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1 [lnannpyemMble pe3yabTaThl 00y4eHHs M0 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 00y4eHUs]

OouenpodgeccuoHalbHasi KOMIETEHIIUsI

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

3nath (3): OCHOBHBIC TIOHATHS M 3aKOHBI
XVUMHU TP U3YYCHHH W Pa3pabOTKe XUMHUKO-
TEXHOJIOTHUECKUX MPOIIECCOB; METO/TBI
9KCIIEPUMEHTATLHOTO UCCIICIOBAHUS
(TutTaEmpoBaHWe, TIIOCTAaHOBKA ©  00paboOTKa)
SKCIICPUMCHTAIBHBIX  JIaHHBIX; OCOOCHHOCTH
MTOBEPXHOCTHBIX SBJICHUH M OOBEMHBIX CBOWCTB
JICTICPCHBIX CUCTEM, CTPOCHHUE BEIIeCTBA IS
MMOHMMAaHHUs CBOMCTB MaTcepuajioB U MCXaHHU3Ma
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
ompeaeneHus]  (PUINKO-XUMHYECKHX  CBOWCTB
BCIICCTB U I[I/ICHepCHI)IX CHUCTEM, HapaMeTPOB
XUMHUYCCKUX pCaKHI/Iﬁ nu HOBerHOCTHBIX
SIBIICHHUI, MCITOJB30BaTh CBOMCTBA XHMMHYCCKHX
BEIIECTB ISt pemieHus 3a1a4
po(eCCUOHAITBHON JEesATeIbHOCTH, MPOBOIAMTH
(m3uueckne M XUMHUYECKHE OKCIIEPHUMEHTBI,
00pabaTeiBaTh UX PE3YJIbTATHI, MOJIEITHPOBATH
(u3MUeCKUE U XUMHYECKHUE MTPOLIECCHI;

Baagers (B): MpakTHYECKU PUMEHATD
HanOoJiee pacpoCTPaHEHHBIE METOIbI
aHain3a; 0000IEHHs U CTATUCTHYECKON
00pabOTKHU Pe3yJIbTaTOB OMBITOB

OIIK-7- Cnoco6en nposomuts
JKCIIEPUMEHTAIbHBIE HCCIIE0OBAHUS M UCIIBITAHUS
T0 3a/1aHHON METOJINKe, HAOI0/IEHUS U U3MEPEHHUA,
00pabaTeIBaTh U HHTEPIIPETUPOBATH
JKCIIEPUMEHTAIbHbIE JaHHBIE, TPUMEHSIS
MaTeMaTH4YecKue, Qu3ndeckue, PU3nKo-
XUMUYECKHE, XUMUYECKUE, OMOJIOTHYECKHE,
MHUKPOOHOJIOTHYECKHE METO/IBI

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

- OCHOBHBLIC HaMnpaBJICHUS pa3BUTHS
TEOPETUYECKON u MIPAKTUYECKOU
OPraHNU4YeCKON XUMHH;

- (hyHIaMeHTaIbHbBIE paszaeinsl

HEOPraHWYECKOM M aHATIMTHYECKOW XUMHH
XUMUU;

Ymetn (Y):
- BBIIOJHATHL  NOATOTOBUTEIBHBIE U
OCHOBHBIE OIEpalliU MPHA TPOBEICHUU DKC-

NEpUMCHTA,
- IpOBOAUTH Ka4yeCTBCHHBIN u
KOJIMYECTBEHHBIM CHUHTC3 aHaJIn3

HEOPraHWYECKUX COEAUHEHHI;

- UCIOJIb30BaTh CBOMCTBA HEOPraHMUYECKUX
BELIECTB B JJAOOPaTOPHOU U
IIPOU3BOJICTBEHHON MPAKTHUKE;




- p€liaTh THIIOBBIC 3aaa4d IIO0O OCHOBHBIM

pasaciiamMm HGOpFaHHHGCKOﬁ n
aHAJUTUYECKOM XHUMUU,
- HCIIOJIBb30BaTh HCOpI‘ﬂHH‘-IGCKOfI u

aHAJIMTUYECKOW XHUMHUM @pU aHaIU3e u
pemieHH  mpoOieM  TpodecCHOHATBHON
NeSITEIbHOCTH.

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

- 00001IEeHNS 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 aHAINTUYeCKas) OTHOCHTCSA K 00s3aTeNbHON YacTH
OCHOBHOM TpodeCCHOHANIBHON 00pa3oBaTeabHONW MporpaMMbl Bbiciero obOpaszosanus 19.03.01 —
Buortexnonorus, npoguib — BHOTEXHOIOrHs MUIIEBBIX MPOM3BOACTB. M3ydyaercs Ha BTOPOM Kypce U
TPEThEM CEMECTpe

Heab: hopmupoBanue obmenpodeccHoHaNIbHYI0 U OOIIEKYIbTYPHYIO KOMIIETEHIUHN Y
OyAymuX BBITYCKHUKOB, TOJTOTOBKA CTYACHTOB K 3()(EKTUBHOMY HCIIOIB30BAHUIO XUMHUH IS
pemieHuss MpoPecCHOHANBHBIX 33dad B Oyaymed mnpodecCHOHANbHONW — JeSTEIbHOCTH.
Heopranuueckas xumus siBisieTcs OJHOW U3 OCHOBHBIX (PYHIaMEHTAJIbHBIX JUCIUIUIMH U UMEET
OTPOMHO€ 3HAY€HUE I MOATOTOBKH HMH)KCHEPOB-TEXHOJIONOB XHMMHWUYECKHE 3HAHUSA — ITO
TEOpETHYECKasi OCHOBA JIJII OCBOCHUS CIEHHUAIBHBIX JUCHMIUINH — XUMUU U TEXHOJIOTHH BHUHA,
KHUPOB U F(PUPHBIX MACeN, MOJIOKA U MOJOYHBIX IMPOAYKTOB Il PELIeHUs MPOopEeCCHOHATbHBIX
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 TIOHMMaHHWE W OCBOCHHE METOJIOB aHalIM3a U 3aKiajbiBal Obl Oa3uc A
MOCIEAYIOIEH MPaKTUYECKON paboTHI;

— MPUBUTH HABBIKH BBINOJIHEHUS OCHOBHBIX OMEPALiA, IPY MPOBEAECHUN XUMUYECKOTO
HKCTIEPUMEHTA, B TOM YHCJIe aHAJTUTUUECKOTO, U 0OYUUTh TIpaBuiiaM 00pabOTKH €ro pe3ynbTaToB;

— MPUBHUTH CTYACHTaM 3HAHUA 110 TEOPETUUECKUM OCHOBAM aHAIMTHYECKON XUMHUU;

— OOy4YHUTh OCHOBaM COBPEMEHHBIX METOZOB XUMHUECKOTO 1 (PH3UKO-XUMHUYECKOTO aHATN3a;

— HAy4duTh CTYJAECHTOB M0JIb30BATHCS TEXHUYECKUMH U AHATUTUYECKUMH BECAMHU, OIIPEIENIATh
Maccy OIPEIEIIEMOro BELIECTBA METOIOM IPABUMETPUYECKOTO aHAIIN3a, TOTOBUTh CTaHIAPTHBIE U
paboune pacTBOPbI, MPOBOJUTH CTAHAAPTH3ALIMIO PAOOUMX PaCTBOPOB;

—  ONPEAEIATh KOHUEHTPALMIO aHAIU3UPYEMOT'O PACTBOPA M MacCy OIPEENIEMOro BELLECTBA
METOJaMH KUCIOTHO-OCHOBHOI'0, KOMIUIEKCOHOMETPUYECKOTO U OKUCIUTEIIbHO-BOCCTAHOBUTEIILHOTO
TUTPOBAHMUSI, TTOJIH30BATHCSI MEPHOM MOCY/ION 1 Ta00paTOPHBIM 000PYI0BaHHEM;

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

— TPUBUTH HABBIKK PACYETOB M ITPUTOTOBIICHUS PACTBOPOB 33/IaHHOM KOHIICHTPALINW;
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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 00y4yarouuxcs ¢
npenojaaBaresieM (Mo BUAAM y4eOHbIX 3aHATHH, TEKYIIMA U IPOMEKYTOYHBIN KOHTPOJIb 110

AUCHMILINHE) M HA CAMOCTOSAITEIbHYIO Pa00Ty 00yUYaloIuXxcst

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 JCKIIMOHHOTO THIIa 16
3aHATHUS CEMUHAPCKOTO TUTIA 16
IPOMEKYTOUHAs aTTeCTalus 0,25
CamocrosiTesibHas padoTa 00yyalouuxcs, 4acoB 75,75
By npomexxyTouHOM aTTecTauuu 3a4ET

4. Conep:kanue IUCHUILIMHBI, CTPYKTYPHMPOBAaHHOE N0 TeMaM (pa3jejiaM) ¢ YKa3aHueM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKA/JleMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA

4.1 Ilepeuenv pazoenoe OucCUUNIUHBL C YKA3ZAHUEM MPYOOEMKOCHU AYOUHMIOPHOU
(KOHmMaKmmuoit) u camocmoamenbHou padomsl, U006 KOHMPONEN U nepeuHs KOMNnemeHyuil

Ounas hopma oOydeHust

TpynoemMKocTb, 4acoB Kon
Haumenoan
B TOM YHCJIE e KOMIIETEHIIH
HaunmeHnoBanue pasaesnoB U TeM ayAUTOPHOU u
BCETO .\ | camocTOsITEeNH | OLIEHOYHOTO
(KOHTaKTHOM ) N
HOW paboThI cpelncTBa
paboThI
OIIK-1
Pa3gen 1. Heopranuyeckas OIIK-7
! P 56 16 40
XHMHUS 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
JICCOTIHAITHS
Paznen 2. OIIK-1
9 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 aHAIHU3. 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
Kucnorao-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 aucuuningae 108 32,25 75,75

4.2 Cooeprrcanue OucyunIuHsl NO pazoenam

Pa3jnen 1. Heoprannueckasi xumusi

Heasb — popmupoBanue o01enpohecCHOHATBHYIO U O0IEKYIbTYPHYIO KOMIIETEHIMH y
OyAymuX BBITYCKHUKOB, TOJTOTOBKA CTYACHTOB K 3((EKTHUBHOMY UCIIOIB30BAHUIO XUMHUH IS
peumieHuss Mpo(ecCHOHANBHBIX 337ad B Oyaymedl mnpodeccHoHanbHOM — 1EATETbHOCTH.
Heopranunueckas xumus siBisieTcs OJHOW U3 OCHOBHBIX (DYyHJIaMEHTAJIbHBIX TUCHUIUIMH U UMEET
OTPOMHOE 3HA4YEHHME ISl MOATOTOBKM HHKEHEPOB-TEXHOJIOTOB XHMHUYECKHE 3HAaHUSA — ITO
TEOpeTUYECKasi OCHOBA JIJII OCBOEHUS CHEIHAIbHBIX JUCHMIUIMH — XUMUU M TEXHOJIOTUU BUHA,
AKHUPOB U F(PUPHBIX Maces, MOJIOKAa U MOJOYHBIX MPOAYKTOB Ul PeUIeHUs MpOodecCHOHATbHBIX
3a1a4 B Oynyiieit mpodeccuoHanbHON AeSITEIBHOCTH.

3aga4n — U3yYUTh TEOPETUYECKUE OCHOBBI CTPOEHUS aTOMa M XUMUYECKOH CBSI3H;

U3YYUTh TEOPETUUECKHE OCHOBBI SHEPTETUKH M KHHETHUKU XUMHUECKUX PEAKIHil; TEOpHH
pacTBOPOB, IPUUMH PACTBOPEHUS BEIIECTB, MIOBEIECHUS HOHOB B PaCTBOpaX, TEOPUH CUIIBHBIX U
CJ1a0BIX AJIEKTPOJIUTOB;

W3YYUTh IEPUOJUYHOCTh U3MEHEHUS CBOMCTB aTOMa, HAYYMUTh NPEACKa3bIBaTh OCHOBHbIE
CBOICTBa aroma 3J€MEHTa B 3aBUCUMOCTH OT PAaCMOJIOKEHHUS €ro B NEPUOJAMYECKOH cHucTeMe
J.1. Menneneesa; nuzyuuts teoputo OBP, BaykHelIie OKUCIUTENN U BOCCTAHOBUTENH, HAYUYNUTh
IpeJIcKa3bIBaTh HarpasieHue nporekanust OBP; n3yunTe KOOpIUHAIIMOHHYIO TEOPHIO CTPOEHUS
KOMIUJIEKCHBIX COEAMHEHUH; M3y4yUTh Ba)KHEHIINE OHOTeHHBIE 3JEMEHTHI, WX TOJO0XKEHUE B
I[ICXD A.1. MenaeneeBa, XUMUYECKOE MOBEJAECHUE U OCHOBHBIE HEOPTraHUYECKUE COCTUHEHUS,
chopMHpOBATh HABBIKA M YMEHHUS B TIOJTOTOBKE U MPOBEJCHUN XUMHUYECKOT0 SKCIIEPUMEHTA.

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

1. 1. OcHoBHbIe MOHATHS W 3aKOHBI XUMHH

Onpenenenue npeaMeTa XUMHAM, COIEpKAHKUE, LEMU U 33/1a4ud Kypca. XUMHYECKOE €IUHCTBO
mupa OCHOBHbIE 3aKOHbl W TIOHSTUS XMMHHU: aroOM, MOJIEKYJa, OTHOCHUTENbHAas aroMHas H
OTHOCHUTENIbHAS MOJIEKYJISIPHAsE MacChl, MOJIb, IOCTOSIHHAs! ABOIaJjpo, MOJIIPHAs Macca, XUMUYECKHUI
SKBHUBAJIEHT, (DAKTOpP 3KBUBATEHTHOCTH, MOJISIPHAsI Macca SKBUBAJIEHTA, 3aKOHbI COXPAaHEHHsI MacChl,
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IIOCTOSIHCTBA COCTABa, 3aKOH ABOIaJJpo, 3aKOH 3KBUBAJICHTHBIX OTHOLIEHUH. Kitacchl HEOpraHmuecknx
COETMHEHHUN: OKCHIbI, KUCIIOThI, OCHOBAHUS, COJM. ATOMHO-MOJIEKYIApHOe yueHHe. CoBpeMEeHHOe
IPEJCTABIICHUE O CTPOEHUMM aToMa C TOYKM 3pEHUS] KBAHTOBOM TEOPHUH, 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. IIpaBuno Xynaa. IleppoguuHocts M13MEHEHHs 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: BOZOPOA (CBOeoOpasue CTPOEHHs aToMa BOJOPOJA, YHHKAIBHOCTD
GU3MYecKNX M XUMHUYECKUX CBOWMCTB BOAOpOZA, OWHAPHBIE COCAMHEHHUS BOJOpPOJA, TMIpararys
[POTOHA, TUJIPUA-UOH, BOAOPOIHAS CBSA3b, TEOMETPHS U CBOMCTBA MOJIEKYJIbI BOJIbI, CTPYKTYpa JIbJ1a U
KHUIKON BOJIbI). DneMeHThl [A-noarpynmsl (oOmye CBOMCTBAa HATPHA, KU U JIPYTHX SJIEMEHTOB
HNOATPYNINBI, BOCCTAHOBUTEIIBHBIE  CBOMCTBA  INEJIOYHBIX  METAUIOB, TUJIPOKCUABL,  COJH,
TUIPATUPOBAHHbIE KATHOHBI M KOMIUIEKCHBIE COEIMHEHMS IIEJOYHBIX METAUIOB, MOHHBIA OOMEH,
POJIM HAaTpHA U KaJUsl B )KMBOU KIJIETKE, Iepeiaue HEPBHOIO UMITYJIbCA Y )KUBOTHBIX U YETIOBEKA).

Onementsl [IA-moarpymmel. OOmme CcBOiCTBA MarHusi, Kajdblds W JPYrHX DIIEMEHTOB
HNOATPYNIbI, OTJIMYMS CBOMCTB OEpWUIMS OT JAPYTUX 3JIEMEHTOB IMOJTPYIIIbI; BOCCTAHOBUTEIbHbIE
CBOIICTBA MarHus U IIEJIOYHO-3eMEJIbHBIX METAIIOB; TUIPOKCH/IBI, COJIU, THAPATUPOBAHHbBIE KATHOHBI
U KOMIUICKCHBIE COEIMHEHMS; JKECTKOCTh BOJIbL; POJIM MarHus W KalblMs B JKUBOM KIIETKE, B
PACTUTENBHBIX U dKUBOTHBIX OpPraHU3MaX, B IUTAHUH YEJIOBEKA U KOPMIICHUU KUBOTHBIX.

Xumus p-anemeHToB: 3aeMeHTbl [IIA-noarpynmer. OOmume cBoiicTBa Oopa, altOMUHUS U
JPYTHX 3J€MEHTOB MOJATPYIIIbI; KUCIOPOICOAEepKaIe COSTUHEHU 00pa, aIFOMUHHUS; pOJu Gopa 1
ATIOMHUHUS B OMOJIOTHYECKUX CUCTEMaX.

Onementsl [VA-noarpynmet  OOmiye cBOMCTBa yriiepoaa, KPEMHHUSI U JAPYTHX SJIEMEHTOB
HOATPYIITBI, XUMUYECKHE CBOMCTBA OKCHIOB YIJIEPO/Ia, YTOJIbHON KUCIOTHI M KapOOHATOB; OKCHUJL
KPEMHHUSI, CHJIMKAThl U aJIFOMOCHJIMKATBI; COEAMHEHUs] CBHHLA B CTENEHAX OKUCIeHHs +2 u +4;
TOKCUYHOCTbh COEJTMHEHHUI CBHUHIIA.

Onementsl VA-noarpynnsl. OOmme cBoiicTBa. XUMHYECKHE CBOMCTBA MOJIEKYJISIPHOTO
a30Ta; aMMHaK, TWApa3uH, TUIAPOKCWIAMHUH, MOYEBMHA; OKCHJbl a30Ta; a30TUCTas W a30THas
KUCJIOTBI M HUX COJM, TOKCHYHOCTb HUTPUTOB M HUTPATOB; OCOOEHHOCTH a30Ta KaKk OMOTEHHOro
AJIEMEHTa; 3HAuY€HHE a30Ta B IUTAHWU JKUBOTHBIX U YEJIOBEKA; AJUIOTPOIIHBbIE MOAW(DUKAIMN
docdopa; bochuHbI; OKCHIIBI, KUCIOPOICOAePKAIINe KHCIOTh pocdopa 1 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
B)KHEHMILIETO OKHUCIIUTENS B IPUPOJIE; 030H; OKCUJIBI, KUCIOPOACOAEPKALINE KUCIOThI, OCHOBAHUS,
COJM KHUCIIOPOJCOAEP)KAIIMX KHUCIOT KaK BaXHEHIIME KJIACCHl XUMMYECKUX COCTUHEHUIT;
XMMHUYECKUE CBOIMCTBA MEPOKCHIA BOAOPOAA; XMMUYECKHE CBOMCTBA AJIEMEHTHOMN Cephl; OMHApHbIE
COE/IMHEHHUS Cepbl C BOJOPOIOM U KHCIIOPOJOM; CEpHHUCTasl KUCIIOTa, CYJIb(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 YENIOBEKA U KUBOTHBIX.

Onementsl VIIA-moarpymmel.  OOmme cBoiictBa. PTOpoBOIOPOA, (HTOPOBOIOPOIHAS
Kucnorta, gropunel. Ponb ¢ropa B KHU3HEAEATENHHOCTH YEJIOBEKa M JKUBOTHBIX; XJIOPOBOJIOPOJ,
XJIOPOBOJIOPOAHASL KHUCJIOTa, XJOPUABI; POJIb XJOPOBOJOPOAHOW KHUCIOTBI M XJIOPUIOB B
KU3HEAEATEIbHOCTH YeJIOBeKa U JKUBOTHBIX; OKCUBI XJIOpa, KUCIOPOCOIEpIKAIIie 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; IPUMEHEHNE MO0/1a, NOJUJIOB U IPYTUX COETMHEHUH Hoa.

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



HUKENS, MEAW M LIMHKA B KU3HENESTEIIbHOCTU YEJIOBEKa M JKUBOTHBIX; TOKCHUYHOCTb COEIMHEHMI
KaJMUs U PTYTH.

1.3. Tunbl XUMHYECKHX PeaKIHii U 3aKOHOMEPHOCTH HX MPOTEKAHUS

Cpennsist 1 UCTUHHAsA CKOPOCTh XMMHYECKOW peakiyu. DakTopbl, BIMSAIOIIME HA CKOPOCTh
peakimMu. OJIEMEHTapHas CTajusi XUMHUYECKOM peakiMu. 3aKoH JEHCTBYIOUMX Macc sl
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 XMMHYECKOrO 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 CBSI3H: METOJ BAJICHTHBIX
ceieit (MBC), Tteopus ruOpuam3aliid W aTOMHBIX opOuTaieid. KpaTHOCTP W MOJISPHOCTH
KOBaJICHTHOM CBsi3u. (CBOMCTBA KOBAJCHTHOM CBS3W: JUIMHA M DHEPrUsl, HACHIIIAEMOCTb U
HarpaBlIeHHOCTb. MloHHas CBsI3b, MPHUPO/Ia 00pa3oBaHus U CBOMCTBA. MeTaiunueckas CBSi3b, PUpoOIa
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 (paauyca aToma, SHEPruil MOHU3ALMM U CPOACTBA K
ANIEKTPOHY, IEKTPOOTPULIATEILHOCTH ). [ IOHSTHS BaJIGHTHOCTH U CTETIEHN OKHCIIEHHUSL.

1.4. PacTBOpBI. DJIEKTPOTHTHUECKAS THCCOMAIUS

[puunabl 00pa3zoBaHusl pacTBOPOB. DU3NYECKHE U XUMHUYECKUE CHIIBI, 00YCIIOBIMBAIOIINE
o0pazoBaHue pacTBOPOoB. PHU3NKO-XUMHUYECKask Teopusi 00pazoBaHus pactBopoB J[.J. Menneneena.
CriocoObl  BbIpa)k€HMsI COCTaBa pPAacTBOPOB: MaccoBasi JOJI BEIIECTBA B PACTBOPE, MOJIApHAs
KOHIIGHTpAlLlMsl, MOJISIpHAs KOHUEHTpalMsl SKBUBAJIEHTA, TUTP. Teopus 3IEKTPOIUTUUYECKON
accormarimd  Appenuyca. CBOWCTBa pacTBOPOB  ANMEKTPOJIUTOB. CHIIBHBIC — 3JIEKTPOJIUTHI.
AKTUBHOCTb, HOHHAs1 cHJa pacTBopa. Crabble AJIEKTPOJIUTHI, CTelIeHh U KOHCTAHTa JAUCCOIUALIUU.
3akoH pa30asnenust OctBanbaa. Juccounanuys Bonsl. lonHoe nponsBenenue Bojabl. Bomoposlil u
TMIPOKCHIIBHBINA TIOKa3aTesu. Posb KOHLIEHTpallui 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. BomopoHblii
nokazaresb u OydepHas EMKocTh OyhepHbIX pacTBOpOB. Posib Oy(epHbIX ccTeM B OMOJIOTHYECKUX
NPOLIECCaX.

Onexkrponnas teopus OBP. Baxueiiie okuciuTens M BoccTaHOBUTENH. OKHCIUTEIBLHO-
BOCCTAHOBHUTENIbHOE paBHOBecue. CTaHAAPTHBIM OKHCINUTEIBHO-BOCCTAHOBUTEIBHBINA IOTEHIMAIL.
Vpasuenne Hepucra. DJIC u nHanpanenue nporekanuss OBP. IanpBanmdeckuit smemeHt. Psi
HaIlpsHKEHUH MeETayuloB. BimsiHME cpenpl M BHEIIHUX ycinoBui Ha HampasieHne OBP u xapaxrep
npoykToB. Jnhdy3noHHBII 1 MEMOpaHHBI IOTEHIIHANBI, UX Onosornyeckoe 3HadeHnue. Poims 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 COEAMHEHWM B pacTBOpax. KOHCTaHTBI yCTOMYMBOCTH, KOHCTAHTBI
HECTOMKOCTH. (DakTOpbl, BIMAIOMIME HA YCTOMYMBOCTH KOMIUIEKCHBIX COEJUHEHWM B pacTBOpax.
Xenarbl, BHyTPUKOMIUIEKCHBIE COSIMHEHMS, 3apsi]T KOMILIEKCO00pa30oBaTesl.

Pasznea 2 . AHaIMTHYECKAA XUMUS
Lesan — .mproOpeTeHNE TECOPETUYCSCKUX 3HAHUM U TPAKTUUCCKUN YMEHHIA, TTO3BOJISFOIINX
MOJATOTOBUTH M IIPOBECTH KAYECTBECHHBIN M KOJIMYECTBEHHBIN aHAIIH3.



3agaum — U3YyYUTb TEOPETHMUECKUE OCHOBBI AHAJIUTUYECKOW XHMHHM, OCHOBHBIE
INPUHIUNBI KauyeCTBEHHOIO0 aHaiu3a, C(OpMUPOBaTb HABBIKM U YMEHHS B IOATOTOBKE H
IIPOBEICHUM KAaYECTBEHHOI'O aHAJIW3d; HW3Y4YUTh OCHOBHBIC IIPUHLUIILI TPaBUMETPUYECKOIO
aHanu3a, cOpMHPOBATh HABBIKM U YMEHHUS B IOJATOTOBKE M MPOBEIEHUM IPABUMETPUYECKOIO
aHaJIN3a;

U3YYUTb OCHOBHBIC IPUHUUIIBI TUTPUMETPUYECKOIO aHaIU3a, KUCIOTHO-OCHOBHOIO
TUTPOBaHUSA, CPOPMHPOBATH HABBIKKU W YMEHHS B TOATOTOBKE U  IPOBEICHHUH
TUTPUMETPUYECKOIO aHaau3a M, B YaCTHOCTH, KHCIOTHO-OCHOBHOI'O THUTPOBaHHUSA; U3Y4YUTh
OCHOBHBIE IPUHIMIBI KOMIIIEKCOHOMETPUYECKOTO TUTPOBAHUS; U3YYUTh OCHOBHBIE ITPUHIUIIBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHOIO TUTPOBAHMS, METO1A IIEPMAHTAHATOMETPUU.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jesia

2. 1. TeopeTn4yecKue OCHOBbI AHAJIMTUYECKON XUMUHU
[Ipenqmer anammutrdeckoit xumun. Kraccudukaiwmss MeToZoB aHamm3a. XUMUYECKUe, (QH3UYECKUe U
bU3UKO-XUMHYECKHE METO/IbI aHanmn3a. KauecTBeHHBI UM KOJMMYECTBEHHbIM aHanu3. Beibop merona
aHaIM3a. 3HAYEHUE AHAIMTUYECKOM XMMHUM ISl CEIbCKOXO3SMCTBEHHOIO  IPOMU3BOJICTBA,
3KOJIOTMYECKOT0 KOHTPOJISL.

2.2. XuMH4ecKoe paBHOBecHe B TOMOT€HHbIX, FeTePOreHHbIX CHCTeMax

XUMHUYECKOE PABHOBECME B TOMOICHHBIX CHUCTEMax. OJIEKTPOJIMTHYECKAs JIWUCCOLIMALMSL.
ONeKTpoaUThI caadble U cuiibHble. BogopoHblii nokasarens. Bemunna pH kak ycrnoBue npoBeaeHus
AHAIMTHYECKUX PeaKiuii. Berancnenye konuenTpammii nosos H' u OH, u pH B pacTBOpax KHCIIOT,
OocHOBaHMH. bBydepHbie pacTBOpBI, MX TNpUMEHEHHE B aHAJIUTHYECKoW mpakthke. Pacyer pH
OydepHbix pacTBOpoB. ['maponu3 comneit, ero poinb B aHanmuze. DakTophl, BIUSIONME HAa TITyOUHY
IIPOTEKAHWSI THAPOIUTUYECKUX PEAKLHH.

XUMHUYECKOE paBHOBECME B TIE€TEPOreHHbIX cucteMax. [IpousBeneHne pacTBOPUMOCTH,
NPOM3BEAECHNE AKTUBHOCTEN M PacTBOPUMOCTH 3JeKTposuTa. [logHoTa OocaxaeHus U (akTophl,
BIIUSIIOIIME Ha TMOJHOTY OCaKIEHMS: BIMSHUE OJHOMMEHHBIX MOHOB, pH, KomiiekcooOpa3zoBaHue,
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIE PEAKIIMH, TEMIIEPATYpA.

2.3. KauecTBeHHbII aHAIN3

KauectBennblii aHamm3. OCHOBHBbIE NPUHILMIBI Ka4eCTBEHHOrO aHainu3a. llpumeHeHune B
CEeJIbCKOM XO3MMCTBE M HKOJIOTMYECKOM MOHUTOPUHIE. AHAIUTUYECKUE pPEaKIMu, TpeOOBaHUS,
NpenbsIBIsIEMblE K HUM, MX UYyBCTBUTEIBHOCTh M CEJIEKTUBHOCTH. J[POOHBIM M CHCTEeMaTU4eCKHid
aHamM3. AHayMTHYECKas Kiaccudukarys noHoB. Karuonsr 1-, 2-, 3-, 4-, 5-it rpynm. Anvossr 1-, 2-, 3-
i rpymnmn. ['pynmoBble peareHTbl. Makpo-, HNOIYMHKpPO-, MHUKPO-, YJIBTpaMHUKpOAaHAIN3. TeXHuKa
NOJIyMUKpOaHan3a (OCHOBHbIE omnepaiuu). KamenbHble M MUKPOKPUCTAUIMYECKHE PEaKIMH.
OOHapyxeHre KaTHOHOB. KauecTBEeHHbIE peaKlMi Ha KaTHOHBI HATPUs, KaJiHs, aMMOHHS, KaJbIIUs.
OOHapyxeHre aHUOHOB. KadecTBEHHBIE PEAKIMU HA AHUOHBI SO42', PO43', CI, NOs3. Anamms
HEN3BECTHOI'O BEILIECTBA (KOHTPOJIbHO-aHAIMTUYECKAs 33/1a4a).

2.4 T'paBUMeTPUYECKHIA aHATIN3

I'paBumMeTpuyeckuii  aHamM3 KAk METOA  KOJMYECTBEHHOro aHaimms3a. lIpumenenue
KOJIMYECTBEHHOTO AHAIM3a B AarpONpPOMBIIUIEHHOM IPOW3BOJICTBE M JKOJIOTMUECKOM KOHTPOJIE.
OOnacTy MPUMEHEHUs! TPAaBUMETPHUYECKOTO aHaIu3a, ero NMpeuMyliecTBa U HepocTatku. Onepaimy,
NpUMEHSIEMbIE B TpaBUMETpuueckoM aHanuze. OTbop cpemueit mpoObl. TpeOoBaHMS K BEIWYMHE
HaBecku. OcaxzaeHue. Beibop ocamutens. YCIoBHS OCaXIEHUsSI KPUCTAUIMUECKUX M aMOPQHBIX
BemtectB. Coocaxxiaenne. BeiOOp MpOMBIBHOM JKUAKOCTH. BBICyIMBaHWE W B3BEIIMBAaHHUE OCA/IKOB.
TpeboBaHMs K TpaBUMETpUUECKON (hopMe. AHATMTHYECKHE Bechl. TexHMKa B3BelIMBaHus. PacyeTs! B
rpaBUMETpUYECKOM aHamze. Paktop nepecyera. OnpeaeneHne BIAKHOCTH CETbCKOXO035IMCTBEHHOM
MPOIYKIIUY TPABUMETPUUYECKUM METOJIOM.

2.5. Turpumerpuyeckuii anamu3. Cywnocms mumpumempuyeckoeo auvaiuza. O0nactu
NpUMEHEHUs. MeToabl TUTPUMETPUUYECKOTO aHainu3a. Touka SKBUBaJIEHTHOCTU. CTaHIAapTHBIE U
CTaHJAapTU3UPOBAHHBIE BellecTBa. M3mepurtenbHas mnocyna. IlpuroroBneHue cTaHIapTHBIX



pactBopoB. TutpoBanme. Cxopsmuecs pe3ynbTarbl. CrnocoObl BBIPAKEHUS KOHIEHTPALIMH
PAacTBOPOB B TATPUMETPUUECKOM aHanu3e. Boluncienys B THTpUMETPUYECKOM aHAIH3E.

Kucnomno-ocnosnoe mumpoganue. CymHOCTb MeToJa. Buiabl KHCIOTHO-OCHOBHOIO
tutpoBaHusa. Kpusas TturpoBanus. Teopust uMHAMKAaTOpoB. MHTepBasn mepexona M IOKa3aTelb
TUTPOBaHMUA MHAUKaTOpa. BpiOop wuHaukatopa. IlpuroroBneHue CTaHIApPTHOIO pacTBOpa
KapOoHaTa HaTpus. YCTaHOBJIEHHE TOYHOW KOHUEHTpalUM (CTaHIapTU3aLus) paboyero pacTBopa
COJITHOW KHCIIOTHI MO KapOoHary Harpus. OmpeneneHue coiepikaHHs THAPOKCHIA HATpus B
pacTBOpe (KOHTPOJIbHO-aHATIMTHYECKAs 3a1aua). OnpeeneHne BpeMEHHOM JKECTKOCTH BOJIBI.

Komnnexconomempuueckoe MUMposaHue. Cy1HocTb METO/a. Peaxiun
KOMILIEKCOOOpa30BaHust U TpeOoBaHUsA K HUM. OnpesernseMble BEIECTBA B KOMIIEKCOHOMETPHUHU.
Hcnonp30BaHnEe aMUHONIOIMKAPOOHOBBIX KUCIIOT B TATPUMETPUUECKOM aHAIN3€. MEeTauIOXpOMHBIE
WHJMKATOPbI U TPeOOBAHUS K HUM. DTWICHIMAMUHTETPAYKCYCHAsl KUCIIOTa U €€ AWHATpUeBas Colb
(xommekcol — III, D/ITA) kak xenaromerpuueckue peareHTsl. OIpeneneHrne colepKaHrs HOHOB
KaJIbIIMS B PACTBOPE XJIOPHUA KalbLHsl (KOHTPOJIbHO-aHAIMTHYECKas 3a/1ada). Onpenenenue ooe
JKECTKOCTH BOJIBI.

Okucnumenvro-eoccmanogumenvhoe mumposanue. CyIHOCTb. MeToabl OKUCIUTEIBHO-
BOCCTQHOBHUTEJILHOTO THUTpoBaHus. MHmukatopel, npumensemble B OB-tutpoBanuu. Pacuersl B
OKHUCJIUTEIbHO-BOCCTAHOBUTENILBHOM THTpOBaHUM. IlepmaHranaromerpus. XapakTepuUCTHKa METOA.
OmnpenensieMple  BellecTBa B IepMaHraHaromerpud.  llpeumyinectBa M HEZOCTaTKH
HepMaHraHatoMerpud.  lIpuroroBneHue  CTaHIAPTHOTO  pacTBOpPAa  ILIABENICBOM  KHCIIOTHI.
Cranaaprusanys pacTBOpa EpMaHraHaTa Kajius 10 [1aBeneBoi kucnore. OnpeneneHrue couepKaHus
xenesa (II) B pactBope conmu Mopa (KOHTpOJIbHO-aHAIMTHYECKAs 3a/1a4a).

5. OueHouyHbIe MAaTEePHAJbI N0 TUCHUTLIIHHE
OrneHOYHBIC MaTepHAIIBl MO AWCIUIUIMHE MPEACTaBICHBI B BUIE (OHIA OICHOYHBIX
CPEJCTB.

6. MaTepuajabHO-TeXHHYECKOE U Y1eOHO-MeTouYecKoe odecnedeHue JUCIUTITUHBI
6.1 Ilepeuens yueono-memoouuecko2o obecneyeHus no OUCYUNIUHE

Ne ABTOp, Ha3BaHME, MECTO U3AHHS, U3ATEIBCTBO, TO/I U3JaHUsI, KOJHMYECTBO CTPAHUII, PEKUM
/ JlocTyna

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

Xumus (HeopraHudeckas M aHaJUTHYecKas). MeToauyeckue peKoMEeHAAluu 110
2 |M3Y4eHHUIO JUCLUIUIMHBI U 3aJaHus U1 KOHTPOJbHBIX pabor/Byxaposa A.P.— M., U3n.
PI'A3Y, 2019.- 32 c.

6.2 Ilepeuens yueonvix uzoanuil, He0OX00UMbBIX 0J151 0CB0CHUA OUCUUNIUHDBL *

OJeKTpoHHbBIE YUeOHbIC N3AaHUs B AEKTPOHHO-0MOanoTeyHbIX cucremax (ObC)**:

Ne ABTOp, Ha3BaHUE, MECTO U3AAHUS, TOJ1 U3IaHUS,

Ccpinka Ha yueOHoe m3nanne B ObC
n/m KOJMYECTBO CTPAHUI]

OcHoBHAa:
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[Tonomapesa, H.A. Heopranuueckas u
aHAJIMTUYEeCKasi XUMUS : y4eOHOe T0-
cooue / H.A. ITonomapesa, 1.B. Kone-
n ;glzn_l\ggzm_._sgﬁ78%Mcm LAY, https://e.lanbook.com/book/64866
89764-442-1. — Tekcrt : NEKTPOHHBIH //
JlaHb 351eKTPOHHO-OMOIMOTEeUHAS
cucrema. — URL:
https://e.lanbook.com/book/64866
YyebHoe nocobue mo odIel, Heopra-
HUYECKON U aHAIUTHYECKON XUMUH :
2019-08-14. — Kazanb : KTABM unwm. https://e.lanbook.com/book/122944
2. | baymana, 2019. — 145 c. — Teker :
AJICKTPOHHBIN //JIaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/122944
JlomoHUTEIbHAS
lanmupo, A.C. buonormyeckas XuMus :
yuebHoe nocobue / .C. llanupo. — 2-e
m3a., ucnp. — Cankr-IlerepOypr : Jlanp,
1. ]2019. — 312 ¢. — ISBN 978-5-8114-3910-| nttps://e.lanbook.com/book/121479
2. — Tekcr : 31eKTpOHHBIN / DIEKTPOHHO-
oubnuoTeunas cucrema «Jlauby : [caiiT]. —
URL.: https://e.lanbook.com/book/121479
OcraeBa, [I. 0. Xumusa. Teopus,
CIpaBOYHBIE MaTepuaibl, JabopaTOpHBIE
paboThI, KOHTPOJILHBIC 3a/IaHUS W TIPUMEPHI
pemieHust 3agay: yued. mocobue ais By30B / ) )
I10. Ocracsa, A.A. TIlamacenxo, E.B. http://lib.madi.ru/fel/fel1/fel14E166.pdf
2. |lomsixoBa; mox obmel pen.npod. HM.M.
[TanucoBa.—3-¢ u31., MOMOJH. M Tiepepad. —
Mocksa : MAJIA, 2013. — 260c. — Tekcr:
ANEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEYHAs
cuctema "AgriLib": caiit. — banammxa, 2012.

6.3 Ilepeuens I1eKmpoHHBIX 0OPA308aAMENbHBIX PECYPCO8 *

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

1. o UIHAIILHBIN CalT
KPYIIHEHUIIEro POCCHICKOTO
“nHGOPMAIIMOHHOIO MOPTAJIA B 00JIACTH HAVKH,

https://www.elibrary.ru/
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https://e.lanbook.com/book/64866
https://e.lanbook.com/book/122944
https://e.lanbook.com/book/121479
http://lib.madi.ru/fel/fel1/fel14E166.pdf
https://www.elibrary.ru/

TEXHOJIOTMHU, MEIUIIMHLI M 00pa30BaHMSL.

2. - denepanbHbIM nopTajn http://www.edu.ru/
«Poccuiickoe 00pa3oBaHue.

3. - HMudopmamuonnas cucreMa
«EnnHoe OKHO jgoctyma K oOpa3oBaTeIbHBIM
pecypcam.

4, - HayyHas JJIEKTPOHHAs OMOIMOTEKA
oTkpsbIToro gocrymna (Open Access).

5. MexaynapoaHas
uHpopMaoHHas cucrema no https://agris.fao.org/agris-search/index.do
CEJIbCKOX 03 CTBEHHBIM HayKaMm H
TEXHOJIOTHSIM.

6. o(UIHATBHBI caiiT https://agris.fao.org/agris-search/index.do
MunucrepcTBa CEIIBCKOT0 XO035HCTBA
Poccuiickoit @eneparuu.

http://window.edu.ru/

https://cyberleninka.ru/

6.4 Coepemennvie npogheccuonanvnvie 6a3pl OAHHBIX, UHPOPMAYUOHHBIE CRPABOUHbLE
cucmemul u TUYEHIUOHHOE NPOZPAMMHOE 0DecnedeHue

CoBpeMeHHbIE TPO(ecCHOHANIBHBbIE 0a3bI JaAHHBIX

https://rosstat.gov.ru/ - denepanpHas ciayx0a rocy1apCTBEHHOM CTATUCTHKU.

https://cyberleninka.ru/ - Hayunas snekrponHast 6ubiHoTeKa OTKphITOro nocrymna (Open Access).

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

http://fcior.edu.ru/ - ®enepansHbiil HEHTP HHHOPMAIIMOHHO-00PA30BaTEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexayHapoaHass HHGOPMAIMOHHAS CHCTEMa IO
CEJIbCKOXO03SIMCTBEHHBIM HayKaM U TEXHOJIOTUAM.

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

HNudopmannonnbie cipaBoYHbIe CHCTEMBI

1. opmarnmonno-cripaBounas cucrema «I 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, Jltonnke (OecruiaTHOE MPOrpaMMHOE 00ECIICUSHUE ITUPOKOTO Kilacca),

cHCTeMa TUCTaHIIMOHHOTO 00yueHus Moodle (www.edu.rgunh.ru),

Bebunap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupamnonuc), mporpamMMHoOe
oOecrieueHrWe  JJCKTPOHHOIO  pecypca  caifrta, Bkmodas OBC  Agrilib  u  BuacokaHan
PI'A3Y (http://www.youtube.com/rgunh),

aHTUBHpYCHOE porpamMmmHoe obecnieuenne Dr. WEB Desktop Security Suite.

Ilepeuens yuebnvix ayoumoputi, 060py008aHUs U MEXHUYECKUX CpedCcms 00yyeHus **
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HanmenoBanue

IIpexnasnavenue Ilepeyens
NOMelleHUs lopryca, o0opynoBaHus (B T.4. BUPTYaJbHbIe AHAJIOTH) H
(aynuropumn) Ne momemeH: TeXHHYECKHX CPeJCTB 00yueHus ™
(aynuropumn)
s 3anamuii Y4eOHo- CielMaTIN3uPOBaAHHAS Me0eb, HaOop
JNEKYUOHHO20 MUNa aJIMAHUCTPATUBHBIN | IEMOHCTpAIMOHHOTO 00opyaoBaHus, npoekrop EPSON
kopiyc Ne 335 EB-1880, o9kpaH HAacTEHHBIH MOTOPHU3UPOBAHHBIM
SIMSCREEN
Lna zanamui VYuebHo- Crnenmanu3upoBaHHas MeOenb,Becbl  anekTpuieckue
cemunapckozo muna, | AAMHUHHCTPATHBHBIH | (ACOM  JW -1) UFO; Xumuueckdne peaKTHBEL,
2PYNNOBbLIX Koprrye Ne 315 xuMudeckass nocyna;/laboparopusie creHapl:  «llytn
KOHCYIbmayut, TIpEeBPAICHS AMUHOKHCIIOT B
NPOMENHCYMOUHOU opraamMe»;«Pu3ndeckue  CBOHCTBA  MPEIENbHBIX
ammecmayuu yTaeBo10B»; «OCHOBHBIE KJIacChI OpraHUYECKUX
coenuHeHuiy; [ IpaBuna «MapKOBHUKOBaY,
«3arineBa»;«3aMelieHe B OCH30JIbHOM Koublie", Bechl
BJIKT M - 500;Kamopumerp K®K -2 — VXIJI
4,2;:Monometp U — 130;PH- MeTps1, BEITSDKHBIE TIKA(BI
Jna VY4ebHo- Uuraneabiit 3an. [lepconanpHble KoMmbioTeps! 11 miT.
CAMOCMOAMENbHOU aJIMUHUCTPAaTUBHBIA | BeIxog B WHTEpHET, [JOCTYH B  JJICKTPOHHYIO
pabomwl KOpIYC. rH(OPMaITMOHHO-00pa30BaTEIHHYIO cpemy
YHHUBEPCUTETA
VYuebHo- Crenmann3upoBaHHast Me0elb, MepCOHAITbHBIC
1abopaTOPHBIH kommbioTepsl 11 mT. BeIxon B WHTEpHET, AOCTyn B

kopiyc. Ka6. 320.

3NIEKTPOHHYIO nH(OPMAITMOHHO-00pa30BaTEILHYIO

Cpely YHHUBEPCUTETa

VYueOHo-
aJMHUHHACTPATUBHBIN
KOpIIyC.

Ka6. 105. YueOHas
ayUTOPHS ISt
y4eOHBIX 3aHSATHI
oOyJaronmxcs u3
YHUCJIa MHBAIUI0B U
sur ¢ OB3.

CrnenmamsupoBaHHas MeOenb, HabOp JEMOHCTPAIMOHHOTO
o0opynoBaHus. ABTOMAaTH3MpPOBAaHHOE pabodee MECTO IS
WHBAJIUJIOB-KOJISICOYHUKOB C KOPPEKLUMOHHOM TEXHUKOU U
HHAYKIMOHHOM cuctemoint DnCuc 290; ABTOMaTU3UPOBAHHOE
pabodee mMecto A CHAOOBHIAMIMX W HE3PSINX
MONB30BaTeNIe CO  CTAaMOHAPHBIM  BHICOYBEIMIHUTEIIEM
OnCuc 29 ON; ABTomMarm3mpoBaHHOE pabodee MECTO st
CTa0OBUASIINX M HE3PSYMX IOJB30BATEICH C ITOPTATHBHBIM
Bupeoyseanuurenaem DiaCuc 207 CF; ApromarusupoBaHHOE
pabouee

none3oBareiieil ¢ umraromeid MmamuHo OaCumc 207 CN;

MECTO sl CHa0OBUIAIMX W HE3PAYUX
AnmapaTHbIi KOMIUIEKC ¢ (yHKIMEH BUICOYBEIWYEHUS U
YTeHUs] Ul CIA0OBHIMIIMX W HE3PSUUX IOJIb30BaTeneit

DnCuc 207 OS.

*Vkasvieaemes obopyoosanue u mexuuueckue cpeocmea 0OyueHust 8 y4eOnol ayoumopuu Ois
Texnuyecxue cpedcmea o6yuenuss (TCO) — COBOKYNHOCMb MEXHUUECKUX
yempouicme ¢ OUOaKmuieckum obecneyeHuem, npuMeHseMulX 6 yuebH0-60CRUMAamenbHoM npoyecce O7is

npoGeoeHus: 3aHAMUI.

npeovaeHuss U 00pabomxu uH@opmayuu ¢ Yervio e20 ONMUMUIAYUU.

Taxum obpazom, TCO

00beuUHAIOM 084 NOHAMUA: MEXHUYEeCKUue ycmpoucmea (annapamypa) u oudaxmuyecKue cpeocmea
06yuenus (Hocumenu ungopmayu), Komopbvie ¢ ROMOWbIO IMUX YCMPOUCME 80CHPOUZBOOAMCAL.

**  [lpunoocenue 1 (nepeuenv yueOuwvix ayoumopuil 01 NPOGeOeHUs Y4eOHbIX 3ausmull,
CamocmosmenbHou pabomaot).
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DEJNEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUYPEXJEHUE BBICIIET'O
OBPA30BAHUA MUHUCTEPCTBA CEJIbCKOI'O XO35HUCTBA POCCUUCKOU ®EJEPAITNN

«POCCHMCKHAM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O X035 CTBA
HUMEHMU B.A. BEPHA JICKOI'O»
(YHuBepcurer BepHajackoro)

[punsro Yueusim coserom «YTBEPXJIEHO»
Yuusepcurera Bepuaackoro [popexrtop 110 00pasoBATCALHOMN JACATEABHOCTH
«28» mapra 2024 r. nporokon Ne 9 ' Kyapssues M.T",

«28»sapra 2024 1,

DoH/1 O1LIeHOYHBIX CPEICTB /sl IPOBeAeHUs TEKYIIEr0 KOHTPOJIS U POMEKYTOYHOI
arrecTalMu 00y4aroIMXCH M0 JMCUMILUINHe XUMHUSA (HeOpraHuvyecKasi M aHAJTUTHYECKAs)

Hampasnenue noarorosku 19.03.01 brorexHomorus
HanpasnenHnocts (ipo¢uiib) mporpaMMbl: BHOTEXHOIOTHS MUIIEBBIX MPOTYKTOB
KBanudukanus - 6akanasp

dopma oOyueHUs: OUHast

bamammuxa 2024 r.
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1.0nucanue nokasaresjiel 1 KpUTepueB OLCHMBAHNS TJIAHMPYEMbIX Pe3yJIbTATOB 00y4eHUs 10 y4eOHOM TUCIUIIUHE

KoMmnerennuii HNuauxkarop HauMeHoBaHue
copMHPOBAHHOCTH YpoBeHb 0CBOEHUST* Ilnanupyemblie pe3yabTaTbl 00y4eHUs OLIEHOYHOI0
KOMIIeTeHIM cpeacTaa
3Hnarb (3); 3Haer QyHIAMEHTAJbHBIE pa3/elibl OOIIel XUMUH, B TECTHPOBAHHE
®OopMyITUPOBKH OCHOBHBIX YaCTHOCTH XAMHYECKHE CHUCTEMbI W MPOLECCHI,
OIIK-7-Criocooen 3aKOHOB XHMHH, IIPEACIIBI UX PEaKIMOHHYIO CHOCOOHOCTH BEIIECTB, XHMHUECKYIO
IIPOBOIUTS NIPHMEHHMOCTH, CTPOCHHE i UICHTH(DHUKAIHIO, XUMHYECKHE MPOLIECCHI
KCTIEpHMEHTAIbHbIE CBOHCTBA KOMILICKCHBIX MPOUCXOAIIEE B IOYBE U PACTCHUSX.
COEIMHEHUI, METOIbI YMmeer: PemiaTe 3aaun Ha pacyeT KOJIWYSCTB BEIIECTB,
HCCIIEIOBAaHUS U
MAaTeMaTU4eCKOr0 OIMCAHUS BCTYMAIOLIMX B PEAaKIHMI0 U IOJNYYAIOUIUXCS B XOJIE
HCHI’ITaHHH 1o CBOICTB Ba)KHEHIIINX KIaCCOB IHoporoeswiii pEaKkIMy, pacCYUTHIBATh MPOLECHTHOE COJCpIKAHHUE
3alTaHHOU MCTOMIMKE, COeTHHEHUI (Y10BJIETBOPUTEJIBHO) | 3JEMEHTa B BEWIECTBE MO (HOPMYyIE, PACCUUTHIBATH
HaOJIIOCHHS 1 JI03bI YAOOPEHH ¥ KOPMOB C HY>KHBIM COOTHOIICHHEM
W3MEPEHNS, JIO3UPYEMBIX 3JIEMCHTOB.
o0OpabaThIBaTh U Buiajieer: HaBBIKAMH BHIIOJHEHHS OCHOBHBIX
HHTEPIIPETUPOBATH XMMHUUYECKHX ONEepaluii, HaBbIKAMH CAMOCTOSTEIIBHOTO
3KCHepI/IMeHTaJ'ILHLIe OCBOCHMS 3HAHUAMU, UCTIOJIB3YSA COBPEMEHHBIC
JIQHHbBIE, PUMEHSIS O6p3,30BaTeJUIBHBIe TEXHOJIOTHH, TPHEMaMH paboTHI B
XHMHYECKOI1 1abopaTopuu
MaTeMaTUYECKUE, >
busmuecke, GusnKo- Ymerts (Y): [posecTr anamms Teepao 3Haer: (yHmaMeHTalIbHBIE pa3fenbl oOmEeH | TecT
C UCIIOJIb30BaHUEM METOIOB XAMHH:  XAMHYECKHE  CHCTEMBl M IIPOLIECCHI,
XUMHICCKHC, 006BEMHOr0 aHaHu3a (METO PEaKIMOHHYIO CIOCOOHOCTH BEIIECTB, XHMHYECKYIO
XUMHUHCCKHUC, HEUTpaIU3aIu, METOT UICHTH(OUKALHIO, XUMHYECKHE MPOIIECChI
Ouosoruyeckue, OKHCJIUTEJILHO — MPOUCXOIAIEE B TIOYBE U PACTEHHUSIX.
MHUKPOOHOIIOTUYECKUE | BOCCTAHOBUTENBHOIO YBepenno ymeer: Pemate 3agauum  Ha  pacder
METO/IbI TUTPOBAHMS), YMETH IPOBECTH KOJIMYECTB BEIECTB, BCTYMAIONIMX B PEAKIHI0 U
HPOCTHIE KAYECTBEHHBIE TpoBuHyTHii MONYYAOIINUXCS B XOJA€ PEakKid, pPaCCUUTHIBATH
PEaKInH, UCTIOB30BATh 3HAHUSI (xopoitio) TIPOLICHTHOE COZIEPHKAHME HIEMEHTa B BELIECTBE MO
B 00J1aCTAX XUMUH IS (dbopmyie, pacCYMTHIBATh 03Bl YAOOPEHHH U KOPMOB C
OCBOEHHMS TEOPETHUECKUX HYKHBIM COOTHOIIEHHEM JI03UPYEMBIX 3JIEMEHTOB.
OCHOB U MPAKTHKH MPU YBepeHnHo BJIa/IeeT: METOJaMH HaBbIKAMH
PpELIEHUH 3a1a4 BBIMIOJIHEHUS. ~ OCHOBHBIX ~ XHMHYECKHX  OINEpaLuii,
OUOTEXHOJIOTHH HABBIKAMH CaMOCTOSITEIbHOIO OCBOCHHUS 3HAHHSMH,
HCTIONB3YS COBPEMEHHBIC o0pa3oBaTebHbIC
TEXHOJIOTHH, MpUEMaMH pPabOTHl B  XHUMHYECKOH
J1a00paTopuu
Baaners (B): naBbikamu Bricokuii CdopmMupoBaBmieecss CHCTeMAaTHYeCKOe 3HAHHE: | TECT
BBITIOJIHEHHS OCHOBHBIX (OTIM4HO) (byHIaMeHTalIbHBIE pa3fensl o0meil XWMHH, B T.4.
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XMMHUUYECKHX OTIEpaIHi,
HaBBIKAMH CaMOCTOSITEIILHOTO
OCBOCHUSI 3HAHHUSIMH, UCIIOJIB3YS
COBpEMEHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTUH, IPHUEMaMH pabOThI
B XUMHY€ECKOi1 1abopaTopun

XMMHUYECKHE CHUCTEMBl M TIPOLECCHl, PEAKUHOHHYIO
CIIOCOOHOCTP BEIECTB, XUMHUYECKYIO WICHTU(HUKALHIO,
XMMHUUYECKHE MPOLECCHl IMPOMCXOMdIlee B II0YBE U
pacTeHMsIX.

CdopmupoBaBiinecsi cHcTeMaTHYecKoe YyMeHHUe:
pemarh 3aJadyd Ha pacyeT KOJMYECTB BEIICCTB,
BCTYMAIOMIMX B PEAKIUI0 W IIONYYAIOMIUXCS B XOJE
peaxIyy, paccUYUTHIBaTh IPOLECHTHOE COJCpKaHHe
JJIeMEHTa B BemIecTBE IO (opMylie, PacCUUTHIBATH
JI03bl YIOOPEHH 1 KOPMOB C HYXXHBIM COOTHOILIEHUEM
JIO3UPYEMBIX DJIEMEHTOB.

CdopmupoBaBiieecs CHCTEMAaTHYeCKOe BJajieHHe:
METOJaMHU HaBBIKAMH BBITIOJTHEHHUS OCHOBHBIX
XMMHUUECKHUX ONEpaluii, HaBBIKAMH CAMOCTOSTEIBHOTO
OCBOCHHS 3HAHUSIMH, HCIIONIB3YSI COBPEMCHHBIC
00pa3oBaTeNbHBIC TEXHOIOTHH, IPUEMaMHU paOOTHI B
XIUMHUYECKOH TabopaTopun

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 U
00bEMHBIX CBOICTB
JUCTIEPCHBIX CHCTEM,
CTpOCHHME  BeIlecTBa  JUIs
NOHUMAaHUS CBOMCTB
MaTepuajoB M MEXaHH3Ma

XUMHUYCCKUX ITPOLECCOB

IToporoBbiii
(Y10BJIETBOPHUTEIBLHO)

3HATh: TOJBKO OCHOBHOM MaTe€puan, HO HE
YCBOUTB €r0 JCTalIH, NONYCKAaThb HETOYHOCTH,
HEJ0CTaTOYHO NPaBUIIbHBIE (OPMYIHUPOBKH,
HapyLIEHUs JIOTUYECKOU MOCIEN0BATEIIbHOCTH
B M3JI0’KEHUHU ITPOTPAaMMHOIO MaTepHaa.

yMeTh: peularb BCE TUIIMYHBIE 3aJa4d Ha

OCHOBE BOCIIPOU3BEACHHUS CTaH/IaPTHBIX
QITOPUTMOB PEIICHUs, NPU 3TOM JOIyCKaeT
HETOYHOCTH, HEJOCTaTOYHO  MPABHJIbHBIE
(hOpMyIUPOBKH, HApYyIIEHUS  JIOTUYECKOU
MOCIIEZI0BATEIBHOCTH B U3JI0)KEHUU
MPOTrPaMMHOTI0

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

CUTyalUUsIX, HO TpPHU DITOM JIOITYCKaeT
HETOYHOCTH, HENOCTATOYHO  IIPAaBUIbHBIE
(hOpMyIUPOBKH, HApYIIEHUS  JIOTUYECKOM
I10CIIE0BATEILHOCTH B W3JI0)KEHUU

TECTUPOBAHUC
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IporpaMMHOI'O MaT€pualia.

Ymers (Y): npumeHsTh 3HaeT TBepAO: MarTepual, TIpPaMOTHO M IO | TECTHPOBAHME
3HaHUS 3aKOHOB, METOJOB CYLIECTBY  M3JlaraeT €ro, He  JIOMycKas
(bM3UIecCKO W KOJUTOMITHOM CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC
XUMUHU JUTSt peLieHust Ymeer yBepeHHO: peniaTh BCe TUIMYHBIE 3aadd
IIAPOKOI0 Kpyra Hay4YHBIX U Ha OCHOBE BOCIIPOHU3BEIECHUS CTaHJAPTHBIX
TeXHUYECKUX MpolieM B AITOPUTMOB pEUICHUs, TBEPJO 3HACT Marepuall,
NPOMBILIUIEHHOCTH; FPAaMOTHO M MO CYILIECTBY H3Jaraer €ro, He
MPpUMCHATH A0onyckKasg CYHICCTBEHHBIX HETOYHOCTEH B OTBETE
OKCIICPUMCHTAJIBHBIC METOABI Ha BOIIPOC.

onpeaeIeHUs Biageer yBepeHHO: peniaTh  yCIOKHEHHbBIC
(PMBUKOXMMHYECKUX CBOWCTB 3aladyl Ha OCHOBE TMPHOOpPETEHHBIX 3HAHUM,
BCUICCTB u AUCTICPCHBIX YMGHI/II\/'I U HaBBIKOB, C HX INPUMCHCHUEM B
CHUCTEM; [apaMeTpoB IIpoaBuHYTHII HETUINYHBIX CUTyalusX, HE JOMmycKast
XUMHUYECKUX  peakuuil u (xoporo) CYILIECTBEHHBIX HETOYHOCTEN B UX PELICHUHU.
IMOBCPXHOCTHBIX HBHeHHﬁ;

HCIIOJIb30BATh CBOICTBA

XUMUYECKUX BEIIECTB JUIS

penieHus 3aa4

npodeccuoHaIbHON

JEeATENbHOCTA,  MPOBOJIUTH

(m3uyecKkue W XUMHYECKHE

OKCIIEPUMEHTHI,

00pabaTkIBaTh 170'¢

pe3ynbTaThl, MOAEIUPOBAThH

(1)I/I3I/I‘ICCKI/IC n XUMHWYECKHE

MIPOIIECCHI;

Bnapern (B): - Hmeer chopmupoBaBIeecss cHCTeMaTHYeCKHe | TECTUPOBAHME
MHUKPOOHOIOTHUECKIMU 3HAHUSA:

METOJaMU aHaJIn3a 3aKOHOMCPHOCTHU q)HSHLIeCKI/IX, XUMHUYECKUX H
MHUKPOQIIOPHI TPOILYKTOB; Bricokuii OMOJIOTHYECKUX MPOLECCOB, JISKAIIUX B OCHOBE
- MHUKPOOHOIOTHUECKUMU (oTaAU4YHO) MHUKPOOHOJIOTYECKUX MIPEBPALIECHUH,

METOJIaMHU KOHTPOJIS
KadecTBa MPOTyKTOB

MPOUCXOSAIMMX B TMPOAYKTaX Ha Pa3IHYHBIX
3TaaxXMUKPOOHOJIOTHIECKUX TPOIIECCOB;
- 3aKOHOMEPHOCTH (PU3UYECKUX, XMUMHUYCCKUX U
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OMOJIOTUYECKUX TPOLECCOB, MPOUCXOIAIINX HpPU
MHUKpPOOMaNbHOW TOpYe NPOLYKTOB, C LEIBIO
pa3paboTKH Mep IS MX MPEeIOTBPALCHUS

HNmeer chopmupoBaBmIeecs CHCTeMaTHYeCKOe
yMeHHe: - aHAIU3UPOBaTh MUKPOOHMOIOTHUYECKHIA
COCTaB MPOAYKTa C LENbI MPOTHO3UPOBAHUS €TO
OpraHOJIENITHYECKUX M (PYHKIIMOHATIHHBIX CBOHCTB
- UCIIOJIb30BAaTh 3HAHUA (1)I/I3I/I‘ICCKI/IX, XUMHYECKUX
U MHUKpPOOHONOTUYECKUX 3aKOHOMEPHOCTEH [UIs
aHaJIM3a CBOMCTB MPOJYKTa UPa3pabOTKH IPUEMOB
10 ONITUMHU3ALUHU TEXHOJIOTHYECKOIO IIPOLIECCOB
IMokazan chopmupoBaBuIeecs
cucTeMaTuyeckoe BJajeHue: - (opMupoBaHue
HaBBbIKOB CaMOCTOSITCIBLHOM IIOCTaHOBKH n
IIPOBCACHUA TCOPECTUIYCCKUX u
9KCIIEPUMEHTAIBHBIX (U3UKO-XHUMHUYECKUX
UCCIIEI0BAHUM.

2. Onucanue NIKaJ ONeHMBAHUSA

2.1 llkana oyenusanusn Ha ymane meKyuLe20 KOHmMpous

®opMa TeKyLIero OTtcyTcTBUE YCBOEHUS IToporosslii [TponBunyTHI (XOpomo) | Beicokuit (0TIM4HO)
*
KOHTPOJIA (HM>KE TOPOTOBOTO) (YAOBIETBOPUTENHHO)
Brinonnenue HE BBITIOJIHEHA UJIN BCE Pemmeno 6omnee 50% 3amanus, HO Pemeno 6omnee 70% BCE 3aJ[aHMsI pEIIeHbI 0e3

KOHTPOJIbHBIX 3aIaHUI

3aJlaHuUs PEeLICHBI
HENPaBUIHHO

menee 70%

3aaHus, HO €CTh OIINOKHU

OLIUOOK

19




2.2 lllkana oyenueanusn na ymane nPomMedcymodyHoil ammecmayuu (3auem u IK3amel, Kypcosas paooma)

®opmMma
MPOMEKYTOUHOMN
aTTecTaluu

OTCyTCTBHE YCBOCHUS
(HIXE TIOPOTOBOIO)

[ToporoBsrii (YIOBIETBOPUTEIHHO)

[IponBuHYTHIN (XOPOIIIO)

Brrcokwii (0TIMIHO)

BeImosHeHne HTOroBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Menee 51%

51-79%

80-90%

91% u Ootee

Bremmonnenue
KOHTPOJIBHOM paboThI

HE MOKa3aJl YMCHHUE
cobupats u
CHCTEMaTU3UPOBATh
nH(GOPMAITHIO U3
TEOPETUYECKUX
HCTOYHHUKOB,
aHaJIN3UPOBAThH
NpaKTHYECKUI MaTepual,
HE OBJIAJIE] METOUKON
UCCIIEeIOBaHUS, HE
MPOSIBUJI TBOPYECKHUI
noJaXo01 U
CaMOCTOSITEIBHOCTD B
aHanuse, 000O0IIEHUAX U
BBIBOJIaX, HE
apryMEHTHPOBAJI
MPEUIOKEHHS, HE
coOiroan Bce TpeboBaHus
K 0()OpMIIEHHIO KyPCOBOM
paboThI U CPOKOB €e
HCTIOJIHEHHUSL.

ToKa3aj yMeHue coonuparp
HHPOPMALIUIO U3 TEOPETUIECKUX
HMCTOYHHUKOB, aHATTM3UPOBATh
MPAKTUYCCKUI MaTepuan Juis
WLTIOCTPANUi TEOPETHIECKUX
MOJIOKEHUH, HEJIOCTATOYHO OBIIAIET
METOJIMKOMN MCCIICIOBAHHUS, HE
MPOSIBHIT TBOPYESCKHUH TIOAXO U
CaMOCTOSITEIIBHOCTh B aHANIN3E,
0000IIIEHNAX U BBIBOIAX, HE
apryMEHTHPOBAJ TPEIIOKEHUS, HE
co0Jro1a1 Bce TpeOOBaHMS K

0 OPMIICHUIO KypCOBOM padOThI U
CPOKOB €¢ UCIIOJTHEHHSI.

IoKa3aj yMeHHe coOuparh u
CHCTEMaTHU3UPOBATh
UHQOPMAITHIO U3
TEOPETHIECKUX HCTOYHHKOB,
aHaJM3UPOBATH ¥ TPAMOTHO
UCIIOJIb30BATh MPAKTHUECKHN
Marepua Ui HUTIOCTPALHid
TEOPETHYECKUX TTOJIOKEHHH,
MPOSIBUJI TBOPYECKHUI MOIXO
U CaMOCTOSITENIFHOCT B
aHaJM3e, HeIOCTATOYHO
apryMEHTHPOBAJ BBIBOJIBI U
NpeIOKEHNs, He COOIIoIaI
Bce TpeOOBaHUSA K

0 OPMIICHHUIO KypCOBOM
paboTHI 1 CPOKOB €€
HCIIOJHEHUS.

IOKa3aj yMeHHe coOuparh u
CHCTEMaTHU3UPOBaTh
MHQOPMAITUIO U3
TEOPETHIECKUX HCTOYHHUKOB,
aHaJIM3UPOBATH ¥ TPAMOTHO
UCIIOJIb30BaTh MPAKTHUECKHUH
Martepuai il WILTFOCTPani
TEOPETHYECKHUX IOJI0KEHHH,
NPOSIBAJI TBOPYECKUH TTOAXO U
CaMOCTOSITEIIEHOCTh B aHAIH3E,
000011IEHNIX U BBIBOIAX,
apryMEHTHPOBAIT TIPEJIOKEHUS,
co0JIr0 171 BCe TpeOOBaHMSI K

0 OPMIIEHUIO KypCOBO pabOTHI
U CPOKOB €€ MCIIOTHCHUSI.
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3. TunoBble KOHTPOJIbHbIE 32JaHUS UJIH HHbIe MATEPHAJIbI, HE00X0AUMbIe /I 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

KomiuieKT TecTOB 10 AUCHHMILVINHE IS TEKYIIero KOHTPOJIs
KaxnoMy cTyaeHTy nIpy TECTUPOBAHUHU IO JUCUUIUIMHE MpPEeNocTaBiseTcss 15 Bonpocos,
Ha Ka)KJpll U3 KOTOPBIX JaHbl BAPUAHThl OTBETOB, TOJILKO OJIMH U3 HUX SBJISETCS NPABUIbHBIM.
CryneHty HeoOXOAMMO BBIOpPAaTh MpPAaBWIBHBIA OTBET M3 MPEIJIOKEHHBIX €My BapHaHTOB
OTBETOB.
Jlns BeinmonHeHus tecta orBoautea 30 MuHyT. OTBETUTH HE MEHEE, YeEM Ha 9 BOIIPOCOB.
Pa3nes 1. Heopranmueckasi XuMust
3adanus c ep1o60pom omeema:
1. B nabGopaTopHBIX YCJIOBUSIX PACTBOPUTEH MOKHO OT/AEJIUTH OT PACTBOPEHHOI0
BellecTBa:
a) JIeKaHTalueil; 0) meperoHKou
B) GUIBTPOBAHHEM; I') OTCTAauBAaHUEM
2. Ha pacTBopuMOCTSH YIJIEKHCJIOI0 I'a3a B BOje He BJIUSIET:
a) J1aBJICHUE; 0) TemriepaTypa
B) CKOPOCTb MPOITYCKaHUs TOKa rasa;
I') XMMHUYECKOEe B3aUMOJICUCTBHUE Ta3a C BOJIOM
3. PacrBopumocTh BeuniectB B psiay AgCl —AgBr —Agl:
a) YBEJIUYUTCS; 0) yMEHBILIUTCS;
B) HE U3MEHSETCS; T') YBEITMYMBAETCS, a 3aTEM YMEHbBIIIACTCA
4. Tlo xakoii opmyJie MOKHO PACCUNTATH MOJIAPHYIO KOHIIEHTPALUIO 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 10151 KPMCTAJUIM3ALHOHHON BOABI B KPHCTALIOTHApPaTe XJOPHAA
kobOaabTa (II) paBna 45,38%. ®@opmyJia 3TOro KpUCTAJIOrHAPaTa:
a) CoCl; - 6H20; 6) CoCl; - 4H,0
B) COClz : 2H20; F) COC12 : Hzo
6. Cmemanu 50 ma 0,1 M pacrBopa HC1 u 50 ma 0,1 M pacrBopa NaOH.
Mousipnas konueHTpanusa NaCl B nmoJiyueHHOM pacTBOpe paBHa (MOJIb/J1):

a) 0,10; 0) 0,05;
B) 0,20; r) 0,02
7. Ocagok xJjiopuaa cepeopa (I) Bpimamaer npu 100aBJeHMH PAacTBOpPa 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 peakiMy 0Ca/IKa 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%; 0) 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 10Jsl cepHOii KHCJI0THI paBHA 9.8%, To yeMy paBHAa MoJIIpHAS
KOHIIEHTPAaI}sl 3TOr0 PacTBOPA NMPH IJIOTHOCTH PaBHO# 1r/mur:
a) 0,01momb/7; 6) 0,1 MomB/7;
B) 1MOuB/IT; r) 10momb/n?
12. Ecau mMojsipHasi KOHUEHTPAUUsA CePHOW KHCJI0ThI paBHA 0,5 MOJIB/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
IUIOTHOCTHIO PaBHO# 11/MJ1 HY2KHO /151 IPUTOTOBJIEHHS 1 J1 1eUMOJISIPHOTO pacTBOpa:
a) 10m; 6) 100mut;
B) 200M; r) 500M1
14. Yem oTiMyaercs 1Mo BeJHMYUHE MOJSIPHASI KOHUEHTPAIUSI CEPHOIl KMCIOTHI OT
MOJISIPHOI KOHIEHTPAIlUN JKBUBajIeHTa?
a) HU4YEM; 0) B 3 pa3a MeHbIIIE;
B) B 2 pa3a Oouiblie; ) B 2 pa3a MEHbLIE.
15. Yem oTaMyaeTcs Mo BeJIHYMHE MOJIAPHAS MAacca IKBUBAJIEHTA CyJab(paTa HHHKA
OT €ro MOJISIPHO# KOHIIEHTPANHU:
a) HUYEM; 0) B 2 pa3za 0oJbIIIE;
B) B 3 pa3a Oouiblie; ) B 2 pa3a MEHbIIIE.
Kitou k Tecty

3aoanus c ev1b6opom omeema:
1. HaumeHbIIMI pagnyc MMeeT aTOM:

a) soSn; 0) 33As; B) 16S; r) 15P
2. DjleMeHT, HeBO30Y/KIEHHBIi AaTOM KOTOPOI0 He COJAEPKHT HeclapeHHBIX
3JIeKTPOHOB, - 3TO:

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

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

a) S —3JIEMEHTOB; 0) p — DIIEMEHTOB;
B) d- 2JIEMEHTOB; r) f- aIeMeHToB.
5. XumMuuyeckoMy 3jeMeHTy, pacnojoxedsHomy B IV nepuwome, 1A-rpynme,
COOTBETCTBYET pacipejaeleHHe 3JIeKTPOHOB 10 JHePreTH4eCKUM YPOBHAM

a)2,8,8,2; 0)2.8,8,1; B)2.818,1; 1)28,18,2

6. ATOM KaKOro 3;1eMeHTa HMeeT IeKTPOHHYI0 KoHdurypammio 15 25°2p°® 3s? 3p°4s!
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°453d*°4p°

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

9. .hUcxoas u3 aHAAM3a JIEKTPOHHBIX CTPYKTYP ATOMOB U 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 HA0Op KBAHTOBBIX YHCEJ ISl 3JIEKTPOHOB aToMa HeoHa. CKOJIbKO
3J1eKTPOHOB HMEIOT 3HAYeHHsA 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 MPUTSKCHUEM SIJIPA U JICKTPOHOB

0) TPaBUTAIIMOHHBIM BO3ACUCTBUEM SIpa HA AIEKTPOHBI

B) 3JICKTPOCTATHUECKUM OTTAJIKUBAHHEM AJICKTPOHOB

F) BBaHMOHeﬁCTBHGM OJICKTPOHOB ¢ BHCIIHUM MAariuTHBLIM IIOJIEM
12. Daexrponnas 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 NO00YHOEe KBAHTOBOE YHCI0 | 1 3J1eKTpoHOB
TPeThero YHePreTH4ecKOro 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. CTaHaapTU3MPOBAHHBI PACTBOP B KUCJIOTHO-OCHOBHOM TUTPOBAHUM:

a) coJisiHas KucnoTa; *
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) TOYKa SKBUBAJICHTHOCTH JICKUT B MIETIOYHOU 00TIaCTH;

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 MIETIOYHOU 00JIaCTH;

B) TOYKA KBHUBAJICHTHOCTH JIEKHUT B KUCIIOTHON o0nactu; *

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 00JIaCcTH;

') 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 JISKUT B KUCIOTHOW 00JIacTH;

I') TATPOBAaHUE HEBO3MOXKHO. *

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

0) mepMaHraHaTOMETPHS;

B) IUXPOMAaTOMETPUS;

') KOMIIJIEKCOHOMETpHUS. *

10. {151 onpesiesieHUs1 BpeMEeHHOM KeCTKOCTH BO/JbI PUMEHSIeTCS:
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. KucJI0THO-0CHOBHBIM HHIMKATOPOM SIBJISIETCS:
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 BellecTBO B IEPMAHTAHATOMETPHUH:
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 — HoTe moJssipHOCTBH 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.YcTaHOBHMTE COOTBETCTBHE MEXK1Y YPABHEHHEM XHMMHUYECKOH peakuuu U H3MeHeHneM
CTereHH OKMCJIEHUS OKMCIUTEIA: K KAXKI0i Mo3ulMu, 0003HaYeHHOIl 0YKBOIi, moxdepure
COOTBETCTBYIOUIYIO MO3ULNI0, 0003HAYEHHYI0 M (POIi.

ypaBHeHI/Ie peaKkunu 3menenune creneHy OKUCICHUS
OKHUCIIUTEIIA

1) Mn*"—>Mn™®

2) Mn*®*—>Mn"’

3) Mn""—>Mn"

4) CI°—2ClI "

5) Mn"®*—Mn"

6) 2C1-—CI%

a) K,MnO, + 8HCI = MnCl, + 2Cl, + 2KCI + 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 BemmecTBa U GopMyIaMu
PeareHToB, ¢ KaXKIbIM 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) CO, 3) Cl,, NaOH, KHCO4
d) HBr 4) Na,SO,, HCI, FeCls
5) NaOH, C, O,

8.YcranoBure cooTBeTCcTBHE MEKAY HA3BAHUEM COJIM H OTHOLICHUEM TOM COJIM K
THAPOJIN3Y: K KaKI0# MO3HINHI, 0003HAYEHHOI 0YKBOii, MOA0epUTE COOTBETCTBYIOLLYIO
MO3MIHI0, 0003HAYCHHYIO U (PO
HazBanue coan
a) kapOoHatr HaTpus
b) cynedar Harpus
C) amerar HaTpus
d) xmopun Gapus

OTHomeHue K THAPOJIH3Y

1) ruzpoIn3 1Mo KaTHOHY

2) TUAPOJIU3 TI0 AHUOHY

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

9. YcraHoBHTE COOTBETCTBHE MEXK1Y YPABHEHHEM XMMHUYECKON peaKklMy U HalpaBJIeHUeM
CMelIeHN s XUMHUYeCKOr0 PABHOBECHS NP YBEJIMYEHHH JaBJICHUSA B CUCTEMe: K KaxIA0i
Nno3uuM, 0003HAYeHHOI 0YKBOIi, Mog0epHTe COOTBETCTBYIOILYIO MO3UIUI0, 0003HAYEHHY IO
uudpoii.
DopmyJia BellecTsa

a) CaCO3(TB,)‘:>CaO(TB) + COZ(F) - Q

b) COu + Cly)SCOCL*+ Q

€) Nypy+3HyS2NH;3 + Q

d) Cam) +C0,nS2CO +Q

HamnpapieHue cMellleHUs XMMHYECKOT0 paAaBHOBeCHS
1) B CTOPOHY IPOJYKTOB PEAKIUH

2) B CTOPOHY HCXOJHBIX BEIIECTB

3) mpaKTUYECKH HE CMEMAETCs

10.YcraHoBuUTE COOTBETCTBHE MEKAY PEAreHTAMM U CTENeHbI0 OKUCJICHUS aTOMA-OKUCIUTEeIs:

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 cosin X 100aBHJIM HECKOJIbKO KamneJb Bemecrsa Y. B
pe3y/bTaTe peakuuy Ha0/1101a/1 BbleJeHHe 5KeITO- 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 PeareHTOM, ¢ OMOIIbI0 KOTOPOro ux
MOKHO OTJIMYHTH JIPYT 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 100aBWJIN HECKOJIbKO Kamne/b BemecTtsa Y. B
pe3yJbTaTe peakuuu Ha0JII01a/ 11 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, ¢ IOMOIIbBIO KOTOPOIro ux
MOKHO OTJIUYMTDL APYI OT JApyra.

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

5) AgCl

15. Hatpuii npopearuposaJ ¢ BogopoaoM. Ilpoaykr peakuuu pacTBOpu/Iu B BojAe, IPH
3TOM 00pa30BaJICH ra3, pearupyluui ¢ XJ0poM, a MOJTYy4YeHHBIH PACTBOP NPH HATPEBaHUH
NpopearupoBaJl ¢ XJ0poM ¢ 00pa3oBaHHeM cMecH ABYX coJieil. Hanummure ypaBpHeHus
ONMCAHHBIX PeaKIUii.

16. LluHK NOTHOCTHIO PACTBOPHUJIN B KOHIIEHTPHPOBAHHOM PAcTBOPe IMAPOKCHAA KAJIHA.
O0pa3zoBaBmmiicsi NPO3pPavYHbIN PACTBOP BHINAPHJIH, 2 3aTeM NPOKAJIWIU. TBepabii
OCTAaTOK PACTBOPWIH B HEOOXOAMMOM KOJIHYECTBE COJAHON KNCaA0ThI. K
o0pa3oBaBuIeMycsl IPO3PAYHOMY PACTBOPY A00ABHJIH CYJIb(HUI AMMOHHUSA M HA0II0121H
oOpa3oBanue 0es10ro ocaaka. Hanummre ypaBHeHHe YeThIpeX ONMMMCAHHBIX peaKIuil.
17.B cxeme A' - B> > C* - D* - E 1, 3— peakuun coeannenus; 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 xkenesa (I10), sxeneszo, xnopun sxenesa (I1I), ruapokcun xenesa

(1)

3. bpomun xenesa (1), 6pomun xenesa (I11), sxene3o, nonun xene 3a (II), cynsdun xenesza (II)
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4. Oxkcup xene3a (II), oxenn xenesa (I11), okcnn amoMuHNS, HUTPAT aTFOMUHHUS, THIPOKCHT
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 UTOTOBOro Tecta. J[ns BeimonHeHus tecta orBoautcs 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 3KBUBAJICHTHOCTH COBIAJAET C TOUKOM HEHTPaIbHOCTH;
0) TOUYKa PKBUBAJICHTHOCTH JICKUT B IICTIOYHON 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+3H,S04=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 00HAPYKUTH HOH B MPUCYTCTBUM IPYTHX, HA3bIBAETCH !
a) CEIICKTUBHOM;

0) crienrpuIecKoit;

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 MO3BOJIsIET KAYeCTBEHHAS PeaKLMsl:
a) ¢ MOITMOICHOBOM KUIKOCTHIO;

0) ¢ nueHmIaMIHOM;

B) C XJIOPHJIOM Oapus;

T') C TUAPOKCUIOM HATPHSI.
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7. OonapyxuTh pocdaT-uoOH B pacTBOpPeE MO3BOJIAET KAUYECTBEHHAS PeaKIMsl:
a) ¢ MOJIMOICHOBOM KUIKOCTHIO;

0) ¢ nueHmIaMHHOM;

B) C XJIOpHUJIOM Oapus;

T') C TUJIPOKCHJIOM HATPUSI.

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

0) GuoseToBBIi;

B) KUPIUYHO-KPACHBI;

T') 3€JICHBIN.

8. I[Ipn KOMIJIEKCOHOMETPHUYECKOM THTPOBAHUH HCIOJIB3YIOT HHIAMKATOP
a) mueHUITaMHUH;

0) penondranenn;

B) MYpEKCHJ;

') METHJIOBBIH OpaH)KEBBIi.

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

0) a3puoxpom;

B) IIEpMaHIaHaT KaJus;

r) ¢peHondranenH.

11.CooTBeTcTBHE MEKAY ONpeAe/sieMbIM BelIeCTBOM M CIIOCO0O0M KHCJIOTHO-OCHOBHOI'O
TUTPOBAHUA

OmnpenensiemMple BEIECTBA CnocoObl KUCIIOTHO-OCHOBHOTO TUTPOBAHUS

1. CaCOs a) IlpsiMmoe TUTpOBaHHUE

2. NaCl b) O6parHoe THTpOBaHKE

3. CH3;COOH €) TurpoBaHHE METOAOM 3aMEICHHS
d) PeBepcuBHOE TUTpOBaHUE

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

XuMHnyeckas nocyaa IIpumenenne

I
[Tomaya 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.YcTaHnoBuTE COOTBETCTBHE:

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
NepMaHraHaTOMETPUU 6) KMnO4

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

15. lonoJHUTH:

a) U3 (PMKCaHAJIOB TOTOBST PACTBOPHI C TOUHO 3aJJaHHON KOHLIEHTpaluen
0) TUTp MOKa3bIBAET COAEPKAHNE MACCHI BEIIECTBA B €UHHIIE 00BEMA PacTBOpa
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