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AHHOTANUA
paboueii mporpaMMbl y4eOHOM IUCIUTIIMHBI
b1.0.14 «XuMust HeopraHuueckasi U aHATUTHUECKas» JJIsl TOATOTOBKU OakasiaBpa 1o Harpasiie-
Huto 36.03.02 «3o00TexHuA», HanpaBiIeHHOCTH. «[IpoIyKTHBHOE KMBOTHOBOACTBO»

Ilesqb ocBOCHMS TMCHUIIMHBI: TTOJIyYE€HHE CTYACHTAMHM TEOPETHUECKUX M NMPAKTHUECKUX
3HAHWH U NMPHOOPETCHNE YMEHHUI ¥ HAaBBIKOB B 00JACTH XUMHH C LENBI0 UX JaJbHEUIIETO TpuMe-
HEHMS B PO ECCUOHATILHOMN 1eATEIIbHOCTH.

MecTo IMCHUIIMHBI B Y4e0HOM ILIaHe: JUCLUMIUIMHA BKIIOYEHA B 00S3aTENIbHYIO YacTh
y4eOHOro IjIaHa 1Mo HampaBiieHHio noarotoBkd 36.03.02 «3ootexHus», HampasiaeHHOCTH: «IIpo-
TYKTUBHOE KHBOTHOBOJICTBOY.

TpebGoBanus K pe3yjbTaTaM 0CBOEHUS JUCHMILUIMHBI: B PE3yJIbTaTe OCBOCHHUS JUCIHU-
TUTMHBI (YOPMUPYIOTCS CIETYIONUE KOMIETEHIIUH:

Vuueepcanvuvie (VK):

VYK-1 - Cioco6eH ocyIecTBIATh MOUCK, KPUTHUECKUI aHAIN3 U CUHTE3 UH(POPMALIUH, TPUMEHATh
CUCTEMHBIN MOJIXO/ JIJIsl peLIeHMsI TIOCTaBJICHHBIX 33]1a4;

— VK-1.1 - [TonuMaeT anropuTMbl aHaau3a 3a1a4, BbIACIAS UX 0a30BbIE COCTABIISIONINE,
— VK-1.2 - YMeeT HaXOOUTh U KPUTHUECKHU aHATU3UPOBATh MH(OpPMAIIHIO, HEOOXOAUMYIO
JUISl pellieHUs TIOCTaBJIEHHOM 3a/1a4H;
— YK-1.3 - AprymentupoBanHo (popMupyeT cOOCTBEHHBIE CYKICHHS U OIICHKH C UCTIOIb30-
BaHHMEM CHCTEMHOI0 MOJX0/1a.
Kpartkoe coaep:kxaHue QUCHUIIMHBI: CTEXUOMETPUYECKUE MOHATUA U 3aKOHBI, XUMHYE-
CKUI DKBUBAJICHT, KOHIIEHTPALUs U CBOICTBA PacTBOPOB, KUCIOTHO-OCHOBHBIE CBOWCTBA BEIIECTB,
BOJOPOJHBIA IOKa3aTellb, THUAPOJIA3 COJEH, XMMUYECKasi KUHETUKA U XUMHUYECKOE pPaBHOBECHE,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA BEIIECTB, KOMILJIEKCHBIE COEIMHEHUS U KOMILJIEKCO-
00pa3oBaHue, CBOMCTBA BaKHEHIIHMX S-, P- U 0-3JIEMEHTOB M MX COCAMHCHUM, KAUeCTBEHHBIN U KO-
JINYECTBEHHBIN aHAJIN3.
OO0ast TPy 10eMKOCTh JHCHHMIIMHBL: 3 3a4eTHbIX enuHuIbl (108 yacos)
IIpoMe:KyTOYHBIN KOHTPOJIb: YK3aMEH

1. Ileanb ocBoOeHMS JUCHHUIIJIMHBI

[lenpro OCBOEHUS TUCHUILIMHBI «XUMHUS HEOPraHUYECKass U aHAIIMTUYECKAS ABIISIETCS I10-
Jy4deHHEe CTYACHTaMH TEOPETHUYECKMX M MPAaKTUYECKUX 3HAHWN M MpUOOpeTeHHe yMEHUIl U HaBbl-
KOB B 00JIaCTH XUMHH JIJIsl YCIIEIIHOTO OCBOCHUS CHEIUATIbHBIX TUCIMIIIMH U IPUMEHEHUS IPUO0-
PETEHHBIX YMEHUH U HaBBIKOB B IPO(ECCUOHATILHON e TEIbHOCTH.

N3ydenneM AMCUUIUIMHBI TOCTUTAaeTCs (OpMUPOBaHUE y OOYUYaIOLIMXCSl CIOCOOHOCTH OCY-
HIECTBIIATh MOUCK U KPUTHUECKUN aHaiIu3 MHGOpManuu, HEOOXOAUMOMN Ui pEeIIeHUs MOCTaBJICH-
HBIX 3a7ad.

2. MecTo IucUMILIMHBI B Y4eOHOM Mmpolecce

JucuumnuHa «XUMHS HEOpraHWUYeCKas U aHAIMTUYECKas» BKIIIOYEHA B 00sS3aTeIbHBIN Tie-
peUYCHb JAUCHUIUIMH y4eOHOoro miaHa. JlucrumimHa «XuMHUsT HEOpraHWYecKas W aHaJTUTHUICCKasH
peanusyetcs B cootBeTcTBUU ¢ TpeboBanusmu OI'OC, OIIOIT BO u YyebHoro minaHa 1o Harpas-
nenuto 36.03.02 «300TexXHUSD.

JucuunnmHa «XuMus HEOpPraHMuYecKass U aHAJIMTHYECKas» SIBIIAETCS OCHOBOIOJIArarolen
JUISL U3YUYEHUS CIACAYIOMMX TUCIUTIINH: XUMHUS OpTaHU4YecKas, OMOXUMUS, MUKPOOHUOJIOTHS U UM-
MYHOJOTHS, (PU3HOIOTHS M ITOJOTHUS KUBOTHBIX, 300TUTHEHA, OXpaHa OKpYXKarolle cpessl, 0e3-
OTIACHOCTh KU3HEEATETLHOCTH, 300TEXHUUECKHUI aHAIN3 KOPMOB, JJAOOpaTOpHas OIICHKA KayecTBa
MPOIYKIIMH, TEXHOJIOTHS IEPBUYHON TIepepaboTKH MPOAYKTOB KHBOTHOBOJICTBA.



OCOOECHHOCTBIO TUCIUIUIMHBI SBISETCA ee 0a30BBbIH XapakTep, Tak KaK OHa CIOCOOCTBYET
JTydlieMy MOHUMAHUIO XUMHUYECKUX OCHOB JKM3HENEATEILHOCTH OpraHu3Ma, (opMHUpyeT TeopeTnye-
CKYIO M 9KCIIEPUMEHTAIBHYIO OCHOBY JUISI YCIICITHOTO OCBOCHUS CTICUAIBHBIX TUCIIUILIHH.

3HaHM, TOJyYSHHBIC TPU M3YYE€HUH JUCHUIUIMHBI « XUMUS HEOpPraHU4ecKasi U aHAJIUTHYe-
CKas», Jajee OyayT UCIIOIb30BAHBI, IPEXkKIE BCETO, B MPO(PECCHOHATIBHOM NEATEIbHOCTH.

Pabouast mporpamMma JUCHUILIMHBI « XUMUSI HEOPraHWYECKasi ¥ aHAIUTHYECKas» Ul MHBA-
JHIOB W JIUI] C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37J0POBbs pa3pabaThiBaeTCsl MHAWBUIYAIBHO C
y4eToM 0COOEHHOCTEH MCUXO(U3NIECKOTO Pa3BUTHS, HHANBUAYAIbHBIX BOZMOKHOCTEH M COCTOSI-
HUSI 3J0POBBS TAKUX O0YYaIOIINXCS.

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 110 JUCHHILJIHHE, COOTHECEHHBIX €
IVIAHNPYEMbIMH Pe3y/JIbTATAMM 0CBOCHHUSI 00pa30BaTeJbHONH NPOrPaMMbl

W3ydenne naHHON y4eOHOUM MUCIUIUIMHBI HAMPABJICHO HAa ()OPMUPOBAHHE Y OOYYAIOIINXCS
KOMIICTEHIIHI, TIPEICTABICHHBIX B TaOIUIe 1.



TpeOoBaHusi K pe3yibTATAM 0CBOEHHSI Y4€OHOM U CHUIJINHBI

Taomuma 1

pPacTBOPOB; IOJIB30BATHCS
TEXHUYECKMMH W aHallu-
TUYECKUMHU BecaMH, Mep-
HOHM IOCYIOH MU NPOCTEH-
MM J1a00paTOpHBIM 000-
pyldoBaHueM H mpubopa-
MH, TPOBOJUTH CTaHIAp-
TU3aIMI0  paboyux pac-

Ne Kon Conepanue s T B pe3ynbrare n3yueHus: yaeOHON NUCHUTUIMHBI 00YYaIONIUECs IOJDKHBI:
/1 Kcomrie- KOMITETEHIINH (UK €€ YacTH) TCHITUMN 3HATh YMETh BIAJIETh
TEHIUHA
1. |VK-1 CrocobeH ocymecTBIATh | YK-1.1 — IloHuMaer|OCHOBHbIC TMOJIXOAbl K |OCYHIECTBISITh MPOCTEH-|JOTMKOM  XMMHUYECKOTO
HIOMCK, KPUTUYECKUH aHAIM3 | aIropuTMbl  aHauu3a | PEIICHUI0 aHATMTHYECKHX |IME CTEXHMOMETPUYECKHUE | MBILICHNS; 3HAHUAMH 00
U CHHTEe3 MH(pOpMaLuH, NPHU- | 3aa4, BbLACIAS UX Oa- |3a1ad, pacyeThl;  MCIOJIb30BaTh | OCHOBHBIX XUMHUYECKHX U
MEHSTh CHCTEMHBIM TOJXOJ | 30BbI€ COCTABJISIONINE |OCHOBHBIE METObI KOJIH- | CBOMCTBA XUMHUYECKUX | PHU3UKO-XUMUYECKHX 3a-
JUISl PELICHUS MMOCTABICHHBIX YECTBEHHOTO M  Kadye- |BEIIECTB B JIAOOPATOPHOW | KOHAX; HAaBBIKAMH  BbI-
3a1a4 CTBEHHOI'O AaHajlu3a; ocC-|H MIPOU3BOICTBEHHOM | TOJIHEHUST OCHOBHBIX XH-
HOBBI CTATUCTUYECKOH | MPAKTUKE;  TOJIB30BaThCs | MUUECKUX J1a00paTOPHBIX
00paboOTKM  Pe3yibTaTOB | COBPEMEHHOM XHUMHUYECKOH | OTiepaiui
AKCIIEPUMEHTA; MpaBuWJja | TEPMUHOJOTHEH; paccuu-
paboTBl C XMMHYECKOM | ThIBATh COOTHOIIICHUE
MOCYJ10H, peaKTHBaMu, | KOMIIOHEHTOB U TOTOBUTH
BeCaMH M JIa0OPATOPHBIM | paCTBOPHI 3aJaHHON KOH-
o0opyaoBaHrueM LHeHTpauuu; u3mepsaTs pH

TBOPOB,  Ka4y€CTBEHHBIN

aHaJIM3 MOHOB
VK-1.2 —  VYwMeer |OCHOBHYIO YYeOHYIO JIH-|pa0oTaTh C y4YeOHHKaMH, |HaBbIKAMH  pabOThI  C
HAaXOJUTh U KPUTUYE- |TEPATYpy (B TOM HYMCIIE|JEKUHUAMH, DICKTPOHHEI-|Yy4eOHOH  JIMTEpaTypoH,
CKM  aHaIM3MPOBATh |JJIEKTPOHHBEIE YYEOHMKH), (MM BEPCHUSIMH y4eOHMKOB, |0azaMM JaHHBEIX, HH(OD-
uHbopMalKoo, HeoO- |6a3bl JaHHBIX, MH(POpPMa-|HaXOAUTh HYXKHBI MaTe- | MaMOHHO-CIPABOYHBIMH
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XOJUMYIO JUIsl peliie-

HUOHHO-CIIPAaBOYHLIC u

puajl B IIOUCKOBBIX MWH-

N IIOMCKOBBIMU CHCTCMA-

HUS  [IOCTaBJIEHHOW |IIOMCKOBBIE CHUCTEMBI, CO-|(OPMAIMOHHBIX  CHCTE- | MU, KPUTUYECKOTO aHaIM-
3a1a4u BpeMEHHbIE HH(OpMAIH- | Max, OCYIIECTBISATh KpHU-|3a HHPpOpMAIHH
OHHBIE TEXHOJIOTUU TUYECKUN aHamu3 UHQOp-
MaluH
VK-1.3 — AprymMeH- |OCHOBHBIE IOAXOBI K|BOCIHPHHUMATh MaTepHall, HABLIKAMM KOHCIIEKTHPO-

TUPOBAaHHO (hopMupy-
eT cOOCTBEHHBIE CYXK-
JICHHUS ¥ OLICHKH C UC-
NOJBb30BaHUEM  CH-
CTEMHOT0 110JIX0/1a

OIICHKE 3aKOHOMEPHOCTEH
XUMHUUYECKHUX  MPOLIECCOB
(OOMEHHBIX, OKHCIUTEINb-
HO-BOCCTAaHOBHUTEIIHHBIX);
XAMHYCCKUX CBOWMCTB H
crmoco0oB NOJIyYEHUS
pPa3IMYHBIX KJIACCOB HeE-
OpPraHMYEeCKUX COEJMHE-
HUH

KOHCIIEKTUPOBATh, aHAJU-
3UpoOBaTh, 0000IIATh WH-
(dbopmariio, CTaBUThH 11€J1b,
pelaTth [IOCTaBJIEHHBIE
3a7a4M, J€eJIaTh BBIBOJIBI
Ha OCHOBE KCIIEpUMEHTA

BaHUs, aHaau3a, 0000IIe-
HUs,  (hOpMyIUpOBaHHMS
BBIBOJIOB 110 Pe3yJIbTaTaM
SKCIICPHUMEHTA




4. CTpyKTYpa M coiep:KaHHe TUCHUIIHHbI

4.1 PacnpenesieHue TPYA0EMKOCTH JUCIHUILIMHBI 10 BUIaM PpadoT Mo ceMecTpam
OO1mast Tpy10EMKOCTb TUCIMILIMHBI COCTaBisieT 3 3aueTHbie equHuibl (108 vacos), ux
pacmpeneneHye mo BujaaM padoT ceMecTpaM MpeCcTaBIeHo B Tabauiax 2a u 20.

OYHASA ®OPMA OBYYEHMUA

Tabmuma 2a

Pacnpenesienue Tpy10€éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT M0 ceMecTpam

TpynoémkocTb
Bup yueOHoii padoTnbl B 1.4. o cemecTpam
yac.
Ne2
OO0mas Tpy10éMKOCTb JIMCLIUILIMHBI 10 Y4eOHOMY IIJIaHy 108 108
1. KontakTHas pabora: 72 72
AynuTopHasi paéora 72 72
8 MoM yucine:
nexyuu (J1) 36 36
npaxmuyeckue 3ausmust (113) 36 36
2. CamocrosiTesasHas padora (CPC) 18 18
camocmosnmenvHoe usyyeHue pazoenos, Camonoo02omosKa
(npopabomka u nosmopenue 1eKYUOHHO20 Mamepualda u mMa- 18 18
mepuana y4eOHUKo8 u y4eoHvlx nocooull, N0020MosKa K 1d-
OOpamopHbIM 3aHAMUAM, KOJLOKEUYMAM U M.O.)
Iloozomoska K sx3ameHy (Konmpois) 18 18
By mpoMeKyTOYHOTO KOHTPOJISL: DK3aMeH
3AOYHASA ®OPMA OBYUYEHUSA
Tabnuua 26

Pacnpenesienne Tpya0éMKOCTH JUCHMILIMHBI 110 BHIaM padoT Mo ceMecTpam

TpynoéMkocTh
Buj yueoHoit padoTnl LS BL OGS
yac. MecTpaMm

Ne2
OO6masi Tpy10éMKOCTb JIUCIUTUIMHBI 110 YIeOHOMY IIAHY 108 108
1. KonrakTHas pabora: 10 10
AyauTopHasi padoTa 10 10
8 MoMm yuce:
qexyuu (J1) 4 4
npaxkmuyeckue 3ansimust (I13) 6 6
2. CamocrositesqibHasi pabora (CPC) 89 89
CAMOCMOSIMENbHOE U3YHEHUE PA30eN08, CAMON0020MOo8Ka (npopabom- 89 89
Kd U NOBMOpeHUe TeKYUOHHO20 MAMePUand U Mamepuaia y4eOHuKos u
VUEOHBIX ROCOOULL, NOO20MOBKA K NPAKMUYECKUM 3AHSIMUIM, KOJLIO-
K8UyMam u m.o.)
Iloozomoska K sK3ameny (KoHmpoib) 9 9
Bu mpoMexyTOYHOTO KOHTPOJISI DK3aMeH




4.2 Cogepxxanue TMCUUNIMHBI

Tabmnuna 3a
TemaTuyecKuil JIaH y4eOHOM TUCHUILIHHBI
KoHTakTHan
HanmMeHoBaHMe pa3/ieioB U TeM THCIHMILIMH BHeayauTopuasi
(YKpyHIHEHHO) Beero pabora pa6ora CP
J 113

Pasnen 1 «TeopeTnueckrie OCHOBBI) 46 16 18 12
Paznern 2 «XuMHUS DIIEMEHTOBY 20 8 - 12
Pasznen 3 «KauecTBEeHHBIN U KOJIMYECTBEHHBIN aHAIN3) 38 12 14 12
HToro mo gucuuninHe 108 36 36 36*

*O0muii 00beM CaMOCTOSATEILHON padOThI CTYACHTOB cocTaBisieT 36 yacos, B T.4. 18 yacos CP
1 18 JacoB Ha MOATOTOBKY K DK3aMCHY.

Paznen 1. «Teopernyeckue 0CHOBBI»
Tema 1. «Crexuomerpuyeckue pacyersl. PacTBopbi»

IIpenmer n 3HaueHne XUMUHU. OCHOBHBIE MOHATUS U 3aKOHBI CTEXMOMETPUH: MOJIb,
MOJISIpHAs Macca, XMMHYECKUU JKBHBAJEHT, (AKTOpP SKBHUBAJICHTHOCTH, MOJSpHAs Macca
skBHUBaJieHTa. OCHOBHBIE 3aKOHBl CTEXMOMETPHUHU: 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH CO-
XpaHEHUsI MacChl BEIIECTB, 3aKOHBI KPATHBIX U OOBEMHBIX OTHOILIECHWUH, Ta30BbIE 3aKOHHBI,
3aKOH 3KBUBAJICHTOB.

[lonsaTue gucnepcHBIX CUCTEM U pacTBOpoB. PacTBopumocTs BemecTB. CiocoOsl
BBIPA)XKEHUS COCTaBa pacTBOPOB. 3HAUEHUE PACTBOPOB B XMMHUM U OMOJIOTHH. DIEKTp O-
autbl. CBOHCTBa pacTBOPOB CHIIBHBIX 3JIEKTpoJUTOB. KoadduuueHT akTHUBHOCTH.
HNonHas cuna pacTBopa. 3HaueHUE PACTBOPOB CUJIbHBIX 3JIE€KTPOJUTOB B XUMHUHU, OUOJIO-
rum u reoxumun. Cnadsie 351eKkTpoauThl. CTENeHb U KOHCTAaHTa Auccouuanuu. Bona xak
cnalblif anekTponut. MoHHoe mpousBeneHue BOJbl. BooopoaHbIH M TUAPOKCHUIIBHBIN
nokasartenu pacTBopoB. CiocoObl U3MEpPEHUs] BOAOPOJHOTO MOKa3aTens. Poib KoHIEH-
Tpalluu BOJOPOJHBIX MOHOB B OMOJOrMUYecKHX mIpoleccax. bypepusie cuctemsl. Poub
OyepHBIX cUCTEM B OMOJIOTHYECKUX MPOIleccax.

I[Tonsatue ruaponusa. Tunel ruaponusyromuxcs colsied. IIpuMeHeHune 3aKOHOB
paBHOBecus K mpoueccy ruaponusa. Koncranra u crenenp rujaposusa. CocraBieHue
YPaBHEHUH TUAPOJIU3A.

Tema 2. «CxopocTh M 3HepreTHKa XUMMHYECKHX peakuuii. XuMHuyecKoe paBHOBECHE»

[ToHsiTHE O CKOPOCTH XMMHYECKON peakuuu U (pakToOpbl, BIUSAIOMINE HA CKOPOCTH
peakuuu. 3aKOoH JAeUCTBYOMMUX Macc. KoHCTaHTa CKOpOCTH peakiuu. 3aBUCUMOCTh CKO-
pPOCTH XUMHUYECKOH peakuuu oT Temnepatrypsl. Ilpasuno Baut-T'ohda. YpaBHenue Appe-
Huyca. [IpeacraBienue 06 3HEpruu aKTHUBALMU, YHEPTETHYECKOM Oapbepe U aKTHUBHUPO-
BAaHHOM KOMIIJIeKce. 3HaueHUEe XMMHUYECKONH KUHETUKHU B XMMHH, OUOJIOTUH U CEIIbCKOM
XO35UCTBE.

XUMHYECKOE paBHOBECHE KaK pe3yJbTaT caMONPOU3BOJIBHOTO MPOTEKAHUs 00pa-
TUMOW peakuuu. JIMHaMHUUYECKHN XapaKTep XMMHUUYECKOro paBHOBecus. IIpu3zHakum uc-
TUHHOTO paBHOBECHsA. XMMHYECKOE paBHOBECHUE M 3aKOH JAeHcTByromux macc. KoH-
cradTa paBHoBecus. [IpuHnun Jle Illarenve-bpayna. Poinp XMMUUYECKHMX PaBHOBECHH B
npupone. [lonsaTue xkaranusza u karaiauzaropoB. Katanus u pepMeHTEHI.

Tema 3. «Ctpoenue atoma. [lepuoanyeckasi cucrema

Ilepuonnueckuit 3axkoH J[.MI. MenneneeBa u ero TpakTOBKa Ha OCHOBAHHUU CO-
BPEMEHHOU TeOpuH cTpoeHUA atomMa. CTpyKTypa MEPUOAUYECKON CUCTEMBI AJIEMEHTOB:
IIEPUOBI, TPYIIBI, ceMencTBa. [lepuoguyeckuil Xxapakrep U3MEHEHUS! CBOMCTB aTOMOB:
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aTOMHOTO pajauyca, SHEPIruu MOHU3AIUH, CPOJICTBA K AJIEKTPOHY, OTHOCUTEJIBHOM AJIE K-
TPOOTPULIATEIILHOCTH, CTeNeHU oOKuciaeHus. llepuonuueckuit xapakTep HU3MEHEHUS
CBOMCTB BEIIECTB. 3HAYCHUE MEPUOJUUYECKOT0 3aKOHa A1 XUuMUU. OCHOBHBIE MOJIOXK €-
HUSl U MOHATUS KBAHTOBOW TEOPHU M KBAHTOBOW MEXaHUKHU. KBaHTOBBIE yHCIa: TJiaB-
Hoe. OpOuTanbHOE, MAarHUTHOE M CIHWHOBOE. DJIEKTPOHHBIE KOH(PUTYpaIlMd aTOMOB.
[Mpunnun [Maymu. IIpaBuno Xynpa. IIpaBuno KneukoBckoro. CrnocoObl 3amucu 3J€K-
TPOHHBIX (GOPMYJ aToMa.

Tema 4. «XuMHuueckas CBA3b)»

[Ipupona u TUIBI XUMHYECKUX CBSI3€H: KOBaJCHTHAs, MOHHAs, METaJJIMUuecKasi,
BojopoaHas. KoBajeHTHas CBsI3b M €€ IapamMeTpbl: SHEPTUs, HACKIIIAEMOCTb, HAIpaB-
JIEHHOCTb, MOJSAPHOCTh U MOJspU3yeMocTh. OIMHApHBIC, ABOWHBIE U TPOUHBIEC CBA3U. G-
U T-CBs3U. [ MOpuan3anus aTOMHBIX 00JIAKOB U TE€OMETPUS MOJIEKYI.

Tema 5. «OKHCJIUTEJbHO-BOCCTAHOBUTEJIbHbIE PeaKIUMN))

CreneHb OKUCICHHUS M MpaBUJIa €€ HAXOXKACHHUS. DICKTPOHHASA TEOPHUS OKUCIIU-
TEJIbHO-BOCCTAHOBUTEIbHBIX peakuuii. OKUCIUTENN U BoccTaHOBUTENIU. CTEXHOMETPU-
yecKkrue KOI(POUIMEHTH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakmuii. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIC MOTEHIIMANBI. YpaBHeHue HepHcra. Onpenenenue HanpaBiaeHUS U
rIyOWHBI IPOTEKAHUS OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHMH C TMOMOIIBIO OKHUC-
JIUTEJIIBHO-BOCCTAaHOBUTEIBbHEIX IMOTEHIINAJIOB. Ponp OKUCJIHTEIBHO -
BOCCTAHOBUTEJbHBIX PEAKIIMI B IPUPOJIE U CEIILCKOM XO3SUCTBE.

Tema 6. « KoMmjieKcHBIE cOeIUHEHM A

CTpoeHre KOOPIUHAIIMOHHOW cephl KOMIUICKCHBIX COCAUHECHUN: KOMIIJIEKCOO00-
pa3oBaTellb, JIHUTaHAbl, KOOpAMHAIMOHHOE 4ucio. Kmaccudukamus u HOMEHKIATypa
KOMIUJIEKCHBIX COEIMHEHUM. BHYTpUKOMIIJIEKCHbIE COCAMHEHUS. XUMHUYECKass CBI3b B
KOMIIJIEKCHBIX COCAUHEHUSAX. Y CTOMUYMBOCTh KOMIIJIEKCHBIX COCAUHEHUN B pacTBOpax.
KoHCTaHTBl yCTOMYMBOCTU U KOHCTAHTHI HECTOMKOCTHU. 3HAYEHUE KOMIIJIEKCHBIX COEJIH-
HCHUHN B OMOXHUMHU KIETKH.

Paznen 2. «XuMust 3J1€eMEHTOB)
Tema 7. «XUMHSA S-32JI€MEHTOB»

Bonopon. CBoeobpasue cTpoeHUs aToMa BOAOPOAa, GU3HUUYECKUX U XUMHUUYECKUX
cBOMcTB. buHapHbIe coOeMHEHUsT BOAOPOAA C BIEKTPOOTPULATEIbHBIMU 3JIIEMEHTAMU U
WX TOBEJEHUE B BOJHBIX pacTBopax. ['MAPUABI HIETOYHBIX U IMIETOYHO3EMEJIBHBIX MeE-
TaJJI0B, UX coleoOpa3Hblil xapakTep. [ MAPUA-MOH KaK BOCCTAaHOBUTENb U NUTaHA. Bona
U ee cBoiicTBa. Boma xak pacTBOpHUTENb W JUraHjA. 3HaY€HHUE BOJOpOJa Kak Haubojee
pacmpoCTpaHEHHOTO 3JieMeHTa BceneHHON. Dkomorudyeckoe M OMOIOTHYECKOE 3HAYe-
HHUEe BOJbI. OKUCIUTEILHO-BOCCTAHOBUTEIbHAS JBOUCTBEHHOCTh MEPOKCHUIA BOJAOPOIA.

Hatpuit u xanuii. Oxcuasl. 'mapokcuasl. Conu. Ponb 371€eMEHTOB B KU3HEAE -
TEJILHOCTU XHUBBIX OpraHu3MoB. Maruuii u kaapiui. Oxcuabl. ['mapokcuabl. Conu.
HMoHbl KanbIus U MarHus Kak KoMIiiekcooOpa3oBatenu. Xmopoduiaia. XKecTKOCTh BOJbI
U METOJBI €€ ycTpaHeHus. Ponp KadbIus U MarHusi B )KU3HEASSITEIbHOCTH OPTAaHU3MOB.
Tema 8. «Xummus p- u d-3J1eMeHTOB»

bop u amroMuuuii, puzndeckue U XUMHUUYECKHEe cBolcTBa. Kuciaopomusie coenau-
HEHUS, THAPOKCHUABI, CONU. bop u anmtoMuHU B GuocucremMax. YTiepo Kak OpraHoreH-
HBIM 37emeHT. Jlnokcuna yriepoaa, KapGonarter u runpokapbonatsl. Kapbamuna. Oxcun
yraepoaa (11).

A30OT Kak OpraHOT€HHBIA 3JIEeMEHT. BomopoaHblE M KHCIOPOJHBIE COCIUHEHUS
a3ora. A30THCTasg M a30THAS KUCIOTHl U UX COJIH.

dochop. Bomoponusie u kucimopoansie coenuHenus ¢ocdopa. buomornueckas
pOJIb.

Kucnopoa kak opraHoreHHbIN 371€MEHT. DKOJOTHYecKasi pojib KMCI0opoaa U 030-
Ha atMochepbl. OKUCIUTENbHBIE CBOWCTBA KUCIOPOIA.

Cepa. Kucnopoausie coenunennsa. CepHuUcrasi, THOCEpHAss U CEpHasi KUCIOTHI U

10



ux conu. Ponb cepwl U €€ COCAMHEHUUN B KU3HEACITEIbHOCTH XKUBOTHBIX. CeJeH Kak
OMOTCHHBIN DJIECMEHT.

I'anorensl. ConsiHas kuciaoTa W xjopuabl. Kucimoponacoaepxamue COSTUHEHUS
TaJIOTEHOB W WX MPUMEHEHHE B KauecTBE Ne3MHPUIUPYHOMHUX BemecTB. DPtop u #Hon
KaK MUKPO3JEMEHTHI.

ITonsTue Makpo- U MukposnemeHToB. JKene3o u ero coiicra. MoH xene3a kKak
KOMILJIEKcooOpa3zoBarenb. I'emornobun. OcoO€HHOCTH XMMUHM IIMHKA, MOJIMOIEHA, Map-
rania, ko0ajibTa, HUKEJS, MEJH KaK OMOT€HHBIX 2JI€MEHTOB.

Pa3pen 3. «KayecTBEeHHBIH M KOJIMYECTBEHHLIN aHAJIN3)
Tema 9. «KauecTBeHHBIH aHAJIU3»

[Ipenmer u 3agauM aHAIUTHUYECKOW XUMHUHU B CEIHCKOXO3SMCTBEHHOM HPOU3BOJICTBE.
Posib ananuTMyeckoil XMMUM B KOHTPOJIE KAayecTBa C.-X. MPOAYKLIMU U OXpaHE OKPYKAKOIIECH
cpenbl. [Tonstue 06 anamuTuyeckoM curHane. OCHOBHBIC TPEOOBAHUS METPOJIOTUH B aHAIUTH-
yeckor xumuu. OleHKa MPaBUIBHOCTU pPE3yJbTaTOB aHanu3a. Kpurepuu BOCHIPOM3BOAUMOCTH
pe3ynbraTtoB. Buabl morpemnocTeil aHann3a. CucteMaTuyeckue MOTPEUIHOCTH U CHOCOObI MX
ydaera. CiyJaifHble TIOTPEITHOCTH U CTATUCTUIECKHE CITOCOOBI 00pabOTKH pe3yIbTaTOB aHAIH3a.

Xumudeckas uaeHTuuKanus BemecTB. KauecTBEHHBIN aHAIU3 M €ro METOJbl. AHaIHU-
TUYECKHE PEaKIMU U TpeOOBaHUs, MPEAbSIBIsIEMbIE K HUM. MeTO/Ibl pa3fAeieHus] 1 KOHIEHTPU-
pPOBaHMS BEILIECTB.

Knaccudukanus kaTHOHOB U aHHMOHOB. CHCTEMaTHYeCKUi W IpoOHBIA aHamu3bl. Kade-
CTBECHHBIC PEAKIINH BOXKHEUIIINX OMOTEHHBIX AJICMEHTOB.

Tema 10. «I'paBuMeTpHYECKHA aHATH3»

KonmuyecTBeHHBIT XUMUYECKHM aHanmu3. [ paBumMerpudeckuii aHanm3. TpeOoBaHws,
NpeIbABISIEMbIE K OCAKIAEMOM M TPaBUMETPUYECKOH (opMmaM. YCIOBUS KOJIMYECTBEHHOTO
OCXKICHHS TPYAHO PAacTBOPUMBIX BemiecTB. [locienoBaTenbHOCTh onepaluii u npuemMsl oopa-
OOTKH OCaJKOB, MTPOMBIBAHUE OCAJIKOB, BUJbI IPOMBIBHOM KUIKOCTH, JACKaHTalUs U (QUIBTPO-
BaHME, BapUaHThl U TEXHHMKA 3TUX omnepauuil. ['ereporenHoe paBHoBecue. lIpousBenenue pac-
TBOPUMOCTH, NMPOU3BEICHUE AKTUBHOCTEH M PACTBOPUMOCTDH djeKTposiuta. OcaxkJIeHne U JKcC-
TpakKIusi Kak OCHOBHBIE METOJIbI pa3/ICICHUs U BBIJCICHHUS 1I€JI€BOT0 BEIIEeCTBA U3 OMOIOTHYe-
ckoro oobekTa. [lonHoTa ocaxkaeHus U (paKkTOPHI, BIUSIONIME HA MOJTHOTY OCAXIACHUS: BIUSHUE
OJIHOMMEHHBIX MOHOB, «coseBoi d3dext». TeopeTnueckoe 000CHOBaHKE BBIOOpPA OMTHUMAITBHBIX
YCJIOBHM MOMYyYECHUS] KPUCTALTUYECKUX U aMOp(HBIX 0caikoB. Buabsl coocakieHust U CriocoObl
WX YCTPAHEHHUS.

Tema 11. « TuTpuMeTpUUeCKHii aHATU3»

Turpumerpuueckuit ananus. [Ipsmoe u oOpaTHOe TUTPOBAHHE, TUTPOBAHUE 3AMECTHUTETIS.
Metoapl TUTPUMETPUUECKOTO aHaln3a. TpeOoBaHuMs, PEABIBISIEMbIE K PEAKIUsIM B TUTPUMET-
pudeckoM aHanuze. M3mepurenpHas mocyaa. CrocoObl BhIpaXXeHHsSI COCTaBa PacTBOPOB U BBI-
YUCIICHHE B PA3JUYHBIX METOJaX TUTPUMETPUUYECKOrOo aHain3a. TutpoBaHue. Touka HKBUBA-
JIEHTHOCTH M KOHEYHAasi TOYKa TUTPOBAHUSI.

CranmapTHble W CTaHIAPTU3UPOBAHHBIE PAcTBOPHI. llepBUYHBIC CTaHAApTHI M TpeOOBa-
HUs, IpeabsaBisieMble K HUM. Pukcanansl. Bropuunsie (cTaHaapTU3UpOBaHHbBIE) pacTBOPHL. HMc-
TOYHHUKH MTOTPENTHOCTEH B THTPUMETPHH.

Kucnorno-ocnoBHoe tutpoBanue. CyuHocts MeTona. [lepBuuHble cTaHAAPTHI IS pac-
TBOPOB KHCJIOT M Ienodeil. Touka SKBUBaJIE€HTHOCTH, TOYKA HEUTPAIIBHOCTH U KOHEUHAs] TOYKA
TUTpOBaHusA. Boruncnenus pH B paznuyHbie MOMEHTBI TUTPOBAHUS U MTOCTPOECHUE KPUBBIX THT-
POBaAHUS CUJIILHBIX U CIA0BIX KUCIOT U OCHOBAHUH.

Ponp nHAMKATOPOB B METOJI€ KUCIOTHO-OCHOBHOTO THUTPOBaHMs. Teopus MHAUKATOPOB.
Br16op naaukatopoB. MHTEpBal epexo/ia U MoKa3aTelb THTPOBAHUS HHINKATOPOB.

Kommnekconomerpuueckoe TutpoBanue. CymHOCTh MeToqa. Peakunu xomruiekcooOpa-
30BaHus. CBOMCTBA KOMIUJIEKCHBIX COEIMHEHUM, UCIIOIb3yEMbIE B aHATUTHYECKONW XUMUU. Kom-
IeKcoHbl. CBOMCTBA KOMILICKCOHATOB.
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Hcnonp3oBanne aMHUHOMOIMKAPOOHOBBIX KUCIOT B TUTpUMeTpuueckoM ananmmze. DTA
Kak KOMIUIeKCOH. CriocoObl TUTPOBaHUA. METaITTMHIUKATOPBI U TPEOOBAHUS K HUM.

KonnyecrBennas XapaKTepUCTHKa HOJIHOTBI IPOTEKAHUs OKHCIIUTEIIBHO-
BOCCTaAaHOBUTCIBbHBIX peaKHHﬁ. KpI/IBbIe OKHCJIMTCIBbHO-BOCCTAHOBUTCIILHOI'O TUTPOBAHUA. Nn-
JUKATOPBI.

[lepmanranarometpusi. O0mas xapaktepuctuka Meroja. [Ipurorosienue pactopa nep-
MaHraHata Kajus. Y CTAHOBJIEHUE KOHIICHTPALMHU [IEpMaHIraHaTa Kalus IO LIaBeJIeBOW KUCIIOTE.
Onpenenenue xenesa.

HNonomerpus. XapakTepucTUKa METOAA. Y CIOBHS IPOBEIEHHUS MOJOMETPUYECKOTO THT-
poBanus. IIpuroroienune pabodero pactBopa THocyib(paTa HaTpus. [lepBuuHbIE cTaHAAPTHI.
Cranpaptusanus pactBopa tuocyibdarta Hatpus. Kpaxman kak unaukatop. Mogomerpudeckoe
OIpEEIICHUE MEIH.

Tema 12. « PU3UKO-XUMHYECKHI AaHAIU3)

OU3NKO-XUMHUYECKUE METOMBI aHanu3a u ux kinaccudukanus. [lorenmuomerpus. Cymi-
HOCTh MeToAa. VIHAMKATOpHBIE 3JIEKTPOJbl U 3NEKTPOJbl cpaBHEHUS. CTEKISIHHBIE 3JEKTPOJIBL.
Onpenenenne pH. MoH-ceneKTHBHBIE 3IEKTPOIbI. XpoMaTorpadusi.

CymHocts M Kiaccugukanuss meronoB. Cnektpoporomerpus. CHEKTphbl MOTIOIEHUS
pactBopoB. Potomerpuueckue peakuuu. 3akoH byrepa-JlamGepra-bepa. Ontuueckas mior-
HOCTb, MOJIIpHBII KO3 GUIMEeHT cBeTonoriouienus. Iloctpoenne kamOpoBoYHOTo rpaduka.

3AOYHASA ®OPMA OBYUYEHMUSA

Tabmuma 36
TemaTnuyeckuii m1aH y4eOHOM U CHUIIIMHBI
KonrakTHasi
HaumeHnoBaHue pa3jaesioB U TeM JUCHUILIUH Bueayautopnas
(YKpyTIHEHHO) L padora padora CP
J 3

Pasnen 1 «TeopeTnueckre OCHOBBI» 42 4 4 34
Paznen 2 «XuMust 31EMEHTOBY 32 - - 32
Pazgen 3 «KauecTBeHHBIN 1 KOJIWYECTBEHHBIM aHAIH3» 34 - 2 32
HWroro no ucuumiInHe 108 4 6 98*

*O01wmuit 00beM caMOCTOSTENbHON pabOThI CTYAECHTOB cocTaBisteT 98 uacos, B T.4. 89 uacos CP
1 9 4acoB Ha IMOATOTOBKY K SK3aMEHY.
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4.3 Jleknuu/nadopaTopHble/MpakTHYECKHe/CEMUHAPCKHE 3aHITHSA

OYHASA ®OPMA OBYUYEHMUA

Tabnuua 4a
ConeprxaHue JIeKIHi/MPAKTHYECKUX 3aHIATHH U KOHTPOJILHbIE MEPONIPUSITHS

Dopmupy Buna
. eMble KOHTpPOoJbHO | KoJ-
Ne Ha3Banue pa3ne- Ne u Ha3zBaHue JeKnui/
n/n Jia, TEMBI NMPaKTHYECKUX 3aHIATHH KoMueTen ro Bo
107071 MEpPONPHSITH | YACOB
b
1. Pasnen 1. «TeopeTuueckne 0CHOBbD) YK-1.1, TeCTHPOBAa- 38
YK-1.2, HHe, 3aIH-
YK-1.3 Ta,
WHINBH/I.
JIOM. 3a/1a-
Husa Nel-5
Tema 1. Jleximst Nel. YK-1.1, 2
«Crexuomerpuie- | «OCHOBHBIC MOHATHS U 3aKOHBI VK-1.2 TECTUPOBa-
CKHE PaCyEeThI. crexuomeTpuu. PacTBophl. HUE
PacTBOpBI» CriocoObI BEIpaXKEeHHUS COCTaBa
pacTBOPOBY»
[IpakTrueckoe 3anstue Nel. VK-1.1, WHIUBUI, 4
«IIpuroToBiaenue pactBopa 3a- YK-1.3 | nom. 3amanue
JAHHOM KOHLIEHTpaluu Nel, 3amura
Jlexuus Ne2. «PacTBOpHI CHIIb- YK-1.1, TECTUPOBa- 2
HBIX U CJa0BIX 3JIEKTPOJIUTOB. YK-1.2 HUE
KucmoTHO-OCHOBHBIC CBOMCTBA
BCIICCTBY
[MpakTrueckoe 3ansaTue No2. VK-1.1, TECTUPOBA- 2
«IKCcIepuMEeHTalIbHOE OIlpe- VK-1.3 HHeE, 3al1Ta
JieJeHre BOJOPOJHOTO MOKa3a-
TEIIS»
[IpakTuueckoe 3ansitue Ne3. YK-1.1, WHIU- 2
«M3y4enune cBOHCTB OyepHbIX YK-1.3 BH/[I.JIOM. 3a-
pacTBOpPOB» nanue Ne2,
TECTUPOBa-
HUE,
3almMTa
Jlekuus Ne3. «I'maponu3 conein» VK-1.1, TECTUPOBa- 2
VK-1.2 HHE
[TpakTuueckoe 3ausiTueNe4. VK-1.1, WHIU- 2
«3yuenune BIHUSHUS TPUPOIBI VK-1.3 BHJ.JJOM. 3a-
COJIM Ha MPOLECC TUIAPOIIA3A» nmaame No3,
TECTUPOBA-
HUE, 3alUTa
Tema 2. VK-1.1, 2
«Cxopocts 1 3Hep- | Jlekuus Ne4. «Cxopocts 1 sHepre- | YK-1.2

TeTHKa XUMUYe-
CKHMX PEaKLIMi.

XUMHUYECKOE paB-

THKa XUMHYECKUX peaKkui. Xu-
MHUYECKOE PAaBHOBECUE)»

TECTHUpPOBa-
HUE
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Dopmupy Bun
. eMblIe KOHTpPoJbHO | KoJ-
Ne Ha3zBanmue pa3sne- Ne 1 Ha3BaHue JieKIuii/
N KOMIIEeTEH ro BO
n/n Jia, TeMbl NPAKTHYECKUX 3aHATHH
110101 MEpOIPUSITH | YACOB
s
HOBECHE) VK-1.1, AHIU- 2
IIpakTuueckoe 3ansatue NeS. YK-1.3 BHJI.JIOM. 3a-
«CwmenieHrne XMuMHYEeCKOTo paB- nmanne No4,
HOBECHS» TECTUPOBaHUE,
3almTa
Tema 3. «Ctpoenue VK-1.1, 2
atoma. [lepuou- YK-1.2
PHOA Jlexuus Ne5. «Ctpoenue atoma. TECTUPOBaA-
gecKasi CHCTEMay
[Tepuonunueckas cucrema» HUE
YK-1.1 2
[IpakTuueckoe 3ansaTue Neb. VK-1 2’
«CocraBieHue 31EKTPOHHBIX U ' TECTUPOBa-
ANEKTPOHHO-TpapuiecKux Gop- HUE
MYJI aTOMOB)
Tema 4. «Xumue- Jlekuus Ne6. «Xumuueckas S;/If(-:;_]é’ TECTUPOBa- 2
CKasl CBA3b CBA3DY -1. e
[IpakTuueckoe 3ansitue Ne7. VYK-1.1, 2
«'uOpuau3anys aTOMHBIX OpOH- YK-1.2 TECTUPOBa-
Tanei u hopmMa MOJIEKYI» HUE
Tema 5. «Oxucnu- | Jlekumst Ne7. «OKHCIAUTEILHO- YK-1.1, 2
. TECTUPOBa-
TeIbHO- BOCCTAHOBHUTEIbHBIE CBOICTBA YK-1.2 e
BOCCTAHOBUTEITb- BEIIECTBY
HbIE PEaKIINu. YK-1.1 WH]U- 4
P [TpakTuueckoe 3ansTue Ne8. ' A
VK-1.3 BUJI.JIOM. 3a-
«/3y4yeHne OKUCIUTENbHO-
N nmaaue Ne5,
BOCCTaHOBUTEJIHHBIX CBOHCTB Be-
TECTUPOBa-
IECTBY»
HUE, 3aIIM1Ta
Tema 6. «Kowm- Jlexus Ne8. «kKoMIIeKCHBIE VK-1.1, TECTUPOBA- 2
IJICKCHBIC COSIIU- COEIUHEHUI» YVK-1.2 HUE
HCHUD) [IpakTuueckoe 3ansaTue Ne8. VK-1.1, 2
. TECTUPOBA-
«M3y4eHne CBOMCTB KOMILIEKC- YK-1.3
. HUE, 3aII1Ta
HBIX COSTMHEHUIN
2. Pa3znea 2. «XuMHSA DJIEMEHTOB)» YK-1.1, TeCTUPOBA- 8
YK-1.2 HHE
Tema 7. «Xumus s- | Jlekmusts Ne9. «Xumusa Baxsel- | YK-1.1, 2
DIIEMEHTOBY IUX S-2JIEMEHTOB M ux coenu- | YK-1.2 TECTUPOBA-
HEHUI» HUE
Tema 8. «Xumus p- | Jlekuus NolO. «Xumus azora u | YK-1.1, 2
1 d-27IEMEHTOBY dbochopa u uXx coeAUHESHUI) YK-1.2 TECTUPOBA-
HUE
Jleximsa Nell. «Xumus kucmopo- | YK-1.1, TECTUPOBA- 2
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Dopmupy Bun
. eMblIe KOHTpPoJbHO | KoJ-
Ne Ha3zBanmue pa3sne- Ne 1 Ha3BaHue JieKIuii/
N KOMIIETEH ro BO
n/n Jia, TEMBI NMPAKTHYECKHX 3aHATHH
107071 MEpPONPHSITH | YACOB
b
Jla ¥ CEPhl U UX COCAMHEHUI YK-1.2 HUE
Jlexkmus Nel2. «Xumus Baxseii- | YK-1.1, TECTUPOBa- 2
mux d->JIeMEHTOBY VK-1.2 HHE
3. Pa3nen 3. «kKauecTBeHHBINH M KOJNYECTBEHHbIN aHA- YK-1.1, 26
TeCTHPOBAa-
JH3» YK-1.2, e
YK-1.3
Tema 9. «Kaue- Jlexmust Nel3. «KauecTBeHHBIH YK-1.1, TECTUPOBa- 2
CTBEHHBIN aHAJINU3» | XMMHYCCKHI aHAJIN3) VK-1.2 HHE
[MpakTuueckoe 3ansaTue NelO. VYK-1.1, 2
«KauecTBeHHbBIE PEaKIIUK BaXK- VK-1.2, TECTUPOBa-
HENIINX OMOT€HHBIX DJIEMEHTOBY VK-1.3 HHeE, 3alll1uTa
Tema 10. «I'paBu- | Jlexuus Nel4. «'paBumerpuue- YK-1.1, TECTUPOBa- 2
METPUYECKUI aHa- | CKUH aHAJIH3) VK-1.2 HHE
JIU3» [IpakTuueckoe 3anstue Nell. VK-1.1, 2
TECTUpPOBa-
«Ornpenenenue 0apust B pacTBope YK-1.3
HHE, 3aIUTa
coJu G6apusi»
Tema 11. «Turpu- | Jlekuus Nel5. « Tutpumerpuue- YK-1.1, 2
. . TECTUPOBa-
METpUYECKUH aHa- | ckuil ananu3. KucinoTtHo- VK-1.2 e
T3 OCHOBHOE THTPOBAHHE)
[MpakTuueckoe 3anaTue Nel2. VK-1.1, 2
TECTUPOBa-
«OmnpeneneHue KUCIOT | 1IEJI0- VK-1.3
. . HHE, 3aI1UTa
4eil MeTOJIOM HeUTpaIu3aIiim)
Jlexumst Nel16. «Kommniekcono- YK-1.1, TECTHUpPOBa- 2
METpHUYECKOE TUTPOBAHHEY VK-1.2 HHE
[MpakTrueckoe 3ansaTue Nel3. VK-1.1, 2
«Omnpenenenue obmeii xectkoct | YK-1.3 3aluTa
BOJIBI»
Jlextmst Nel7. «OkucauTensLHO- VK-1.1, TECTUPOBa- 2
BOCCTAHOBUTEIBHOE TUTPOBAHUE) YK-1.2 HHE
[MpakTuueckoe 3anatue Nel4. VK-1.1, 4
«ITepmaHraHaroMeTpr4eCcKOe YK-1.3 TECTUpPOBa-
ompejeNneHue xene3a B conu Mo- HHE, 3aIUTa
pay
Tema 12. «®usuko- | Jlekumsa Nel8. «duszuko- YK-1.1, TECTUPOBa- 2
XAMUYECKHI aHa- XMMHUYECKHIE METOIBI aHAIHU3a% VK-1.2 HHE
I3» [IpakTuueckoe 3anaTue Nel5. YK-1.1, 2
«Omnpenenenrue MeIM METOA0M YK-1.2, 3aluTa
dhoTomeTpumn» YK-1.3
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3AOYHASA ®OPMA OBYUYEHUA
Tao0mnuma 40

Conep:kanue JIeKIUI/MPAKTHYECKUX 3aHATHI U KOHTPOJIbHbIE MEPONIPUATHS

YECKUE PaCYUETHI.
TBOPBI»

dopmMupy Bun
. eMble KOHTPOoJbHO | KoJ-
Ne Ha3Banue pa3ne- Ne 1 Ha3zBanue Jexnuii/
N KOMIIeTeH ro BO
n/n Jia, TeMbI NMPaKTHYECKUX 3aHIATHH
107071 MEpPONpPHUATH | YACOB
Ll
1. Paznen 1. «TeopeTuueckne 0CHOBbD) YK-1.1, TeCTHDOBA 8
VK-1.2, -
YK-1.3
Tema 1. Jlexmus Nel., YK-1.2 2
«Crexuomerpuue- | «OCHOBHBIC MOHITHUS U 3aKOHBI TECTUPOBA-
CKHE pacyeThl. cTexuomMeTpuu. PacTBopsl. HUE
PacTBOpBI» CnocoObl BeIpaK€HUS COCTaBa
pPacTBOPOBY»
[IpakTnueckoe 3anstue Nel. YK-1.1, AHIWBU]I. 2
«IIpuroroBnenue pacTBopa 3a- YK-1.3 | nom. 3aganue
JTAHHOW KOHLIEHTpPalHuu Nel, 3amura
[IpakTuueckoe 3ansaTue Ne2. YK-1.1, TECTUPOBa- 2
«JKCcnepuMeHTaJIbHOE Olpe- YK-1.3 HUE, 3aINTa
JeJieHre BOJOPOJHOTO MOKa3a-
TEJs»
Tema 4. «Oxucnu- YK-1.2 2
TEIBHO-
Jlexmmst Ne2. «OKUCIUTENBHO-
BOCCTaHOBUTEIb- . TECTHUpPOBa-
BOCCTAaHOBUTEJbHBIE CBOWCTBA
HBIE PEaKIuH. HUE
BEIIECTBY
KommiekcHsie co-
SIMHEHUS»
2. Pasnen 3. «KauecTBeHHBIN M KOJIMYECTBEHHbIN aHA- YK-1.1, 2
TeCTHPOBA-
JH3» YK-1.2, i
YK-1.3
Tema 9. «Tutpu- [TpakTuueckoe 3ansaTue Ne3. VYK-1.1, 2
. TECTUPOBA-
MeTpUYecKuil aHa- | «OrmnpeaeneHne KUCIOT U IIeJo- VK-1.3 Hie, 3ammTa
JU3» Yeil METOJIOM HEUTpaIU3aLUn» ’
OYHAS ®OPMA OBYUYEHUSA
Tabmuma 5a
IlepeyeHb BONMPOCOB /ISl CAMOCTOSITEILHOI0 U3yYeHU s JUCIUINIMHBI
Ne Ha3Banmue pa3nena, IlepeyeHb paccMaTpUBaeMbIX BOIIPOCOB /IJII CAMOCTOSI-
n/n TeMbI TeJIbHOT0 U3y4YeHHs
Pazgen 1. «Teopernyeckue 0CHOBbBI»
1. | Tema 1. «Crexuometpu- |1. OCHOBHBIC MOHATUS CTEXUOMETPHUH: MOJIb, MOJISIpHAsI Macca

Pac- (YK-1.1)
2. OCHOBHbBIE 3aKOHBI CTEXHOMETPHUH: 3aKOH MMOCTOSHCTBA COCTa-
Ba, 3aKOH COXPAHCHHS MAcChl BEIIECTB, 3aKOHBI KPATHBIX U

16




Ha3zBanue pazaeina,

Ilepeuens paccMaTprBaeMbIX BOIPOCOB IJIsl CAMOCTOSA-

n/n TeMbI TEeJIbHOT0 U3y4eHusl
00BEMHBIX OTHOIICHHH, ra3oBbie 3aKoHbI (YK-1.1, YK-1.2)
3. Ouznyeckue U XMMHUYECKHE CUIIbI, 00YyCIOBIMBaIOIINE 00pa-
3oBaHue pactopos (VK-1.1, YK-1.2)
4. bydepnsie cucremsl B Ononornueckux mnporeccax (YK-1.1,
YK-1.2, YK-1.3)
5. 3nauenue ruaposnsa juist xkuBoTHEIX (YK-1.1, YK-1.2)

2. | Tema 2. «Ckopoctb u | l.IlpeacraBienne 00 3HEPruu aKTUBAIMH, SHEPreTUYECKOM Oa-
SHEPreTHKa XUMHYECKUX | pbepe u aktuBupoBanHoM komiuiekce (YK-1.1, YK-1.2)
peaKLui. Xumuueckoe | 2.3Ha4eHHe XMMHUYECKON KUHETHKU B XUMUH, OMOJIOTUU U CETb-
PaBHOBECHE ckom xossiictee (YK-1.1, YK-1.2)

3.Tlonsrue karanusa u karanuzaropos (YK-1.1)

4. ®epmentaruBnbnii katamms (YK-1.1, YK-1.2, YK-1.3)

5.Ponbp xummyeckux paHoBecuit B mpupoge (YK-1.1, YK-1.2,
VK-1.3)

3. |Tema 3. «Crpoenne | 1.KBanTOBO-MexaHu4eckas Teopus crpoeHus aroma YK-1.2)
atoma. [lepuonuueckas | 2. KBanrtossie uncina (YK-1.2)

CHCTEeMa» 3.Crioco0bl 3amucu eKTpoHHBIX hopmyit atoma (YK-1.2)

4. | Tema 4. «Xumuueckas |1. KoBaneHtHas cBsi3b u ee cBoiicta (YK-1.2)

CBSI3bY» 2. Bomopoanas cBs3b 1 ec 3HaucHue (YK-1.2)
3. Meraunueckas cBsi3b (YK-1.2)

5. | Tema 5. «Okucnurensb- | 1.Ponb OKHCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIMI B MPUPOE
HO- u cenbekoM xo3siiictee (YK-1.1, YK-1.2)
BOCCTAaHOBUTEJIbHbBIE 2.Crenienb okuciaeHus u npaswia ee Haxoxaenus (YK-1.1, YK-
peaKIumy 1.2)

3.CocraBieHre ypaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakimii (VK-1.1, VK-1.2, YK-1.3)

6. | Tema 6. «Kommuaekc- | 1. Kimaccudukarus koMmruiekcHbix coennnennii (YK-1.2)

HbI¢ COCIMHCHUSA

2. Xumuyeckas cBsI3b B KOMIUIEKCHbIX coequHeHusx (YK-1.1,
VK-1.2, YK-1.3)

Pa3zgen 2. «Xumus 3J1eMEHTOB

»

7. | Tema 7. «Xumusa s- | 1.Tuapuasl MEIOYHBIX U MIETOYHO3EMETbHBIX METAJUIOB, UX CO-
DIIEMEHTOB» neobpasubiii xapaktep (YK-1.2)
2. OKHCIUTEBHO-BOCCTAHOBHUTEIbHASL JIBOMCTBEHHOCTh TEPOK-
cuma Bogopona (YK-1.2)
3. XKectkocTh Bosibl U MeTO/IbI e yerpanenus (YK-1.2)
8. | Tema 8. «Xumus p- u | 1.bop u amomunuii, pusnueckue u xumuueckue cpoiicra (YK-

d-snmeMeHTOBY

1.2)

2.KucnopoaHble COeIMHEHUs, THIPOKCHIIBI, COJM Oopa W alo-
muaus (YK-1.2)

3.bop u amomunwmii B 6uocucremax (YK-1.2)

4.Kucnopoj kak opraHoreHubiii anement. O3on (YK-1.2)

5.OkucnurenbHblie cBoiicTBa Kucmopoa (YK-1.2)

6. Dkosoruueckas poJib Kiciaopoa u o30Ha arMochepsr (YK-1.2)

7.Cenen kak ouorennslii anement (YK-1.2)

8.Tanorensl. ConsiHas kucnora u xjopuasl (YK-1.2)

9.Kucnopozaconepxamiue COSAMHEHHS TaJIOTCHOB M HMX TPHUME-
HEHHE B KadyecTBe ae3uHpuimpyromux Bemiects (YK-1.2)

10.  @rop u o kak mukpodnemenTsl (YK-1.2)

11. OcoO0CHHOCTH XMMHUH IIMHKA, MOJIMOJICHA, MapraHia, Ko-
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Ha3zBanue pazaeina,

Ilepeuens paccMaTprBaeMbIX BOIPOCOB IJIsl CAMOCTOSA-

n/n TeMbI TEJHHOT0 H3yYeHHs
OajIbTa, HUKEIs, MeH Kak OuoreHHbIx 3aemenToB (YK-1.2)
Pa3gen 3. «KadyecTBeHHBIH M KOJMYECTBEHHLIH aHAJIHN3»
9. | Tema 9. «KauectBennsiii | 1. Meroasl paszaencuust 1 koHieHTpuposanus Beniects (YK-1.1,
AHAIU3» VK-1.2, VK-1.3)
2.Knaccudukanus karnonoB u anuoHoB (YK-1.1, YK-1.2, VK-
1.3)
3. AHAJIMTHYECKUE PEaKIK U CrIoco0bl X BoimonHeHus (YK-1.2)
4. Tuns! ananutnyeckux peakiuii (YK-1.2)
5. Bunsl anamutrueckux curHanon (YK-1.2)
10 | Tema 10. «I'paBumetrpu- | 1. YcnoBus KOMMYECTBEHHOTO OCAKICHUS TPYIHO PAaCTBOPUMBIX
YECKUI aHaTN3» BertectB (YK-1.2, YK-1.3)
2.TlocnenoBaTebHOCTh ONEpAIii U MPHEMbl 00pabOTKH Ocaj-
KOB, poMbiBanue ocankos (YK-1.2, YK-1.3)
3. Buabl npombieHO# xkuakoctH (YK-1.2)
4. Jlexantanus U GUIBTPOBAHUE, BAPUAHTHI U TEXHUKA dTHX OIIe-
panuii (VK-1.2, VK-1.3)
5.T1IpousBeicHre paCTBOPUMOCTH, ITPOU3BEACHNE aKTUBHOCTEH U
pactBopuMocTh dnekrposuta (YK-1.2, YK-1.3)
6.OcaxieHre 1 YKCTPAKIIUS KaK OCHOBHBIC METO/IbI pa3/IeCHHsI
Y BBIJCIICHHS IICJICBOTO BEIIECTBA U3 OHOJIOTHYECKOTO 00B-
ekta (YK-1.2, YK-1.3)
7.TlomHOTa OCAXKACHUS M (PAKTOPHI, BIMSIIOIINE HA MOJHOTY OCa-
XKJICHUS: BIIMSHUE OJHOMMEHHBIX MOHOB, «COJIEBOM 3dder
(YK-1.2)
8. Teoperndeckoe 000CHOBaHHE BHIOOpA ONTUMAIBHBIX YCIOBUH
MOJyYEHHUs] KPUCTAIMYECKUX U amop(dHbIX ocaakoB (YK-
1.2)
9.Bubl coocaxerus U crocoObl ux ycrpanerus (YK-1.2)
11. | Tema 11. 1.Ponp UHIUKATOPOB B METOJAE KHCIOTHO-OCHOBHOTO THUTPOBA-
«TUuTpuMeTpUYECKHA Hus (YK-1.2, YK-1.3)
aHaN3» 2. Teopus unankatopoB. Beibop nnankaropos (YK-1.2)

3.Beruncnenus pH B pa3nuuHble MOMEHTHI THTPOBAaHUS U TIO-
CTPOCHHE KPUBBIX TUTPOBAHMS CHJIBHBIX U CIAOBIX KUCIOT M
ocuoBanwii (YK-1.2)

4.Peakuun KoMIUIEKCOOOpa3zoBaHus. KOMIUIEKCOHBI M KOMILIEK-
conatsl (YK-1.2, YK-1.3)

5.Merammmnaukatopsl. [Tpumeps (YK-1.2)

6. CymHOCTh TpoiieccoB okuciaeHus U BocctaHoBieHus (YK-1.2,
YK-1.3)

7.KpuBbIE  OKHCIHMTEIHbHO-BOCCTAHOBUTEIBHOTO  THTPOBAHUS
(YK-1.2)

8. MHIMKaTOphl OKUCIUTEIEHO-BOCCTAHOBUTEIILHOTO TUTPOBAHUS
(YK-1.2)

9.Monomerpus. XapakTepucTUKa MeToja. Y CIOBHUS TPOBEACHUS
nogomerpuyeckoro turposanus (YK-1.2)

10. ITpuroroBnenue padouero pactBopa THOCYJb(aTa HaTpuUs
(YK-1.2)

11. Crangaptusamusi pactBopa THocyibdara Hatpus (YK-1.2,
VK-1.3)

12. Kpaxmai kak unaukarop (YK-1.2, YK-1.3)

13. Mogomerpuueckoe onpeaenenne mean (YK-1.2, VK-1.3)
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n/n

Ha3zBanue pazaeina,
TeMBbI

Ilepeuens paccMaTprBaeMbIX BOIPOCOB IJIsl CAMOCTOSA-
TEJbHOT0 H3YYeHUs

12.

Tema 12. «Dusuko-
XUMUYECKUAN aHATIA3Y

1. UnpukaTopHble JIEKTPOABI U AJIEKTPOAbl cpaBHEHMs. CTek-
astabIe anekTpoasl (YK-1.2, YK-1.3)

2. ITpumenenue u 3Hauenue xpomarorpaduu (YK-1.2, YK-1.3)

3. Pacnpenenurensaas xpomatorpadus na oymare (YK-1.2, VK-
1.3)

4. Criextpsl nornomienus pactsopos (YK-1.2, VK-1.3)

5. ®oromerpuueckue peakimu (YK-1.2, YK-1.3)

3AOYHAS ®OPMA OBYYEHMUSA

Taobmuia 50

Hepe'leHL BOITPOCOB JIA CAMOCTOATEC/ILHOI'0 U3YIYCHUHA TUCIHTUIIIIMHBI

Ne
/o

Ha3Banue pa3zaeina,
TeMbI

Ilepeuens paccMaTpuBaeMbIX BOIPOCOB IJIsl CAMOCTOS-
TEJbHOT0 H3YYeHUs

Pasznen 1. «Teoperudeckne 0CHOBBD)

Tema 1. «Crexuomerpu-
yeckue pacuerel. Pac-
TBOPBI»

1. OcHOBHBIE TOHATHUSI CTEXHOMETPUHU: MOJIb, MOJISIPHAsI Macca
(YK-1.1)

2.0cHoBuble 3aKonbI cTexuomerpun (YK-1.1, YK-1.2)

3. Xumuyeckuit skBuBajieHT. 3akoH skBuBasieHToB (YK-1.1, VK-
1.2)

4. dusznyeckre U XUMUYECKUE CHUIIbI, 00YCIOBIMBAIOIINE 00pa-
3oBanue pactBopoB (YK-1.1, YK-1.2)

5.Bydepnsie cucremsl B 6uonorndeckux npoueccax (YK-1.1,
YK-1.2, YK-1.3)

6.3nauenue ruaposmsa aist xkuBoTHBIX (YK-1.1, YK-1.2)

Tema 2. «Ckopoctb u
DHEpPreTKa XUMHUYECKUX
peaKIuii. XHUMHUYECKOE
pPaBHOBECHE»

1.ITonsiTHE O CKOPOCTH XMMHUYECKOW peakuuu U (QaxKTophl,
Biausonue Ha ckopocth peakiuu (YK-1.1, YK-1.2)

2.3axoH jgelcTByrmux Macc. KoHCTaHTa CKOPOCTH peak-
nuu (YK-1.1, YK-1.2)

3.3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIuu OT TeMIlepa-
Typbl. [lpaBuno Bant-I'odpda. YpaBHenue AppeHuyca
(VK-1.1, YK-1.2)

4.TIpencraBneHre 00 SHEPrUU aKTUBALMHU, YHEPreTHUECKOM Oa-
pbepe u aktuBupoBanHoM komiutekce (YK-1.1, YK-1.2)

5.3HayeHne XUMUYECKOM KMHETHKH B XUMUH, OMOJIOTUU U Cellb-
ckoMm xo3siiictre (VK-1.1, YK-1.2)

6.XuMHuuUeckoe paBHOBECHE KaK pe3yJbTaT CaMOIpPOU3-
BOJILHOTO MpoTekanus odparumoit peaknun (YK-1.1)

7.luHAaMHYECKUM XapakTep XHMMHUYECKOTO pPaBHOBECHS.
[Mpusnaku uctunuoro pasHoBecus (YK-1.1)

8. Koncranra paBuoBecus (YK-1.1)

9. Mpunnun Jle llarense-bpayna (YK-1.1)

10. Ponp xumMuyeckux paBHoBecuit B mpuponae (YK-1.1, YK-

1.2, YK-1.3)

11. TMousTHe katanu3a u katamuzatopos (YK-1.1)

12. ®epmenratuBHbii katammus (YK-1.1, YVK-1.2, VK-1.3)

Tema 3. «Crtpoenue
atoma. [lepuognueckas

1. KBaHTOBO-MeXaHHUecKast Teopusi ctpoenus atoma (YK-1.2)
2.KBanrossie gncna (YK-1.2)
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Ha3zBanue pazaeina,

Ilepeuens paccMaTprBaeMbIX BOIPOCOB IJIsl CAMOCTOSA-

n/n TeMbI TEeJIbHOT0 U3y4eHusl
CHUCTEeMa» 3.Cnioco0bl 3amucu 1eKTpoHHBIX hopmyit atoma (YK-1.2)
4. Tlepuoanueckuii 3akon [[.1I. MenneneeBa u ero Tpak-
TOBKa HAa OCHOBAaHHH COBPEMEHHOW TEOPHH CTPOCHHS aTO-
Mma (YK-1.2)
5. CTpyKTypa MEepUOIUYECKON CUCTEMBI 3JIE€MEHTOB: MEPU-
onasl, rpynmsl, cemeiictBa (YK-1.2)
6. [lepuonmueckuii xapakTep U3MEHEHHUS CBOWCTB aTOMOB:
aTOMHOTO pajuyca, SHepTUU MOHHU3ALUHNHU, CPOJACTBA K DJIEK-
TPOHY, OTHOCUTEJIBHON 3JEKTPOOTPHUIIATEIbHOCTH, CTEIICHU
okuciaenus (YK-1.2)
7. Ilepuonnueckuil XxapakTep U3MEHEHUS CBOWCTB BEIIECTB
(YK-1.2)
8. 3naueHue nepuoauyeckoro 3akona s xumuu (YK-1.2)
4. | Tema 4. «Xumuueckas | 1. CoBpeMenHas Teopust xumudeckoit cesasu (YK-1.2)
CBSI3b» 2. OnuHapHbBIC, NBOWHBIC M TPOWHBIC CBSA3H. G- U T-CBSI3U
(VK-1.2)
3. ['ubpuamsamusi aTOMHBIX 00JIAKOB M T€OMETPHUS MOJIEKYJI
(VK-1.2)
4. KopanenTHas cBsi3b U ee coiictBa (YK-1.2)
5. Monnas cBsi3b (YK-1.2)
6. Bogoponnast cBsi3b u ee 3HaueHue (YK-1.2)
7. Metammnueckast cBsi3b (YK-1.2)
5. | Tema 5. «Oxucnurens- | 1.Posib OKUCAUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN B MIPUPOJIE
HO- u cenbekoMm xo3siictee (YK-1.1, YK-1.2)
BOCCTAaHOBUTEJbHBIE 2.CreneHp okucieHus u npasuia ee Haxoxaenus (YK-1.1, YK-
peaxkiumny 1.2)
3.CocraBneHre ypaBHEHHH OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaknuii (VK-1.1, YK-1.2, VK-1.3)
6. | Tema 6. «Kommuiekcubie | 1.[TonsaTre kommuekcHbix coenunennii (YK-1.2)
COEIMHEHUA» 2. CTpoeHHue KOOPAMHAIMOHHON cdhepbl KOMIIEKCHBIX KO-
opauHanuonHoe yucio (YK-1.2)
3.Knaccudukanus 1 HOMEHKIATypa KOMITJIEKCHBIX COEAMHEHUMN
(YK-1.2)
4, Xumuyeckas CBsI3b B KOMIUIEKCHBIX coeauHeHusx (YK-1.1,
YK-1.2, YK-1.3)
5. 3HaueHNe KOMIMJIEKCHBIX COCAUHEHUN B OMOXUMUH KIIET-
ku (YK-1.2)
Pasnea 2. «XuMHS 3JICMEHTOB)»
7. | Tema 7. «Xumus s-|1l.Bogopoa. CBoeoOpaszue cTpoeHUss aTomMa Bojaoponaa, Gpu-
3JIEMEHTOBY» 3udeckux U xumuueckux cBoiicts (YK-1.2)

2.buHapHbBIe COCNMHEHHS BOJOPOJaA C JICKTPOOTPHUIIATEI b-
HBIMH 3JICMEHTaMHU U UX MOBEJCHHE B BOJHBIX pacTBOpax
(YK-1.2)

3.'uapunsl MIETOYHBIX M MIETOYHO3EMEIbHBIX METAaJlJIOB,
ux coneobpasueiii xapaktep (YK-1.2)

4. Tuapua-uoH kak Boccranoputens u jguranyg (YK-1.2)

5.Bona u ee cBoiictBa (YK-1.2)

6.Bonaa xak pactBoputens u jgurang (YK-1.2)

7.3HayeHue BOJOpOJAa KaKk HamboJiee pacnpoOCTPaHEHHOTO
sanemenTa Beenennoit (YK-1.2)

8. Dkojoruueckoe u Omosornyeckoe 3Hauyenue Boanl (YK-
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Ha3zBanue pazaeina,

Ilepeuens paccMaTprBaeMbIX BOIPOCOB IJIsl CAMOCTOSA-

n/n TeMBbI TEJHHOT0 H3yYeHHs
1.2)
9. OKHCIHUTETBHO-BOCCTAHOBHUTEIbHASL JIBOMCTBEHHOCTh IEPOK-
cuna Bogopoaa (YK-1.2)
10.Harpuii u xanuii. Oxcuasl. ['mapokcunsl. Conu. Ponb
BIIEMEHTOB B JKU3HEICSATEIbHOCTHU KHUBBIX OPTAHU3MOB
(YK-1.2)
11.Maruuii u kanbuuit. Oxcunasl. 'uapokcuasl. Conu. Mo-
Hbl KaJblIUsg M MarHus Kak KOMILIEKCOOOpa30BaTelH.
Xnopodunn (YK-1.2)
12.KectkocTh BoAbl U MeTObI ee yeTpanenus (YK-1.2)
13.Ponp kanblus U MarHusi B XKU3HEICSATEIbHOCTH Opra-
au3moB (YK-1.2)
8. | Tema 8. «Xumus p- u | l.bop u amomunuii, pusnueckue u xumuueckue cpoiicra (YK-
d->aeMeHTOB» 1.2)
2.Kucropoanble coequHEHHS, TUAPOKCUIBI, COU OOpa M allfo-
munus (YK-1.2)
3.bop u amomununii B 6nocucremax (YK-1.2)
4.Kucnopon kak opraHorenubiii anement. O3on (YK-1.2)
5. OxucnurenbHbie cBoiicTBa kucinopoaa (YK-1.2)
6. Dkosormueckas poJib KKcjaopoaa u 030Ha arMocdepsr (YK-1.2)
7.Cernen kak 6norensslit anement (YK-1.2)
8.Tanorensl. ConsiHas kucinora u xjaopuasl (YK-1.2)
9.Kucnopojacoaepxaiuye COSAMHCHHUS TaJOTCHOB W WX IMPHMeE-
HeHHUe B KadecTBe Ae3uHpuimpyromux semects (YK-1.2)
10.  @rop u o kak mukpodnemenTsl (YK-1.2)
11. Oco0eHHOCTH XMMUU LIMHKA, MOJHOeHa, MapraHia, Ko-
OanbTa, HUKEIs, MeIi Kak OnoreHHbIX 31eMeHToB (YK-1.2)
12.  Ocob6ennoctu xumuu nuHka (YK-1.2)
13. Xumusi monubieHa, Mapraiia, KobaixbTa, HUKEIS U
UX POJIb B JKM3HEAEATSIHLHOCTH dYernoBeka W KkUBOTHBIX (YK-
1.2)
14. Menp u ee coeAuHEHHs. 3HaUeHHE MeIU KaK MHKPO-
anemenTa (YK-1.2)
15. ToxkcuuHoCTh coenunennii kaamus U prytu (YK-1.2)
Pa3nen 3. «KauecTBeHHBIN W KOJMYECTBEHHbIN aHAJIN3)
9. | Tema 9. «KauectBennsblit | 1.Meronsl pa3aencHus U KoHieHTpupoBanus BemectB (YK-1.1,
aHaJN3 VK-1.2, YK-1.3)
2.Knaccudukanus karnonoB u annoHoB (YK-1.1, VK-1.2, VK-
1.3)
3. AHAJIMTHYECKUE PEaKIUK U Crioco0bl X BhimosHeHus (YK-1.2)
4. Tunbl aHanuTHveckux peaximii (YK-1.2)
5. Bunsl anamutrueckux curHanon (YK-1.2)
10. | Tema 10. «I'paBumerpu- | 1.YciaoBus KOTMYECTBEHHOTO OCAXKACHUS TPYAHO PAaCTBOPHMBIX

YEeCKUN aHaJIU3»

Bemiects (YK-1.2, YK-1.3)

2.TlocieroBaTeIbHOCTD ONEPAMA W MPUEMBI 00pabOTKH Oca-
KOB, mpoMbiBanue ocankoB (YK-1.2, YK-1.3)

3. Buapl mpombiBHOi# xuakoctH (YK-1.2)

4. Jlexantanus u pUIBTPOBAHUE, BAPUAHTHI U TEXHUKA ITHX OIIC-
panmit (VK-1.2, VK-1.3)

5.IIpousBeneHre pacTBOPUMOCTH, IPOU3BEIEHUE aKTUBHOCTEN U
pactBopumocTh 3aekTpoauTa (YK-1.2, VK-1.3)
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n/n

Ha3zBanue pazaeina,
TeMBbI

Ilepeuens paccMaTprBaeMbIX BOIPOCOB IJIsl CAMOCTOSA-
TEJbHOT0 H3YYeHUs

6.OcaxxJeHne M SKCTPAKIUs KaK OCHOBHBIE METOJbI Pa3JICICHUS
U BBIICJTICHUS 1I€JIEBOTO BEIIECTBA U3 OMOIIOTHYECKOTO 00bEKTa
(YK-1.2, YK-1.3)

7.IlonHOTa OCaX/IeHHUS M (aKTOPHI, BIHUIONINE HA MTOJHOTY Oca-
JKJICHUS: BIUSHHE OJHOMMEHHBIX MOHOB, «COJIEBOH 3(dexT»
(VK-1.2)

8. Teopernueckoe 000CHOBaHKE BHIOOpA ONTUMAIBHBIX YCIOBUI
HOJIyYCHUs KPUCTALTHYCCKUX U aMopdHbIX ocankos (YK-1.2)

9. Buabl coocaxienns U crioco0bl ux ycrpanenus (YK-1.2)

11.

Tema 11.
«Turpumerpruueckuii
aHaJIN3»

1.Ponb MHIMKATOPOB B METO/IE KHCIOTHO-OCHOBHOTO THUTPOBA-
nus (YK-1.2, YK-1.3)

2. Teopust unaukaropoB. Beioop unankaropos (YK-1.2)

3.Berunciienuss pH B pa3nuuHbie MOMEHTHI TUTPOBAaHUS M TIO-
CTPOCHUE KPUBBIX THTPOBAHHS CHIIBHBIX M CIA0BIX KHCIOT H
ocHoBanwmii (YK-1.2)

4.Peaknuu KoMILIeKkcooOpa3oBaHus. KOMIUIEKCOHBI U KOMILIEK-
conarsl (YK-1.2, VK-1.3)

5.Merammnaukaropsl. Ipumepsr (YK-1.2)

6. CyIHOCTb MPOIIEeCCOB OKKCACHUs U BoccTaHoBieHus (YK-1.2,
VK-1.3)

7.KpuBble  OKMCIUTEIbHO-BOCCTAHOBUTEIHOTO — THTPOBAHUS
(YK-1.2)

8. naMKaTophl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO THTPOBAHUS
(YK-1.2)

9.Monomerpusi. XapakTepuCTUKA METOAA. Y CIOBHS MPOBEICHUS
nogomerpuyeckoro turposanus (YK-1.2)

10. [TpuroroBneHne padodero pacTtBopa THOCYJIb(aTra HaTpUs
(YK-1.2)

11. Crangaptusaiusi pactBopa TtHocyibdara nHatpus (YK-1.2,
VK-1.3)

12. Kpaxmai kak uaaukarop (YK-1.2, YK-1.3)

13. Mopomerpuueckoe onpeaenenue meau (YK-1.2, YK-1.3)

12.

Tema 12. «Dusuko-
XUMHWYECKAN aHAIN3»

1. lHmuKaTOpHBIE SJEKTPOIBI U AJNEKTPOAbl cpaBHeHHs. CTek-
astaHbIe 3ekTpoabl (YK-1.2, VK-1.3)

2.Ilpumenenwne u 3HaueHune xpomarorpadpuu (YK-1.2, YK-1.3)

3.PacnpenenurensHast xpomarorpadus Ha 6ymare (YK-1.2, VK-
1.3)

4.Crnextpsl nornouienus pactsopoB (YK-1.2, YK-1.3)

5. ®ortomerpudeckue peakuuu (YK-1.2, YK-1.3)
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5. Obpa3oBaTe/ibHbIE TEXHOJIOTHH

Tabauia 6

HpnMeHeHne AKTUBHBIX U HHTEPAKTUBHBIX 06pa30BaTeJ’ILHbIX TEeXHOJIOTuii

HaumenoBanue HCIIO0Jb3YyEMBIX

Jlj;ln Tema u popma 3ansaTHS AKTUBHBIX M HHTEPAKTUBHBIX 00pa30BaTeIbHbBIX
TeXHOJI0rui (popm o0yueHust)

1. | IlpuroroBnenue pactBopa | II3 | I'pynmnoBas paGora Ha 3aHATHM, OTPAOOTKAa HaBBIKOB

3aJIaHHOM KOHLIEHTpALUU B3BEIIMBAHMS, W3MEPEHUS IUIOTHOCTH pacTBOPOB
apeoMeTpOM, BBINOJIHEHUE CTaTUCTUYECKOH 00paboT-
KU ITOJIYYEHHBIX PE3YyJIbTaTOB

2. | DxcnepuMeHTalbHOE I13 | I'pynnoBas paboTa Ha 3aHATHH, OTPAOOTKAa HaBBIKOB
onpeAelieHUE  BOAOPOJI- paboThl Ha MOHOMEpPE, COMOCTaBJICHUE HAOII0IaeMBIX
HOT'O IIOKa3aTeJs SIBJICHUI C TEOPETUYECKUMHU MOJIOKEHUSIMU

3. | U3yuenue cBoiictB Oy- | I[I3 | I'pynmoBas paboTa Ha 3aHATUH, OTPabOTKAa HABBIKOB
(bepHBIX PacTBOPOB paboThl Ha MOHOMEpE, COMOCTaBJICHUE HAOII0TaeMBIX

SIBJICHUI C TEOPETUYECKUMHU MOJT0KEHUSIMU

4. | U3yuenue BausiHus npu- | [I13 | [pynmoBast pabora Ha 3aHATHH, pa3bop MPOOIEMHBIX
poIBl COJM Ha IpoLecc CUTYyallUi, COINOCTaBjeHUE HAOII0aeMbIX SBICHUH ¢
TUIPOJIN3a TEOPETUUECKUMH MOJIOKEHUSIMU

5. | Cmemenue xumuueckoro | II3 | I'pynmoBast paGota, pa3bop mpoOIEeMHBIX CHUTyalui,
paBHOBECHS MOMCK MYTH PEIIeHUs MPOOJIEMBI (JIIEMEHT «MO3TOBO-

ro HITYPMay)

6. | U3yuenme oxwucautenpb- | [13 | I'pynnoBas paborta Ha 3aHSATHH, pa300p MpoOIEMHBIX
HO-BOCCTAHOBUTEJIBHBIX CUTyalul, KOJUIEKTUBHOE PEUICHHME 3aJad, COCTaBe-
CBOICTB BEILIECTB HUE YpaBHEHHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX

peaxkuui

7. | U3yuenue cBoiictB koMm- | [I3 | I'pynmoBas pabGoTra Ha 3aHATHH, COIOCTaBJICHUE
IJIEKCHBIX COEIMHEHUN HaOJII0AaeMBIX SIBJICHUH C TEOPETUYECKUMH MOJO0XKe-

HUSMU

8. | KauectBeHHbIE peakiuu | 113 | BeimonHenune naGopaTOpHOI McclienoBaTeIbCKONW pa-
BaKHEHIINX OMOT€HHBIX 00Thl YaCTUYHO-TIOMCKOBOI'O XapakTepa, KOJUIEKTHB-
2JIEMEHTOB Hasi MBICIMTENbHAs JIeATENbHOCTh, pa3bop mpodiaem-

HBIX CUTYyallul

9. | Onpenenenue Oapus B pac- | [I13 | I'pynnoBas paboTa mpu BBITOJHEHUM JIaOOPATOPHOU

TBOpE coyiu Gapust paboThl U pellIeHNEe aHAIUTUYECKUX 3a7ad Ha OCHOBE
JKCIIEPUMEHTA

10. | Onpenenenne kuciaor u | II3 | I'pynnoBas paGoTa mpu BBINOJHEHHUU JaOOPaTOPHOM
iesioued MeTooM HelTpa- paboThl U pellieHNe aHAIUTUYECKUX 3a7ad Ha OCHOBE
JIU3aluu 9KCIIEPUMEHTA

11. | Onpenenenue ob6mieit xxect- | JIP | Beimonaenne mabopaToOpHOW HCCIIEIOBATEIBCKON pa-
KOCTH BOJIbI 00TBl YAaCTHYHO-TIOMCKOBOTO XapakTepa, pelIeHHe

AHAJIMTUYECKHUX 3a/1a4 Ha OCHOBE IKCIIEPUMEHTA

12. | Ilepmanranaromerpuueckoe | I13 | Breimonnenue nabopaTopHON HCCIIENOBATENBCKOM pa-
oTpesieNieHue jKee3a B Co- 00Thl YaCTUYHO-TIOMCKOBOTO XapakTepa, peuieHHe
11 Mopa AQHAJIMTUYECKUX 3a/1a4 Ha OCHOBE IKCIIEPUMEHTA

13. | Onpenenenne menu wme- | [13 | I'pynmoBas pabora Ha 3aHSATHH, OTPAOOTKa HABBHIKOB

TOJOM (hoTOMETPHUHU

MIPUTOTOBIIEHUSI PAaCTBOPOB, pabOTHI Ha (POTOKOIOPHU-
metpe KOK-2
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6. TeKyIIII/Iﬁ KOHTPOJIb YCII€BACMOCTHA U IPOMEKYTOUYHAA ATTECTALIUA 110 UTOraM OCBOCHUA
AUCHHUITINHbI

6.1. TunoBbIe KOHTPOJIbHBIE 32 IaHUS UJIH HHbIE MATEPUAJIBI, HEOOXO0TUMBIE I/l OLlEHKH
3HAHUI, YMEHUd 1 HABBIKOB M (WJIN) ONBITA 1eATEJILHOCTH
IlepeyeHb TECTOBBIX BONIPOCOB K KOHTPOJIbHBIM MEPONIPUATHAM 110 pa3aejiaMm
TecToBbIE BONPOCHI K pa3eay 1.
1. MonsipHasi Macca SKBUBAJICHT KapOOHaTa HaTpusl (I/MOJIb) paBHA
a) 106 0) 53 B) 83 r)41,5
2. ®akTOp 3KBUBAJIEHTHOCTH CEPHUCTOU KHMCIIOTHI B PEAKIIUN TIOJTHON HEHTpaIu3aIliid paBeH
A)l 0) 1/2 B) 1/3 r)2

3. Kakue U3 yKa3aHHBIX BELIECTB SBIISIOTCS CIIa0BIMH AJIEKTPOJIMTAMU: CEPHUCTAsI KUCIIOTA, KapOoHAT Kanus,
THUAPOKCH] HATPUS, THAPOKCH]T aMMOHHUS, (pocdaT KabIus, HUTPAT KaJus:
a) K>COs; NaOH; NH,OH B) KNO3; HzSOs; K>COs3
6) NaOH; Cas(POs)2; KoCOs3 r) H2SO3, NH4OH; Cas(POa).
4. B pacTBopax Kakux BEIIECTB KOHIIEHTPAIV HOHOB BOJIOPO/Ia HAaNOObIIAs:

a) CH:COOH 0) H.SO4 B) H3PO4 r) HCIO
5. BemecTtBa, KOTOpbIE MpH AUCCONMAIIMM O0pa3ylOT B KauecTBE KaTHOHOB TOJBKO MOHBI BOJOPOAA
Ha3bIBAIOTCSL:
a) IIeIoYaMu B) KHCIIBIMH COJISIMHU
0) KkucIoTaMu r) aMm(OoTepHBIMH THAPOKCHAAMU
6. BoxHble pacTBOpPBI KAKUX BEHIECTB MPOSIBISIFOT CBOWCTBA CIA0BIX KUCIIOT:
XJIOPOBOJIOPOJI, CEpOBOIOpO, okcua cepsl (1V), okcua yraepona (1V), aMmuak, metaH:

a) HCI, H,S, CHs 6) CO2, NH3, CHs  B) H2S, CO,, SO; 1) SO2, NH3, HCI
7. 3nauenue pH pactBopa, B 1 1 koTOporo cogepxkutcs 0,2 moinp anerata aMmmonus u 0,2 MOJIb YKCYCHOM
kucnotsl K,=1,8 -10°, paBHO
a) 4,74 0)544 B)2,72 r) 9,52

8. B kakoM pacTBope cpena cnabokucias

a) pH=6,23 06) pH=1,55 B) pH = 8,35 r) pH=12,25
9. PactBOpHI Kakux cojueit umerot pH > 7:

a) KN03 u K2C03 B) NaNO, u K-S0,

6) K>COz; u NaNO; F) K>S0, u KNO;3

10. OiHMM 13 TPOIYKTOB THpoin3a HUuTpata sxenesa (111) mo Bropoii crymenu spisiercs
a) FEOH(NOs) 6) FeOH(NO3), B) Fe(OH), NOs; r) Fe(OH)3
11. Ecnu TemriepaTypHbIii KOOQ@HUIUEHT CKOPOCTH XMMHUYECKOH peakiuu paBeH 2, TO MPH IMOBHIICHUH
temnepatypsl o1 20° 10 50°C ckopocTh peakimu:
a) yMEHBIIUTCS B 2 pa3a B) YMEHbLINTCS B 4 pas3a
0) yBenuuurcs B § pa3 T) yBeIWYHUTCA B 6 pa3
12. JTns cmemenust paBHoBecus B cucteMe SOy + Claygy <> SO2Clyry, AH < 0 B CTOpOHY TPOJIYKTOB peakx-
UM HEO00XO0IUMO:
a) IOHU3UTH TEMIIEPaTypy B) BBECTH KaTalln3aTop
0) moHM3UTh KOHICHTpaLHi0 SO T') IOHWU3HUTD JABJICHUE
13. Ilpu yBenuueHnU AaBiIeHUs B cucteMe B 3 pas3a ckopocTh xumuueckor peakuu 2NOy + Oz <> 2NOx(
+...
a) yBenuuures B 9 pa3 B) YMeHbIINUTCSA B 27 pa3
0) He U3MEHHTCS T) yBenu4uurcs B 27 pa3
14. JIng cmelieHns: paBHOBECHUS! B CTOPOHY 00pa30BaHMsI aMMHaKa 1o ypaBHeHHIo peakuudl Ny + 3Hyp <
2NH3(), AH < 0 Heo6xonumo
a) TIOBBICUTBH JABJICHHE B) TOHHW3UTH KOHIICHTPAIIHIO a30Ta
0) NOBBICUTH TEMIIEPATYPY T') HOBBICUTH KOHIICHTPALIMIO aMMHaKa

15. YBenuueHne CKOPOCTH pEaKLUy MO IeHCTBHEM KaTalu3aTopa NpOUCXOIUT B pe3yJibTaTe. ..
a) YMCEHBIIECHHS] KOHLEHTPAIIUH PacTBOPOB B) YBEJIMUCHUSI TEMIIEPATYP

0) YMCHBIIICHUS SHEPTUH aKTHBAIINH I') YBEJTHUYCHHST KOHIICHTPAIMH PEarcHTOB
16. Kakoe u3 BeIeCTB MPOSBIISCT BOCCTAHOBUTEIILHBIE CBOMCTBA?

a) 6pom 0) 030 B) okcup yrirepozaa (1) ) xpomar kamust

17. Ykaxxure cXeMbl IPOIECCOB OKUCICHUS:

a) PO43' +2H* — H,POs B) NHs; — NH4*
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0)201 — O, r) SO — H2S
18. Haitnute cymmy koaddunmentos nepen Bcemu BerectBamu B OBP, mpotekaroriieii o cxeme Fe +

H20 + 02 — Fe(OH)a:

a) 12 0) 13 B) 15 r) 17

19. OOr1ree yrcio aTOMHBIX OpOUTAIEH Ha TPEThEM SHEPTETUIECKOM YPOBHE PaBHO
a)9 0)8 B) 6 r)3

20. Bo30y»kaeHHOMY COCTOSTHHIO aTOMa COOTBETCTBYET 3JIEKTPOHHASI KOHPUTypaLHs

a) 1S%2S'2P! 6) 1S%2S%2P? ) 1S22S%2P° 1) 1S22S22P%352%3P!
21. DneMeHTHI IepeYnCIICHB] B TIOPSIIKE YMEHBIIICHHS Paiyca aToMa B PsIy

a) aIFOMUHUN, HATpUi, KpEMHUN  B) HATpUii, ATFOMMHUM, KpEMHUIM

0) KpeMHUIA, AIIOMUHHN, HATPUH — T) HATPHIA, KPEMHUIA, ATFOMUHHI
22. DneMeHTHI 5 TpyHIbl 00pa3yIoT BBICIINE OKCHIIBI 00IIeH GOpMYIIBI

a) O0s3 0) 9203 B) 3205 1) D04
23. IMopssaKOBBIA HOMEP 3JIE€MEHTa BTOPOTO MeprUoia, UMEIOIIETO B HEBO30YKA€HHOM COCTO-
SIHUM TPU HECHapEeHHBIX 3JIEKTPOHA, paBeH

a)4 0) 5 B) 6 r)7
24. DHepreTHYeCcKOe COCTOSIHME BHEUIHETO 3JIEKTPOHA aTOMa OMHUCHIBAETCA CIEAYIOIIMMHU 3HaYeHHUSIMHU KBaH-
ToBBIX uncel: N=3, 1=0, m=0. DtoT aTOM OTHOCUTCS K

a) d- smemenTam 0) f — smemenTaM B) P —37eMeHTaM T) S - SIEMEHTaM
25. B monekyine tpudTopuaa 6opa TUN THOPUAN3AINU DJIEKTPOHHBIX OpOUTaneit aroma Oopa

a) SP 06) SP? B) SP® r) SP3d?
26. B monekyie Kakoro BemiecTna cBsA3b O - H HauMeHee npounas?
a) H,O 0) AsHs B) NH3 r) BiHs3
27. Onpenenure, cTENeHb OKUCICHHUS M KOOPAWHAIIMOHHOE YHUCIO KOMILICKCOOOpa3zoBarens B COEIU-
Henunu K[Ag(CN)2].
a)+1;2 0)-1;2 B)+2;1 1)-2;2
28. Kakoe 13 coeTMHCHUH SBJIACTCS KOMILICKCHBIM HEJICKTPOIUTOM?
a) [Pt (NH3)s]Cls  6) [Pt(NH3)4]Cls  B) [Pt (NH3)2] Cls 1) [Pt (NH3)2Cl4]
29. Kakossl nipoykThl auccormaruu coian Ks[Fe(CN)g]?
a) 3K* + Fe + 6CN- 0) 3K* + [Fe(CN)q]*
B) 3K* + Fe?* + 6CN- r)3K* + [Fe(CN)g]*

30. HazoBute komiiekcuoe coeaunerne: [CO(NH3)sBr]SO4
a) Cynbdar 6pomonenraammut kobasibta (111)
0) Cynbsar o6pomonenraammut (111) kobanbra
B) Cynbs¢at 6pomonentaammun kobansTa (1)
r) Cynbsdat OpomonentaammuH (I1) kobanbra

TecToBble BONMPOCHI K pa3jaeny 2.
1. Co menoyaMu B3aUMOJICHCTBYIOT OKCHBI (YKa3aTh 2 OTBETA):
a) xxenesa (1) 6) cepsr (1V) B) xpoma (I11) r) azota (I1)
2. CymmMa K0 PHIUECHTOB B COKPAILICHHOM MOJICKYJISIPHO-MOHHOM yYpPaBHEHHMHU B3aHMOJICHCTBHSI PaCTBOPOB
XJIOpHIa AIFOMHUHHS ¥ KapOOHaTa HAaTpHs paBHA
a) 13 6) 19 B)17 r) 15
HiI
3. B nenouke npespamenuii Fe — X; — Fe(OH); — Xz +...
a) FeCls nFe;0Os  6)FeSOs u Fe B)FeCls uFel: r)Fe(OH). u Fels
4. O6pa3oBaHre COJIM aMMOHHS BO3MOKHO B XUMHUECKOM PEaKIuu:
a) Zn + HNOsom) 0) Fe + HNOswomy B) Mg + HNO3pasy T) Cu+ HNO3passy 5. MonHoMy ypaBHe-
nuio Fe** + 30H" « Fe(OH); cooTBeTCTBYET B3aMMOIEHCTBHE

a) FEZ(SO4)3 u KOH 0) FeCl; u Mg(OH)z
B) Fe,S; u KOH r) FePOs u NH,OH

6. B pe3ynbTare B3auMOAEUCTBUS YIJIEPOAa C KOHIICHTPUPOBAHHON CEPHOM KUCIOTOM MpH TeMIlepaType BbI-
JIENSTFOTCS
a) SOz 6) COz B) COz u S F) SOz u COz

7. CokpalieHHOMY MoIeKynspHoMy ypaBHeHuto Ca?t + COs?> = CaCOs cOOTBETCTBYET B3aUMOJEHCTBUE
MEXIY

a) Ca(NO3), u BaCOs3 6) Ca(OH), u Mg(OH)2
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B) CaCl, u Na,COs3 T) Ca3(PO4)2 u K>COs
8. [IpomykTaMu B3aUMOICHCTBUS MEIN C KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTOM SIBIISIOTCS
a) CuSO4 +HS + H0 0) CuSO; +S + H:0

B) CuSO; + H: r) CuSO4 +S0O; + HO

9. Ipu B3aMMOIEHCTBHH XJIOpa C TOPAYHUM PACTBOPOM I'HAPOKCHJIA KaIusl 00pasyercs
a) KCI, KCIOs, H.0 0) KCIl, H:0, H:

B) KCI, KCIO4, H2O r) KCI, Cl;, H.0O

10.®opmyia BemecTsa, npomymeHHas B cxeme KMnOs + KNO; + H,SO; — MnSOs + K;SO4 + H.0 +

a) NO 6) KNOs:  B) HNO: r) NH3

11. llenouHbie U MIETOYHO3EMETbHBIC METAJUTBI B IPOMBIIUICHHOCTH TTOTYYal0T
a) 3JIEKTPOJIM30M PACIUIABOB COJIEH  0) DIIEKTPOJIM30M PACTBOPOB COJICH
B) alOMOTEepMHUEH ') BOCCTAaHOBIICHHEM OKCHIOB BOAOPOIOM
12. Ilpu B3aumoelicTBUM MHKA ¢ n30bITKOM pactBopa KOH oOpa3syercs
a) Kz[Zn(OH)4] uH; 6)ZnO wu H; B)Zn(OH)z u H0 rK:ZnO; u H;O

13. Monekyna PCl; , B xoTopoii atom (ocdopa HaxOAUTCS B COCTOSHMH SP3-rubpuauszanum umeer

dopmy
a) JIMHEHHYIO 0) TWIOCKYIO B) MUpaMHUIAIBHYIO T) YIIIOBYIO
HCl  AgNO3 t

14. B nenouke npepaniennii KH — X3 — Xy — X3 BemecTBoM X3 SBIsSETCS

a) K202 6) K>O B) KNO; F) KsN
17. 'a3000pa3HbIil KUCIOPOT 00pa3yeTcs B peakliu, CXemMa KOTOPOH

a) H,O, +KI + H,SO, — 6) H,O, + HI —

B) H2O; + H,S — r) H,O, + KMnOs + H,SO4 —
18. Ilpu pacTBOpeHNN cephl B KOHIIEHTPUPOBAHHOW CEPHOI KUCIOTE 00pa3yercs

a) SO u HO 6) SO, u H»
B) SO, + H,O F) SOz, H, u H,0O
19. Xnopun menu (1) obpasyercst mpu AeHcTBUN COSTHON KUCIIOTHI Ha (YKa3aTh 2 OTBETA). ..
a) okcungwmeau (1) 6)mens B) Opomua menu (1) 1) kapoonar meau (11)

20. 'padut umMeeT KPUCTAIUTUYECKYIO peleTKy
a) MOJEKYJSIpHYI0  ©) MOHHYIO B) aTOMHYIO T) METAUTMYECKYIO

21. OTMeThTE CXEMEBI pCaK]_II/Iﬁ (HCCKOJ'IBKO), B KOTOPBIX BOAOPOJ MPOABIACT BOCCTAHOBHUTCIIbHBIC CBOIi-
CTBa:

a) Cu0O + H, — 6) K + H; —
B) H, + O, — F) N, + H, —
22. B kauecTBe ChIpbs VISl HOITYUYEHHUS BOAOPO/IA B IPOMBILIJICHHOCTH UCTIONIB3YIOT:
a) CepHYIO KHUCIIOTY 0) IIMHK
B) BOZY T) IPUPOIHBIH ra3

23. Yxaxure GopMyiy CHIbBUHNATA
a)NaCl  6)KCI B) KCI- MgCl; - 6H,0 r) KCI- NaCl
24. X0op B COEIMHEHUSIX MOYKET MPOSBIIATH CTETIEHU OKUCIICHHUS, PaBHbIE:
a)-1 0)-2 B)+7 r)+8
25. YKaXUTe CXEeMBI peakuii, B KOTOPBIX COISHAasA KUCIIOTa OKUCIUTENb:
a) MnO; + HCI — 0) Zn+ HCI —
B) CuO+ HCI — r) Fe+ HCl —
26. YKaXUTEe CXeMY pPEeakIuy JJabopaTOpHOTro MOJTYyUYEHHS XJIOPOBOIOPOaa:

CBET

a) CHs+Clp --------mmmmmeme- > 6) K2SO4(p-p) + BaClz(p-p)
B) NaCl(xp) +H2SO4(KOHIL.) — ) NaCl(p-p) + H2SO4 (pa36.) —
27. OTMeTbTE CXEeMBbl PEaKIMi, B KOTOPBIX NPOAYKTOM MOXKET OBITh KHCIOPOA:
a) KCIO; 2 0) _ v ,KMnO,
B) H,O+Cl, _|_"_} r) KNOs3; =,
28. Kakue xa- PaKTEpUCTUKH BEPHBI B ONMMCAHUU KUclopoaa?

a) CaMbIi pacIpOCTPAaHCHHBIHN 3JIEMEHT B 3¢€MHOU KOPE

0) Jrerde Bo3ayxa B) HE UMEET AIIOTPOIHBIX MOTUDUKAITII

T') IPOCTOE BEUIECTBO KMCIOPOA - OJUH U3 CAMBIX CHIIHBIX OKUCIIUTENEH
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29. Kakue MeTaniabsl pearupyioT ¢ BOJOU MPH OOBIYHBIX YCIOBHAX ?
a) HaTpHi 0) IMHK B) Oapuii  T) MeIb
30. YKaxuTe CXeMbI PeaKIni, B KOTOPBIX Cepa BOCCTAHOBUTEIb:
a0,+S— B)S+P—» B)CU+S— 1)S+Clh—
31. Ykaxute GopMyIibl BEIIECTB, B COCTABE KOTOPBIX cepa MPOSBISIET CBOI0 MAKCUMAJIBHYIO CTCIICHb OKHCIIe-
HUS:
a)FeS; 0)H2SO,4 B) SO r) NaHSO4
32. B kakux rpymnmnax ykazaHsl (OpPMYJIIbI BEIIECTB, BCE U3 KOTOPHIX PEaTHPYIOT ¢ pa30aBIICHHOHN cep-
HOM KUCIOTOU?
a) Hg, CaCOs3, CuO 0) ZnS. NH3, Fe
B) NaCl(p-p), NaHCOs3;, KOH 1) A1(OH)s, K[A1(OH)4], NaHSO3
33. KonneHTpHUpOBaHHAs CepHAas KHCIOTa B OTIIMYHE OT pa30aBICHHOW CEPHOU KHUCIIOTHI:
a) TP OOBIYHBIX YCIOBHSIX PEarupyerT C jKele30M U alIOMHHHEM
0)BBITECHSICT U3 KPUCTAITNICCKHUX XJIOPHUIOB XJIOPOBOIOPOT
B) OKHCIUTENH 3a cueT nonos H* (H;O%)

I') OKMCIMTEND 3a cueT HoHoB S*° (S04%)
34, Kak usMensetcs cuina kuciot B psaay HoS — HoSO;—>HS04?
a) YMEHBIAETCS 0) Bo3pactaer
B)Hamnbouee ciabasi — CepOBOIOPOIHAS, HANOOJIee CUIIbHAS — CepHAs

r) HE U3MEHsIeTCS
35. BogopomHoe coemuHeHHE (hocdopa MPOsBIIIET CBOHCTBA
a) aM()OTEPHOTO COCTUHCHHUS 0) OCHOBaHUs
B) HE MPOSBISAET KUCIOTHO-OCHOBHBIX CBOMCTB  T') KUCJIOTHI
36. BonHbli pacTBOp aMMHaKa B3aUMOJICUCTBYET C

a) COJITHOM KHUCIIOTOM 0) HUTpaTOM HATPHI
B) cynbdaToM HATPHA T') TUAPOKCHIOM Oapus
37. llpu B3aumopeiicteuu 1 monb H3PO4 1 1 Mmons KOH o6pa3zyercs
a) CpeqHsIs COJIb 0) ocHOBHAs COJTb
B) KHCTast COJIb T') BEIIECTBA HE PEarupyIoT
38. Ykaxute hopmyJibl auruipoopTodhocdarop (yKaKUTe HECKOJIBKO OTBETOR):
a) KoHPO4 6) NaH,PO,
B) MgH:P-0O; r) NH4H:PO4

39. Vkaxure GpopMyily OCHOBHOU COCTaBHOM YacTu ochopura:
a) PH3 6) CazP, B) CaHPOq4 F) C33CPO4)2

40. CocTaBHOH 4acThIO KaKuX yOOoOpeHUH sBisercs auruapodocdar xampuus?
a) pocoputHas Myka 0) ammodoc
B) MpocToii cynepdocdar r) n1BoiHOM cynepdocdar

TecToBbIC BONPOCHI K pasaeny 3.
1. Ipu B3aumozelicTeun nonos Fe®' ¢ rexcanmanopepparom (1) kanus HabmomaeTcss 00pa3oOBaHKE:
a) KpOBaBO-KpPacHOT'O pacTBOpa B) Oyporo ocajaka
0) TEMHO-CHHETO OcaJiKa r) Oemoro ocaka
2. Meroj pa3jienieHns: 1 KOHIIEHTPUPOBAHUS BENECTB, OCHOBAHHBIH Ha pacIpe/ieIeHNH KOMITIOHEHTOB MEX-
JIy IBYMSI HECMEITMBAIONIMMUCS (pa3aMu Ha3bIBAETCS
a) pekTudukanueir 0) cyOnumanueld B) TUCTHIUIALMEH T) 3KCTpakuuen
3. MoHbl HaTpHs OKPAIIUBAIOT TIaMs Ta30BOM FOPEIIKH B I[BET
a) 3eJIeHBId  0) JKeNThI  B) KPACHBIH T) (PUOIETOBBIH
4. I'pynmoBble peakyuy IO3BOJISIOT OOHAPYKUTh
a) KOHKPETHBII HOH B IPUCYTCTBUH JPYTUX HOHOB  B) HECKOJIBKO HOHOB
0) LeMyIo aHATUTHYECKYIO TPYIITYy HOHOB
5. KayecTBeHHBIM peareHTOM Ha HOH Ag" sBIIsIeTCS
a) HCI 6) NaOH B) H:SOs 1) Nas[Co(NOy)e]
6. Hanbouee cenekTHBHBIM PeareHTOM JJisi OOHApY>KEHHs] KATHOHOB aMMOHUS SIBISIETCA
a) pactBop cynbdara meau (11) B) pP-p IIETIOYH
0) p-p KUCIIOTEHI r) p-p KMnO4
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7. pucytcteue nona Cu?* B cmecu ¢ nonamu Fe?*, Fe**, Zn?+ MokHO 10Ka3aTh, NCTIONB3Ys B KAYECTBE Pe-
aKTUBA

a) pactBop HaS B) pactBop Ks[Fe(CN)e]

6) pactBop K3[Fe(CN)s] 1) pactBop ammuaka

8. BenmuunHa, MoKa3pIBAONIAs OTHOIICHHE CYMMapHOU KOHIICHTPAIH BCeX (POPM BEIECTBA B OpraHuYe-
CKOH (haze K CyMMapHO# KOHIICHTPAIIUK BCeX (pOpM BEIIECTBA B BOAHOU (ha3e, Ha3pIBaeTCs KO3 PuImeHTOM

a) yJaaJueHus 0) pacmpesielieHusT  B) BBIICICHHS T') OTIICJICHUS

9. VloHBI Kanusl OKpaIIuBaIoT IIaMs Ta30BOM TOPENIKHU B I[BET

a) 3eJICHBIM 0) )KENTHI  B) KpacCHBIN T) GHOJICTOBBIN

10. Ocaxaaemas (hopMa-3TO BEIIECTBO

a) B3BEIIMBACMOC B PE3yJIbTaTe aHAIH3a B) B3STOE IS aHATH3a

0) BBIMTagaroNIee B 0CAI0K ') KOTOPBIM BEIyT OCAXKICHHE

11. KoHneHTpanus HOHOB cepedpa B HAChIIEHHOM pacTBope xinopuaa cepebpa (ITP= 1,6:10%) pasna
a) 1,26 -10° 6) 810 8)1,26:10° 1)8-107°

12. PactBopumocTs kap6onara kanbiuss CaCOs«> Ca?* + CO3? yeunmures npu 100aBIEHHH B PACTBOP
a) XJIOpHaa KaabITus B) IEJIOTH
0) kapOoHaTa HATPHS T') CUJIBHOM KUCJIOTHI
13. TuTpanToM IpH OMpeneTICHUU BPEMEHHOM dKECTKOCTH BOJIBI SIBIISICTCS

a) PacTBOP COJSIHOM KHCIIOTHI  B) PacCTBOP TMAPOKCHIA HATPUS

0) pactBop TpuinoHa b T') pacTBOp KapOOHaTa HATPHsI
14. Ilpu TUTPOBAHUU COJSTHOM KHUCIIOTHI THAPOKCUIOM HaTpUs MPUT0JIeH UHIUKATOP

a) ¢enondpranens  0) METWIOBBINA KPaCHBIH B) METHIIOBBIN OpPAH)KEBBII
15.  Yro moka3pIBaeT THUTP pacTBOpa:

a) yucio rpaMMoB BemiecTBa B 100 r pacTBopa;

0) 4rcio TpaMMOB BeIeCTBa B 1 MIT pacTBOpa;

B) YKCIIO TPAaMMOB BeliecTBa B 1 11 pacTBOpa;

r) maccy 1 mi pactBopa
16. Kakoli HHIUKATOP UCIIOJIb3YETCS MPU KOMIICKCOHOMETPHUUECKOM OIPE/ICIICHUU MarHus?

a) Opuoxpom yepHbIil T B) Mypekcun

0) Cynbdocanmununosas kuciota 1) KcejeHOBBINM opaHXeBbIi
17. KowmrmiekcoHaMu Ha3bIBAIOT

a) [pou3BogHBIC KAPOOHOBBIX KUCIIOT B) CoJ HEOPraHUYECKUX KHCIOT
0) [Ipon3BoHBIE aAMHHOTIOHKAPOOHOBBIX KUCIIOT r') AMUHBI

18. Kakoii 06bem 0,1 H. pacTBOpa ruapokcuia Kamus morpedyercs Ha HeiTpanuzanuo 20 mi 0,05 H. pac-
TBOpA COJITHOW KUCIIOTHI.

a) 40 mn 6) 10 mu B) 20 mu r) 2 M
19. Tutp nepmMaHranara Kajius co BpEMEHEM
a) yMmeHblnaercs 0) yBenmuuBaercs B) OcTaeTcsi HSU3MEHHBIM
20. [pu HoJOMETPHUECKUX ONPEACTICHUAX IPUMEHSIOT PACTBOP Ho/a /1 PSIMOTO OMpeIeICHUs
a) Okucnureneit 0) BoccranoBureneir B) OkucnuTeNnel U BOCCTAaHOBUTEICH

Ilepeyennb BOPOCOB, BBIHOCMMBIX Ha NPOMEKYTOYHYIO ATTECTALMIO
Bonpocsl k 3xk3ameny
1. Tlpenmer xuMuu. 3HaYECHUE XUMHUU B OHMOJIOTHH, CEIHCKOM XO3SHCTBE M OXPaHE OKPYKAIOIICH
CpEIBbL.
2. OCHOBHBIEC 3aKOHBI CTEXHOMETPHH. XUMUYCCKU SKBUBAJICHT, (PaKTOP YKBUBAJIEHTHOCTH, MO-
JIIpHAasi Macca YKBUBAJICHTA.
3. PactBopsl. Teopus pactBopeHusi. CriocoObl BEIpaXeHHS KOHIIEHTPAlUN pacTBOPOB. Pob pac-
TBOPOB B IIPUPO/IE.
4. Dnextponutnueckas auccoruamnus. Cnabbie JIEKTpONUTH. 3aKOH pa3daBienust OcTBambaa.
Juccouuanus KuciaoT, OCHOBaHHUM, COJIEH.
. CunpHbIe AIEKTPOIUTHI. AKTUBHOCTD U KO3 (dULIHMEHT akTUBHOCTU. VlOHHas cuiia pacTBopa.
6. Juccounanus Boasl. MoHHOE mpousBeaeHue BoAbl. BogopoaHslii mokazartenb. Poiab KOHIEH-
Tpaluu BOJOPOIHBIX HOHOB B OMOJIOTMYECKUX MTPOLIECCax.
7. BydepHnbie cucrteMbl U ux cBoiicTBa. MexanusMm OydepHoro aeiictBus. bydepHas eMKOCTb.
Ponb OydepHbIX cucTeM B OMOJIOTHYECKUX MPOIeccax.
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8. I'maponus coneit. Tunel ruaponnsa. KoHcTanTa U CTeneHb rUAPOIIN3A.
9. CKOpOoCTh XMMHUYECKUX PEAKIMi W METOJbl €€ PEeTryJupOBaHMS. 3aBUCHMOCTb CKOPOCTH pe-

10.
11.
12.
13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.

30.

31.

32.
33.

34.

35.

aKLIMK OT TEMIIepaTypbl. ODHEprus akTUBaLUU. YpaBHEeHUE AppeHuyca.

Kunernka XxuMH4ecKknx peakuuil. 3aKOH JEeUCTBUS MaccC.

I'omorenHslil U reTeporeHHbIN KaTanu3. @epMeHTaTUBHBIN KaTaaus.

XUMHYECKOe PaBHOBECHE U 3aKOH JeicTByromuUX Macc. KoHcranTa paBHOBecus U ee Gpusu-
yeckuil cmbici. CMelenne xuMuueckoro pasHosecus. [lpunnun JlelllaTense.

Crpoenue aroma. IlnanerapHas M KBaHTOBO-MeXaHUYeCKass Mozenb. KBaHTOBBIE 4uCIa.
[Mpunuun [Maynu. [IpaBuno Xyuaa. [IpaBuno KneukoBckoro.

[Tepuoguueckuin 3akon J[.M.MeHneneeBa U €ro TpakTOBKAa HAa OCHOBAHUM COBPEMEHHOM
Teopuu cTpoeHus aroma. CBOMCTBAa aTOMOB: aTOMHBIM paguyc, IOTEHLMAl HOHU3AluW,
CPOJCTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS U XapaKTep UX U3M e-
HEHHUs B TPYIIE U IIEPUOJIE.

CrpyKTypa NepUuOIUYECKON CUCTEMBI JIEMEHTOB: NIEPUOJIbI, TPYIIIbI, 3JEKTPOHHBIE CEMEM-
crBa (S-, p- ,d -, f-amementsr).

KoBasienTHas nonsgpHas u HenoJisspHas cBsizu. KBaHTOBO-MexaHMYeCcKOe OOBbSICHEHUE KOBa-
JIEHTHOM CBA3U. XapaKTEPUCTUKH CBS3H.

JloHOpHO-aKLenTopHas CBs3b. BonoponaHas CBs3b. buonornueckoe 3Hay€HHE BOJOPOIAHOMN
CBA3U.

I'uOpuansanus aroMmHbIxopouTaneid. CTpoeHrne MOJIeKyJI.

KpaTtHble cBs3u. MexaHusM oOpa3oBaHMs JBOMHBIX M TPOWHBIX CBf3€H, G- U T- CBA3M.
DHeprust v JJINHa CBS3H.

Teopuss OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil. CreneHb okucieHusd. Baxuenmmue
OKHUCIIUTENHN U BOoccTaHOBHUTENU. Kitaccudukanust OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaK-
UH.

OKHCIIUTENbHO-BOCCTAHOBUTEIIbHbBIE OTEHIUABI. CranpapTtHble OKHUCJIUTENbHO -
BOCCTAHOBUTEJIbHBIE TOTEHIMAJBI. DJIEKTPOJHBIE MOTEHIMANIBL. Y paBHeHne HepHcra.
Kommnnekcoobpa3zoBanue U KoMIUIeKCHbIEe coenuHeHUs. CTpoeHue KOMIUJIEKCHBIX COEIMHE-
HUH.

Jucconuanuss KOMIUIEKCHBIX coeluHEeHHH. KOHCTaHThl yCTOWYMBOCTH M KOHCTAHTHI He-
CTOMKOCTH.

Bonopon. Xumunueckue cBoiictBa. Bona. Dkonornueckoe u Ouonorudyeckoe 3Hauenue. Ile-
POKCHUJI BOAOPOAA.

Harpuii, kanuil. Xumnuueckue cpoiictBa. OKCUIbI, THAPOKCUIBI, COJIM HATpUS U Kanus. Ponb
B KU3HEAEATENBHOCTH OPraHU3MOB.

Marnui, kanpuuil. XumMudeckrue cBoicTBa. Xaopopuiul. 3HaUeHUE KaJIbIUS U MarHus JUist
KUBBIX OPTAaHU3MOB.

XecTkocTb BO/IBI U METO/BI €€ YCTPaHEHUS.

VYranepoa kak OMOreHHBINH 3JIeMEHT. XUMHUecKHe cBOMcTBa. KucinopoaHele coenHeHus yr-
nepoja.

A3zotr. Xummndeckue cBoiicTBa. BogopoaHbele M KMCIOPOJHBIE COEAMHEHUS a30Ta. buosoru-
YyecKas poJib a30Ta.

A3zotucTas ¥ a30THast KUCIOTHL. B3aumoaelicTBue a30THOM KUCIIOTHI ¢ MeTaulaMu. A30THBIE
yIoOpeHus.

®ocdop u ero coenunenus. Xumusa ocdopa. buonornueckoe 3nauenue pocgopa. doc-
(dhopHbIe ynoOpeHus.

Kucnopon. Xumnueckue coiictsa. O30H. buonorndeckas posib Kucaopoza.

Cepa. Xumnueckue coictBa. Kuciaopoaneie coequHeHus cepbl. KUCIOTBI U UX CBOWCTBA.
buonornueckoe 3Ha4eHUE CEPHI.

lanorensl. Xumuyeckue cBoicTBa. BomopoaHble W KHCIOPOACOAEPKAIIUE COCTHMHEHUS
XJIOpa U UX MPUMEHEHHE KaK Je3UH(PUIHUPYIOMHNX BEIIECTB.

DTOp ¥ MO KaK MUKPOIIEMEHThI. XMMUUYECKUE CBOMCTBA U BAXKHEUIIINE COCTMHECHUS.
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36.

37.

38.

39.

40.
41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

XKenezo. Xumunueckue cBoiicTBa. OKcuAbl M TUAPOKCUABI kKene3a. OKHUCIUTENbHO-
BOCCTaHOBMTEJIbHBIE CBOWCTBA COEIUHEHUH kene3a. MoH xkene3a Kak KOMIUIEKCOOOpa3oBa-
Tenb. ['eMornoouH.

[TonsiTe Makpo- U MUKpO3JeMeHTOB. OCOOEHHOCTH XMMHMM MapraHia, XpoMma, MojaubaeHa u
uX OHOJIOTUYECKOE 3HAUCHHE.

XUMUS HUKeNs, MeJU, LIMHKA, KOOalnbTa U UX POJb B )KU3HEIESITEIbHOCTH YeJIOBEKa U KUBOT-
HbIX. TOKCHYHOCTb COCIMHEHUN KaAMUS U PTYTH.

CyImHOCTh KauyeCTBEHHOIO aHaIn3a. AHAJIUTUYECKUM CUTHAI. AHAJIUTUYECKUE IPU3HAKUA U
AHAJINTUYECKUE PEaKLIUU.

JpoOusii 1 cuctemarnueckuii ananu3. Kimaccudukanus KaTHOHOB U aHHOHOB.

[TpousBeneHne pacTBOPUMOCTH U €ro (PU3NYECKUH CMBbICHI. BiMsHue 0JJHOMMEHHOTO MOHA Ha
pactBopumocTh. CosneBoit 3¢ dekr.

CymHocTs rpaBuMeTpuueckoro ananusa. IIpenmyiecrsa n Henocratku. Ocaxkgaemas 1 Beco-
Bast GopMbl U TpeOoBaHUs K HUM. DaKkTOp nepecyera.

YcnoBust 06pa3oBaHUs U MOJYYCHHs] KPUCTAJUIMYECKUX M aMOp(HBIX ocagkoB. Bunael cooca-
KJIEHUS U CIOCOOBI X YCTPaHEHUSI.

CyImHOCT TUTPUMETPUUYECKOIO aHanu3a. TuTpoBaHue. Touka SKBHBAJECHTHOCTH, KOHEYHas
TOYKa TUTPOBAaHMSL. BUJIbI TUTPAHTOB.

CyImHoCTh METOJJa KUCIIOTHO-OCHOBHOT'O TUTpOBaHMsl. Pabouune 1 cTaHgapTHbIE PacTBOPBI Me-
toa. Touka HEHTPaIBbHOCTH, TOUKA SKBUBAJIEHTHOCTH, KOHEYHAsl TOUKa TUTpoBaHus. MHanka-
Tophl. Be1OOp MHIMKaTOpA.

CymHocTs 1 00J1acTU NMPUMEHEHUsI MeTojia nepManraHaromeTpun. CTaHnapTHble U pabouue
pacTBOpbI MeToa. Y CIIOBUS CTaHAAapTU3aLUMU pabovero pacTBopa repMaHraHarta Kaaus.
CyImHOCTh METO/1a MOJOMETPUH. Y CIIOBUS HOJOMETPUYECKUX omnpeaeneHuil. CtanaapTuzanus
tuocyibdara Hatpusd. Kpaxman kak HHIUKATOP.

CyImHOCTh MeTOZa KOMIJIEKCOMETPUU: KOMIUIEKCOHBI, KOMILIEKCOHAThI, DJITA Kak KoMIiek-
cOH. THAMKATOPBI KOMIUIEKCOMETPUUYECKOTO TUTPOBAHMSL.

CymHocTh U KiaccupuKalys METOA0B (PU3UKO-XUMHUYECKOr0 aHalln3a. Xpomarorpadus U 1mo-
TEHLIUOMETPHUSL.

Onruuecknit ananus. CymHOCTh U 00J1aCTH TPUMEHEHUS CTIEKTPO()OTOMETPHH.

6.2. Onucanne nokasareseil 1 KpUTEePUEB KOHTPOJISA YCIIeBA€MOCTH, ONIMCAHME IIKAJ
OlLleHUBAHMS
Tabmuma 7
Kpurtepun oneHuBanus pe3yibTaToB 00y4eHus: (3K3aMeH)

Ouenka Kpurtepun oneHuBanus

OLICHKY «OTJIMYHO» 3aCITy>KMBAET CTYJICHT, OCBOMBIINI 3HAHUS, YME-
HUS, KOMIIETCHIIMY U TEOPETUUYECKUI MaTepuan 6e3 mpoOesioB; BIMOI-
HUBIIIUNA BCE 3aaHUs, TIPEyCMOTPEHHBIE YUeOHBIM TUIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; MPAKTUYECKUE HABBIKH MPOPECCUOHATBHO-
r0 MPUMEHEHHSI OCBOCHHBIX 3HAHUN C(HOPMHUPOBAHBI.

Komnerenuuu, 3akperui€HHbIC 3a JUCHUILUIMHON, C(POPMHUPOBAHBI HA
YPOBHE — BBICOKH.

Bricokmii ypoBeHb
«5»
(oTHMYHO)

OLICHKY «XOPOILO0» 3aCIyKUBAET CTYIEHT, IPAKTHUECKU TIOJTHOCTBIO
Cpennuii ypOoBEHb | OCBOMBIIMYI 3HAHUS, YMEHUS, KOMIIETEHIIUN U TEOPETUYECKUM MaTEepH-
«» aJl, ydeOHbIe 33/1aHUs HE OLICHEHbl MAKCUMAaJIbHBIM YUCIIOM 0aJlioB, B
(xopor110) OCHOBHOM C(pOPMHUPOBaI MPAKTUYECKHE HABBIKH.
Komnerenuunu, 3akpeni€HHble 3a AUCHUIIIIMHON, C()OPMHPOBAHBI HA
YPOBHE — XOpOIIMii (CpexHmii).

IToporoBelii ypo- | OLIEHKY «yA0BJAETBOPHUTEIbHO)» 3aCIy’KUBAET CTYJEHT, YACTUYHO C
BEHb «3» (yaoBie- | mpolOeramMy OCBOMBIINN 3HAHUS, YMEHHUS, KOMIETCHIIUH U TeOpeTHYe-
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TBOPUTEIIBHO) CKUI MaTepuai, MHOTHE yuyeOHbIe 3aaHusl JINOO He BBIMOIHUI, JTU00
OHH OIIEHEHBI YUCIIOM OaJIJIOB OIM3KUM K MUHUMAIbHOMY, HEKOTOPHIE
NPaKTUYECKHE HaBBIKU HE C(HOPMUPOBAHEI.
Kommnerenuuu, 3akperi€HHbIC 3a JUCUUILUIMHON, C(POPMHUPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.
MUHUMAJIBHBIN | OLIEHKY «HEYAOBIETBOPUTEIBHO» 3aCIyKHBACT CTYACHT, HE OCBOMBILIUI
YPOBEHB «2» (He- | 3HaHUSA, YMEHHUs, KOMIETEHIIUH U TEOPETHUYECKUI Marepuai, yuyeOHble
YAOBIETBOPH- 3aJlaHuUs HE BBIMIOJIHWII, TPAKTUYECKHE HAaBBIKU HE CPOPMUPOBAHBI.
TEJIBHO) Komnerenuuu, 3akpeniéHuble 3a AUCHUIIIMHON, He ¢()OPMUPOBAHBI.

7. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00ecneyeHUe TUCIIHILTHHbI

7.1 OcHoBHasl TUTEpaTypa
1. AnekcanapoBa, 3. A. DuU3MKO-XMMHUYECKHE METOJbI aHAJIN3a : YYEOHUK U MPAKTHKYM IS BY-
30B / D. A. Anekcanaposa, H. I'. TalinykoBa. — 3-¢ u3n., ucnp. u gomn. — Mocksa : M31aTenscTBo
IOpaiir, 2024. — 344 c. — (Bricmee oo6pazoBanue). — ISBN 978-5-534-17720-6. — TekcT : anek-
TpouHbIi // Obpa3oBatenbHas mwiardopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/536376
2. Kokopesa, B. B. OcHoBbl xumuu : yue6HOoe mocobue/ Kokopea B. B., Cionsea O. U. —
Mocksa: KuoPyc, 2021.- 189 c. — (bakanaspuar). — ISBN978-5-406-08809-8.
3. Cmapeirun, Cepreit HukonaeBud. AHanutuueckas xumus: ydyeOnoe noco6ue / C. H. Cmapbirus,
. B. JlaiinakoBa; Poccuiickuil rocyapcTBeHHblil arpapHbiii yHuBepcuteT - MCXA umenu K. A.
Tumupszea (MockBa). — 3-e u3fl., nepepadboT. U I0M. — DIEKTPOH. TEeKCTOBbIE JaH. — MocCKBa:
Pocundopmarpotex, 2018 — 192 c.: puc., Tadbn. — Komreknus: YueOHas u y4eOHO-METOAMICCKAS
nutepatypa. — Pexxum nocryna : http://elib.timacad.ru/dl/local/t0272.pdf. - 3arn. ¢ TuTyn. SKpaHa.
- DnekTpoH. Bepeus ned. myoaukamuu. — <URL:http://elib.timacad.ru/dl/local/t0272.pdf>.
4. Cmapseirud, C.H. Heoprannueckas xumus: Yd. IlocoGue s camMoCTOSAT. paboOThl CTY/IEHTOB.
Y.1. Teopernueckue ocuoBsl / C.H. Cmapsirun [u ap.] — M.: U3n-Bo PTAY-MCXA umenu K.A.
Tumupssesa, 2011. - 280 c.
5. XaxanmHa, T.W. Xumus oxpyxatomeil cpeasl: yueOHuk mius By3oB/ T. . XaxanuHa,
H. I'. Hukutuna, U. H. IleryxoB. — 3-e u3a., nepepad. u gon. — Mocksa : U3natensctBo IOpaiir,
2024. — 233 c¢. — (Bwicmiee oopazosanne). — ISBN 978-5-534-00029-0. — TekcCT : JIEKTPOHHBIN
// O6pazoBarenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/535461

7.2 lonotHUTE/ILHASI JIUTEpAaTypa
1. Kuszes, J.A., Cmapsirun, C.H. Heopranudeckas xumus /Yue6uuk aist By3os/ M.: Ilpoda, 2004.
—-592c.
2. Heoprannueckass xumusi (OMOTeHHBIE M aOMOTEHHBIE AJIEMEHTHI): yuel. mocobue / moj pen.
B.B.Eropoga. — CII0.: JIans, 2009.-320 c.
3. Xapurtonos, F0.f. Ananutnueckas xumus (aHanutuka). B 2 ka. Ku.1. O6mue teopernyeckue
ocHOBBI. KauecTBeHHBIN aHanm3: YueO.nis By30B. — 2-¢ u3ll., uctp. — M.: Beicirik., 2003. — 615
C., U
4. Xapurtonos, l0.f. Ananutnueckas xumus (Anamutuka). B 2 kH. Ku.2. KonuuectBeHHBII
aHamn3. OHU3NKO-XUMUYeCKre (HHCTPYMEHTAIBHBIC) METOIBI aHai3a: Yuel. i By30B. — 2-€ U3/l.,
uctp. — M.: Beicur.ik., 2003. — 559c¢., ui.

7.3 MeToanueckne yKa3aHus, peKOMEHIAUHN U APyrue MaTepHaJibl K 3aHATUIM
1. Ananutndeckas XuMus U GU3UKO-XUMHUIECKHE METO/IbI aHAIN3a ; 1a00paTOPHBIN MPAKTUKYM /
coct. T. WM. Cynpauna. — Caparos : At [1u Dp Menua, 2018. — 118 ¢. — ISBN 978-5-4486-0057-
9. — TeKcT : IIeKTPOHHBIN // DnekTpoHHO-O0nomoTeunas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/70757.html (. — Pesxum mpoctyna: 1yist aBTOPU3UP. TOIb30BATENICH
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https://urait.ru/bcode/536376
http://elib.timacad.ru/dl/local/t0272.pdf
https://urait.ru/bcode/535461
http://www.iprbookshop.ru/70757.html

2. KoxopeBa B.B. Meronnyeckue yka3zaHus 1O U3yUSHHIO TUCHUIUIMHBI «XHUMUS» Ui CTYACHTOB
nanpasienus 36.03.02. «3oorexuus» /B.B. Kokopesa u [ap.]. - Kanyra: KO PTAY-MCXA umenu
K.A. Tumupssesa, 2017. - 40 c.

3. Kokopera, B.B., Cronses, H.K. Heopranuwveckas u aHaimutuueckas xumus. JlabopaTopHbIii
NPaKTUKyM JJis cTyaeHToB cnennanbHocT 111801 «Berepunapus»/ Kokopesa B.B. Cronsie H.K.
Kamyxckuii pumman PTAY-MCXA umenu K. A. Tumupszesa. Kanyra. UI1 Kyp6ankas E.O. 2013. —
Slec.

8. IlepeueHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTn «AHTEepHET», HeoO-
XOAUMBbBIX 1JIs1 OCBOCHUA JUCHUIIJINHBI
1. www. webelements.com
2. www.xumuk.ru
3. yandex.ru
4. rambler.ru
5. google.ru.

9. IlepevyeHb NPOrpaMMHOro odecrieyeHusi 1 HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Tabauua 8
Ilepeyenb nporpaMMHOro odecreyeHust
Ne | HaumenoBanue | HaumeHoBanue Tun ABTOp Ton
n/m | paszgena ydueo- MIPOrpaMMBbI IPOrPaMMbI pa3paboTku
HOM TUCIHILIN-
HBI
1. | Bce pasnensi Microsoft ITporpamma mo- Microsoft 2006
PowerPoint TOTOBKHM TIpe3€eH- (Bepcust Microsoft
Ty PowerPoint 2007)
2. | Bce paszensr Microsoft TekcToBBIN pe- Microsoft 2006
Word JAKTOP (Bepcust Microsoft
PowerPoint 2007)

10. Onucanue MaTepuaJIbLHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOIi 1JI1 OCyIIeCTBJIEHHUS
00pa3oBaTeIbLHOIO NpoIecca Mo AUCHUILINHE

Tab6muma 9
Caenenns 00 00eCIe4eHHOCTH CTIENHATN3UPOBAHHBIMH ayUTOPUSAMH, KAOMHETAMH,
J1a00paTOpHUsIMH
HanMeHoBaHHe celHAJIbHBIX IO-
MellleHUil ¥ ToMeleHHi 115l caMo- OcHaIlleHHOCTh CIIeNHaJbLHBIX OMeEIleHU 1 IoMe-
CTOATEIbHOM padoThl (N2 yueOHOrO LIEHUI 115l CAMOCTOSITeIbHOI PadoThI
Kopmyca, Ne ayiuTopum)
1 2

AynuTtopusi A MPOBENEHUs 3aHATUN | YdeOHble cToibl (16 mT.); cTynbs (48 mit.); pabodee me-
JIEKIIMOHHOTO THIIA, 3aHITHI CEMHUHAp- | CTO TperojaBaTelis; AOCKa ydeOHas; MyJIbTHMEIUHHOe
CKOTO THWITa, KYpCOBOTO MPOEKTHpPOBa- | obopyaoBanue (mpoektop Acer X1226H, HoyTOyK:
HUsl (BBIMIOTHEHHS KYypCOBBIX pador), | lenovo B5030) ¢ noctymom B MIHTEpHET.

TPYIIOBBIX M WHIUBUAYATbHBIX KOH-
CyNbTalluii, TEKYIIEro KOHTPOIS |
MPOMEXKYTOUYHOU arrectanuu (kad. No
322n).

JlabopaTtopust xumun (kad. Ne 404H). JlaGopaTtopHubie cToibl (9 mit.); cTynbs (18 mrT.); mocka
yueOHas; KoJopuMeTp (OTORIEKTPUUYECKHH KOHIICHTpa-
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uuonHeld  KOK-2; komopumerp (OTOIIEKTPUUECKUI
koHueHTpaunonHblii KOK-3; Bechl ananutuuyeckue AF-
R220E (2 mrt.); Bechl naboparopasie BM-153; Becsr na-
O6opatopupie BM-512 (2 mmr.); Bechl J1abopaToOpHBIC
BM5101; uonomep M-500 (4 mr.); monomerp (PH-
150M); xkouxykrometp HI 8733 (3 mT.); mopTaTUBHBIN
pH-metp HANNA HI 8314 (1 wrT.); akBagucCTHIATOP
J32-10; tepmocrar TCO-1/80; XMMHUYECKHE PEAKTHBBI
JUIL TIPOBEACHUS 1a0OpaToOpHBIX padoT; MHPOPMALMOH-
HbIE CTEH/IbI.

[Tomemenue anst camocTosTeNlbHOHM pa- | Kommnbrorepasie ctonbl (15 mT.); ctynbs (15 mrT.); pado-
60T1bI 0Oyvaronuxcs (kad. Ne 203H). Yyee MECTO TMpernoaaBaTelisi; padodasi CTaHIus (MOHO-
61ok) Acer Veriton Z4640G (15 mrT.) MOAKIIOUEHHBIE K
cetu aTepHeT n obecnedeHHbie 1octynoM k DbC.
Hcnonszyemoe nporpammuoe obecrieuerue: Microsoft
Office Professional Plus 2007 (Microsoft Open License
Ne42906552 ot 23.10.2007, Microsoft Open License
Ne43061896 ot 22.11.2007, Microsoft Open License
Ne46223838 ot 04.12.2009); Microsoft Office Standard
2007 (Microsoft Open License Ne43061896 ot
22.11.2007, Microsoft Open License No46223838 ot
04.12.2009)

11. MeToauueckue PeKOMEHAAUH CTYACHTAM IO OCBOCHHUIO TUCHUIIJINHBI

[Tpu u3yueHun Kypca 1menecoodpa3Ho NpUaEPKUBATHCS CIEAYIOIIEH OCIeI0BaTENbHOCTH:

1. [lo nocewenus nepsou nexyuu:

a) BHUMAaTeJIbHO MPOYUTATh OCHOBHBIE MOJOXKEHHS POTPaMMBbl Kypca;

0) mogoOpaTh HEOOXOAUMYIO JIUTEPATYPY M O3HAKOMUTHCA € €€ CoJIepKaHUEM.

2. Ilocne nocewenus nexyuuL:

a) yriyOJICHO U3YYUTh OCHOBHBIE MOJIOKEHHS TEMBI MIPOTPaMMbI IO MaTepuagaM JICKIIUU U
PEKOMEHIyeMbIM JIUTEPATYPHBIM UCTOYHUKAM;

0) IOMOJIHUTHh KOHCHEKT JIEKIIMH KPATKUMH OTBETaMH Ha KaXKbIi KOHTPOJIBHBIN BOMPOC K
TeMe ¥ MPU BO3MOKHOCTH BHITIOTHUTH 33/IaHUE IJI CAMOCTOSITENIbHOM paboThI;

B) COCTaBUTH CIIUCOK BOTIPOCOB JIJIsl BEISICHEHUS BO BpEMS ayUTOPHBIX 3aHSATHH;

T') TOATOTOBUTHCS K MPAKTHUECKUM 3aHITHSIM.

3ajaHus 71 CaMOCTOSITEILHOM pabOTHI CTYJEHTOB SBJISIFOTCS COCTABHOM YacThIO yueOHOTO
npoiiecca. BoimonHenue 3aganuii CnocoOCTBYeET:

v’ 3aKpEIUIEHHUIO U PACHIMPEHHUIO MOJYYEHHBIX CTYAECHTaMH 3HAHW 110 M3y4aeMbIM BOIIPOCAM
B paMKax y4eOHOU TUCITUILINHBL,

v’ Pa3sBUTHIO HABBIKOB 00OOIIEHHS M CHCTEMATU3AIMH HH()OPMAIIUH;

v/ pa3sBHUTHIO HABBLIKOB COCTABJICHHS YPAaBHEHHIA PEAKIIUii, PEIIECHUS PACUETHBIX 3a/1a4;

V' (OpPMHPOBAHHIO MPAKTUYECKUX HABBIKOB I10 IIPOBEIAEHUIO XHMHYECKOTO H (PH3HKO-
XUMHYECKOTO DKCIEPUMEHTa M CTAaTUCTUYECKOW U rpaduueckoil 00pabOTKU pe3yibTaToB
XUMHUYECKOTO IKCTIEPUMEHTA.

BaxxHOCTh caMOCTOSITENEHOM paboThl CTYACHTOB 00YCIIOBIEHA MOBBIIICHHEM TPEOOBaHUH K
YPOBHIO TIOJIFTOTOBKHU CIICIIHAIINCTOB B COBPEMEHHBIX YCJIOBHSX, B YaCTHOCTU, TPEOOBAHUSIMH K
YMEHHIO UCTIOJIh30BaTh OCHOBHBIC 3aKOHBI XUMUU B MPOPECCHOHATHHON A TeTbHOCTH.

3amaHus JUIT CaMOCTOSITEIFHOM pPabOThI BBITIOJHSIOTCA CTYJIEHTaMH BO BHEAYJIUTOPHOE
BpeMs.
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Buabl u gopmbl 0TPA0OTKHM NPONYLIEHHBIX 3AaHATHI

CryneHT, mponyCTUBIIHK 3aHATHS 00s13aH ero orpadorarh. OTpaboTKa 3aHATHUH OCYIIECTB-
JSIeTCSL B COOTBETCTBHH C TPAPUKOM KOHCYJIbTAIHA.

[Ipormyck JNEeKIMOHHOTO 3aHATHS CTYACHT OTpabaThIBACT CaMOCTOSITENIbHO U MPEICTABIISAET
BEJIyIIEeMY MIPENOIaBATENI0 KOHCIIEKT JIEKIUH MO MPOIMYIIEHHBIM 3aHATHUSIM.

[Iporyck mpakTHYECKUX 3aHATUN CTYJIEHT oTpaldaThIBaeT MOJ PYKOBOJCTBOM BEIYyILEro
npenoaaBarTeyiad AUCHUITIIINHBI.

12. MeToaguuyeckue peKOMEeHIAUM NPENnoJaABATESIM 10 OPraHu3aluu 00y4eHus Mo
AMCHMILINHE

Jljig mydiero yCcBOEHUsI MaTepuasa CTyJeHTaMU MPEnoiaBaTeIi0 PeKOMEHIyeTCs B IIEPBYIO
ouepeqlb 03HAKOMUTH UX C IMPOrpaMMoOM Kypca M KpaTKMM HM3JI0KEHHEM MaTepuaia Kypca, Impe-
CTaBJICHHOTO B 00pa30BaTENIbHOM MpOrpaMMe AUCHUILINHBL. Jlanee Ha JTEKIIMOHHBIX 3aHATUSX Mpe-
110/1aBaTeNb JOJDKEH JOBECTH JI0 CTYJEHTOB TEOPETHMUECKUH MaTepuasl COIVIACHO TEMATHKE U CO-
JEp>KaHUIO JIEKIIMOHHBIX 3aHATUH, MPECTaBIEHHBIX B paboueil mporpamme.

JlekIMOHHBIE 3aHATUS 0 JUCIMIUIMHE KENATeIbHO MPOBOJIUTH C JIEMEHTAMU HATJISIIHO-
CTH: IOKa30M CIAiIoB C U300paKEHHUEM CXeM, IpaKOB, BHIBOJIOM OCHOBHBIX (hOpMYyII, IpuMepa-
MU perieHus 3aa4 (mpe3eHTaly JEKIUM Mpuilararotcs). TIareabHOro paccMOTpEeHHs TPeOyIoT
pazzensl 1 1 2, Tak Kak ABISAIOTCA TEOPETHUECKONH OCHOBOM ISl OCTAJIBHBIX Pa3AeNioB IUCIUTIIMHBI.

[Ipu npoBeAcHUH MPAKTUICCKUX 3aHATHH MOJYyYCHHBIC TEOPETUYCCKHE 3HAHUS HEOOXOIMMO
3aKpEeMUTh PElICHUEM 3a/ad MO KaxJIou ornenbHOoN Teme. [lociie u3yueHus Ha JEKIHSIX Kaxaoi
TEMBbI, 3aKPEIJICHUS U JYUIIEro yCBOCHUSI MaTepuaia Ha MPAKTUYECKUX 3aHATHUSIX PEKOMEHYyEeTCS
MIPOBECTU OMPOC CTYACHTOB IO MPEICTaBICHHBIM BOIPOCAM JJIsi CaMOMPOBEPKHU. 3aBEPIIUTh H3Y-
YeHUE JUCIUIUIMHBI 1[EJI€CO00pa3HO BBHIOTHEHUEM TECTOB JIJIsl IPOBEPKH YCBOEHHUs y4eOHOTrO Ma-
tepuana. [logoOHbINH MOAX0I MO3BOJIUT CTYACHTaM JOTHYHO M MOCJIEI0BATeIbHO OCBAauBaTh MaTe-
pHYaj ¥ YCIEIHO MTPOUTH UTOTOBYIO aTTECTAIIMIO B BUE K3aMEHA.

[IpomnymieHHbIe TPaKTHUECKUE 3aHATHS OTPa0ATHIBAIOTCS CTYACHTAaMH BO BpeMs JIOMOIHU-
TEbHBIX 3aHITHI, B COOTBETCTBUU C TpauKOM OoTpabOTOK, yCTAaHOBJICHHBIM Ha Kadeape. Bo Bpe-
Msl TAaHHBIX 3aHATUNA CTYACHTHI MOTYT MOJYYUTh KOHCYJBTAIMIO MO BHIMOTHEHUIO JOMAITHHUX 3a/1a-
HHUIA.

B xoHIle Ka)KA0H JEKIKH, a TaKKe B 3aKJIIOUEHHE KKJ0To pasjena (€clu OH 3aHMMaeT He-
CKOJIBKO JIEKIITMOHHBIX 3aHSTHI) MpenoaBaTeb JOJKEH 00001aTh MPEACTABICHHBIA UM MaTepHall
U CIIpalllMBaTh CTYACHTOB, €CTh JIM Yy HUX BOIIPOCHI MO MPOiiICHHOMY MatepHuany. B Hauane crnemy-
IOIIIEH JICKITUU TPEToiaBaTelb IOJDKEH CHavyalla KpaTKO HAllOMHHUTH, O YeM IIIJIa pedb Ha MPOILION
JIEKIIUU ¥ TOJIBKO, TOTOM YUTAaTh CTYACHTaM HOBBIA MaTepual.

Ha nmpakTudeckux 3aHsITHIX TPErnojaBarelib B Havale 3aHATHS JIOJDKEH MPOBECTU MPOBEPKY
MPUCYTCTBUS CTYJCHTOB, Ha3BaTh TEMY 3aHSTHUS U COTJIACHO TUIAHY MPOBECTH MPOBEPKY BBIMTOIHE-
HUS JIOMAIIHETO 3aJaHus, OCYIIECTBUTHh TEKYIIMH KOHTPOJIh YCBOCHMS MPONIECHHOTO MaTepHalia
MyTeM YCTHOTO OMpoca, TuOo TecTupoBaHuUs. M nanee B 3aBUCHMOCTH OT TEMBI NIEPEUTH K pellie-
HUIO MMPAKTHYECKUX 3a7a4 WU BBITIOJHEHUIO JIA00paTOPHOU pabOTHI.

B koHIle cemecTpa Ha MOCIEIHEM 3aHITHU PEKOMEHIYETCsl TPOBECTH TECTUPOBAHUE CTYJICH-
TOB T10 BCEMY MPOHIEHHOMY MaTepuaiy.
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