2-, 3-
i rpymnmn. ['pynmoBbele peareHTbl. Makpo-, HNOIYMHKpPO-, MHUKPO-, YJIBTPaMHUKpOAHAIN3. TeXHuKa
NOJIyMUKpOaHan3a (OCHOBHbIE omnepaiuu). KamenbHble M MUKPOKPUCTAUIMYECKHE PEaKIMH.
OOHapyxeHre KaTHOHOB. KauecTBeHHBbIE peaKlMi Ha KaTHOHBI HATPHS, KaJKs, aMMOHUS, KaJIbIIUS.
OOHapyxeHre aHWOHOB. KadecTBEHHBIE PEaKIMM HAa AHUOHBI SO42‘, PO43‘, CI, NOs3. Anamus
HEM3BECTHOI'O BENIECTBA (KOHTPOJIbHO-aHAIUTUYECKAs 3a/1a4a).

2.4 T'paBUMeTPUYECKHIA aHATIN3

I'paBuMeTpuyeckuii aHamM3 KAk METOA  KOJMYECTBEHHOro aHamusza. lIlpumeHeHue
KOJIMYECTBEHHOTO0 aHaJIM3a B arpolpOMBIIUIEHHOM MPOU3BOJICTBE M SKOJOTMYECKOM KOHTpOJIE.
OO6nacTy MpUMEHEHUsI TPAaBIMETPUUYECKOTO aHAll3a, ero MpeuMyllecTBa U HepoctaTku. Omneparumy,
MpUMEHsSIEMbIe B TpaBUMeTpudeckoM aHanmmze. OtOop cpemnedt mpoObl. TpeOoBaHMS K BETUYMHE
HaBeck. Ocaxnenue. BeiOop ocamutens. YCIOBUSI OCaXKICHUS KPUCTALIMYECKHX M aMOP(HBIX
BemtectB. Coocaxxiaenne. BeiOOp MpOMBIBHOM JKUAKOCTH. BBICyIMBaHWE W B3BEIIMBAaHHUE OCA/IKOB.
TpeOoBaHUs K TPaBUMETPUIECKOI (popMe. AHATTMTHYECKUE BeChl. TeXHHKa B3BeIMBaHus. Pacuersl B
rpaBUMETpUYECKOM aHamze. Paktop nepecyera. OnpeaeneHne BIAKHOCTH CETbCKOXO035IMCTBEHHOM
MPOIYKIIUY TPABUMETPUUYECKUM METOJIOM.

2.5. Turpumerpudeckuii anamu3. CywrHocms mumpumempuyeckozo auaiusza. O6macTh
NpUMEHEHUs. MeToabl TUTPUMETPUUYECKOTO aHajau3a. Touka SKBUBaJIEHTHOCTU. CTaHAApTHBIE U
CTaHJAapTU3UPOBAHHBIE BellecTBa. M3mepurtenbHas mnocyna. IlpuroroBneHue cTaHIapTHBIX



pactBopoB. TutpoBanme. Cxopsmuecs pe3ynbTarbl. CrnocoObl BBIPAKEHUS KOHIEHTPALIMH
PAacTBOPOB B TATPUMETPUUECKOM aHaNn3e. Boluncienys B THTpUMETPUYECKOM aHAJIM3E.

Kucnomno-ocnosnoe mumpoganue. CymHOCTb MeToJa. Buiabl KHCIOTHO-OCHOBHOI'O
tutpoBaHusa. Kpusas TturpoBanus. Teopust uMHAMKAaTOpoB. MHTepBasn mepexona M IOKa3aTelb
TUTPOBaHUA MHJAUKaTOpa. BbiOOp wuHaukaropa. IlpuroroBneHue cTaHAApPTHOTO pacTBOpa
KapOoHaTa HaTpus. YCTaHOBJIEHHE TOYHOW KOHUEHTpalUM (CTaHIapTU3aLus) paboyero pacTBopa
COJITHOW KHCIIOTHI MO KapOoHary Harpus. OmpeneneHue coiepikaHHs THAPOKCHIA HATpus B
pacTBOpe (KOHTPOJIbHO-aHATIMTHYECKAs 3a1aua). OnpeneneHne BpeMEHHOM JKECTKOCTH BOJIBI.

Komnnexconomempuueckoe MUMpOo8aHue. Cy1HocTb METO/a. Peaxiun
KOMILIEKCOOOpa30BaHust U TpeOoBaHUsA K HUM. OnpesernseMble BEIECTBA B KOMIIEKCOHOMETPHUHU.
Hcnonp30BaHnEe aMUHONIOIMKAPOOHOBBIX KUCIIOT B TATPUMETPUUECKOM aHAIN3€. MeTauIOXpOMHBIE
WHJMKATOPbI U TPeOOBAHUS K HUM. DTWICHIMAMUHTETPAYKCYCHAsl KUCIIOTa U €€ JJMHATpUeBas Cojlb
(xommekcol — III, D/ITA) kak xenaromerpuueckue peareHTsl. OIpeneneHrne colepKaHrs HOHOB
KaJIbIMS B PACTBOPE XJIOPHJA Kb (KOHTPOJIbHO-aHAIMTHYECKas 33/1a4a). Onpesenenue oO1eit
JKECTKOCTH BOJIBI.

Okucnumenvro-eoccmanogumenvhoe mumposanue. CyIHOCTb. MeToabl OKUCIUTEIBHO-
BOCCTQHOBHUTEJILHOTO THUTpoBaHus. MHmukatopel, npumensemble B OB-tutpoBanuu. Pacuersl B
OKHUCJIUTEIbHO-BOCCTAHOBUTENILBHOM TUTpOBaHUM. Ilepmanranatomerpus. XapakTepuCTHKa METOA.
OmnpenensieMple  BellecTBa B IepMaHraHaromerpuu.  IlpeumyiiectBa UM HEIOCTaTKH
HepMaHraHatoMerpud.  lIpuroroBneHue  CTaHIAPTHOTO  pacTBOpPAa  ILIABENICBOM  KHCIIOTHI.
Cranaaprusanys pacTBOpa EpMaHraHaTa Kajius 10 [1aBeneBoi kucnore. OnpeneneHrue couepKaHus
xenesa (II) B pactBope conm Mopa (KOHTpOJIbHO-aHAIMTHYECKAs 3a/1a4a).

5. OneHo4yHble MaTepUaJIbI 0 AUCHMILINHE
OueHoYHbIE MaTepHaibl MO JUCLHUILIMHE IPEACTaBICHBl B BuAe (POHIA OLECHOYHBIX
CPEICTB.
[Ipunoxxenue k pabouel mporpamme.

6. MaTepuajabHO-TeXHHYECKOE U Y4eOHO-MeTouYecKoe odecnedeHue JUCIUTITUHBI
6.1 Ilepeuens yueono-memoouuecko2o obecneyenus no OUCYUNIUHE

No ABTOp, Ha3BaHME, MECTO U3AAHUSA, U3AATEIHCTBO, IO/l U3AHHS, KOJIMYECTBO CTPAHHUII, PEIKUM
/1 JIOCTYTIa

XuMus (HeopraHumdeckass U aHanuTH4yecKas). MeToaudyeckue yKa3aHus W 3aJaHus JUIs
nabopaTtopHbix 3ausTuii/byxaposa A.P.- M., Uza. PTA3Y, 2019.- 30c

XvuMus (HeopraHuyeckas U aHaJWTUYecKas). Meroauyeckue pEKOMEHJAIUU IO
2 |M3Y4eHHUIO JUCLUIUIMHBI U 3aJaHus Uil KOHTPOJbHBIX pabor/Byxaposa A.P.— M., U3n.
PI'A3Y, 2019.- 32 c.

6.2 Ilepeuens yuednvlx uz0anuil, HeOOX00UMBIX 0714 OC60EHUA OUCUUNTIUHBL *

Ne ABTOp, Ha3BaHUE, MECTO U3AAHUS, TOJ1 U3IaHUS,

Ccrika Ha yueOHOe nznanue B ObC
n/n KOJIMYECTBO CTPAHUI]

OcHoBHAaA:
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OcHOBBI OMOJIOTHYECKON XUMUH : yueOHOE
nocobue / D. B. 'opuakos, b. M. baramaes,
H. B. ®epnora, B. A. Opoben. — 2-¢ u3 .,
crep. — Cankr-IletepOypr : Jlanp, 2019. —
208 c. — ISBN 978-5-8114-3806-8. —
Texcrt : anexTpoHHbIH // JIaHb : 2IEKTPOHHO-
OMOIMOTEYHAs CUCTEMA.

https://e.lanbook.com/book/112688

Kpartkuit kypc TeopeTndeckou
HEOPTraHMYECKOW XMMHUH : YIeOHOE 1mocooue
st By30B / E. T'. 'onvapos, B. 0.
Konnpamun, A. M. Xosus, O. I1.
AdunoreHoB. — 2-e u3., crep. — CaHKT-
[TerepOypr : Jlanp, 2022. — 464 ¢. — ISBN
978-5-8114-9017-2. — Tekcr :
AJIEKTPOHHBIH // JIaHb : AIIeKTPOHHO-
OubIMOTEeYHAs CHCTEMA.

https://e.lanbook.com/book/183644

JlomosHUTEIbHAS

Eropos, B. B. Teoperuueckue OCHOBBI
OMOJIOTUU C BBEJCHHEM B TEPMOIMHAMUKY
KUBBIX cucTeM : ydyeOHoe mocobue / B. B.
EropoB. — 2-e u3n., ucnp. u gon. — CaHKT-
[TerepOypr : Jlanb, 2022. — 204 c. — ISBN
978-5-8114-3016-1. — Tekcr : 3IeKTPOHHBIN
// Jlamb  :  BJEKTPOHHO-OMOJIMOTEYHAS
crcTeMa.

https://e.lanbook.com/book/212816

OcraeBa, I. 0. Xwumua. Teopus,
CIpaBOYHBIE  MaTepuaibl, JabopaTOpPHBIE
palboThbl, KOHTPOJIbHBIE 33aJaHUs U NPUMEPHI
pereHus 3ana4: yde0. mocobue njisi By30B /
I'HO. OcraeBa, A.A. Ilamacenko, E.B.
[TonsikoBa; mox oOmel pem.npod. .M.
[TanucoBa.—3-€¢ u31., JOMOJIH. U mepepad. —
Mocksa : MAJIA, 2013. — 260c. — Tekcr:
JIEKTPOHHBIN // DIEeKTpOHHO-OMOIMOTEeUHAs
cucrema "AgriLib": caiit. — banamuxa, 2012.

http://lib.madi.ru/fel/fel1/fel14E166.pdf

6.3 Ilepeuens r1eKmponnbIX 00OPA306AMENLHBIX PECYPCOB

Ne DJIEKTPOHHBII 00pa3oBaTeIbHBII pecypc Hoctryn B DOP (cers UHTEPHET, TOKATBbHAS
n/n ceTh, ABTOPU30BAHHDII/CBOOOAHBIH 10CTYI
1 Poccuiickas HanpoHanbHas 6ubimoTexa http://nlr.ru/lawcenter_rnb
[QnexTpoHHBIN pecypc]
2 Poc Kozeke. Konekcn 1 3akoHbl PO http://www.roskodeks.ru/
[DnexTponHBIf pecypc]
3 Bcepoccuiickas rpak1aHCKas CeTh http://www.vestnikcivitas.ru/

1. o(UIIMaANTLHBIN caiT
KpYIIHEHIIIETo POCCHICKOTO
HHGOPMAIIMOHHOI0 IIOpTAJIa B 00JIACTH HAVKH,
TEXHOJIOTWH, MEAUIIMHELI M 00pa30BaHU.

2. - DenepaibHbII opTaj

https://www.elibrary.ru/
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http://lib.madi.ru/fel/fel1/fel14E166.pdf
https://www.elibrary.ru/

«Poccuiickoe o6pazoBaHuey. http://www.edu.ru/

3. - WudopmanmonHas cucrema
«EIMHOe OKHO J10cTyna K 06pa3’0oBaTeIbHBIM http://window.edu.ru/
pecypcamy».

4. - HayyHas JJEKTPOHHAs OMOIMOTEKA https://cyberleninka.ru/
oTkpbITOro gocrymna (Open Access).

5. MexayHapoaHas
nH(pOpMalMOHHAS cucrema o
CeNIbCKOXO3AHCTBEHHBIM HayKaM u https://agris.fao.org/agris-search/index.do
TEXHOJIOTHSIM.

6. oduIIaTbLHBIN caiT
MunucrepcTBa CEJIbCKOT0 XO03sTUCTBA https://agris.fao.org/agris-search/index.do
Poccuiickoit @eneparuu.

6.4 Coepemennvie npogheccuonanvuvie 6a3pl OAHHBIX, UHPOPMAYUOHHBIE CRPABOUHbLE
cucmemul u TUYEHIUOHHOE NPOZPAMMHOE 00ecnedeHue

CoBpeMeHHbIE TPO(ecCHOHATBHBbIE 0a3bI JaHHBIX

https://rosstat.gov.ru/ - ®enepanbHas ciayx6a rocy1apCTBEHHOW CTaTUCTUKH.

https://cyberleninka.ru/ - Hayunas snexkrponHast 6ubiHoTEKa OTKpBITOro nocryna (Open Access).

http://link.springer.com/ - mHONMHOTEKCTOBash KOJUIEKIHs (0a3a MaHHBIX) SJIEKTPOHHBIX KHHUT
u3gaTenbcTBa Springer Nature.

http://fcior.edu.ru/ - ®enepansHbiil HEHTP HHHOPMAIIMOHHO-00Pa30BaTEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexayHapoaHas WH(OOPMAIHOHHAS CHCTEMa IO
CEJIbCKOXO03SIMCTBEHHBIM HayKaM U TEXHOJIOTUAM.

http://window.edu.ru/ - UadopmannonHas cucrema «EanHoe OKHO JOCTYyNa K 00pa30BaTeIbHbIM
pecypcam»

HNudopmannonnbie cipaBoYHble CHCTEMBI

1.MudpopmanmonHo-crpaBouHas cuctema «['apant». — URL: https://www.garant.ru/

2.MH(popManmoHHO-CIIpaBOYHAS cucTema «KoHcynmbTanT [Trocy. - URL:
http://www.consultant.ru/

JInleH3n0HHOE MPOrpaMMHOe o0ecrevyeHue

Microsoft Office (Access, Excel, PowerPoint, Word u T. 1),

OpenOffice, Jltonuke (OecruiaTHOE MPOrpaMMHOE 00ECIICUSHUE ITUPOKOTO Kilacca),

CHCTeMa TUCTaHIIMOHHOTO 00yueHust Moodle (www.edu.rgazu.ru),

Be6unap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupanonuc), nporpammtHoe
oOecrieueHWe  JJCKTPOHHOIO  pecypca  caifrta, Bkmodas OBC  Agrilib  u  BuacokaHan
PI'A3VY (http://www.youtube.com/rgazu),

aHTHBUpYCHOE mporpamMHoe obecrieuenue Dr. WEB Desktop Security Suite.

6.5 Ilepeyenn yueOHbIX ayIUTOPHIi, 000PY10BAHUS U TEXHUYECKHUX CPEACTB

o0yueHust
IIpennasnauenue HaumeHnoBanue Ilepeuensn
ToMeleHHst Kopmyca, odopynaoBaHusi (B T.4. BHPTyajdbHble aHAJIOTH) M
(ayauTopun) Ne NMOMELICHHS | TEXHHYECKHX CPeCTB 00y4eHus ™
(ayauTopun)
Jns sausmuil | Yaeouo- Y4eOHast ayJuTOpHs ATl IPOBEACHUS TEKIIUOHHbIX 3aHATHH
aIMHUHHUCTPATHBHBIH (moTounas). Crienuanu3upoBaHHas MeOenb, Habop
Aekyuonnoco muna KopIIyC. JIEMOHCTpannoHHoro obopynosanus, npoekrop EPSON EB-
Ka6. 335. 1880, skpan HacTeHHbII MoTOpH3upoBanHblii SINSCREEN
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Jlna 3aHAMULL
CEMUHAPCKO20 MUnNa,
2PYNNOBbIX
KOHCYybmayuii,
NPOMENCYMOUHOU
ammecmayuu  OJisl
3auAMUL
JIEKYUOHHO20 ~MuUna,
CEMUHAPCKO20 muna
(cemunaput,
npakmuyecxkue
3ansamus,
NPAKMuKymul,
Jnabopamophbie
pabomul,
KOJLIOK8UYMbL), 07151
npogeodeHUs.
2PYNNOBbIX
KOHCYybmayuii u
UHOUBUOYATILHOU
pabomwl
obyuasmuxcs c
neoazo2uyeckuMu
pabomuuxamu, 011
npogeodeHuUs
MeKywe20 KOHmpous
U NPOMENCYMOUHOU

Y4ebHO-
aIMUHUCTPATHUBHBIN
KOpIYyC.

Kab. 315.

YueOHast ayTuTOpus IJIs 3aHATUN JICKITHOHHOTO THIIA,
CEMHUHAPCKOTO THTA (CEMUHAPHI, MPAKTUICCKIE 3aHITHS,
MPAKTUKYMBI, TA0OPATOPHBIC PabOThI, KOJUIOKBUYMBI), JIJISI
MPOBENICHUS TPYMIOBBIX KOHCYJIbTALMA W UHIWBUIYaTbHOMN
PpaboTHI 0OYYABIIMXCS C TEJArOTUICCKUMH PaOOTHUKAMH,
JUTSL IPOBENICHUST TEKYILETro KOHTPOJIS U POMEXKYTOUHOM
arrectanuu. Crienuann3npoBaHHas Meberb, Beck
snekrpuueckue (ACOM JW -1) UFO; Xumuueckue
peaKTHUBbI, XUMUYecKas ocyaa;JlabopaTopHble CTEHIIB:
«I1yTu npeBpaleHns aMUHOKHUCIIOT B

opranusMe; «PU3ndeckue CBOUCTBA MpeeabHbIX
YIIeBOA0B»;«OCHOBHBIE KJIACCHI OPTaHUUYECKHUX
coeauHeHu»; 1 IpaBuna «MapKOBHUKOBaY,
«3aiineBa»;«3amenienne B 0en30apHO0M Konbiie", Becsr BJIKT
M - 500;Kanopumerp KK -2 — YXII 4,2;MoHomerp U —
130;PH- MeTpsl, BRITSDKHBIE MIKA(DBI

ammecmayuu.

Ina YyradbHbIH 31 Y4eOH0-a IMUHUCTPATUBHBIN KOPITYC.

CAMOCTIOSMENbHOI Ka6uner Ne105 [TomemieHne 11 caMOCTOSTENIbHOM padoThl. YuTambpHbIN 3ai:

paboms: Vye6Ho- HepcoHaNbHble KoMmmbloTepbl 11 mT. BeIXOD B HHTEpHET,
aIMUHUCTPATUBHBIN JOCTYIl B 3JICKTPOHHYIO HH()OPMAIHOHHO-00pa30BaTEIbHYIO
xopmyc Ne 320 Cpely YHUBEpCUTETa

Y4eO6H0-1abopaTOPHEII KOpITyC.

[omenienne s camocTosTenbHON pabotel. Kab. 320.
CrenmanzupoBaHHasi  MeOenb, Ha0Op  JAEMOHCTPAIIOHHOTO
000pyIOBaHusI, TEePCOHATBHBIE KOMITBIOTEpPHI 11 mT. Beixom B
HHTEPHET, JOCTYyl B  DJIEKTPOHHYIO
00pa3oBaTeNbHYIO Cpeay YHUBEpCUTETA
Y4eOHO-aIMIHUCTPATUBHBIN KOPITYC.
Ka6. 105. VYueOnas ayauropusi mns y4eOHBIX 3aHATHI

oOyvaromuxcs ©W3 4dncia wWHBaMHAoB u Jmn ¢ OB3.
CrenmasizupoBanHasi  MeOenb, Ha0Op  JAEMOHCTPAIIOHHOTO
obopynoBaHusl. ABTOMAaTH3MpOBaHHOE paboyee MecTo s
HWHBaJUI0B-KOSICOYHUKOB C KOPPEKLHMOHHOW TEXHHUKOW U
HHAYKIUOHHOU cuctemoil O1Cuc 290; ABToMaTu3upoOBaHHOE
pabouee
110JIB30BATENEN  CO

WHPOPMAIHOHHO-

MCCTO JIA cna60131/1)1;11u1/1x u HE3PpAIUX

CTaHI/IOHapHBIM BI/I}IeOyBGHI/I‘II/ITCHeM
OnCuc 29 ON; ABTOMAaTH3MpOBaHHOE padouee MECTO st
CITa0OBUISNIMX M HE3PSAYMX IOJB30BATEICH C MOPTATHBHBIM
Buacoysennuntenem DinCuc 207 CF; ABTOMarM3upoBaHHOE

pa60‘l€€ MCCTO JJIsL C.]'Ia6OBI/I,H$IIIII/IX u HE3PpSAINX
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noip3oBaresiel ¢ yuraromeid mamuHod JiaCuc 207 CN;
AnmapaTtHbIi KOMIUIEKC ¢ (yHKIMEH BHUICOYBETWUYCHUS U
YTEHUS [UIA CIA0OBUAAIINX ¥ HE3PAYUX II0JIb30BaTeNei
3nCuc 207 OS.
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MuHucrepcTBo cebcKoro xossitiicrsa Pocceuiickoilt @enepauuu
DenepanabHOE rOCyJapCTBEHHOE 0K0I:KeTHOE 00pa30BaTe/IbHOE YUPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«Poccuiickuil rocy1apCTBEHHBIA arpapHbIi 320YHbIN YHUBEPCUTET

DoH/1 O1LIeHOYHBIX CPEICTB /sl IPOBeJAeHUs TEKYIEro KOHTPOJIS U MPOMEKYTOYHOI
arTecTalMu 00y4aroIMXCH MO JMCUMILINHe XUMUA (HeopraHuveckasi U aHAJIUTHYECKAs )

Hanpapnenune noarorosku 19.03.01 bruorexHnonorus
HamnpapnernocTs (mpoduiis) mporpaMMbl: BUOTEXHOIOTHS MTUIIEBBIX TTPOTYKTOB
KBanudukanus - 6akanasp

dopma oOyueHUs: OUHast

bamammxa 2022 r.
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1.0nucanue nokasaresjiel 1 KpUTepueB OLCHMBAHNS TJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHUs 10 y4eOHOM TUCIUIIUHE

Komnerenuuii HNuauxkarop HaumenoBanue
copmupoBaHHOCTH YpoBeHb 0CBOeHUST™* IInanupyemble pe3yabTaTbl 00y4eHHs OLICHOYHOI'0
KOMHeTeHHI/Iﬁ cpeacrea
3Hnarb (3); 3HaeT (QyHmaMcHTANbHBIC Pa3leibl OOIICH XUMHUH, B TECTUPOBAHUE
DopMyTHPOBKH OCHOBHBIX YaCTHOCTHU XMMHYECKHE CHCTEMBI M IPOLECCHI,
OIIK-7-Criocooen 3aKOHOB XMMUH, IIPECIACTIBI UX PCaKIUOHHYIO CHOCOOHOCTh  BEIIECTB, XUMHUYCCKYIO
IPOBOJIUTE MIPUMEHUMOCTH, CTPOSHHUE U UJICHTU(HUKALHIO, XUMHYECKHE TPOIIECCHI
i MIPOUCXOIAIICE B IOYBE U PACTCHUIX.
SKCIIEPUMEHTAIHBIC CBOHCTBaA K?MHJ‘IGKCHHX p TSI p
COEIMHEHU, METOBI Ymeer: Pemate 3aqauu Ha pacyeT KOJIHYESCTB BEIIECTB,
HCCIIENOBAaHUS U
MaTEMAaTHYECKOTO ONUCAHUS BCTYMAIOMIMX B PEAKIUI0 M TONYYAIOMMXCS B XOJHE
HCHI’ITaHH’I 1o CBOMCTB BaKHEHIITNX KJIACCOB IHoporoeswiii peaKIyy, pacCUYUTHIBATh IPOLEHTHOE COJCpKaHHe
3a/JaHHOU METOMIUKE, CoeUHEHU (Y10BJIETBOPUTEJIBHO) | 3JEMEHTa B BEWIECTBE MO (HOPMYyIE, PACCUUTHIBATH
HaOJIOICHUS 1 Ymers (Y): [posectn ananus J103bI yIOOpEeHUI U KOPMOB C HY>KHBIM COOTHOIICHHEM
A3MEpEHU, C MCTIONb30BAHMEM METOI0B JIO3UPYEMBIX JIEMEHTOB.
00pabaThIBaTh U 00BEMHOT0 aHaH3a (METOX Buiajeer: HaBLIKAMHU BBIIOJIHEHUS OCHOBHBIX
WHTEPIPETUPOBATH HeﬁTpa.]'IH?:a].IHH, METOI XUMHUYCCKUX OHepaHHﬁ, HaBbIKaMH CaMOCTOATECIIBHOT'O
OKCIIEPHMCHTAIBHBIC OKHUCITHUTEILHO — OCBOCHMS 3HAHHUSIMHU, HCIIOJIB3YsI COBPEMEHHBIE
HaHHBIe, HpHMeHﬂH BOCCTAaHOBUTEJIBHOTO 06pa3033TeJ}BHI)6Ie TEXHOJIOTUH, IIPUEMAMU pa60TLI B
XIUMHYIECKOH TabopaTopuu
MaTeMaTHYeCKHe, TUTPOBAHMUS), YMETh IIPOBECTH T P(b P —
BEpPI0 3HAET: JTAMCHTABHBIC pa3fensl o0mel | tect
busuueckne, GU3HKO- IIPOCTHIE KaYeCTBEHHBIE Y YH p
peaxkuuu, MCoJIL30BaTh 3HAHUS XUMHUHN: XUMHYECKUEC CUCTEMBI u IpoueccChl,
XUMIHECKHE, B 06JIACTAX XUMHH IS PEaKIMOHHYIO0 CIIOCOOHOCTh BEIIECTB, XHUMHYECKYIO
XHUMHUYECKHUC, OCBOEHHSI TEOPETHYECKUX UIeHTUDHUKALHUIO, XHUMHYECKHE HpoLEecchl
Ouonornyeckue, OCHOB ¥ IPAKTHKHU TIPH MIPOUCXOJSIIIEE B [IOYBE U PACTECHUSX.
MI/IKp06I/IOJIOFI/I‘l€CKI/I€ pelreHny 3a1a4d YBepenno ymeer: Pemare 3agaud Ha  pacyer
METOAbBI OHMOTEXHOJIOTUN KOJIMYECTB BCHICCTB, BCTYHNAKOMIMX B PCaAKIUIO H
Buaazxers (B): nasbikamn TpoaBumyTHI MONMYYAIOIUXCAd B XOJE PEaKIHH, pPacCUUTHIBATH
BEIMOMHEHHS OCHOBHBIX ( MIPOIIEHTHOE COJIEPXKAHWE HIIEMEHTAa B BEIIECTBE II0
XHMHHYECKHX OTepaLuil xopouo) (dopmyIe, pacCUnNTHIBATh 036l YAIOOPEHHH M KOPMOB C
bl
HABLIKAMY CAMOCTOSTEILHOIO HYXHBIM COOTHOILICHUEM J03UPYEMbIX JJIEMEHTOB.
OCBOEHHS! 3HAHUSMH, HCTIOJb3YS YBepeHHo BJIa/IeeT: METOJaMU HABBIKAMH
COBpEMEHHBIE 06Pa30BATENBHbIE BEITIOJIHCHUSI OCHOBHBIX ~ XMMHYECKHX  OIICpaIlHi,
TEXHOJIOTHH, PHEMAMH PaGOTbI HABBIKAMH CAMOCTOSITCIIHOTO OCBOCHHS 3HAHUSIMH,
2
B XUMHUECKOif 1a60paTopHu HCHOAb3Ys COBpPEMEHHEIE o0pa3oBaTesbHbIC
TEXHOJIOTHH, TpHEMaMH paboThl B  XUMHYCCKOU
J1a00paTopuu
Bbicokuit CdopmupoBaBuieecss cucreMaTuyeckoe 3HAHME: | TECT
(oTJIMYHO) (yHAaMeHTambHBIE pa3fensl oO0meld XUMHH, B T.U.
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XMMHUYECKHE CHUCTEMBl M TIPOLECCHl, PEAKUHOHHYIO
CIIOCOOHOCTP BEIECTB, XUMHUYECKYIO WICHTU(HUKALHIO,
XMMHUUYECKHE TPOLECCHl IMPOMCXOMsdIiee B II0YBE U
pacTeHMsIX.

CdopmupoBaBiinecsi cHcTeMaTHYecKoe YyMeHHUe:
pemarh 3agadyd Ha pacdeT KOJMYECTB BEIICCTB,
BCTYMAIOMIUX B PEAKIHUI0 W IIONYYAIOMIUXCS B XOJE
peaxIyy, paccUYUTHIBaTh IPOLECHTHOE COJCpKaHHe
JJIeMEHTa B BeUIecTBE MO (QOpMylie, PacCUUTHIBATH
JI03bl YIOOPEHH 1 KOPMOB C HYXXHBIM COOTHOILIEHUEM
JIO3UPYEMBIX DJIEMEHTOB.

CdopmupoBaBiuieecs CHCTEMaTHYeCKOe BJIa/IeHHe:
METOJIJaMU HaBBIKAMH BBITTOJTHEHHSI OCHOBHBIX
XMMHUUECKHUX ONEpaluii, HaBBIKAMH CAMOCTOSTEIBHOTO
OCBOCHHS 3HAHUSIMH, HCIIONIB3YSI COBPEMCHHBIC
00pa3oBaTeNbHBIC TEXHOJIOTHH, IpUEMaMH padOTHI B
XIUMHYECKOH TabopaTopuun

OIIK-1 - Cniocoben
U3y4arTh,
aHaJM3UPOBATH,
UCIIONIb30BaTh
OmoornuecKue
0O0BEKTHI U TPOLIECCHI,
OCHOBBIBaSICh Ha
3aKOHaX U
3aKOHOMEPHOCTSIX
MaTeMaTHYECKHX,
¢duznUecKux,
XUMHYECKUX U
OHMOJIOTUYECKUX HAYK U
UX B3aHMOCBS3SX

3uarp (3): - OCHOBHBIE
MOHATHS W 3aKOHBI XHMHHU
MpU M3YYEHUH U pa3paboTKe
XUMHKO-TEXHOJIOTUIECKIX

MIPOIIECCOB; METO/IBI
3KCIIEPUMEHTAIBHOTO
HCCIIETOBAHUS
(nmaHuUpoBaHME, IMOCTAHOBKA
u o0paboTka)
IKCIIEPUMEHTAIBHBIX
JIAHHBIX; 0COOEHHOCTH
MMOBEPXHOCTHBIX SIBIICHUH H
00bEMHBIX CBOICTB
JUCTIEPCHBIX CHCTEM,
CTpOCHHME  BeIlecTBa  JUIs
NOHUMAaHUS CBOMCTB

MaTepuaioB W MEXaHH3Ma
XUMHUYECKUX MPOLECCOB

YMmerp (¥Y): [OpUMEHSTH
3HaHUS 3aKOHOB, METOJIOB

IToporoBbiii
(Y10BJIETBOPHUTEIBLHO)

3HATh: TOJBKO OCHOBHOM MaTe€puan, HO HE
YCBOUTB €r0 JCTalIH, NONYCKAaThb HETOYHOCTH,
HEJ0CTaTOYHO NpaBUIIbHBIE (OPMYIHNPOBKH,
HapyLIEHUs JIOTUYECKOU MOCIEN0BATEIIbHOCTH
B M3JI0KEHUU ITPOTPaMMHOI0 MaTepHaa.

yMeTh: peularb BCE TUIIMYHBIE 3aJa4d Ha

OCHOBE BOCIIPOU3BEACHHUS CTaH/IaPTHBIX
QITOPUTMOB PEIIEHUs, NPU 3TOM JOIyCKaeT
HETOYHOCTH, HEJOCTaTOYHO  MPABHJIbHBIE
(hOpMyIUPOBKH, HApYIIEHUS  JIOTUYECKOM
MOCIIEZI0BATEIBHOCTH B U3JI0)KEHUU
MPOTrPaMMHOTI0

BJIA/IETh: PEHICHUEM YCJIOKHEHHBIX 33/1a4 Ha
OCHOBE TNPUOOPETEHHBIX 3HAHUHN, YMEHHH H
HAaBBIKOB, C MX NPUMEHEHUEM B HETHIIMYHBIX

CUTyalUHsIX, HO TMpPHU 3TOM JIOITyCKaeT
HETOYHOCTH, HENOCTATOYHO  IIPAaBUIbHBIE
(hOpMyIUPOBKH, HApYIIEHUS  JIOTUYECKOM
I10CIIE0BATEILHOCTH B W3JI0)KEHUU

TECTUPOBAHUC
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(pM3UYECKO W KOJUTOWTHOU
XUMHAH TSI pelieHust
LIUPOKOr0 Kpyra Hay4yHbIX U
TeXHUYECKUX mpolieM B
MIPOMBIIIEHHOCTH;
MPUMEHSTh
SKCIIEPUMEHTAIIBHBIE METO 1B
OnpeAeeHUs
(PMBUKOXMMHYECKUX CBOWCTB

BEIIECTB M  JHUCIEPCHBIX
CHUCTEM; rapameTpoB
XUMUYECKUX  peakuuil U
MIOBEPXHOCTHBIX  SIBJICHUU;
HCIIOIB30BaTh CBOMCTBa
XUMHUYECKUX BEIIECTB JIs
peuieHus 3a1a4
npodeccuoHaIbHON
JCATCIIBHOCTH, IIPpOBOUTH
(m3nyecKkue W XUMHYECKHE
SKCIIEPUMEHTHI,
00pabaThIBaTh Hx
pe3yibTaThl, MOJEIUPOBATH
(m3nyecKkue W XUMHYECKHE
MIPOLIECCHI;

Baanern (B): -

MHUKPOOHOIOTHUECKIMU
METOJIaMHU aHanm3a
MHUKPOQIIOPHI MPOTYKTOB;

- MHUKPOOHOJIOTHUECKIMU
METOJIaMHU KOHTPOJIS
KadecTBa MPOIyKTOB

IIporpaMMHOIro MaTepuala.

IIpoaBunyTHI
(xopo11uo)

3HaeT TBepAO: MaTepualg, TIpPaMOTHO M IO
CYLIECTBY  M3JaraeT  €ro, He  JOIycKas
CYIIECTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC
YMeeT yBepeHHO: pelIaTh BCE THIIMYHBIE 3a1adn
Ha OCHOBE BOCIIPOM3BEICHHUS CTaHAAPTHBIX
aNTOPUTMOB pEIlIeHUs, TBEpAO 3HAaeT MaTepual,
rPaMOTHO M IO CYLIECTBY H3JaraeT ero, He
JIOTIyCKasi CYIIECTBEHHBIX HETOUHOCTEN B OTBETE
Ha BOIIPOC.

Baaneer yBepeHHO: peIIaTh  YCIIOKHEHHBIC
3aJa4d  Ha OCHOBE MPUOOPETCHHBIX 3HAHHH,
YMEHUI ¥ HaBBIKOB, C WX MPUMCHEHHEM B
HETHITUYHBIX CUTYyaLusiX, HE JoIycKast
CYIIECTBCHHBIX HETOYHOCTEH B MX PELICHUH.

TCCTUPOBAHUC

Bricokuii
(oTJIM4HO)

HNmeer chopMupoBaBlicecs: CHCTEMAaTHUYECKHE
3HAHMA:

3aKOHOMEPHOCTH (U3NYECKUX, XUMHYECKHX H
OMOJIOTHYECKUX MPOLECCOB, JIEKAIIUX B OCHOBE
MHUKPOOHOJIOTYECKUX IIpEBPALLCHUN,
MPOUCXOAAINX B MPOAYKTax Ha pPasIHYHBIX
3TaNaxMUKPOOHOJIIOTHIECKUX TPOLIECCOB;

- 3aKOHOMECPHOCTHU (1)I/I3I/I‘IGCKI/IX, XUMHUUYCCKUX U
OHMOJIOTHYECKUX IPOLIECCOB, MPOUCXOMALINX MPH
MHUKpPOOMaNbHOW TOpYe TNPOAYKTOB, C UEIBIO
pa3paboTKu Mep IS MX MPEIOTBPAIICHIS

HNmeer chopmupoBaBmieecs cHCTeMaTHYeCKOe
yMeHHe: - aHAIU3UPOBaTh MUKPOOMOJIOTHYECKHUN
COCTaB MPOAYKTA C LEIbIO IPOrHO3UPOBAHUSA €0
OpraHOJIENITHYECKUX U (PYHKIIMOHATHHBIX CBOHCTB
- HCIIOJIb30BaTh 3HAHUS (PU3HYECKUX, XUMHUUECKHX
U MHKpPOOHONOTUYECKUX 3aKOHOMEPHOCTEH [Is
aHaJIM3a CBOMCTB NPOJYKTa UPa3pabOTKU IPUEMOB
10 ONTHUMH3ALUH TEXHOJIOTHYECKOTO MTPOLIECCOB
Moka3zan chopmupoBaBuIeecs

TECTUPOBAHHE
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cucTeMaTu4yeckoe BJageHue: - (GopmupoBaHue

HaBBIKOB  CAaMOCTOSITEILHOM  IIOCTAHOBKH U
MPOBEJICHUS TEOPETUUYECKUX H
3KCIIEPUMEHTAIbHBIX (hM3UKO-XUMUYECKIX
HUCCIeI0BaHUHN.

2. Onucanue KA OIeHNBAHUSA

2.1 lllkana oyenusanus na smane meKyuie20 KOHmMpoua

®opMa TeKylero OTtcyTCcTBUE YCBOCHUS IToporosslii [TponBunyThIii (xopoiwo) | Beicokuil (0TM4YHO)
KOHTPOJIS (HIOKE TTOPOTOBOTO) (YAOBIETBOPHUTENHHO)
Brmmonnenue HE BBIIOJIHEHA WX BCE Pemreno 6oiee 50% 3aganus, HO Pemreno 0onee 70% BCE 3aJIaHUsI pelIeHbI 0e3

KOHTPOJIbHBIX 3aJaHuM

3alaHuA pCIICHBL
HCIIPaBHUJILHO

MmeHee 70%

3aaaHus, HO €CTh OIIMOKHU

omrnboK

2.2 lllkana oyenusanusn Ha 3mane NPOMeICymouYHol ammecmayuu (3auem u IK3ameH, Kypcosas paboma)

®opma
IIPOMEKYTOUHOU
aTTecTaluu

OtcyTcTBHE yCBOCHUS
(HPXE TIOPOTOBOTO)

[ToporoBslii (YAOBIETBOPUTEIBHO)

[TponBUHYTHIH (XOPOILO)

Bricokwii (0TiryHO)

BrimonHeHne UTOroBuIx
TecToB (He MeHee 15
BOIIPOCOB Ha BapHAHT)

Menee 51%

51-79%

80-90%

91% u Ooiee
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Brimonnenue
KOHTPOJILHOH pabOTHI

He TI0Ka3aJl yMEHue
cobupats u
CHCTEMaTU3UpOBaTh
UHPOPMALIUIO U3
TEOPETUUECKUX
HNCTOYHUKOB,
aHaJIM3UPOBAThH
PaKTUYECKUNA MaTepHuall,
HE OBIIaie] METOAUKON
HCCIIeI0BaHuUs, HE
HPOSIBUI TBOPYECKUI
MOIX0M U
CaMOCTOSITEIBHOCTD B
aHanuse, 000OIIEHUAX 1
BBIBOJIAX, HE
apryMEeHTUPOBaJ
MIpeIOKEHHS], HE
colOuoan Bee TpeboBaHuUs
K 0()OPMJICHUIO KypPCOBOH
paboThI U CPOKOB €€
HUCIIOJIHCHUS.

IoKasaja yMeHHe coOuparhb
HH(POPMAITHIO U3 TEOPETHUCCKHIX
HACTOYHHKOB, AaHAJTM3UPOBATH
MPaKTUYECKUN MaTeprall JJist
WUTIOCTPAIUN TEOPETUYCCKIX
MMOJIOKEHUH, HEAOCTATOYHO OBIAACIT
METOJUKOM HCCIICIOBAaHUS, HE
MPOSIBUII TBOPUYECKUH NTOAXOA U
CaMOCTOSATEIBHOCTh B aHAJIHU3E,
0000I1IeHHIX U BBIBOAX, HE
apryMeHTHUPOBAII IIPEIIOKEHUS, HE
co0Jro/1a Bce TpeOOBaHMSI K

0 OpPMIIEHUIO KypCOBOM paOOTHI U
CPOKOB €€ UCITOJIHCHHUS.

MoKasajl YMEHHEe cooupath u
CHUCTEMAaTHU3UPOBAThH
nHpOpMaITHIo U3
TEOPETUIECKUX UCTOUHHKOB,
aHaJM3UPOBATH U TPAMOTHO
HCTIONTF30BATh MPAKTUIECKUN
Matepuai JJis WUTIOCTPaIUi
TEOPETUYECKUX MOJI0KEHUM,
MIPOSIBUJI TBOPUYECKUH TTOIXOT
Y CaMOCTOSITETPHOCTb B
aHaJn3e, HeIOCTaTOYHO
apryMEHTUPOBAI BEIBOJIBI U
TIPeIJI0XKEHMSI, HE COOITI0 Al
BCE TpeOOBaHUS K

0 OPMIICHUIO KypCOBOM
paboTHI U CPOKOB €¢
HCITIOJIHCHHUA.

1oKa3ajl yMeHue cooupath 1
CHCTEeMaTH3UPOBATh
nHpOpMAITHIO U3
TEOPETUIECKUX UCTOUHHKOB,
aHaJTM3UPOBATH U TPAMOTHO
UCTIONIB30BATh NPAKTHIECKHH
MaTepuai Ui WUTIOCTPaui
TEOPETUYECKUX MOJOKEHUH,
MIPOSIBUJI TBOPYECKUH OAXO U
CaMOCTOSITEITBHOCTD B aHAIHN3E,
0000IIEHHSIX U BEIBOJAX,
apryMEHTHPOBAJ MPEUIOKESHNUS,
co0Jroman Bce TpeOOBaHMS K

0 opMIIEHUIO KYpCOBOW pabOTHI
U CPOKOB €€ MCIIOTHCHUSI.
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3. TunoBble KOHTPOJIbLHbIE 32IaHUS WM HHbIe MATePHAJIbI, HE00X0AUMbIE /ISl OLleHKH
3HAHMi, yMEHUI1, HABBIKOB U (HJIH) ONBITA AeATEJbHOCTH, XapPAKTEPU3YIOIIHUX ITANbI
¢GopMupoBaHusi KOMIIETEeHIM B MIpollecce 0CBOCHUS 00pa30BaTeILHOI MPOrPaMMbl

®OH/I OHEHOYHbBIX CPEACTB UIAA TEKYIIEI'O KOHTPOJIA

KommuiekT TecTOB 10 AMCHMILVINHE VI TEKYILIEero KOHTPOJIst
KaxnoMy cTyaeHTy npu TECTUPOBAHUHU IO JUCLUILIMHE MpeocTaBiseTcss 15 Bonpocos,
Ha Ka)KJpll U3 KOTOPBIX JaHbl BAPUAHThl OTBETOB, TOJILKO OJIMH U3 HUX SBJISETCS NPABUIbHBIM.
CryneHty HeoOXOAMMO BBIOpPAaTh MPaBWIBHBIA OTBET M3 MPEIJIOKEHHBIX €My BapHaHTOB
OTBETOB.
Jlns BeinmonHeHus tecta orBoautces 30 MmunyT. OTBETUTH HE MEHEE, YeM Ha 9 BOIIpPOCOB.
Pa3nen 1. Heoprannueckasi xumust
3adanus c ep1o60pom omeema:
1. B nabGopaTopHBIX YCJIOBUSIX PACTBOPUTEH MOKHO OT/AEJIUTH OT PACTBOPEHHOI0
BellecTBa:
a) JIeKaHTalueil; 0) meperoHKoiu
B) GUIBTPOBAHHEM; I') OTCTAauBAaHUEM
2. Ha pacTBopuMOCTSH YIJIEKHCJIOI0 I'a3a B BOje He BJIUSIET:
a) J1aBJICHUE; 0) TemriepaTypa
B) CKOPOCTb MPOITYCKaHUs TOKa rasa;
I') XHMUYECKOE B3aUMOJICUCTBHUE Ta3a C BOJION
3. PacrBopumocTh BeuniectB B psiay AgCl —AgBr —Agl:
a) YBEJIUYUTCS; 0) yMEHBILIUTCS;
B) HE U3MEHSETCsA; T) YBEIMYMBAETCS, a 3aTEM YMEHbIIAETCS
4. Tlo xakoii opmyJie MOKHO PACCUNUTATH MOJIAPHYIO KOHIEHTPALMIO pacTBopa?
a) ® = m(e-6a) / m(p-pa); 06)C =n/lV
Bym=1V- p; r) m(p-pa) = m(e-6a) + m (H,0)
5. MaccoBasi 1018 KPHCTAIM3AUMOHHOI BOAbI B KPHCTANJIOTHApaTe XJOpHAA
ko0aabTa (II) paBHa 45,38%. ®@opmyJia ITOro KpucTaLIOrHApaTa:
a) CoCl; - 6H,0; 6) CoCl; - 4H,0
B) COClz : 2H20; F) COC12 : Hzo
6. Cmemanu 50 ma 0,1 M pacreopa HC1 u 50 ma 0,1 M pacrBopa NaOH.
Mousipnas koHueHTpanusa NaCl B nmoJiyueHHOM pacTBope paBHa (MOJIb/JI):

a) 0,10; 0) 0,05;
B) 0,20; r) 0,02
7. Ocagok xyopuaa cepeopa (I) Bbimajgaer npu 100aBjleHMH PACTBOPa HUTpPaTa
cepeopa (I) k pacTBopy:
a) NaCl; 0) KClOy;
B) FGC13; F) KCIO3

8. Cwmemaau 50 ma 0,2 M pacrBopa cyiabpara amomunusa u 80 ma 0,5 M
pacTBopa xjopujaa dapus. Macca o6pa3oBaBiierocsi B pe3yJibTare peaklii 0CaJKa paBHa:
a) 2,33r; 0) 4,66r;
B) 6,99r; r) 9,32r
9. Yemy paBHa maccoBasi 1015 (%) pacrBopa NaCl, mosyyennoro u3 20r cosim u
80 M1 BOOBI:
a) 10%; 06) 20%;
B) 25%; )40 %.
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10. Kakoii 00b€éM BOABI HY:KeH JIsi MIPUTOTOBJIEHUS PacTBOPa ¢ MaccoBO# aoJieit
20% w3 20 r KOH:
a) 60m; 6) 80mu;
B) 100M; r) 120mu1.
11. Ecau maccoBasi 10Js CepHOii KHCJIOTHI paBHA 9.8%, To yeMy paBHAa MoOJIAPHAS
KOHIIEHTPAaI}sl 3TOr0 PacTBOPA NMPH IJIOTHOCTH PaBHO# 1r/mur:
a) 0,01momb/7; 6) 0,1 MomB/7;
B) 1MOuB/IT; r) 10Mob/n?
12. Ecau mojsipHasi KOHIEHTPAaUus CepHoil KucaoThl paBHa 0,5 MoJb/J1, TO yemy
pPaBHAa MaccoBasi 10JI1 3TOIr0 PAcCTBOPA NMPH IVIOTHOCTH PaBHOM 1 r/mur:
a) 4,9%; 0) 9,8%;
B) 49%; r) 98%
13. Kakoii 00béM pacTBOpa THAPOKCHIA HATPUsi ¢ MaccoBoMl goJieit 4% wu
IVIOTHOCTHIO PaBHOM 11/MJ1 HY2KHO /151 IPUTOTOBJIEHHS 1 J1 1eIUMOJISIPHOTO pacTBopa:
a) 10m; 6) 100mut;
B) 200M; r) 500M
14. Yem oTiMyaercs 1Mo BeJHMYUHE MOJSIPHASI KOHUEHTPAIUSI CEPHOIl KMCIOTHI OT
MOJISIPHOM KOHIEHTPAlUM JKBUBAJeHTa?
a) HU4YEM; 0) B 3 pa3a MeHbIIIE;
B) B 2 pa3a Oouiblie; ) B 2 pa3a MEHbLIE.
15. Yem oTaiMyaeTcs Mo BeJIMYMHE MOJISIPHAS MAacca YKBUBAJIEHTA CyJib(aTa HUHKA
OT €ro MOJISIPHO# KOHIIEHTPANHU:
a) HUYEM; 0) B 2 pa3za OoJbIIIE;
B) B 3 pa3a Oouiblie; ) B 2 pa3a MEHbIIIE.
Kitou k Tecty

3aoanus c ev1b6opom omeema:
1. HaumeHb LMl paqnyc HMeeT aToM:

a) soSn; 0) 33As; B) 16S; r) 15P
2. DjleMeHT, HeBO30Y:KIEHHBbIi aTOM KOTOPOI0 He COAEP:KHT HeclapeHHbIX
3JIeKTPOHOB, - 3TO:

a) Mariuif;  0) yriepon; B) cepa;  T') KpeMHHHA
3. T'eomeTpnueckyo GopMy aTOMHBIXOPOUTAJIEH XapaKTepUu3yeT:

a) IVIaBHOE KBAHTOBOE YHCJIO;
6) mo0oYHOE KBAaHTOBOE YHCIIO;
B) MarHUTHOE KBAHTOBOE YHCIIO;
I') CIUHOBOE KBAaHTOBOE YHUCIIO
4. BoJbIIMHCTBO HEMETA/VIOB OTHOCUTCS K 3JIEKTPOHHOMY CeMelCTBY:

a) S —3JIEMEHTOB; 0) p — DIEMEHTOB;
B) d- 3JIeMEHTOB; r) f- 371eMeHTOB.
5. XumMuuyeckoMy 3jeMeHTy, pacnojoxedsHomy B IV nepuome, 1A-rpynme,

COOTBETCTBYET pacCrnpeacjeHue 3JICKTPOHOB 110 QHEPreTUY€CKUM YPOBHAM

a)2,8,8,2; 0)2.38,8,1; B)2.818,1; 1)2.8,18,2

6. ATOM KaKoro 3jieMeHTa HMeeT FIEKTPOHHYI0 KOH(PUTYpaI[HI0 15° 2522p6 3s? 3p64s1
a) Kanui;  0) KaJbIIHii; B) Oapwii; T') HaTpui

7. daeKkTpoHHAasi KOH(pUTYypalus HOHA Zn** COOTBETCTBYET (popmy.ie:
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a) 1s°2s%2p”; 6) 15°25%2p®3s23p°;

B) 15°25%2p°35°3p®3d™; 1) 15%25°p°3523p°4s573d °4p°

8. ¥ aroma Tajlsiusi BaJIeHTHBIE 3JIEKTPOHBI HAXOASATCS HA OPOUTAJISIX:
a) 6p'65°;6) 65°6s';8) 65°4f";r) 65°5f"

9. .hUcxoas u3 aHAIW3a JIEKTPOHHBIX CTPYKTYP ATOMOB W MOJIOKEHHUSI 3JIEMEHTOB B
NEePUOMYECKO CcHCTeMe YKa)KUTe, KAKOii W3 aToMOB HMeeT OoJiblliee CPOJACTBO K
JJIeKTPOHY:

a) KaJIni; 0) xmop; B)Bomopox;  T) docdop

10. HanummTe HA0OpP KBAHTOBBLIX YHCEJI JUISI 3JIEKTPOHOB aToMa HeoHa. CKOJIbKO
3J1eKTPOHOB HMEIOT 3HAYeHHss m = 1:

a) 4; 0) 3; B)2; r)l

11. C kakuM M3 YTBep:KIeHUiHl CBSA3aHO PAacHo/IO}KeHHe B TPOCTPAHCTBE Py
Py,p-opOnTaIeii:

a) DJIEKTPOCTATUYCCKUM MIPUTSHKCHUEM SIJIPA U JICKTPOHOB

0) TPaBUTAIIMOHHBIM BO3ICHCTBUEM SIpa HA AIEKTPOHBI

B) 3JICKTPOCTATHUECKUM OTTAJIKUBAHHEM AJICKTPOHOB

F) B3aHMOI[efICTBHCM OJICKTPOHOB ¢ BHCIIHUM MAariuTHBLIM IIOJIEM
12. Daextponnas dopmyaa 15°25°2p°3s?3p°® oTBeuaer nony?

a) Ti%"; 0) Br;; B)C8.2+; r) SZ.
13. CkoJbKO 3HAYeHHii HMeeT MATHUTHOE KBAHTOBOE YHCJI0 M IS 3JIEKTPOHOB S-
NMOAYPOBHSI:
a) l; 0)3; B) 5; r) 0.
14. CkoJIbKO 3HAaYeHHHl WMeeT MMO00YHOEe KBAHTOBOE YHCI0 | 18 3J1eKTpoHOB
TPeThero JHePreTU4ecKOro ypoBHs:

a)2; 0) 3; B) 5; r) 7.
15. Kakoe 3HaueHHMe WMeeT MATHHTHOe KBAHTOBOE YHMCJI0 M IJsl JJIEeKTPOHOB -
MOYPOBHS:
a) 3; 0) 5; B) 7; r) 1.

Pasznea 2. AHaanTHYecKass XUMHS
1. B ocHoBe KJIaccu(UKAIMU METOI0B TUHTPUMETPHYECKOT0 AHAIN3A JIESKUT:
a) croco0 TUTPOBAHUS;
0) TUI XUMUYECKOM peakuuu; *
B) UCIIOJIb3YEMbII HHAUKATOP.

2. KotnyecTBo r BemecTBa B 1 MJ1 pacTBOpa NoOKa3bIBaeT:
a) MOJIsSIpHAsi KOHIICHTPAITUS,

0) mpolleHTHAs! KOHIICHTPAIIHS;

B) MOJISIpHAsI KOHIIEHTPAIIUS SKBUBAJICHTA,;

r) TuTp. *

3. CTanaapTHBIM BelIECTBOM B KHCJIOTHO-OCHOBHOM THTPOBAHUHM SIBJISIETCS:
a) CoJIsTHasE KUCJIOTA;

0) TUIPOKCHUT HATPHS;

B) KapOoHaT HaTpus, *

4. CTaHAapTU3HPOBAHHBIH PACTBOP B KHCJIOTHO-OCHOBHOM TUTPOBAHMHU:

a) cojisiHas Kuciora; *
0) maBesneBasi KHCJIOTA;
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B) KapOOHAT HATPUS;

5. IIpu TUTPOBAHMHU CUJIBHOTO OCHOBAHUS CHJILHON KUCJIOTOM:
a) TOYKa SKBUBAJIEHTHOCTH COBIMAIAET C TOYKOW HEUTPATbHOCTH; *
0) TOUYKa SKBUBAJICHTHOCTH JICKUT B IIEJIOYHOMU 00J1acTH;

B) TOYKA SKBUBAJICHTHOCTH JIC)KUT B KUCJIOTHON 00JIaCTH;

I') TUTPOBAHUE HEBO3MOXKHO.

6. Ilpu THTPpOBaHMM €/1200T0 OCHOBAHMS CHJIbHON KHCJIOTOM:
a) TOYKa SKBUBAJIEHTHOCTH COBIAJAET C TOYKON HEUTPAIbHOCTH;
0) TOYKa SKBUBAJICHTHOCTH JICKUT B MIETIOYHON 00JIaCTH;

B) TOYKA KBHUBAJICHTHOCTH JIEXKHUT B KUCIIOTHON obnactu; *

I') THTPOBAHUE HEBO3MOXKHO.

7. Ilpu THTPOBAHUM CHJIBLHOIO0 OCHOBAHUS €J1a00H KM CJIOTOI:
a) TOYKa KBUBAJICHTHOCTH COBIIAJIAET C TOUKON HEHTPaIbHOCTH;
0) TOYKa SKBHBAJICHTHOCTH JIC)KHT B IEIOYHOM 00nacTu; *

B) TOUKA SKBUBAJIEHTHOCTH JISKUT B KUCJIOTHON 00J1acTH;

') THTPOBAHUE HEBO3MOXKHO.

8. IIpu TuTpoBaHuM €1a00T0 OCHOBAHMA CJIA00H KUCJIOTOM:
a) TOYKa KBUBAJICHTHOCTH COBIIAJIAET C TOUKON HEHTPaIbHOCTH;
0) TOYKa SKBUBAJICHTHOCTH JICKUT B MIEITOYHOMU 00JIACTH;

B) TOUKA SKBUBAJIEHTHOCTH JIS)KUT B KUCJIOTHON 00J1acTH;

I') TATPOBAaHUE HEBO3MOXKHO. *

9. I onpeesieHUus1 001Iei :KeCTKOCTH BO/AbI IPUMEHSIeTC:
a) KMCJIOTHO-OCHOBHOE TUTPOBAHHUE;

0) mepMaHraHaTOMETPHS;

B) IUXPOMAaTOMETPUS;

') KOMIIJIEKCOHOMETpHUS. *

10. {151 onpesiesieHUs1 BpeMEHHOM KeCTKOCTH BOJIbI IPUMEHSIeTCS:
a) KUCJIOTHO-OCHOBHOE TUTPOBaHUE; *

0) mepMaHraHaTOMETPHS;

B) TUXPOMAaTOMETPUS;

') KOMIIJIEKCOHOMETPHSL.

11. MaaukaTopomM-KoMILIeKCO0Opa3oBaTesieM (MeTaLI-UHAUKATOPOM) SIBJISIETCH:
a) hbenondTranens;

0) mypekcum; *

B) METHJIOBBIN OPaHKEBBI;

T) JaKMyc.

12. KucJIOTHO-OCHOBHBIM MHAMKATOPOM SIBJISAETCS:
a) XpOMOT€EH YEpHBIi;

0) MypeKCcHuJ;

B) METWJIOBBIH OpaHKEBBIN; *

r) TudeHUIaM1H.

13. KucJIOTHO-0CHOBHBIM MHIAMKATOPOM SIBJISIETCS:
a) MypEeKCH]I;
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0) nudennnamus;
B) XpOMOT€H YEPHBIA,
r) heHondranens. *

14. CtanaapTHoe BelllecTBO B IEPMAHTAHATOMETPHH:
a) IepMaHTaHaT KaJus;

0) cepHasi KHCIIOTa;

B) IIaBesIeBask KKUCIOTa. *

15. CtangapTU3MPOBAHHbII PACTBOP B NIEPMAHTAHATOMETPHUM:
a) mepMaHraHar Kaiuus; *

0) cepHas KHCIIOTa;

B) IIaBeJIeBasi KUCIIOTA.

®OHJI OIEHOYHBIX CPEJCTB JJIS1 IPOMEXYTOUYHOM ATTECTAIIUU

DK3aMeH MPOBOJUTCS B BUJIE UTOTOBOTO TeCTA. J{JIs1 BEIIOJIHEHUSI TECTa OTBOAUTCS 45 MUHYT.
Pasznen 1. Heopranuueckasi xummusi

Buvibepume npasunvHwiti omeem

1. ITo kakoii popmyJie MOKHO PACCHUTATH MOJISIPHYI0 KOHLIIEHTPALUIO pacTBopa?

a) ® = m(B-Ba) / m(p-pa);

6) C=n/V

B)m=V:p;

r) m(p-pa) = m(B-Ba) + m (H,0)

2. I'eomeTrpuyeckyio GpopMy aTOMHBIX OpOMTAJICH XapaKTepHU3yeT:
a) I1aBHOE KBAHTOBOE YHCIIO;

0) moO0YHOE KBAHTOBOE YHCIIO;

B) MarHUTHOE KBaHTOBOE YHUCIIO;

I') CHMHOBOE KBAHTOBOE YHUCIIO

3. Y 3J1eMeHTOB O/IHOTO NepHoAa He U3MEeHSIeTCs
a) DJIEKTPOOTPHUIIATEITLHOCTD;

0) paauyc aTroma;

B) YHCIIO AJIEKTPOHHBIX CIOEB aTOMa;

I') YUCJI0 3JIEKTPOHOB Ha BHELITHEM YPOBHE

4. B pany H,O — H,S — H,Se — H,Te mossipHOCTb CBSI3H:
a) YMCHBIIIACTCS,

0) yBeIUYUBAETCS;

B) HE U3MEHsIETCS;

I') YBEJIMUMBACTCA, 3aTE€M YMEHBIIAETCS

5. 'eomeTpuyeckas popma B moJiekyJie merana CHy:
a) yriosas;

0) TpeyroipHas;

B) MUpaMUJalIbHAS;

T) TeTpadapuyecKas
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6.YcTaHoBHTE COOTBETCTBHE MEK1Y YPABHEHHEM XMMHUYECKOH peaKkuu U U3MeHeHneM
CTereHH OKMCJIEHUS OKMCIUTEIA: K KAXKI0i Mo3ulMu, 0003HaYeHHOIl 0YKBOIi, moxdepure
COOTBETCTBYIOUIYIO MO3ULNI0, 0003HAYEHHYI0 M (POIi.

3Mmenenune creneHy OKUCICHUS
OKHUCIIUTEIIA

1) Mn*'—>Mn™®

2) Mn*®—>Mn"’

3) Mn*"—Mn™

4) CI°—2ClI "

5) Mn*®*—Mn™

6) 2C1-—CI%

ypaBHeHI/Ie peaKkunu

a) K,MnO, + 8HCI = MnCl, + 2Cl, + 2KCl + 4H,0

b) 2K,MnO, + Cl, = 2KMnO, + 2KCl

c) 2KMnO, + 16HCI = 2MnCl, + 5Cl, + 2KCI + 8H,0
d) 4KMnO, + 4KOH = 4K,;MnO, + O, + 2H,0

7. YcTaHOBHUTE COOTBETCTBHE MexKAy GopMyJi0ii BemecTBa U popMyJIaMu
PeareHToB, ¢ KaXkKIbIM U3 KOTOPBIX 3TO BelIECTBO MOKeT B3aUMO/1eliCTBOBATh: K
KaK10# MO3UIUM, 0003HAYeHHOI OYKBOil, moa0epuTe COOTBETCTBYOIIYIO
MO3UIUI0, 0003HAYEHHYI0 UH(POii.

dopMyIia BelecTsa DOopMyJIbI pEareHTOB
a) Fe 1) NaOH, C, Mg
b) KI 2) Cl,, Fe(N03)3, AgN03
C) CcoO, 3) Cl,, NaOH, KHCO;
d) HBr 4) Na,SO,, HCI, FeCls
5) NaOH, C, O,

8.YcranoBuTe cooTBeTCTBHE MKy HA3BAHHEM COJIM M OTHOLLIEHHEM ITOM €OJIN K
THAPOJIN3Y: K KAKI0H MO3UIIUM, 0003HAYEHHOI OYKBOIi, moa0epuTe COOTBETCTBYIOIIYIO

NO3MIHI0, 0003HAYCHHYIO U POIi.
HazBanue coan
a) kapOoHatr HaTpus
b) cynedar Harpus
C) amerar HaTpus
d) xmopun Gapus

OTHomeHue K TMAPOJIM3Y

1) ruzpoIn3 1Mo KaTHOHY

2) TUAPOJIU3 TI0 AHUOHY

3) ruposu3 1o KaTHOHY U aHHOHY
4) Tuaposn3y He NOoABEpraeTcst

9. YcTaHoOBHTE COOTBETCTBHE MEKIY YPABHEHHEM XUMHUYECKOH peakiuu U HaNpaBJieHueM
CMelleHUs] XUMUYEeCKOT0 PABHOBECHS MPH YBEJIUYEHUH JABJIE€HHA B CHCTEMeE: K KAKI0H
MO3UIUH, 0003HAYEHHOH OYKBOIi, Moa0epuTe COOTBETCTBYIOIIYI0 MNO3HMIMI0, 0003HAYECHHYIO
uudpoii.
dopMyJia BelllecTBa

) CaCO35)5Ca0 ) + COxp - Q

b) COy + ClnSCOCLHt Q

€) Nypy +3HyS2NH;3 + Q

d) Cam) +C0,nS2CO +Q

HamnpagieHue cMellleHUs XHMHYECKOT0 PABHOBECHS
1) B cTOpOHY MPOAYKTOB PEAKINN

2) B CTOPOHY HCXOIHBIX BEIIECTB

3) mpaKTUYECKH HE CMEMAETCs

10.YcraHoBuUTE COOTBETCTBHE MEKAY PEAreHTAMM U CTeNeHbI) OKUCICHUS aTOMAa-OKUCJIUTEJIs:

Pearenrni CreneHb OKHCICHUSA
a.) H,O, + H,S = 1) -2
b) CuBr, +Cl, = 21
) KCIO, + HCI = 3)0
d) HIO; + HyS = 4)+35) +56) +7

11. B npo0upky ¢ pactBopom coyi X 100aBHJIM HECKOJIbKO Kanesb BemecTtsa Y. B
pe3y/bTaTe peakuuy Ha0/1101a/1 BblIeJeHHe KeITO- 3eJIeHoro rasa. 3 npenioxeHHoro
nepeYHs BbIOepHTE 1BAa BelleCTBA, KOTOPbIe MOIYT BCTYNIATh B ONIMCAHHYIO PeaKIHIO.

1. HBr
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2. KOH
3. BaCl,
4. KMnOy
5. HCI

12. YcraHoBHUTE COOTBETCTBHE MEKAY BelIeCTBAMM H PeareHToOM, ¢ IOMOUIbI0 KOTOPOIro UX
MOKHO OTJIMYHTH JPYT OT Apyra.

BemecrBa Pearent
e) ACaCl, u NaCl 1) KOH
f) Al(NOg)gI/I Mg(NOg)z 2) K2C03
g) Na,SO, u BaCl, 3) makmyc
h) KOH u KBr 4) HCI
5) AgCl

13. B npoOupky ¢ pactBopoM coJin X 100aBIJIN HECKOJIbKO Kamneb BemecTrsa Y. B
pe3yJbTaTe peakunu Ha0JII01a/ 14 BbIAeJeHUe KeJITO- 3eJIeHOro ra3a. U3 npeasioskeHHOro
nmepeIHs BblﬁepHTe ABa BEUIECTBA, KOTOPbI€ MOI'YT BCTYIIATh B OIIMCAHHYI0 P€aKIUIO0.

1. HBr

2. KOH

3. BaClz

4, KMnO,

5. HCI
14. YcTaHOBUTE COOTBETCTBHE MEKAY BeleCTBAMU U P€AaréHTOM, C IOMOIIbBIO KOTOPOIro ux
MOKHO OTJIUYMTDL APYI OT JApyra.

BemecrBa Pearent
a) CaCl, u NaCl 1) KOH
b) Al(N03)3I/I Mg(NO:g)g 2) K2C03
C) Na,SO, u BaCl, 3) nakmyc
d) T'KOHu KBr 4) HCI

5) AgCl

15. Hatpuii npopearuposaJ ¢ BogopoaoM. IIpoayKr peakuuu pacTBOpUJIN B BOJe, IPH
3TOM 00pa30BaJICH ra3, pearupyruui ¢ XJ0poM, a MOJTYyYeHHBIH PacTBOP NPH HATPEBAHUH
NpopearupoBaJl ¢ XJ0poM ¢ 00pa3oBaHHeM cMecH ABYX coJieil. Hanummure ypaBpHeHus
ONMCAHHBIX PeaKIUii.

16. LIuHK NOJTHOCTHIO PACTBOPHUJIN B KOHIIEHTPHPOBAHHOM PacTBOPe IMAPOKCH/IA KAJIUS.
O0pa3oBaBmmiicsi NPO3pPavYHbIN PACTBOP BBINAPHJIH, 2 3aTeM NpoKaJuiIu. Teepabii
OCTAaTOK PACTBOPWIH B HEOOXOAMMOM KOJIHYECTBE COJAHON KNCaA0ThI. K
o0pa3oBaBuIeMycsl IPO3PAYHOMY PACTBOPY A00ABHJIH CYJIb(HUI AMMOHHUSA M HA0II0121H
oOpa3oBanue 0es10ro ocaaka. Hanummure ypaBHeHHe YeThIpeX ONMMCAHHBIX PeaKIMid.
17.B cxeme A' - B> > C* - D* - E 1, 3— peakuun coenHenus; 2 — peaxkuust
3aMeleHus ; 4 — peakuusi oOMeHa. JlaHHO# cxeMe 0TBeYaeT MOCJ1e10BaATEeIbHOCTh
(mocse10BaTeILHOCTH) BEIIECTB:

1. 2Keneszo, 6pomun xenesa (II1), 6pom, Opomu 1uHKa, KapOOHAT LIUHKA,

2. Oxkcup xenesa (II1), autpar xenesa (I11), sxeneszo, xnopun sxenesa (I1I), ruapokcun xenesa

(1)

3.  bpomun xenesa (II), 6pomun xenesa (I11), sxene3o, nonun xxene 3a (II), cynsdun xenesa (1I)
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4. Oxkcup xenesa (II), okcun xenesa (I1I), okenn antoMuHNS, HUTPAT ATFOMUAHUS, TUAPOKCHU]T
AJIFOMUHU A

5. XKeneso, oxcup xxenesa (I, I1I), okcun maraus, cynsdar maraus, oprodocdar Mmaraus.

KOMIUVIEKT TECTOB i1t npoMexyTO4YHOM aTTecTauuu (3a4et, nuddepeHiupoBaHHbII
3a4eT) MO AUCHUIIHHE

3aueT MPOBOAUTCSA B BHJIE UTOrOBOro tecrta. J[ns BeimonHeHus tecta orBogutcs 30
MUHYT.

3ader MPOBOAUTCS B BUIE UTOTOBOTO TeCTa. /{151 BBINOJHEHUS TecTa OTBOAUTCS 45 MUHYT.
Buvibepume npasunvHwiti omeem

1. CtanaapTHBIM BellIeCTBOM B KHCJIOTHO-OCHOBHOM TUTPOBAHUU SIBJIAETCH:
a) CoJIsTHAsI KMCIIOTa,;

0) TUIPOKCHU HATPUS,

B) KapOOHAT HATPHS,

') OKcanaT HaTpHUsl.

2. Ilpu TuTpOoBaHUM €1a00T0 OCHOBAHMA CJIA00H KUCJIOTOM:
a) TOYKa SKBUBAJICHTHOCTH COBIAJAET C TOUKON HEHTPaIbHOCTH;
0) TOYKa PKBUBAJICHTHOCTH JICKUT B MICTIOYHON 00JIaCTH;

B) TOUKA HKBUBAJIEHTHOCTH JIS)KUT B KUCIOTHOW 00J1acTH;

T') THTPOBAHUE HEBO3MOXKHO.

3. [lpu cTangapTU3alMKU PACTBOPA NEPMAHTAHATA KAJIUs MPOTEKAET peaKIusi:
a) 4 KMnO4+6H,0=4MnO(OH), | +4KOH+30,1;

0) 2KMnOy4+ 5H,C204+3H2S04=2MnS0O4+10C0,1+K2S04+8H,0;

B) 2KMnO4+10KBr+8H;,S0,= 2MnSO4+5Br,+6 H,SO4+8H,0;

r) 2KMnO4+16HCI=2KCI+2MnCl+5Cl,1+8H,0.

4. Peakuusi, mo3BoJisIIONIAs 00HAPYKMTH HOH B MPUCYTCTBUM IPYTHX, HA3bIBAETCH !
a) CEIICKTUBHOM;

0) cienupuIecKoit;

B) aHATUTUYECKOM;

T') MAaCKHUPYIOIICH.

5. Peaknusi 06pa3oBaHusl 0CaJKOB 0€J10T0 IIBETA 0KCAJIATOM AMMOHHUS ¢ HOHAMM KaJIbINs,
Oapusi M CTPOHIUSA ABJISIETCH:

a) CEJICKTUBHOM;

0) ceruuYecKoii; B) aHAIUTUIECKOI;

') HE IPOTEKaeT.

6. O0Hapy)kUTh CyJIb(aT-HOH B PACTBOPE NMO3BOJIsIET KAYeCTBEHHAS PeaKIus:
a) ¢ MOJIMOIEHOBOH JKUIKOCTBIO;

0) ¢ nueHmIaMHHOM;

B) C XJIOpUIOM Oapusi;

T') C TUAPOKCUIOM HATPHSI.
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7. O0HapyxuTh pochaT-uOH B PaCTBOPE MO3BOJIAET KAUYECTBEHHAS PeaKIMsl:
a) ¢ MOJIMOICHOBOM KUIKOCTHIO;

0) ¢ nueHmIaMHHOM;

B) C XJIOpHUJIOM Oapus;

T') C TUJIPOKCHUJIOM HATPHSI.

8. IIpu oOHaApy:KeHNM KATHOHA KA IJIaMsl MMeeT I[BeT
a) JKeJThIi;

0) GuoseToBBIi;

B) KUPIUYHO-KPACHBI;

T') 3€JICHBIN.

8. [Ipn KOMIJIEKCOHOMETPHUYECKOM THTPOBAHUH HCIOJIB3YIOT HHIANKATOP
a) mueHUITaMHUH;

0) penondranenn;

B) MYpEKCHJ;

') METHJIOBBI OPaH)KEBBIi.

10. Posib MHAUKATOpPA B NIEPMAHTAHATOMETPHH BbINOJIHSIET
a) mu(eHUITaMHUH;

0) a3puoxpom;

B) IIEpMaHIaHaT KaJus;

r) ¢peHondranenH.

11.CooTBeTcTBHE MEKAY ONpee/asiecMbIM BelIeCTBOM M CIIOCO00M KHCJIOTHO-OCHOBHOT'O
TUTPOBAHMSA

OmnpenensiemMple BEIECTBA CnocoObl KMCIIOTHO-OCHOBHOTO TUTPOBAHHUS

1. CaCOs a) IlpsiMmoe TUTpOBaHHUE

2. NaCl b) O6parHoe THTpOBaHKE

3. CH3;COOH €) TurpoBaHHE METOIOM 3aMEICHHS
d) PeBepcuBHOE TUTpOBAHUE

2.CooTBeTCTBHE MEKAY MOCY10i, H300paKeHHON HA PUCYHKAX U ee IPUMEHEHHeM:

XuMHnyeckas nocyaa IIpumenenne

I
ITomaya TuTpanTa

B .
|70T60p AJMKBOTHBIX YacTel pacTBOpa

H i
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B
|7 B3BemmBanne TOYHBIX HABECOK

=
erHI‘OTOBHGHHG pPacTBOPOB YCTaHOBOYHBIX
BEILLECTB

meHFOTOBHGHHG pPacTBOPOB BTOPUYHBIX
CTaHJapTOB

13.YcTanoBuTE COOTBETCTBHUE:

rpynna KaTHOHOB rPpyNnoBoOil peakTuB
1) 2 rpynna a) NaOH

2) 3 rpynna 6) NH3

3) 4 rpynma B) HCI

4) 6 rpymnma r) Hy SO4
14.YcraHnoBuTe COOTBETCTBHE:

1) ucxoaHble BelecTBa METO1a a) H, C, O4H, O
IIepMaHraHaTOMETPUHU 6) KMnO4

2) pabouue BelecTBa METo1a B) Nay C; Oy
nepMaHTraHATOMETPHH r) [(NH)4 ]2 C2 04

15. lonoJHUTH:

a) U3 PUKCAHAIOB TOTOBSIT PACTBOPHI C TOYHO 33JIaHHOW KOHIIEHTpaluen
0) TUTP TTOKA3BIBAET COJEP’KAHNE MACCHI BEIIECTBA B €IMHUIIE 00OhEMa pacTBOpa
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