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PaGouas mporpamma coctaBjieHa ¢ yueToM TpeOOBaHUIA:

. denepanbHOro rocy1apcTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa BHICILETO 0Opa30BaHUS
— OakanmaBpHaT MO HampaBJeHUIO MoAroToBku 36.03.01 BerepuHapHO-caHUTAapHAS SKCIIEPTH3A,
YTBEPKICHHBIM MpHUKa3oM MuHucrepcTBa odpazoBanus U Hayku Poccuiickoit ®@exnepanuu ot
19.09.2017 r. Ne 939;

o NopsiZIka OpraHu3allid ¥ OCYIIECTBICHUS OOpa30BaTEIbHON JEATENBHOCTH IIO
oOpa3zoBaTreNbHBIM TIpOrpaMMaM BBICHIETO OOpa3oBaHHWsI — TMporpaMmaMm OakangaBpuara,
oporpaMmaM CIelHaluTeTa M IporpaMMaM MarucTparypbl, YTBEpP)KICHHOI'O HPHKa30M
Munuctepcra oopazoBanus u Hayku P® ot 06.04.2021 r., Ne 245;

. npogeccuoHanbHOro cranjapra «PaboTHUK B 001aCTH BEeTepUHAPUU», YTBEPIKICHHOIO
MuHuctepcTBOM Tpyia U counanbHoi 3aumThl PO ot 12 okta0ps 2021 r. Ne712n

[IpenomaBareny, MOATOTOBUBIINE PAOOUYIO TPOTPAMMY:

Crapmmii mpenojaBaTeib ML.II. baGypuenkoBa

Pabouas mporpamma paccMoTpeHa Ha 3acenaHuu Kadeapsl xumuu (mporokon Ne 11 ot
08.06.2023 1.).

3aBenywomuii kadeapoi A.K. IIuBoBap

Pabouass mporpamMmma pekOMeH/I0OBaHA K HCIIOJIb30BAHUIO B Y4eOHOM IPOIIECCE METOIUYECKOM
KoMHCcHel (pakybTeTa BeTepuHapHoi MeauuHb (mpoTokos Ne 13 ot 28.06.2023r.).

IIpencenaresib MeTOANYECKOM KOMUCCHH JL.IO. HectepoBa

PykoBoauTeb 0CHOBHO# NPogecCHoHAIbHOMI
o0pa3oBaTe/ibHOM NMPOTrPaAMMBbI C.C. bopawrosa




1. Heim w 3agayMm JUCHUIUVIMHBI, €€ MeCT0 B CTPYKType
00pa3oBaTeJbHOM MPOTrPaMMBbI

Heabl0 AMCUUIVIMHBI SBISieTCS (OPMUPOBAHHME Y CTYIEHTOB CHUCTEMBbI 3HAaHUH 00
CBOMCTBAX DJIEMEHTOB M WX COSMHECHUH, HAYYHTh ITPEICKa3aHNI0 BOSMOKHOCTH U HAIIPABIICHU 5T
MPOTEKAHMS XUMHYECKHUX PeaKlnii, ycTaHaBIMBAaTh B3aHMOCBS3U MEKIY CTPOCHHEM BEIIECTBA U
€ro XUMHYECKHMMH CBOMCTBaMH, CHOCOOCTBOBATh OCBOCHUIO CIEUMAIBHBIX TUCIHHUIUIMH H
BBITTOJTHEHHUIO 33JJaHU 10 KaYeCTBEHHOMY M KOJIMYECTBEHHOMY XMMHUUYECKOMY aHaJIn3y KOPMOB,
MOJIOK, KPOBH )KUBOTHBIX C L1€JIbI0 O0HAPYKEHH S PA3IMYHBIX MUKPOJIEMEHTOB, I0XUMHKATOB,
NECTUIINJIOB H T.]I.

OCHOBHBIMH 32Ja4aMH U3YYECHUS U CLUILIMHBI SBIISIOTCS:

® O3HAKOMHUTH OOYYAIOIIMUXCS C OCOOCHHOCTSIMH XHMHYECKHX CBOMCTB BaXKHEHIIMX

OWOTEHHBIX MaKpO- M MHKPODJIEMEHTOB, a TAaK)K€ JJEMEHTOB, COCAMHECHHS KOTOPBIX

MPEACTABISIOT COOOM OMACHOCTD [Tl OKPY KAIOIIEH CPeIbl;

e BBIPa0OTaTh OTBETCTBEHHOE OTHOIICHHWE K MPUMEHEHHIO CPEACTB XUMH3AIMU B HX

Oyay1iel MpakTUYeCKOM NesITeIbHOCTH;

® HayyuTh IIOJIB30BAThCSA MPOCTEHIIMM JTAOOPAaTOPHBIM 00O0pPYAOBAaHUEM, XHUMHYECKOM
MOCYJIOW ¥ U3MEPUTETHHBIMU TPHUOOpaMU;
® YCBOWUTh HAaBBIKM PACUYETOB C HCIOJB30BAHUEM OCHOBHBIX TOHATHH M 3aKOHOB

CTEXMOMETPUH, 3aKOHA JACUCTBYIOIIMX MACC, NOHATUM BOJOPOIHBIN U I'MIPOKCUIIBHBIN

MOKa3aTel M pPAcyeToB, HEOOXOMMMBIX [UIsl MPUTOTOBJIEHUS] PAaCTBOPOB 33JaHHOTO

coCTaBa.

MecTo AUCHUIVIMHBI B CTPYKType oOpa3oBaTebHOIl mporpamMmbl. JlucrurnimHa
«Heopranmyeckas W aHAIUTHYECKAs XUMUs» OTHOCUTCA K Oazosoudactu (b1.0.18) ocHoBoit
npodeccuoHabHON 00pa3oBaTENbHON MpPOTrpaMMbl Bhiciiero oOpaszoBanus (manee — OITOIL
BO).

JucnumivHa 4uTaeTcs B MIEPBOM CEMECTpe, 0OecleunBaeT pacliipeHue U yriryoieHue
3HaHUM, YMEHHH, HABBIKOB M KOMITIETEHIIUH, C(HOPMHUPOBAHHBIX B cpeiHei mKkode. Jucuuninaa
MPEIIIECTBYET M3YYCHHIO MaTepuaioB Mo Kypcy «DuskoumonHas XuMus», «bruomorndyeckas
XUMUSD U CTIEIUATbHBIX JUCIUIIINH.

[Ipenmectyer 6moky 3 I'ocynapcTtBeHHas utoroBas arrectanus «IloaroroBka u 3ammra
BBIITYCKHOMW KBaMuKarnonHoi padoten» (b3.01).



2. IlepevyeHb NJIAHUPYEMBIX Pe3YJIbTATOB 00yU€eHHs 10 U CIUIINHE,
COOTHECEHHBIX C IVIAHNUPYEMbIMH Pe3yJIbTaTAMH 0CBOCHHS 00pa30BaTeIbHOM

NMPOrpaMmbl
Koabl DopmyJMPOBKA Nuaukatopsl ILianupyeMbie pe3yjbTaThl
K0 MII € TeHIMI| KOMIIETCHIHU U 0 CTHKEHHUSA o0yyeHus
KOMIIETEHIIM U
OIIK-4 CrniocoGen o6ocHoBbIBaTh U | OIIK-4.1.Mcnonbs3yeT | 3HaTh: TEOPETUYECKHE OCHOBBI
p€aain30BEIBaThb B| OCHOBHEIE €CTECTBEHHBIC, HCOpFaHPI‘IeCKOfI XUMUU WU
npodecCHOHANBHON GHOIIOTHUIECKIE 11| BOBMOXHOCTP MIX IPUMEHCHHU S
JEATCIBHOCTH pOdecCHOHANbHbIE B npogecCHOHaTbHON
COBPEMEHHBIC TEXHOTOTHH | poparys, a  Takke| ACATCIBHOCTH;
c MCIIONB30BAHUCM | 1o b oo yMeTh: IPUMEHATH OCHOBHBIE
npudbopHO- 3aKOHBI U1 METOJIbI, PUCYIITUE
MHCTPYMEHTaJIbHOM 0a3bl 1 BOSMOMKHOCTH HEOpraHu4YeCcKoun u
HCIIOB30BaTh  ocHoBHpe | COBPEMCEHHOTO AHATTUTUYCCKOW XHMHH JJIS
€CTECCTBCHHBIC, CICHHATUSUPOBAHHOTO | 1y omrepyy 3a7a4
OMOJIOTHYECKHE u| 06opynoBanus TP ipoheccnonanbHoi
npodeccruoHa bHbIE peHICHUH JeSATEITbHOCTH;
MOHATHS, a TaKKe MeTO bl | OOIIENPOPECCHOHANBHBIX | B/Ia/IeTh: TEOPETUUECKUMHU U
npu pelieHnu | 3aaay. MpPakTHYECKUMH  OCHOBaMU
ob1renpodeccuoHaIbHbIX HEOpraHU4YeCKoi u
3aj1ad. AHAJTUTUYCCKOW  XWMHH B
podecCHOHATBHOM
JIEATEIHbHOCTH.
OIIK-4.2.Tlpumensier | 3HATH! BO3MOXHOCTb
OCHOBHBIE €CTECTBEHHbIE, | IPUMCHCHHUS TCOPCTUYCCKUX
Ouosiornueckue u| OCHOB XUMHH B
npoQeccroHaTbHbIE npodeccnonanbHoi
OHSITHS, JEATEIIbHOCTH;
COOTBETCTBYIOIIHE yMETD: TIPUMCHAITE
TeXHOTOIHN 41| EcTecTBenHbIe, Ouonornyeckue
U TipodeccroHabHbIEC TIOHSTHS,
MCTOHOHOFHHV JUTS pelieHus 3a1a4
uccrIenoBatni, npodeccHoHambHOM
COBPEMEHHYIO TPUOOPHO- JIeSATETHHOCTH;
MHCTPYMEHTAILHYIO 6a3y BJIaJleThb: TEOPETUYECCKUMU
IpH PCHICHUH| ocHOBAMU ~ TEXHOIOTHH |
001enpoheCcCHOHATBHBIX METOJOJIOTHH HKCCIIEeI0BaHUM,
3ajfad. COBpPEMEHHOM puOOPHO-
WHCTPYMEHTAILHOU 02301 s
MPaKTHYECKOTO pelieHus

0011enpo peccCHOHATBHBIX
3aj1ay.




3. O0BbéM TUCHMIVIMHBI M BU/AbI Y4e0OHOM Pa0d0THI

3aouHas
Ounas popma oOyueHus dhopma
00yueHMS
00BEM YacoB | BCEro 4acoB

Buer pabot o
BCETro =
3au.en./ §
4acoB s
(@\]

OO0mm@as Tpy10EMKOCTb TUCIIATIIMHBI 3/108 3/108 -

A ynuTopHas pabora: 46 46 -
Jlexnuun 24 24 -
IIpakTHyeckue 3aHsITHS - - -
JlaGopaTopHbie pabOTHI 22 22 -
Jlpyrue BubI ay TMTOPHBIX 3aHSATHI - - -

[Tpenpk3ameHaMOHHbBIE KOHCYIbTAIlUH - - -

CamocrosTenbHas padoTa 00yJaronmxcs, Jac 62 62 -

Bua npoMexxyTouHOH aTTecTaluu (3a4€T, 3K3aM€H JK3aMEH -

bK3aMeH)

4. Coaep:kaHue TUCHMILIINHBI
4.1. Pa3aenbl JMCHUILIMHBI M BUAbI 3aHATHH (TeMaTHYeCKHH IJIaH).
r'l\/rli Pa3zgen nucouninHbl JI 113 JIP CPC
|
Pa3nen 1. OcHOBBI 0011 XUMHUH 10 - 8 20
1 Tema 1. Knaccudukarus HeopraHu4ecKux 2 i 2 4
" |coeguHenuii. OCHOBHBIC IOHSATHS U 3aKOHBI XUMH U
2 Tema 2. Ctpoenue atoma. [leproanaecknii 3aKoH. 4 i 5 6
" |XuMuyeckas CBI3b
3. |Tema 3. XuMnueckas KHHETHKA 2 - 2 5
4, |Tema 4. PactBopbl. PacTBOpBI HEIJIEKTPOIUTOB. 2 - 2 5
Pasnen 2. PacTBopbl 3J1eKTPOIHTOB. OCHOBBI 10 i 10 29
HEOPraHUu4YeCcKoi XHMHHU
5 Tema 5. Teopus 23IE€KTPOJIUTUYECKON TUCCOLIUALIUH. 4 ) 6 8
Bogopoanblii mokazaresb. 'naponaus conen
6. |Tema 6. OKHMCIUTETHFHO-BOCCTAHOBUTEIbHBIC PEAKIIUH 2 - 2 4
7. |Tema 7. KoMiiekcHbIe COETUHEHUS 2 - 2 4
8. [Tema 8. Xumuss-, p-, d-21eMeHTOB 2 - - 6
Pasznen 3 Anaaurndeckasi XUMHUS 4 - 4 20
9. Tema 9. [Ipenmer u 3anaun aHATUTUYECKON 5 i 5 10
xuMuH1.KagecTBEHHBIN 1 KOJTWYECTBECHHBIN aHAIN3
10 TemalO O6’beMHfII>i 1 BECOBOM aHam3. Beraucnenus 2 i 2 10
B aHAJIUTHYECKOH XUMHHU
Bcero 24 22 62




4.2. ConeprxaHue pa3iesioB Y4eOHOW TUCHUILTHHBI

Paznen 1. O6mas xumus.

CTexuoMeTpus:MoNib, TOCTOSIHHAs ABOrajapo, MOJSpHas Macca, 3aKOH COXPAaHEHUs
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpO, XMMHUYECKHH SKBUBAICHT, (PAKTOP SKBUBAIEHTHOCTH,
MOJISIpHASI MacCa YKBUBAJICHTA, 3aKOH YKBHBAICHTOB.

Ctpoenue atoma, nepuoandeckuii 3akoH /[.M. MeneneeBa nu Xxumuueckas CBsi3b: OCHOBHBIE
NPUHIHIB KBAHTOBOM TEOPUH CTPOSHUS BEIIECTBA; KBAHTOBBIC UKCIIA: TIIaBHOE, OPOUTAIBHOE,
MarHUuTHOE W CIIMHOBOE; YHEPTETUYCCKNE YPOBHU M TIOAYPOBHU aTOMA; TPUHITUIIBI 3aI10JTHECHHUS
3JIEKTPOHHBIX OpOuTaneil aromMma B OCHOBHOM cOCTOsHUU: mpuHiun [laynu, npaBuno XyHaa;
AJIEKTPOHHBIE EMKOCTH OpOUTAJICH, TIOMYPOBHEH U YPOBHEH aTOMa; CIIOCOOBI 3aMICH 3TEKTPOHHBIX
dbopmys aToMa; coBpeMeHHasi pOPMyTUPOBKA ITEPHOINIECKOTO 3aKOHA; CTPYKTYpa MEepHUo 11 YeCKO i
cucrteMsl; paBuia KiieukoBCKOro; nepruoAMYHOCTh U3MEHEHHS CBOMCTB AaTOMOB 3JIEMEHTOB: SHEPT U1
MOHU3AIUM, CPOJICTBA K JJIEKTPOHY, JJIEKTPOOTPHUIATEIBLHOCTH, paaunycoB Ban-nep-Baainbca;
MePUOMUYECKUI XapaKTep M3MEHEHHSI XUMHUUECKAX CBOMCTB 3JIEMEHTOB; CBSI3b PAaCIPOCTPAaHE HHO CTH
XUMHUYECKUX 3JIEMEHTOB C UX MOJIOKEHUEM B IIEPUOIUUECKON CCTEME, MAKPO- U MUKPO3JIEMEHTHI;
TUMBl XUMHUYECKOW CBS3U; XAPAKTEPUCTHKH CBSI3€H: DJIEKTPUYECKUE IUMOJIBHBIE MOMEHTHI,
3¢ dexTHBHBIE 3aps/Ibl ATOMOB, CTETIEHh HOHHOCTH, HAIIPaBJIEHHOCTh U HACBIIIEHHOCTh, SHEPTHS U
JUIMHA CBSI3U; METOJ| BAJICHTHBIX CBSI3EH; CUTMa- M MHU-CBS3U, TUIBI THOPUIN3AIMN aTOMHBIX
opOuTaneii M reoMeTpHsi MOJEKYJ; METOJ MOJICKYJSIPHBIX OpOHMTANCH; MPUMEHEHUE TEOPHHU
XUMUYECKOH CBS3M B XUMHUHU U OMOTOTUH.

CKOpOCTb 1 SHEPreTUKa XUMUYECKOM pEeaKIMN : CPEIHSS U UCTUHHASI CKOPOCTbh X UMUYECK O
peakumu; (GaKTOPBI, BIHUSIOMKAE HA CKOPOCTh PEAKIUHM; XWMHYECKas PEaKkus Kak
M1OCJIE10BaTENBHOCTD 3JIEMEHTAPHBIX CTAIUIL; 3aKOH IEUCTBYIOIIMX MACC JUIsl 3JIEMEHTAPHON CTa U1
XUMHUYECKOH peaKiiK, KOHCTaHTa CKOPOCTH PEAKLIMH ; 3aBUCUMOCTh CKOPOCTH XUMHUUECKON peaKIuu
OT TemrepaTypsl, npasuio Baut-I'opda, sHeprus akTHBalUMUM, SHEpPreTUUYecKuil Oaphwep,
AKTUBUPOBAHHBIN KOMIIJIEKC, KaTalnu3, KaTaau3arop, (EepMEeHT; 3HAaYeHHE YUYEHHUS O CKOPOCTH
XUMHUYECKOHN peakIMi B XUMHUH, OMOJIOT UM U CEJIbCKOM X035 CTBE; XHMMHYECKOE pPaBHOBECHE KaK
KOHEUHBIM pPe3yJbTaT CaMOIPOU3BOJIBHOTO MPOTEKAaHHsI OOpaTUMOM peakinu, THHAMUYECKUI
XapakTep XUMMUYECKOrO PaBHOBECH 1, TPU3HAKU M CTUHHOrO PaBHOBECH S, 3aKOH /1€ CTBY IOIIMX MacC
JUISL XUMHYECKOTO paBHOBecHsl, mpuHimn Jlelllarense, posib XUMUYECKUX PAaBHOBECHIA B IIPUPO/IE.

PactBopr1.PacTBopbiHesnekTpouToB. CrocoObl BRIpAKEHUSI KOHIIEHTPAI[UH PacTBOPOB.
MonsipHasi KOHUEHTpalMsi, MOJSpHas KOHLEHTpalUHs SKBUBAJIEHTa, MaccoBas AOJs, THUTD,
TEPMOAMHAMUYCCKUE TPUYMHBI O0pa30BaHMS PACTBOPOB, (PU3MUCCKUE M XUMHUUYCCKUE CHIIBI,
00ycoBIHBaIOIIME 00pa30BaHUE PACTBOPOB.

Pasnes 2. PacTBopbl Hed1eKTPOIUTOB. OCHOBBI HEOPraHU4eCKO XHMHHU

Teopust 37EKTPOTUTHIECKON JUCCOLU AL M, OTJIMYUE CUIIBHBIX 3JIEKTPOJIUTOB OT CJIA0BIX;
THUIIbI CUJIbHBIX 3JIEKTPOJIUTOB; TUJIpaTal[ysl HOHOB, aKTUBHOCTh, KOO(PPUIIMEHT aKTUBHOCTH ; TUIIBI
CJTa0BIX AMEKTPOITUTOB, KOHCTAHTHI U CTETICHU AU CCOLMAINHN CJIA0BIX AJIEKTPOIHUTOB; BOJIa KAK CIIA0bIA
AJIEKTPOJIUT, MOHHOE IIPOU3BEICHHU € BOIbI, BOJOPOIHBIN U TUIPOKCUIILHBIN ITOKA3aT€JIU PaCTBOPOB,
CrocoObl M3MEPEHUs BOAOPOJHOTO TMOKa3zarens; OypepHble pacTBOPHI; TUIPOINU3 COJEH, THUIIBI
TUIPOJIH3a, KOHCTAHTBI M CTENEHU THAPOIIN3a COJICH; 3HaUCHUE PACTBOPOB CHIIBHBIX U CIIa0BIX
AJIEKTPOJIUTOB B XUMHUH, OUOJIOTHN U T€OXUMHH. ,

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUHU: CTENEHb OKHUCIEHHUS, OKUCIUTENU U
BOCCTAHOBUTEJIM; COCTaBJIICHHE YPaBHEHUSI OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAKIUIL;
OKHCIIUTEJILHO-BOCCTAHOBU TEIIBHBIE TIOTEHIMAJIBL, ypaBHeHHe HepHeTa; onpeieneHre HamnpaBieHU
MPOTEKAaHHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUMHA C TIOMOIIBIO OKUCIUTEIbHO-
BOCCTaHOBUTEJILHBIX TOTCHIUATIOB, POJIb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI B IPUPOIE.

KommiekcHbIe coeTMHEHNs: CTPOSHUE KOOPAMHAIIMOHHON C(Pepbl KOMIUIEKCHBIX COCTMHECHHIA:
KOMIIJIEKCO00pa30BaTellb, TUTaH/Ibl, TOHOPHBIE ATOMBI JINTAHJIOB, IEHTATHOCTh, KOOPAWH alli OHH O€
YHUCJIO, TEOMETPHsS KOOPIWHANMOHHOW cdepbl; BHEIHEC(EPHBIE WOHBI, KOMIUICKCHI C
XEJIaTo00pa3yIOIMMMU 1 MAKPOIMKIJIMYECKUMH JIMTAHAMH ; YCTOMUHNBOCTh KOMITICKCHBIX COCIMHEHUI



B pacTBOpPax, KOHCTAHThl YCTOMUYMBOCTU M KOHCTAHThI HECTOMKOCTU; (PaKTOPHI, BIMSIONIME Ha
YCTOMYMBOCTh KOMIUIEKCHBIX COCAVMHEHMH B pacTBOpax: TeMIeparypa, XeJaTHbId U
MaKpOUUKINYSCKUU 3(deKThI, 3apsa IEHTPATBLHOTO HOHA-KOMILIEKCOOOpa3oBaTems, TCOpHs
KOOPAMHALMOHHON XUMHYECKOM CBSI31, 3HAUEHNE KOMIUIEKCHBIX COEIMHEHUM.

Xumus S-, p-, d-3JIEMEHTOB.

Bomopon, Boga. OcoOGeHHOCTH CTpOEHHS aToMa BOIOPOJa, XMUMHYECKHE CBOWCTBA
MOJIEKYJISIPHOT'O BOAOPO/Ia.

Onementsl [A - moarpynnbl. OnemeHThl IIA - moarpynmel. Osementsl IIIA -
noarpynnsl. OnemMeHTsl [VA - moarpynnel. DneMeHTl VA - moarpynmnbsl. OnemMeHTsl VIA-
noarpymnmsl. DnemenThl VIA-noarpynmnel Dnementsl VIIIA - moarpynmnet. O0mme xuMmmudeckue
CBOWCTBA 3JIEMEHTOB.

Pa3znen 3. AHanmuTHYeCKass XUMUS

[IpenmeTsl U 3a1aun aHATUTUYECKOW XUMHUU. OCHOBHBIE MOHSTUS KOJUUYECTBEHHOIO U
KauecTBEHHOro aHanuza. KaudecTBeHHBIH xuMuueckui ananui. Knaccudukanuss MeTonoB
KOJIMYECTBEHHOTO XUMHYECKOTO0 aHamn3a. OCHOBHBIE XUMHYECKHE CBOMCTBA BEIIIECTR, JICKATIH €
B OCHOBE KOJHMYECTBEHHBIX U KAYECTBEHHBIX OIpeAesIeHHH. 3aKOHOMEPHOCTH MPOTEKaHUS
XUMHUYECKUX PEaKIHH.

OOBnémHBINH W BecoBoi aHanmm3. OCHOBBI TUTPUMETPUUYECKOTO aHaIW3a: NMPUHITUTIB U
OCHOBHBIE TMOHSTUS TUTPUMETPUUECKOTO OIPEICICHUs, TEOPETHUYECKHE 3aKOHOMEPHOCTH,
crocoObl TIPOBEJCHUS aHaln3a, O00OpPYIOBAHME W TOYHOCTh IPOBEIACHHUS SKCIEPUMEHTOB,
cTaTucTuyeckas o0paboTka pe3yiabTaToB u3MepeHHi. OCHOBBI BECOBOI'O aHAlM3a, CYLIHOCTH
METO/IbI U PacueThl B BECOBOM aHAJIU3E.

4.3. I[lepeuenn TeM JeKIUit

Ne HazBanmne TeMbl, O0beM 4acoB
n/n paccMaTpuBaeMble BONPOCHI Ounas 3aounasn
¢popma (popma

Pasnen 1. OcHOBEI 00IIEH XUMUHT

Knaccudukanus sHeopranndecknx coequHeHuit. OCHOBHBIE
NOHATHA W 3aKOHBI  XUMHH. OCHOBHBIE  KJIACCHI
HEOPraHWYeCKUuX coenuHeHui. IIpocTele W CIOXHBIE
BEILIECTBA, OKCHU/IbI, TUIPOKCU/IBI, KHUCIIOTBI, COJIU. ATOMHO-
1 MOJIEKYJIIpHOE yuyeHue. MosekyisipHass U1 aTOMHasi Macca. 2 -
Monb. OCHOBHBIE 3aKOHBI XHMHM: 3aKOH COXpaHECHUS
MacChl; 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA; 3aKOH
KpPaTHbIX  OTHOILLICHWH; 3akoH ABorajpo; 3akoH
JKBHUBAJICHTOB.

Crpoenne aroma. KBaHToBble umcia, (Gopmbl opOuTaiei.
IMpunuun [laymu. IlocnenoBaTenbHOCTH — 3alOJIHEHUS
AIEKTPOHAMU AHEPreTUYECKUX ypOBHEH B
2 MHOTO3JIEKTPOHHBIX aroMax [lepuogmueckuidi 3akoH H
nepuoandeckas cucreMa J[.M. MenneneeBa. 3HaueHuUs
MEPUOIUYECKOr0 3aKOHA. XHMMHYECKas CBs3b. leopus
XHMHYECKOH CBS3H, CBOICTAa KOBAJICHTHOM M MOHHOM CBS3H.
Meramueckast U ApyTrue TUIIBI CBS3EH.

Xumnueckast KUHeTHKa. PactBopbl. CKOPOCTh XMMHYECKOU
peakuuu.  3aKOH  JEHCTBYIOIMX  Macc.  BumsHue
3 | TeMIIEpaTypbl Ha CKOPOCTE XUMH4YeCKoU peakuuu. IIpaBumo
Bant-T'odda. Xumuueckoe paBHOBecue. BiusiHue BHENTHUX
(GakTOpOB Ha  COCTOSIHUE XHUMHYECKOI'O PpaBHOBECHS.
[Tpunnun Jle-IllaTenbe.




PactBOpBI. PacTtBOpBI HEDJIEKTPOJIUTOB. ITpouecc
pactBopenust. CrocoObl  BBIp@XEHHUS  KOHIICHTpAIIMU
4 pactBopoB. KosmuraTuBHbIE CBOICTBA pacTBOPOB (SIBJIEHUE 2
ocMoca, 3aMep3aHusl U KUIEHUs pacTBOpoB). 3akoH BauT-
TI'odda u 3akon Pays.

Hroro 10
Paznen 2. PacTBopbI 2J1eKTPOTUTOB. OCHOBBI HEOPTaHMYECKOH XMMUM
Teopus AIEKTPOIUTHYECKOMN JIACCOITMAITHH.
KonnyecTBeHHBIE XapaKTEPUCTUKH MPOLIECCA TUCCOLIUALIU U
1 CTCIICHb U KOHCTAaHTa AuCcCOolluannu cna6mx SJICKTPOJIMUTOB. 4

HNoHHOe mnpownsBeneHHe BOJbl. BOIOpOAHBIN MOKa3aTess.
I'uaponus comueil. Tunel ruapOIM3a

OKMCIMTEIIbHO-BOCCTAHOBUTEIBHBIC pPCaKkuunu. CreneHn
OKHCJICHH . HpaBI/IJ'IO OnpeaAcCICHUA CTCIICHU OKHCICHUS.

2 OCHOBHBIC OKHCIHUTEIIH M BOCCTAaHOBUTCIH. l3MeHeHUe 2
CTCIICHH OKHUCJICHHUA B 3aBUCUMOCTH OT pH CpEanbl
KoMmuekcHbie COCOMHCHMU . CTpOeHI/Ie U CBOICTBa

3 KOMIIJICKCHBIX COGI[I/IHGHI/Iﬁ. HOMeHKJ'IaTypa KOMIIJICKCHBIX 2

COCTMHEHUH.

Xumus s-, p-, d-371eMeHTOB.

OO6mme cBoiictBa s1memeHToB [-II rpynn mepuommveckoit
CHUCTEMBI M KX COEIUHEHMI.

4 O6mue cBoiictBa anementoB [V-VII rpynn nepuoanueckoit 2
CHUCTEMBI U KX COCIUHCHMIA.

OO6mme  cBoiictBa  OuosnementoB  [-VIII  rpynn
MEePHOINYECKON CUCTEMBI U X COCTMHEHHH .

Hroro 10

Pa3zgen 3. AHaIuTHYECKASI XUMHUS

[Ipeamer u 3a1aum aHATUTUYECKON XMMUH. KauecTBEHHBIN 1 2
1 KOJIMYECTBECHHBI aHann3. MeToabl KOJIMYECTBEHHOI'O
aHajm3a

OObeMHBIIT ¥  BeCOBOH  aHanu3. BpluucieHuss B 2
aHanmuTrdeckod xumuu. CymHOCTh 00BEMHOr0 aHalM3a.
2 Bremunciaenuss B o0beMHOM aHamu3e. KHCIOTHO-OCHOBHOE
TUTpoBaHue. KOMIIGKCOHOMETPHUUECKNE METO/bl aHAJIN3a.
JKectkocTh Bopl. BecoBoii ananu3. BeraucieHus B BECOBOM
aHajause.

Hroro 4

4. llepeyeHb TeM NMPAKTHYECKUX 3aHATHI (CEMUHAPOB)

He npexycmorpeHs!.




4.5. IlepedyeHb TeM J1a0OPATOPHBIX padoOT

No O06bem yacoB
i Haspanue tembl ouHas popma 3a04Has
dopma
Pasnen 1. OcHoBBI 00111€1 XUMUH
OCHOBHBIE€ XUMUYECKHUE 3aKOHBI U TOHSATHSL. -
1 OmnpeneneHne MOJISPHOM MacChl SKBUBAJICHTA METaJlIa 2
METOJIOM BBITECHEHHUS
5 Crtpoenue atroma. [lepuoanueckuii 3akoH. XuMU4ecKas 5 -
CBSI3b
Xumunueckas kuHetuka. Onpenenenmue CKopocTi -
3 XUMHUYECKUX peakiuii. CMeleHne XUMUYECKOT 0 2
paBHOBECHSL.
4 PactBopsl. IIpuroroBieHue pacTBOpOB 3aJaHHON 2 -
KOHIIEHTPAIUH
HTtoro 8 -
Paznen 2. PacTBOpbI 2J1eKTPOIUTOB. OCHOBbI HEOPTraHMYECKOH XUMHHU
1 Teopus anekTponuTUYECKON nuccounanuu. CmemeHne 4 -
MOHHOTO PABHOBECHUSI
2 Bopnopoansiii nokasarens. [ naponus cosen 2 -
3 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHbBIE PEAKIIUU 2 -
4 JIBOViHBIE M KOMIIJICKCHBIE COJIU 2 -
Hroro 10 -
Paznen 3. AHaqImTHYeCKasi XUMUS
1 KauecTBeHHBIN aHAIN3 KATHOHOB U AHUOHOB 2 -
Tutpumerpuueckuit ananus. TuTpsl padounx 2 -
pacTBOpoB. MeTo/1 KHUCIOTHO-OCHOBHOT'O TUTPOBAHHSI.
2 YcTaHOBKa TUTpa IPUTOTOBJIEHHOI'O PacTBOPA.
Omnpenenenue oOIIIel )KECTKOCTH BOJIbI. BecoBoii
aHanu3. OnpenenaeHre KPUCTAUIM3AIMOHHOM BOJIBI B
MEJHOM KYITOpOCe.
Hroro: 4 -
Bcero: 22 -

4.6. Buabl camocTosiTeJIbHOW PaGoThl CTY/IEHTOB U NepevyeHb YUeOHO-MeTOANYECKOro
odecrieyeHHs1 VISl CAMOCTOATEILHOM Pa00THI 00y4aroIUXCs

4.6.1. TloaroroBKa K ayIHTOPHBIM 3aHATHAM

Marepuansl JeKUUH  SBISIOTCS OCHOBOM I M3Y4YEHHMS TEOPETHYECKOM YacTH
JUCLUIIINHBI U IOJATOTOBKY CTY/IEHTA K IPAKTUYECKUM 3aHATHUSM.

[Tpu moAroToBKE K ay JUTOPHBIM 3aHATHSAM CTYACHT JOJKEH:

- H3Y4YUTb PEKOMEHAYEMYIO JIUTEPATYPY;

- MPOCMOTPETH CAMOCTOSATENBHO JIOMOJHUTEIBH YO JUTEPATYPY 110 U3YyUaeMOM TEME.

OCHOBHOW 1I€NIbI0 MPAKTUUECKUX 3aHATUN SIBJISIETCS W3Y4YEHHE OTIENIbHBIX Haumboee
CJIOXKHBIX U MHTEPECHBIX BOIIPOCOB B PaMKaX TEMBbI, a TAKXKE KOHTPOJIb 33 CTEIIEHbIO YCBOCHUS
IPONAEHHOI 0 MaTepHaia M XO/I0M BBITTOJIHEHUS CTYJCHTaMH CAaMOCTOSITEIbHON paboThI.

4.6.2. IlepeyeHb TeM KYpPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTs! (TPOEKTHI) HE TPETYCMOTPEHBI.




4.6.3.

Ilepeyenn Tem pedepaToB, pacueTHO-TPapuueckux pador

Pecdepatsl, pacueTHo-Tpaduueckue paboThl HE MPEAyCMOTPEHBI.

4.6.4. TlepeyeHn TeM "

Y4€eOHO-MeTOAN4YeCKOro

CaMOCTOSITEJIbLHOM padoThl 00y4aromuxcst

o0ecreyeHus

IS

No

/o

Tema camocTosITeNBHOM pabOTHI

yq€6HO-MCTOI[HqCCKOC o0OecIicucHue

O0BéM, U

dopma
00y4YeHHUS

O‘IHaﬂ| 3a04YHasi1

Pa3gesa 1. OcHOBEI 001I1eli XUMUU

Tema 1. OcHOBHEBIC TOHATHS 1
3akoHbI xuMuu. Knaccudukamms
HCOPTraHNYCCKUX COCHHHCHHﬁ.
CTexnoMerpus:MOJIb, TOCTOSTHHAS
ABorajpo, MOJISIpHAas Macca, 3aKOH
COXPaHEHUS ITOCTOSHCTBA COCTABA,
3aKOH ABOraJipo, XUMUYECKU I
SKBHUBAJICHT, (PAKTOP YKBUBAJICHTHOCTH,|
MOJISIpHAs Macca YKBHUBAJIEHTA, 3aKOH
SKBHBAJIEHTOB.

[1,3,4,7,8, 9]

4 |-

Tema 2.Ilepuoandeckuii 3aKon [[.M.
MeHnieneeBa u nepuoguyecKkas
CHCTeMa XUMHUYECKHUX DJICMCHTOB.
Brinonnenue ynpaxxHeHUH 110
COCTaBJICHUIO JIEKTPOHHO-
rpaduueckux GopMyJsI aTOMOB H
HMOHOB 3JIEMEHTOB U ONPEICICHUE UX
BaJICHTHOCTH U CTEIIEHU OKUCIICHUSL.
Bupl XUMHUUYECKHX CBSI3CH.
JloHOPHO-aKIEeNTOPHBIN MEXaHU3M
XAMHUYECKOU CBSI3U.

[13,478,9]

Tema 3. Xumudeckas KHHETHKA U
XUMHYECKoe paBHOBecHe. CKOPOCTH Y|
SHEPreTuKa XMMUYeCKOM PEaKIHN :
CpeAHsIsA U MUCTUHHASI CKOPOCTh
XUMHUYECKOH peakimu; (DaKTophbI,
BJIMSIOIINE HA CKOPOCTh PEAKIIHM;
XUMHYECKas PEakIusl KaK
MMOCJICA0BATEIHHOCTD DJICMEHTAPHBIX
CTaJWi; 3aKOH JICHCTBYIOIUX MACC /11
9JIEMEHTAPHOM CTaINN XUMHYIECKON
peaKIy, KOHCTAHTa CKOPOCTH
peaKIuu; 3aBUCUIMOCTb CKOPOCTH
XUMHUYECKON PEaKIUU OT
Temreparypsl, npaswio Bant-I'odda,
DHEPIUs aKTUBAIUM, SHEPre TUUCCKII
Oapbep, aKTUBHPOBAHHBIA KOMILIEKC,
KaTaau3, KaraumsaTop, epMeHT;
3HAYCHHE YUCHUSI O CKOPOCTH
XUMHUYECKON PEakIMy B XUMUH,

OMOJIOT M U CETLCKOM XO3SIHCTBE;

[1,3,4,7,8,9]




XUMHUYECKOE PABHOBECHE KAK
KOHEYHBII pe3ysbTar
CaMOIIPOU3BOJIEHOIO IIPOTEKAHUS
00paTUMO¥ peaKIiu, JTUHAMUIECKHI
XapaKTep XMMHUUECKOrO PABHOBECH S,
MPU3HAKA UCTHHHOT'O PABHOBECHS,
3aKOH JICH CTBYIOILUX MAacCC JIJIs
XAMHUYECCKOIO PABHOBSCHS, IIPHHITUATI
JlelllaTenwe, posib XUMHYECKHX
PaBHOBECHI B IPUPOJIC.

Tema 4. PacTBOpBI, CLIOCOOBI
BBIPAKECHU S| KOHIICHTPALIUU
pacTtBOpoB. PacTBOpHBI
HERJIEKTPOIUTOB. KoJmmMuraTuBHbIE
CBOMCTBA PACTBOOB.

[1,3,4,7,8,9.]

Pa3nen 2. PacTBopbl 3j1eKTPoIUTOB. OCHOBBI HEOPraHMYEeCKOi XMMHH

5.

Tema 5. Teopus 3IEKTPOIMTHIECKOMN
qucconuanuu. KoandaecTBeHHEIE
XapakTepUCTUKHU ITpo1ecca
JIMCCOITMAIINM : CTCICHb 1 KOHCTaHTa
JMCCOLMAIINH CIa0bIX SJIEKTPOIUTOB.
HMonHOE mpon3BeIcHNE BOIBI.
Bogopoansiii mokazarens. I 'naponus
cosieil. Tunbl ruaponnsa

[1,3,4,7,8,9] 8

Tema 6.0KucCIUTENBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUH.
Crenenb okucinenus. [IpaBuso
ONpeNENCHUs CTEIIEHU
okuciieHUs1.OCHOBHBIE OKUCIIUTENN U
BOCCTaHOBUTEIHN

W3MeHeHne CTeneH OKHUCIIEHUS B
3aBucUMOCTH OT pH cpenbl

[1,3,4,7,8,9] 4

Tema 7. KoMILIEKCHBIE COSAUHEHUS.
CTpoeHue U CBOIMCTBA KOMITJIEKCHBIX
coennHennii. Homenknarypa
KOMIIJIEKCHBIX
coeanHeHu . KomruiekcHbie
COCIMHEHHS: CTPOCHHE
KOOPAMHAIIMOHHOM c(hephI
KOMITJIEKCHBIX COE TUHEHUIA;
KOMIIJIEKCO00pa30BaTellb, TUTAHIBI,
JIOHOPHBIE aTOMBI JINTAHJIOB,
JI€HTATHOCTb, KOOPIMHALIMOHHOE

YU CII0, TEOMETPHS KOOPAMHAITMOHHOM
ctepsl; BHENTHeC(PepHBIE HOHBI;
KOMILJIEKCHI C XeJ1aT000pas3yroIMu 1
MaKpPOITUKJINICCKIUMH JIAT aHTaMH;
YCTONYMBOCTH KOMILJIEKCHBIX
COCIMHEHUN B PaCTBOPaX, KOHCTAHTHI
YCTOMYHMBOCTH U KOHCTAHTBI
HECTOMKOCTH; (haKTOPBI, BIIMSIOIINE HA
YCTONYMBOCTH KOMIUTIEKCHBIX

[1,3,4,7,8,9] 4




COCIMHEHUM B pacTBOpax:
TeMIIEpaTypa, XeIaTHbIN U
MaKpOLUKIMIECKUI 3 (PhEKTHI, 3apsi
LIEHTPaIBHOrO MOHA-
KOMILIEKCO00Pa30BaTeIIs, TCOPHUS
KOOPIMHALIMOHHON XUMUYECKOU CBSI3H,|
3HAYCHUE KOMITJICKCHBIX COSIMHCHUI.

Tema 8. Xumus s-, p-, d-, 31eMEHTOB.
S -, MCIIOJb30BaHKE MIETOYHBIX U
HIEJIOYHO3EMENBHBIX METAIUIOB. P-
snemeHTsl: 3neMenThl Al, Pb, Sn. Ux
HCIIOIB30BAHNE U XUMUYECKUE
csoiictBa. Hemeramer: S, P, C, N,
rajoreHsl. Ix cBoiicTBa 1
[IPUMEHEHHUE.

d-snementsi: Cu, Zn, Ag, Mn, Fe.

[1,3,4]

Pa3nen 3. AHaanTHYeCcKAs XUMHUS

[Ipenmer u 3a1a4m aHATUTUYECKON
xuMun.KadecTBeHHBIN 1
KOJIMYECTBEHHBIN aHaanu3. MeToapl
KOJIUYECTBCHHOI'O aHAJIN3a.
IIpeaMeTs! 1 3a7a4n aHATUTHYECKOM
XUMHUH. OCHOBHEBIE ITOHATHS
KOJIUYECTBEHHOI'O ¥ KAUECTBEHHOI'O
a"aimm3a. KauecTBeHHBIN
XUMHWYECKUI aHaJIn3.
Knaccudukarms MeTo0oB
KOJIMYECTBEHHOT'0 XUMHYECKOTO
aHanu3a. OCHOBHBIC XUMUUECCKHUE
CBOIICTBA BEIIECTB, JC)KaIllie B
OCHOBE KOJIMYECTBECHHBIX U
KaueCTBEHHBIX ONPEACIICHUM.
3aKOHOMEPHOCTH MPOTEKAHU S
XUMHUYCCKUX PEAKIIUA.

[2,5,6 9]

10

10

OOBEMHBIH U BECOBOI aHAJIH3.
BrrunciieHus B aHaIM THYECKOM
xumud. CyIHOCTh 00BEMHOTO
aHanu3a. Beruuciienus B 00beMHOM
aHanu3e. KucIIoTHO-OCHOBHOE
TUTPOBAHUE.
KomnnekcoHoMeTpruIeCKre METOIbI
ananu3a. XKectkocTh BoAwl. BecoBoit
aHanu3. BeIunclIeHNs B BECOBOM

[2,5,6.9]

aHaJIn3c.

10




4.6.5. [Ipyrue BHIbI CAMOCTOSITEILHOI padoThI CTYI€HTOB
He npexycmorpeHsl.
4.7. IlepeyeHb TeM U BH/IOB 3aHSITHIl, IPOBOMMbIX B HHTEPAKTHUBHON dopme

No dopma 3aHATUS Tema 3anarus NuTepaktuBHbIi MeToq | OObeM, U
11/11
1. Jlexnms CTpoeHune aTomMa WNuTepakTHBHAS JICKITUS 2

S. @oH/1 OLIEHOYHBIX CPEICTB /JIs1 MPOBeAeHNs MPOMEKYTOYHON aTTeCTAllUU

ITomHOE OmMcaHMe (bOH,Z[a OOCHOYHLIX CPCIACTB TeKymeﬁ n HpOMCH(YTOqHOﬁ aTTeCTaiuu
O6y‘-IaIOH_II/IXCH C ICPCUHCM KOMHCTGHHHﬁ, OIlMCaHHEM IIOKa3aTeIe u KpUTCPHUCB OLICHUBAHUA
KOMHCT@HHHﬁ, IIKaJI ONCHUBAaHUA, TUIIOBBIC KOHTPOJIBHBIC 3aIaHUA U MCTOJUYCCKUE MaTCpHaJlbl
MMpEACTAaBJICHBI B IIPHJIOKCHUHU K HaCTOSIIJ_Ieﬁ IIporpamMme.

6. YueOHO-MeTOANYECKOE 00ecedeHne TNCIUTLINHBI
6.1. PexomeHnayemas JuTepaTrypa

6.1.1. OcHoBHasi JIuTEpaTypa.

Ne Kom-Bo 7Kk3. B
ABTOD, Ha3BaHUE, MECTO U3AHMSI, U31-BO, TOJ U3IAHUS, KOJUIECTBO CTPAHHII
/o ouomorTeke.

AxmeroB, H.C. OOmas u Heopranmveckass xumus/ H.C. Axmeros.-
1. | CII6: Jlaus, 2023.- 744 c. — ISBN 978-5-507-45394-8.-URL.: https//e.
lanbook.com/book/267359

Bacunee B.Il. Anamutnueckas xumumsa. B. 2 kn. Khu.l:
TuTpuMeTprUUecKre U TPaBUMETPUYECKUN METOJbl aHaimu3a: y4deO.aus 6
CTYI. BY30B, O0YYaronmxcs 1o XuMHKO-TexHOJI. creil./ B.I1. Bacuibes.
— M.:Ipoda, 2007. — 366, [2] c.: u.

MunaBos HI.I. Kparkuii kypc oOmeid u OHOHEOPraHHMYECKOM
3 | xumun.Y4eOHOe ocodre Ui CTYACHTOB BBICIINX arpapHbBIX y4eOHBIX 290
3aBegcHui. — JIyranck.:M3a-so JIHAY, 2004. — 235c.

[Munasos LI.I". O0mas u Heopranmdeckas XuMus. YueOHoe mocooue st
CTYJICHTOB BBICIIIMX arpapHbIX YU4eOHBIX 3aBefeHu. — JIyranck.:M3a-Bo 255
JIHAY, 2006. — 652 c.lunaBoB IIL.I. Kparkuii kypc oOmeit u
omoneopranndeckort xumuu. Jlyranck: IHAY, 2004. -235 c.

6.1.2. JlonotHuTEILHAS JINTEPATYPA.

5. AHanuTuueckas XHMHSA. XHUMHYECKHE METOJbl aHanu3a: ydebnoe mocobue / H. C.
lony6eBa, O. B. bensena, U. B. Tumomyk [u np.]. — Kemeposo :KemI'Y, 2020. — 136 c. —
ISBN 978-5-8353-2663-1. — Tekct : snexTpoHHBIH // Jlab : 37eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/162572

6. Kycakuna, H. A. AnanuTudeckas XUMHS U (PU3MKO-XUMUYECKHE METO/bl aHAIN3a :
yuebnoe nocodue / H. A. Kycakuna, T. 1. bokosa, I'. I1. FOcynoBa. — HoBocubupck : HI'AY,
2010. — 118 c¢. — Tekcr : anexkTpoHHBIN // JlaHb : 3IEKTPOHHO-OMOMMOTEYHAsT cCMCTeMa. —

URL: https://e.lanbook.com/book/4555

6.1.3. Ilepuoguyeckue U3IaHUS

He npexycmorpeHsl.
6.1.4. MeToau4yecKkue yKa3zaHusi JAJsl 00y4aroluXcs M0 OCBOEHUIO TMCHUIIIHHBI.
7. [MTumaos IIL.T. , [TuBoBap A.K., babypuenkoa M.II., baykosa H.B., dyournkas X.O.
Mertoanyeckue ykazaHHs K Ja0OpaTOpHBIM 3aHATHSAM IO OOIIEH M HEOpraHMYeCKOH XWMHUU:
Hay4yHoe rmocoowue. - Jlyranck: JIHAY.- 2019.-78 c.
8. [MTunasos UI.I". , babypuenkoa M.I1. 3agaunuk 1o o0mIel XMMUU ¢ METOJUKOMN PEIIeHU 51
3a7a4 ¥ WHIMBUAYaTbHBIMU 3a1aHusIMU. - JIyranck: JIHAY. — 2012.- 38 c.



https://e.lanbook.com/book/162572
https://e.lanbook.com/book/4555

9.

[MTunaBos IILI., bensera B.A. ITocobue mo OMoHEOpPraHWYECKOW XHUMHH C OCHOBAMH

aHanutudeckoil. — Jyranck: JJHAY.- 2003.- 102 c.

6.2. Ilepeuenr pecypcoB HHPOPMAIHOHHO-TEIEKOMMYHUKANIMOHHOH  CeTH

«HTepHeT) (Hasee - ceTb « MHTEPHET»), HEOOXOAMMBIX 1JIs1 OCBOCHUS JUCHUILINHBI

No i/ Ha3panue naTepHET-pecypea, aipec M PEKUM JIOCTyIIa

1.

DyeKTpoHHAas oOpazoBarenbHas cpena JITAY

dyHIaMeHTaNbHAs dJIeKTpoHHAs OnbmuoTreka «Dopa u GayHay. [DIEKTPOHHBIN

2. [pecypc]. Pexxum nocryna:http://herba.msu.ru/shipunov/school/sch-ru.htm(nara oo6parieHust:
20.08.2022).
3 http://www.chem.msu.su/rus/library/welcome.html Xumudeckuii moprat
4. |Hayunas snekrponHas oubmmorexka eLIBRARY.RU
5. [DnextponHo-6MbAMOTEUHAs CHCTEMa U3aTeabeTBa «Jlanby - http://www.e.lanbook.com
6.3. CpencrBa o0ecnieueHHs1 OCBOCHMS NCHMIIIMHBI
6.3.1. KomnbloTepHbie 00y4aiiue H KOHTPOJHPYIOLIHE MPOTrPAMMbI
Ne | Bua yueOHoro | HammenoBanue mporpaMMHOI0 Pymicts nporpammHoro odecnetenus
n/n 3aHATHSA obecnieueHus MOJICITUPY-
KOHTPOJb oOyuaroias
FOIIIast
1 | [Ipaktuyeckue |[Iporpamma ajis T€CTOBOM + - +
OIIEHKHU 3HAaHUU CTYJCHTOB
Moodl

6.3.2. Ayauo- u BUA€ONOCOOUSI
He npenycmoTpeHsl.

6.3.3. KoMnbroTepHbI€e NIpe3eHTANMH Y4eOHBIX KypPCOB
He npegycmoTtpeHsl.

7. Onucanue MaTepI/IaJILHO-TeXHI/I‘ICCKOﬁ 633])[, HGOGXOI[HMOﬁ AJIA OCYHI€CTBJICHUS

00pa30BaTeIbHOrO MpoIecca Mo JUCIUTIINHE

HanmenoBanue 060py10BaH-

No | HBIX yueOHBIX KAOMHETOB, [TepedeHb OCHOBHOTO 000pYIOBaHHUS, PUOOPOB U
/11 | 0OBEKTOB JIJIst TPOBEACHUS MaTepHuaioB
3aHSITUI
1. |I'-410 — yueOnas aygutopus [Ctox — 21 mr., ctyn — 39 mr., mkad — 8 mr., Tym6ouka — 4
JUTSI TIPOBEICHUS IIT., I0CKa — 2 WIT., JIJabopatopHoe 000pyA0BaHHE,
JIEKIMOHHBIX, JA00PAaTOPHBIX |1abopaTopHas mocyaa (KoJIObI, THIIETKH, OFOPETKH, BOASHEIC
U MPAKTUYECKUX 3aHATUU,  [XOJOIUIBHUKHU U TIP.), XHMUYECKUE PEAKTHBBHI,
TPYNIIOBBIX U JIEMOHCTPAIlMOHHBIE MaTePHAIIBI (CTEHIBI U TIP.), y4eOHO-
WHIUBHIYaTbHBIX METOIMYECKHE MaTepPHaIbI.
KOHCYJIbTAIIU I, TEKYIIETO
KOHTPOJISI, IPOMEXKYTOUHOU
aTTeCTaIluU U
CaMOCTOSATEIHbHON pabOThI
2. |[-415 — yuebnas ayauropust |Cton — 18 wr., crysn — 16 mr., mkad — 2 mr., mkad

JUIS TPOBENICHUSI BBITSDKHOM — 1 mT., TymMOouka — 1 mt., maboparopHoe
JICKIIMOHHBIX, JTA0OPATOPHBIX [000pyAOBaHUE (BECHI TEXHO-XUMHYECKHUE, IKA(HI
U IPAKTUYECKUX 3aHATUH, CYIIWJIbHBIC, BBITSDKHBIC, BOSIHBIE 0aHU U Jp.), TabopaTopHas



http://herba.msu.ru/shipunov/school/sch-ru.htm

IPYIIIOBBIX U
VHJIUBUAYaIbHbBIX
KOHCYJIbTAllU |, TEKYIIIETO
KOHTPOJIS, IPOMEXYTOYHON
aTTecTaluy U
CaMOCTOSATETHLHON pabOTHI

nocya (Kosi0bl, HUIIETKU, OIOPETKHU, BOASHbIE XOJOIUIbHUKI
U Tp.), XUMHUYECKHE PEaKTUBBI, JEMOHCTPALlMOHHbBIE
MaTepHasl (CTeHAbI U 1Ip.), yueOHO-METOJMUECKue
MaTepuaibl

[-420 — y4yeOHas ayauTopus
JUTSL TIPOBEACHUS

Y IPaKTUYECKUX 3aHATHH,
CPYNIIOBBIX U
WHAUBUIYaJIbHBIX
KOHCYJIbTAl[U}, TEKYIIEr O
KOHTPOJIS, TPOMEKYTOUHOU
aTTECTalluy U
CaMOCTOSITENbHOM paboThI

JICKIIMOHHBIX, J'Ia60paTOpHLIX

Cron — 22 ., cryn — 31 mr., Tym604ka — 38 mr., mkad
BBITSDKHOW — 2 1IT., mKkad — 10 mr., mkad cymuabHbIi — 2
IIT., XOJIOAMILHUK — 1 mT., JabopaTopHOE 000PYIOBAHUE
(Bechl TEXHO-XUMHUYECKHE, KA(bI CYIIUIIbHBIC, BHITSHKHBIC U
Ip.), 1aboparopHas mocyja (Koia0Obl, MUIIETKH, OIOPETKH,
BOJITHBIC XOJIOIMIILHUKH U TIP. ), XUMUICCKUE PEAKTHUBEL;
JIEMOHCTPAIIMOHHBIC MaTePUAIIbI (CTESHIBI U TIP.), Y4eOHO-
METOMYECKUE MaTePHAITBI

8. MexkaucuunjinHapHblie CBA3HU

IIporoxo.

COTJIACOBAHMS paboveil MporpaMMBbl ¢ IPYTUMH AU CITUTLIHHAMH

HaumenoBanue JUCHUIIIWHEL C

KOTOpPO# MPOBOAMIIOCH

HpeI[J'IO)KeHI/ISI 00 U3MEHEHHX B

Kadenpa, ¢ xoTopoit mpoBOIUIOCH paboueil mporpamme.

corjacoBaHue 3akirouenre 00 UuTorax
COorjizaCcoBaHue
corjiaCoBaHHu s
DusKoTonHAS XUMHUSI, COTJIACOBAHO

buomornueckas xumus

Kadenpa xumun




Hpunoxenue 1

JlucTt uzmeHeHui paboyeit mporpamMmbl

Howmep
ITonnuce 3aBe-
Howmep IIPOTOKOJIA Crtpanuusl ¢ |[IepeueHp oTKOppeK- IYIOLIEro
W3MEHEHHUS 3acelaHus WU3MEHEHMSAMU [THPOBAHHBIX ITYHKTOB Y o
kadenpoit

kadenpsl u gara




[punoxenue 2

JIuct mepuoAMYECKUX MPOBEPOK pabouei mporpaMmbl

JomxkHOCTHOE MO, TPO-
BOJHUBIIIEE IIPOBEPKY
®.N.0., 10mKHOCTb,

Jara

[ToTrpebHOCTH B
KOPPEKTHUPOBKE

IlepeyeHb NMyHKTOB, CTP.,
pasnenoB, TpeOyOImMx
W3MEHEHU M




[punoxenue 3

MMHHCTEPCTBO CEJILCKOI'O X031 CTBA POCCUIICKON ®EJEPALIMNA
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJIXKETHOE OBPA3OBATEJILHOE
VUPEXJIEHWE BBICIIIET'O OFPA3OBAHM I
«IYTAHCKUM TOCYJIAPCTBEHHbIN
ATPAPHBI YHUBEPCUTET UMEHH K.E. BOPOILIMJIOBA»

®OH/I OHEHOYHbBIX CPEACTB
no nucuuruinHe Heopranuueckas u aHamuTHYECKas XUMUS
Hanpasnenue noarorosku: 36.03.01. BerepunapHo-canuTapHas SKCIiepTH3a

HamnpasnenHocTs (mpoduiis): BeteprHapHo-caHuTapHAs SKCIIEPTH3a U OE30MTaCHOCTH ChIPhS H
MUIIEBON MPOAYKIIUH

YpoeHb npodeccuoHanbHOTO 00pa3oBaHus: OakaaBpuaT

T'ox mayana moaroroBku: 2023

Jlyrauck, 2023



1. MIEPEYEHb KOMIIETEHIIU I, COOTHECEHHBIX C UHIUKATOPAMMU JOCTHKEHUSI KOMIIETEHIUM, C YKABAHUEM DTAIIOB X
®OPMHUPOBAHMS B TPOIIECCE OCBOEHUSA OFPA30OBATEJILHOM ITPOT PAMMBI

Ko xontpo- | dopmynmpoBka NuaukaTopbl Oran (ypoBeHb) [Inanupyemple HaunmenoBanue Moy el v (Min) HanmMeHoBaHue O1IEHOUYHOTO
JUPYEMOH | KOHTPOJIUPYEMOM JOCTHKEHHS OCBOCHHS pe3yabTaThl pa3eaoB JUCIMIIIUHBI CpescTBa
KOMIIE- KOMIIETEHIINH KOMIIETEHIINH KOMIIETEHIINH 00yueHUs Texymmii [IpomesxyToun
TEHIUU KOHTPOJIb as aTTecTanus
OIIK-4 Cnocob6eH OIIK- [lepBsIii 3Tan 3HaTh: Paznen 1. OcHoBbI 001IIEH XUMUN Tectsl OK3aMeH
000CHOBBIBATh U 4.1 Vicnons3yer | (IOpOToBbIi TEOPETUUECKUE Tema 1. Knaccudukanus | 3akpeiToro
peanu30BbBATh B | OCHOBHBIE YPOBEHB) OCHOBBI HEOPTaHMYECKUX  COEIWHEHHH. | TUHa
HIBO(i)CCCI/IOHaJILH eCTECTBEHHBIE, Heopranuyecko | OCHOBHbIE MOHATHA W 3aKOHBI
O ICSATCIBHOCTH | g0 o o e 1 XUMHUU U | XUMHUH.
COBpPEMEHHbBIC pO(ecCHOHATHH BO3MOXHOCTh ux | Tema 2. CVTpoeHI/Ie aToMma.
TEXHOJIOTHH C npuMmeHeHuss B | [lepuonndeckuii 3aKoH.
ple TOHATHUSA, a
KCHOJIb30BAHUEM npodeccronabHo | Tema 3. Xumudeckas KWHETHKa
npubopHo- raloke U IeATEIbHOCTH; XHMHYIECKAs CBA3b.
HHCTpyMeHTanbHo | | CXHHICCKHC Tema 4. PactBopsl. PactBOpHI
it 6a3pl u BOSMOKHOCTH HERJIEKTPOJIUTOB.
WCIIOJIb30BaTh COBPEMEHHOTO Pazgen 2. PacTBOpBI 3JIEKTPOITUTOB.
OCHOBHBIE CIIClIMann3rnpoBa OCHOBBI HEOPTAaHUYECKON X UMUHU
€CTECTBEHHBIE, HHOT'O Tema 5. Teopus
OMOJIOTHYECKHEH | 0060pyIOBaHUS NEKTPOJIUTUUECKOM 1M CCOLUALINY.
NpoQECCHOHATbH | npu  pelIeHuH Bonoponnsii MOKa3aTeb.
bl TTOHATHS, & o6menpodeccno I'maponus coneitl. Tema
TaKKe METOIbl HATHHBIX 327124, 6. OKucIHUTENBHO-
IpU pelIeHUH BOCCTAaHOBHUTEJbHBIE  PEAKIHU.
obenpodeccuon Tema 7. KommekcHbie
aJIbHBIX 3a7aY. COEIMHEHUSI.
Tema 8. Xwmus S-, p-, d-

DJIEMEHTOB.
Paszngen 3. AnanuTrdeckast X MU
Tema 9. Ilpeamer u 3amauu
aHAJTUTHUECKOM XHUMHHU.
KauecTBeHHBIN U KOJINYECTBEHHBIN
aHaJu3.

Tema 10. O0ObeMHBII U BeCOBOIl
aHaJIms. Brraucnenus B




Kon xontpo- | ®opMynaupoBka NunuxaTopsl Otan (ypoBeHb) [Inanupyemblie HaunmenoBanue Moy et v (Uin) HaumenoBanue o1ieHOUHOTO
JUpyeMol | KOHTPOJUPYEeMOU JOCTHKECHMUSI OCBOEHUS pe3yJIbTaThl pa3ziesioB JUCHMILIMHBI cpeacTBa
AHAIMTUYECKON XMMHH.
Bropoii stan Ymets: Paznen 1. OcHoBbI 001IIEH XUMUN Tectsl DK3aMeH
(IpOIBUHYTHIN | MPUMEHSTH Tema 1. Knaccudukanus | oTKpeITOTO
YPOBEHB) OCHOBHBIE 3aKOHbl | HEOPIaHUYECKUX  COEAMHEHMHU. | THIa
u MeTonbl, | OCHOBHbIE TMOHATHUS M 3aKOHBI | (BOIIPOCHI IS
MpUCYIIHE XUMHUU. ompoca)
Heoprannyeckoir | Tema 2. Crpoenme aroma.
u aHanuTudeckoi | Ilepuonuyeckuii 3akoH.
XUMHUHU mast | Tema 3. XuMudeckass KHHETHUKA
pewmeHuss 3agad | XMMUYECKas CBA3b.
npodeccronamsHo | Tema 4. PactBopel. PactBOpHI
i 1eATeNbHOCTH. HEBJIEKTPOJUTOB.

Pazgen 2. PacTBOpBI 3JIEKTPOITHUTOB.
OCHOBBI HEOPTAaHUYECKON X UMUHU

Tema 5. Teopus
ANEKTPOJIUTUUECKOM M CCOLUALINH.

Bonoponnsrii [I0Ka3aTellb.
I'maponus coneitl. Tema

6. OKHCIIUTENBHO-
BOCCTAaHOBHUTEJbHBIE  PEAKIIHU.
Tema 7. Kommnekcusie
COEJJMHEHUSI.

Tema 8. Xwmus S-, p-, d-

JJIEMEHTOB.
Pazngen 3. AnanmuTrdeckast X MM
Tema 9. Ilpeamer u 3amaum
aHaJIUTHUECKOM XHUMHHU.
KauecTBeHHBII 1 KOJINYECTBEHHBIN
aHaJIu3.

Tema 10. O0ObeMHBII U BECOBOI
aHaJIms. Brraucnenus B
AHAJIUTUYECKOU XMMHH.




Kon xonTpo-
JTUPyEeMOH

dopMyIHpOBKA
KOHTPOJHPYESMOH

NunuxaTopsl
JOCTIKEHUS

Otan (ypoBeHb)
OCBOCHHUS

[Inanupyemblie
pe3yIbTAThI

HaunmenoBanue Moy et v (Uin)
pa3esioB JUCIMILIUHBI

HanmMeHoBaHue O1IGHOYHOTO
cpeacTBa

Tpernii aTan
(BBICOKHUI
YPOBEHbB)

Baaners:
TEOPETUIECKUMH 1
MPaKTUISCKUMH
OCHOBaMH
HEOpPTaHUYECKOU U
aHAJTUTUICCKON
XHUMHH B
npodeccroHaTHEHO
M JeATCIBHOCTH.

Pazpen 1. OcHOBEI 001IEH XUMUA
Tema 1. Knaccudpukanums
HEOPTaHUYECKUX COCIMHCHHUI.
OCHOBHBIC IIOHATHS M 3aKOHBI
XHUMHH.

Tema 2. Ctpoenue
Ilepnonudeckuii 3aKoH.
Tema 3. XuMudeckas
KHHETHKAa X UMUYECKAs CBSI3b.

Tema 4. PactBopbl. PacTBOpHI
HEANNEKTPOJUTOB.

Pazgen 2. PacTBOpBI 3IEKTPOITUTOB.
OCHOBBI HEOPTaHUYECKO T XUMUN
Tema 5. Teopus
ANEKTPOJUTHICSCKON THCCOIMAITHH.
Bopopoansii rokasartenb.
I'maponus coneit. Tema

6. OKHCIIUTEIBHO-
BOCCTaHOBUTENLHEIE peakmun. Tema
7. KoMniekcHEIE COeIMHEHNS.
Tema 8. Xwuwmus S-, p-, d-
3JIEMEHTOB.

Pasznen 3. AHanmuTuecKast X MMM
Tema 9. Ilpeamer wu 3amaum
aHaTUTHIECKOU
xumun.KagecTBeHHBIHN "
KOJMYECTBCHHBIM aHAJIN3.

TemalO0. OOBLEMHBII M BECOBOH
aHaJIu3. Brraunciaenns B
AHATUTHICCKON X MHUH.

aTomMa.

[IpakTrnueckue
3a1aHUA

DK3aMeH

OIIK-

4.2 IlpumensieT
OCHOBHBIC
€CTECTBEHHBIE,

IIepBsiii aTan
(moporoBsIit
YPOBEHB)

3HATH:
BO3MOYHOCTh
HpI/IMeHeHI/IH
TEOPETHIECKUX

Paznen 1. OcHoBBI 001IEH XUMUN

Tema 1. Knaccudpukanms
HEOPraHUYECKUX COeIMHEHUH.
OCHOBHBIE TIOHATUS W 3aKOHBI

TecThl
3aKPBITOTO
THNA

DK3aMeH




Kon xontpo- | ®opMynaupoBka NunuxaTopsl Otan (ypoBeHb) [Inanupyemblie HaunmenoBanue Moy et v (Uin) HaumenoBanue o1ieHOUHOTO
JUpyeMol | KOHTPOJUPYEeMOU JOCTHKECHMUSI OCBOEHUS pe3yJIbTaThl pa3ziesioB JUCHMILIMHBI cpeacTBa
OMOJIOTHYECKHUE U OCHOB XMMUU B XUMHUH.
npodeccroHaTbHBI npodeccronampHo | Tema 2. CrpoeHume aroma.
€ IIOHATHUS, U 1esTeIbHOCTH; Ilepuonuueckuii 3aK0H.
COOTBETCTBYIOIIIUE Tema 3. Xumudeckass KUHETHKA
TEXHOJIOIMH U XHUMHYECKas CBSI3b.
METOA0I0IuU Tema 4. PacrBopsl. PactBOphI
HCCJIEI0BAHUM, HEDIEKTPOJHUTOB.
COBpPEMEHHYIO Paznen 2. PacTBOpBI 371€KTPOIUTOB.
MpuOOPHO- OCHOBBI HEOPTaHUYECKO T XUMUN
MHCTPYMEHTAJbHY Tema 5. Teopus
10 6a3y npu IEKTPOJIUTUUECKON TUCCOLUAlH.
peuieHun Bonoponnsii [IOKa3aTellb.
ob1enpodeccuon TI'unponus coneit. Tema
aJbHBIX 33724 6. OKHCITUTENBHO-
BOCCTaHOBHUTENbHBIE  PEAKIIUH.
Tema 7. Kommnekchsie
COEJJUHEHMUS.
Tema 8. Xwmus s-, p-, d-
3IIEMEHTOB.
Paznen 3. Ananutrdeckas XuMus
Tema 9. Ilpeamer u 3amauu
AQHAJIUTUYECKOU XUMUU.
KauecTBeHHBIH 1 KOJTMYECTBEHHBIN
aHaJIu3.
Tema 10. OO0bemMHBIH U BeCOBOM
aHanus. Brruncnenus B
AHAJIUTUYECKON XMUHU.
Bropoii stan yMeTh: npuMeHsTh | Pazgen 1. OcHOBEI 001mel X UMUH Tectsl DK3aMeH
(IpoBUHYTHIN | €CTECTBEHHbIE, Tema 1. Knaccugukamus | OTKpBITOrO
YPOBEHB) OMOJOTHYECKUE M | HEOPTAaHMYECKUX  COCIWHEHHH. | THIA
npodeccroHanbHbl | OCHOBHBIE TOHSATHA UM 3aKOHBI | (BOMPOCHI 175
€ MOHATHUSA, IS XUMHUH. ornpoca)
pelieHus 3a1a4d Tema 2. Crpoenue arToma.
npodeccronanpuo | ITepuoauyeckuii 3aK0H.




Kon xonTpo-
JTUPYyEeMOH

dopMyIHpOBKA
KOHTPOJHUPYESMOH

NunuxaTopsl
JOCTIKEHUS

Otan (ypoBeHb)
OCBOCHHUS

[Inanupyemblie
pe3yIbTAThI

HaunmenoBanue Moy et v (Uin)
pa3esioB JUCIMILIUHBI

HanmMeHoBaHue O1IGHOYHOTO
cpeacTBa

¥ IeSITEIIbHOCTH,

Tema 3. Xumuyeckas KHHETHKaA
XHUMHYECKas CBA3b.
Tema 4. PacTBOpHIL
HEANEKTPOJUTOB.
Pazgen 2. PacTBOpBI 3I€KTPOITUTOB.
OCHOBBI HEOPTAHUIECKON X UMUT
Tema 5. Teopus
ANEKTPOJIUTAYECKON TUCCOLUALIUU.
Bonoponnsii [I0Ka3aTellb.
I'maponus coneit. Tema

6. OKHUCIHTEIHHO-
BOCCTAHOBHUTEIBHEIC peakuuu.
Tema 7. KommexcHbie
COCITMHCHHUS.

Tema 8. Xwmus S-, p-, d-
3JIEMEHTOB.

Pasznen 3. AnaimuTHYecKast XUMUS
Tema 9. Ilpeamer wu 3amaum
aHATUTHICCKON XUMHHU.
KaduecTBeHHBII 1 KOJTHYECTBEHHBIHN
aHaJms.

Tema 10. O0OBeMHBIA U BECOBOM
aHaIu3. Breraucnenus B
AHAJTUTHICCKON X MMHIH.

PacTtBOpBI

Tpertuii aTan
(BBICOKHUI
YPOBEHB)

BJIaJ1eTh:
TEOPETHIECKUMHU
OCHOBaMH
TEXHOJIOTHHU U
METOA0JIOTUU
HCCIICIOBAHMIA,
COBPEMEHHOU
npubopHO-
WHCTPYMEHTAJIBHOU
0a30ii s

Paznen 1. OcHOBEI 001IEH X UMUT
Tema 1. Knaccudukanus
HEOPraHUYEeCKHX COCIMHEHUH.
OCHOBHBIE IIOHATUA MW 3aKOHBI
XHUMHH.

Tema 2. CrpoeHue
Ilepnoanyeckuii 3aK0H.
Tema 3. Xumuyeckass KHHETHKaA
XUMHU4YECKas CBA3b.
Tema 4. PacTBOpBL

aTomMa.

PacTtBOpHI

[TpakTryecku
€ 3a/1aHus

DK3aMeH




Kon xonTpo-
JTUPYyEeMOH

dopMyIHpOBKA
KOHTPOJHPYESMOH

NunuxaTopsl
JOCTIKEHUS

Otan (ypoBeHb) [Inanupyemblie HaunmenoBanue Moy et v (Uin) HaumenoBanue o1ieHOUHOTO
OCBOCHHS pe3yIbTAThI pa3/iea0B JUCIMIIIUHBI CpescTBa
MIPAaKTUYECKOro HEJIEKTPOJIUTOB.
peuieHus Paznen 2. PacTBOpBI 371€KTPOIUTOB.
obmenpodeccruona | OCHOBBI HEOPTAHUISCKON X UMUT

JIBHBIX 3aJa4.

Tema 5. Teopus
AIIEKTPOJIUTHUECKON JIMCCOITUAITIH.
Bonoponnsiii I0Ka3aTelb.
I'moponus coneit. Tema

6. OKHUCITUTETHHO-
BOCCTaHOBUTEIbHEIC peakuum.
Tema 7. KomnnexcHsle
COEIMHEHHS.

Tema 8. Xwmwus s-, p-, d-
JJIEMEHTOB.

Paznen 3. AHanuTHYeCKass X UMUS
Tema 9. Ilpeamer wu 3amaum
aHAJTUTUYECKOH XUMHH.
KauecTBeHHBIN 1 KOJIWYECTBEHHBIN
aHaJIus.

Tema 10. OO0beMHBIA U BECOBOU
aHaIu3. Bremaucienus B
AHAJUTHYECKON X MUMHIH.




2.0IINCAHUE IMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUSA KOMIIETEHIIUIA,
OIIMCAHME HIKAJI OHEHNBAHUA

No | HaumenoBanue | Kparkas [Ipencrasn | Kputepuu onileHuBaHus [IIxana
/I | OLIEHOYHOTO XapaKTEepUCTUKA | CHHUE OIICHUBAHUS
cpencTBa OLIEHOYHOT O OLICHOYHOT
cpencTBa 0 cpeacTBa
B oHIe
1. Tect Cucrema TectoBple | B Tecte BrimonHeHo 90- OreHka
CTaHJAPTU3UPOBA | 3aaHUSA 100% 3ananuii «Omauuno»
HHBIX  3aJaHuM, (5)
M03BOJISIONIAs B Ttecte BwimonHeHo Oonee | Onenka
U3MEPUTh 75-89% 3ananwuii «Xopouwio»
YPOBEHb 3HAHUII. (4)
B Ttecre BemmomHeno 60-| Onenka
74% 3amanuit «Yooenemesop
umenvroy (3)
B rtecre BhimosnHeHO MeHee | OneHka
60% 3amanuii «Heyooeneme
OpUMENLHOY
(2)
Bonpmas gacTh | O1eHka
ONpeaeIeHU N He | «Heyoosnems
IIpe/ICTaBJIEHaA, oo | opumenvro»
npeacraBieHa ¢ Tpyosivu | (2)
OILIIMOKaMHU.
2. | Ompoc ®opma pabotel, | Bompocsl k | [IponemMoHcTpupOoBaHbI Onenka
KoTopast oTpocy MpeanoiaraéMbele  OTBETHI; | «OmauuHo»
MO3BOJISIET MpaBUJIBHO  UCHOJB30BaH | (5)
OIIEHUTH QIrOpuT™M 0OOCHOBAHUU BO
Kpyro3op, BpeMsl pacCyXJEHUI; eCcTh
YMEHHE JIOTHUKA PACCYKICHUIA.
JIOTUYECKHU [IponemoHcTpUpOBaHBI Onenka
MTOCTPOUTH OTBET, MpeanojaraeéMbele  OTBETHI; | «Xopouio»
yMCHHE €CTh JIOTHKA paccykaeHui, | (4)
MIPOJIEMOHCTPUPO HO HETOYHO HCIIOIb30BaH
BaTh IrOpuT™M 0OOCHOBAHUN BO
MOHOJIOTHUYECKY BpeMsl pacCyXIIEHUH U HeE
10 pe4b ¥ UHBIC BCE OTBETHI OJHBIE.
KOMMYHUKATUBH [IponemoHCTpUpOBaHBI Ouenka
bIC HaBBIKH. MpeanojaraeMele  OTBETHI, | «Yoosremeop
YcTHBIH onpoc HO HETIPAaBUIILHO | umenvuo» (3)
obnagaer WCIIOJIh30BaH QITOPUTM
OonpIIMMH 000CHOBaHMH BO BpeMs
BO3MOYKHOCTSIMU paccyXIeHUi; OTCyTCTBYET
BOCIIUTATEIBHOT JIOTHKa PacCyXIECHHUH;
0 BO3JIEHCTBHUS, OTBETHI HE MOJIHbIE.
co3naBas OtBetnl He npencTaBieHbl. | OneHka
yCIOBUS IJIs «Heyooeneme
He(POPMATBHOTO OpUMENbHO
oO01IeHus. (2)




No | HaumenoBanue | Kparkas [Ipencrasn | Kputepuu onieHuBaHus [Ixana
/Tl | OIEHOYHOTO XapaKkTepUCTHKA | eHUe OIICHUBAHUS
cpencTaa OIIEHOYHOTO OIICHOYHOT
cpencTBa 0 cpeiacTBa
B hoHIe
3. | Ilpakrtuueckue | Hampasinenona | Ilpaktuuec | [IpogeMOHCTpHpPOBAHO Ouenka
3a1aHUA OBJIaICHUC KHe cBOOOTHOE BIIa/ICHUE «OmauuHo»
MCTOaMH U 3aIaHuUs podecCHOHATBHO- (5)
METOAMKAMH HOHSTHIHBIM aIlapaToM,
n3ydacMou BJIaJICHHUE METOIaMH U
JHCTIHILTMHEL METOTUKAMH JTA CITHTITHHBI.
Js peuieHus [Tokazanbl criocOOHOCTH
npeanaraercs
pemmTs CaMOCTOATEIHLHOTO )
KOHKDETHOE MBIIIIICHH S, TBOPUYECKON
3ajaHue aKTUBHOCTH. 3a/laHue
(cutyanuio) 6e3 BBITMOJIHEHO B MOJIHOM
PUMEHEHUS obbeme.
MaTeMaTUYECKUX
PACIETOB. [IponemoHCcTpHpOBaHO Ouenka
BJIAJCHUEC «Xopowioy
npodheccCHoHaIBHO- 4)
MOHATUHHBIM  amIlapaToM,
Py TPUMEHEHUU METOJIOB
U METOAWK JUCITUILINHBI
HE3HAUUTEIbHBIC
HETOYHOCTH, MTOKa3aHbI
CIOCOOHOCTH
CaMOCTOATEIBLHOTO
MBIIILICHHS, TBOPUYECKOM
AKTUBHOCTH. 3anaHue
BBIIOJTHEHO B  TOJHOM
o0beMe, HO C HEKOTOPBIMH
HETOYHOCTSIMH.
[IponemoHcTpUpOBaHO Ouenka
BIIaZICHHE «Yoosenemeop
npodeccuoHaIbHO- umenvro» (3)

MOHATUHHBIM alapaToM Ha
HHU3KOM YPOBHE;
JIOMYCKAIOTCA OLIMOKU TpH
NMPUMEHEHUH METOJIOB |

METOJIUK TV CITUTLIAHBI.
3amaHue BBITIOJHEHO HE

MTOJTHOCTBIO.

He mnpoaemoncrpupoBano | OueHka
BJIAJICHUE «Heyooseneme
npodeccuoHaNTbHO- OpUMENILHOY
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No | HaumenoBanue | Kparkas [Ipencrasn | Kputepuu onieHuBaHus [Ixana
/I | OLIEHOYHOTO XapakTepUCTHKA | €Hue OIICHUBAHUS
cpencTaa OLIEHOYHOT O OLICHOYHOT
cpencTBa 0 cpeiacTBa
B hone
MOHATHMHBIM  ammaparom, | (2)
METOJJaMH ¥ METOJIUKAMH
TUCIUILTMHBL. 3aJaHue He
BBITTOJIHEHO.
4. | 3auer 3auer Bomnpocei k | [Ioka3aHo 3HaHHE TEeOpUU «3auTeHo»
BBICTaBJISICTCS B | 3a4eTy BOIPOCA, MOHATUHHOTO
pe3ynbTare amnmnapara; yMeHue
MO/ABEAECHUS COJIEpKaTeNbHO U3J1araTh
WUTOTOB TEKYILIEr0 CYTh BOIIPOCA; BiaJIeHUE
KOHTpOJIS. 3a4er HaBBIKAMH apTyMEHTAINU U
B opme aHanm3a GaKToB, SBJICHU,
UTOTOBOTO MPOIIECCOB B UX
KOHTPOJIsS B3alMOCBSI3H.
TIPOBOIUTCS TSI BricraBnsercs
o0yJarommxcs, oOyuarolemycsi, KOTOpbIit
KOTOpBIE HE ocBouJ1 He MeHee 60%
CIIPABUJIIUCH C [IPOrpaMMHOTr0 MaTepuasa
YacThIO 3aJaHUI JMCITUTLIINHBIL.
TEKYILLET O 3HaHue noustuiiHoro | «He 3auteHo»
KOHTPOJISL. arnmapara, TEOpuu BOIpOca,
HE TIPOJAEMOHCTPUPOBAHO;
yMeHUue aHaJIM3UPOBATh
y4eOHBIM  MaTepuan  He
MIPOJIEMOHCTPUPOBAHO;
BJIAZICHUE AHAIUTHYECKUM
crocobomM M3II0KEHUS
BOIIpOCa U BJAJCHUE
HaBBIKAMH  apTyMEHTAIHMHU
HE IPOJIEMOHCTPUPOBAHO.
OO0yuaronmiics OCBOWIT
MeHnee 60% mporpaMMHOTO
MaTepuana AUCHUIIINHBI.
5. | Ox3ameH KontponsHoe Bomnpocsi k | [Tokazano 3HaHue Teopun Onenka
MEpPOIpUSATHE, HK3aMEHY | BOIpOCa, MOHATUHHO- «Omauyno»
KOTOpOE TEPMHUHOJIOTHYECKOTO (5)
MPOBOJIUTCS O arnmnapara JUCIUIIINHBI;
OKOHYAaHHUH yMEHHE aHATU3UPOBATh
W3yUYCHHUS npooJIeMy, CoaepKaTeabHO
JTUCIUTLITNHBI. U CTUJIMCTHYECKH I'PAMOTHO

U3JIarath CyTh BOIPOCA;
rJTyOOKO ITOHUMATh
MaTepHall; BIaJCHHE
AHAJIMTHYECKUM CIIOCOOOM
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n/n

Hanmenosanue
OLIEHOYHOT'0
cpencrea

Kpatkas
XapaKTEepPUCTUKA
OLIEHOYHOT O
cpencTBa

[IpencraBn
eHHE
OLICHOYHOT
0 CpelcTBa
B hoHIe

Kpurepuu onenuBanus

[Ikana
OLIEHUBAHU

W3JI0KEHUSI BOTIPOCa,
Hay4HBIX UJICH; HaBBIKAMU
apryMCHTAIINH 1 aHATN3a
(hakTOB, COOBITHH, SIBIICHUH,
MPOIIECCOB.

BricTaBmsercs
oOyyJaroremycs, ITOJTHO,
NOAPOOHO M T'PaMOTHO
OTBETHBIIIEMY Ha BOIPOCHI
ouera U BOIIPOCHI
JK3aMeHaTopa.

[Toxazano 3HAHHUE
OCHOBHBIX TEOPETHYECKUX
MOJIOKEHHU I BOIPOCA;
YMEHHE aHaJIU3UPOBATh
sBIIeHUS, (aKThl, AEWCTBUS
B pamMkax BOIIPOCA;
COJZIEpP>KATEIBHO u
CTUJIMCTUYECKH TPaMOTHO
u3Jaratb CyTh BOIPOCA, HO
MMeeT MECTO
HEeJIOCTaTOYHas MOJHOTA
OTBETOB 110 H3JIaraeMoMy
BOIIPOCY.
[IponemoHCcTpHpOBaHO
BJIAJICHUE AHAIUTHYCCKUM
crocooomM W3JI0KEHUS
BOIpOCAa U HaBbIKAMH
apryMeHTAallUH.
BricTaBnsieTcs
oOyuJaromniemycs,
IMOJJHOCTBKO  OTBETHUBLIEMY
Ha BONPOCH Owiera w
BOIIPOCHI IK3aMEHATOpa, HO
JOITYCTUBILIEMY npu
OTBETAaX HE3HAYUTEIbHbIE
OLIMOKH, yKa3blBaIOIIUE Ha
HAJIMYM€ HECHUCTEMHOCTH M
poOEIOB B 3HAHUSX.

Or1enka
«Xopowio»

4)

[lokazaHO 3HaHHWE TEOpHUH
BOIIpOCa (bparMeHTapHO
(HemonHOTA W3JI0KCHU S
nHGOpPMAIIHH;

ONepUpPOBaHUE TOHATUIMU
Ha  OBITOBOM  YpPOBHE),

Ornenka
«Yoosnemeop
umenvHo» (3)
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No | HaumenoBanue | Kparkas [Ipencrasn | Kputepuu onieHuBaHus [Ixana
/Tl | OIEHOYHOTO XapaKTEepUCTUKA | CHHUE OIICHUBAHUS
cpencTaa OLIEHOYHOT O OI[EHOYHOT
cpencTBa 0 cpeiacTBa
B hoHIe

YMEHUE BBIJICIUTDH TJIABHOE,
chopMyIUpPOBaTh BBIBOJIBI,
MOKa3aTh CBSI3b B
MOCTPOEHUU  OTBETa HE
MPOJIEMOHCTPUPOBAHO.
Bnanenune anamuTHYeCKUM
crocob6om U3JI0KEHU S
BOIIpOCA U BIIAJICHUE
HaBBIKAMH  apryMEHTaIlluU
HE MPOJIEMOHCTPHUPOBAHO.
OOyuatonmiics  JOMyCTUI
CYIIECTBEHHBIE OImMOKHU
P OTBETaxX Ha BOIPOCHI
OouneToB " BOIIPOCHI
9K3aMEHaTopa.

3Hanue noHgruiinoro | OneHka
amrapara, TeOpuM Borpoca, | «Heydoeremas
HE TMPOACMOHCTPUPOBAHO; | OPUMENLHOY
yMeHue aHaJIM3UPOBaTh | (2)

y4eOHBIH  Marepuan  He
MPOJAEMOHCTPHUPOBAHO;
BlaJIcHUE aHAIMTUYECKUM
CII0CO00OM H3JI0KECHUS
BOIIpOCa n BJaJcHHE
HaBBIKAMH  apTyMEHTAIlUH
HE MPOJEMOHCTPUPOBAHO.
OOyuarommiicss He OTBETHII
Ha OJWH WJIH JBa BOMpOCa
ouJieTa W JOIOJHHUTEIbHEIE
BOIPOCHI SK3aMEHATOPA.

3. TATIOBBIE KOHTPOJILHBIE 3AJIAHUS WJIN UHBIE MATEPHAJIBI,
HEOBXO/JIUMBIE /TSI OLIEHKY 3HAHMIA, YMEHWIA, HABBIKOB U (WJIN)
OINBITA AESTEJLHOCTH, XAPAKTEPU3YIOIIUX DTAIBI ®OPMUPOBAHUSI
KOMITETEHLIMIA B MPOLIECCE OCBOEHUS OBPA30BATEJILHOM
IMMPOTPAMMEI

O]_[eHO‘IHLIe Cpeacrea AJs NPOBCACHUA TEKYILHEI'0 KOHTPOJIA

Texkylmuii KOHTPOJIb OCYILECTBIIAECTCA IPENogaBaTeaeM JUCLHUIUINHBL [IPU MIPOBEICHUHN
3aHATHI B (popMe TECTOBBIX 33/IaHU, YCTHOTO OIPOCa U MPAKTUYESCKHUX 3aJaHUM.

OIIK-4 Crnoco0eH 000CHOBBIBATH M PealH30BBIBATh B NpodeccHoHAIbHOM

ACATECJIbHOCTH COBpPEMECHHBIC TEXHOJOI'HA C HCHOJIB30BaHUEM l'[pP[ﬁOpHO-
I/IHCprMeHTaJIBHOﬁ 0a3bl M HMCHOJIL30BAaTh OCHOBHBIE €CTEeCTBCHHbIC, OnoJIoruuecKue M
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npodeccuoHaAIbHbIE MOHATHS, a4 TAK/Ke MeTO[bl NMPHU pelmeHun 001enpodeccuoHATIbHbIX
3aJa4.

OIIK-4.1.UcnoJsb3yer OCHOBHbIE eCTeCTBEHHbIE, OnosiornyecKne u
npodgeccHOHAJIbLHbIE TOHATHS, A TaK/Ke TeXHHYEeCKHe BO3MOKHOCTH COBPEMEHHOIO
CIEeNUATU3NPOBAHHOTO 000PYA0BAHUS NPH pPellieHuH 001enpogeccuoHAIbLHBIX 3a1a4.

IlepBblii 3TN (IOPOrOBOI YPOBEHDb) — MOKA3bIBAET CPOPMUPOBAHHOCTD NMOKA3ATEJIS
KOMIICTEHIIMH «3HATHb»: TeOpPeTHYeCKHe OCHOBbI HEOPraHWYeCKOil XMMHUHM U BO3MOKHOCTH
HUX NPUMeHEHHs B NPOo¢ecCHOHATILHOMN AeATeJbHOCTH.

TecTOBbIE 3aJaHUA 3aKPbITOI0 THUIIA

1. Xumuyeckn HexeMMbIe YACTHIIBI HA3LIBAIOTCS (BHIOEPUTE OIMH BAPHAHT OTBETA):
a) MOoJIEKyJla BOJbI

0) aTom KucIopoaa

B) SIIPO aTOMa reNus

') MOJIEKYJIa aMMHaKa

2.]I0HOPHO-AKLENTOPHAsH CBS3b—3TO YACTHBII cJIy4aii (BbIGepUTE OIMH BAPHAHT OTBETA):
a) HOHHOM CBSI3U

0) METaJNINYECKOM CBSI3H

B) BOJIOPOHOM CBSI3U

I') KOBAJICHTHOM CBSI3U

3.B psaay rugpoxcugos Ba(OH);-Mg(OH),-KOH cuaa ocHoBanmii (BbIOepuTe OIMH
BAPHAHT O0TBETA):

a) pacTteT

0) yMeHbIIaeTcs

B) CHaydaja ociadeBaeT, 3aTeM pacTeT

') HE U3MEHsIeTCs

4 KoJuuecTBo (M0JIb) KATHOHOB M AHMOHOB, 00PA3YIIIUXCS NMPHU MOJHOM AUcconuanmu 1
MOJIb HUTPATA AJIIOMHHUS, COOTBETCTBEHHO PABHBI (BbIOEpHUTE OIMH BAPUAHT O0TBETA):

a)3ul

6)lu3

B)2u3

r)3u2

5. B o0bemMHOM aHa/ju3e MCHOJB3YIOT OJHY M3 NPHBEACHHbIX HHKE KOHIEHTpauui
pacTBopa (BbiOepuTe OIMH BAPHAHT OTBETAa):

a) MOJIsIpHasi KOHI[EHTpAIMs KOJIMYECTBA MOJIEKYJI pACTBOPEHHOTI'O BELIIECTBA

0) MonspHas KOHLEHTpalUds OSKBUBAJCHTOB PAacCTBOPEHHOr0  BellecTBa (HOpMaibHas
KOHIIEHTpAIHsl)

B) MOJISUIbHAsA KOHLIEHTPALMs

I') MOJIIpHAsi KOHIIEHTPALMs KOJIMYECTBA HOHOB PACTBOPEHHOI'O BEIIECTBA.
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Koroun:

SRR I I

Q\|[O\(®m [T |®

6. IlpouunTaiiTe TEeKCT M YCTaHOBHUTEe c0OTBeTcTBHE. CylIecTBYWT pa3Hble KJIACChI
coeUHeHHIl. BpIIensiloT MeTa/llIbl, HEMeTAJIbl, OKCH/bl, OCHOBAHUS, KHCJIOTHI,
COJIM. YCTAaHOBUTE COOTBETCTBHE Mexay ¢opMyoii BelmecTBa M KJIACCOM
HEOPraHUuYeCKNX COeJIUHEeHMI:

Kiacc Heopranmyeckux coeIuHeHNI BemecTBo

1. Cpennsist conb a) H2CO3

2. OcHOBaHHE 0) CuSO4-5H20

3. Kucnora B) CO2

4. Kpucramutoruapar r) K2S0O4
1) Cu(OH)2
e) NaHCOs3

Kuaroun:
2 3 4
a 0
Bropoii 3Tanm (HPpOABMHYTHIH YpPOBEeHb) — TNOKa3biBaeT CGOPMHPOBAHHOCTH

NMOKa3aTeJasd KOMIETCHIUHN «KYMETb»: IPUMEHATH OCHOBHBLIC€ 3aKOHbBI U ME€TO/IbI, IPUCYIIIUE
HEOPraHMYeCKOil W aHAJIMTHYECKOW XUMMHU JJIsl pemieHuss 3aJa4 mnpodeccuoHAIbLHOM
AeATeIbHOCTH.

3agaHus OTKPBITOrO THIA (BONPOCHI /I ONPOCA):

HaszoBuTe 3aKOH, COrJIacHO KOTOPOMY OJMHAKOBOE YHCIO MOJIEKYJ COICPKHUTCS IpPHU
OJIMHAKOBBIX YCIOBHSX B PaBHBIX 00beMax pPa3IMYHbIX I'a30B.

Jaiite  ompeneneHWe — IMOKA3aTeNl0,  ONPEICISIONIEMY  YHCIO  OTHAHHBIX  WIIH
MIPUCOECTUHEHHBIX MIEKTPOHOB MJIU YK€ YHCIIO CMELICHHBIX JJICKTPOHHBIX I1ap B COCINHECHUU.
Kakoe na3Banue B Ilepuoanueckoii tabmune /[.J1. MenaeneeBa UMEIOT rOPU3OHTAIBHbBIC
pAOBl  DJIEMEHTOB, KOTOPBIE HAUMHAKOTCA WIEJIOYHBIM METAUIOM M 3aKaHYMBAKOTCS
WHEPTHBIM I'a30M.

HazoBute kiacc COeAMHEHUWH, MpPH AWCCOIHUAIIMM KOTOPHIX 00pasyrorcss KaTHoHbl H' u
OTPHULIATENBHO 3aPsKEHHBIE KU CIOTHBIE OCTATKHU.

VYKaxuTe, 0 KAKOM ITPOLIECCE UJIET PeUb: IPOLECC TOCTENEHHOT 0 100aBIEeHUS TATPOBAHHOTO
pacTBOpa peareHTa K aHaJIu3upyeMOMY pacTBOpY.

Karoun:

3aKOH ABOraapo

CTCIICHb OKHUCJICHH A 3JICMCHTOB

epUo

KHCJIOTHI

QB WIN |-

THUTPOBAHHE
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Tpernii 3Tan (BBICOKHH YPOBeHb) — IOKa3bIBaeT C(POPMHPOBAHHOCTH IOKAa3aTeJsl
KOMIIETEHIIMH  «BJIaJETh»: TeOpeTHYeCKMMH W MNPAKTHYeCKMMHM  OCHOBaMH
HEOPTraHMYeCKOi M aHAJIMTHYECKOH XUMHUM B PO ecCHOHAIBLHOM e TeJIbHOCTH.

HpaKTuquKue 3aJaHusA

MaccoBas gouis Xjaopuaa HaTpus B pactBope 15 %. OnpeaenuTs KOIUYECTBO BOABI, HEOOX0IUMOE
Ju1st mpurotosyieHus 100 M1 JTaHHOTO pacTBOpAa.

@docdar KanbLUs SBISETCS SJIEKTPOJIUTOM. YKAKUTE CyMMapHOE KOJMYECTBO KAaTHOHOB U
QHUOHOB, Ha KOTOPOE IMCCOLIMUPYET JaHHOE BELLIECTBO.

3. O6mwsicaute Ha npumepe peakuu 2CO + 02—2CO2

KaKk C [OMOIIbIO (DaKTOPOB, BIMSIOIMIMX HAa XHMHYECKOE DPABHOBECHUE, MOXHO CMECTUTh
PaBHOBECHE CUCTEMBI B CTOPOHY MPSAMON peaKIINu.

MonsipHasi Macca J11000ro BelIecTBa 3aBUCUT OT aTOMAapHOro cocraBa BemlecTBa. Ompenenure
MOJIIPHYIO Maccy OKCH/Ja BOJIOpO/a.

[Ipu onpenenennn kapOOHATHOM KECTKOCTHU BOJIbI 10OABISETCS MHAUKATOP, paboTaroUii TpH
onpeneneHHoM pH cpeapl pacTBopa ¥ TUTPYIOT pacCTBOPOM COJISTHOM KHUCIIOTBI. YKaKUTE
WHJIUKATOP, UCIIOJB3YEMBbIH JUI ONpeAeTIeHUs ’KECTKOCTH BOIbI.

Kaoun:

85r

5

YBCJIMYUTD JaBJICHUEC 1 KOHIOCHTPAIIWIO HCXOAHBIX BCIICCTB

M(H20) =1*2+16 =18

B (WIN|-

METHJIOBBIA OpPaHIKEBBII

OIIK-4.2. IIpumensier OCHOBHBbIE €CTEeCTBEHHbIE, OmoJIorMYecKue 7
npodgecCHOHAJIbHbIE  TOHATHSA, COOTBETCTBYIOIIME TEXHOJOTMH M  METOA0JOTUH
HCCJICIOBAHMI, COBPEMEHHYK MNPUOOPHO- HMHCTPYMEHTAJbHYIW 0a3y @pH pelieHun
o0menpogeccuoOHATbHBIX 3a/1a4.

ITepBr1ii 3Tan (MOPOroBoii ypoBeHs) — NoKa3biBaeT cGOpPpMHUPOBAHHOCTD MOKa3aTes
KOMIIETEHUMH <«3HATb»: BO3MOKHOCTb IPHMEHEHHs TEOPeTHYeCKHMX OCHOB XHMHH B
npogeccuoHaTbLHOM 1esiTeIbHOCTH.

TecToBbIE 3a1aHUS 3aKPbBITOr0 THUIIA

1. BbiOepute cpeau mNpeacTABJIEHHBIX COeIMHEHUH KHCJI0TY (BbIOepUTe OJMH BAPHAHT
0TBETA):
a) H2CO3
6) NaOH
B) KCI
r) Al203
2. U3 npeacTaBJ/ieHHBIX COeUHEHUIT Ira3000pa3HbIM BelleCTBOM siBJisieTcsi (BbIOepuTe ABa
BAPUAHTA 0TBETA):
a) O2
6)P
B) K
r) N2
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3. BemecrBa, yckopsilomHe XMMH4YeCKHe MpOleCChl, HO He BXOJAslIHe B COCTAB
KOHEYHOr0 MPOAYKTa (BbIOepHUTe OJUH BAPHAHT OTBETA):

a) UHIAUKATOP

0) karanmu3aTop

B) COJIb

T' ) MHTUOUTOP

4. MaccoBas 10Jis1 BOJA0OPO/Ja MeHbIIIe BCero B BelllecTBe, (popmyJia KOTOPOro (Bbidoepure
OJMH BAapPHAHT OTBETA):

a) CH4

6) H2COs3

B) C2H2

r) C2He

5. TurpoBaHue TrHWIAPOKCHIA HATpPUS PpPadouyuM PacTBOPOM IIABeJE€BOH KHUCIOTHI

HEe00X0IMMO NMPOBOJAUTH B MPUCYTCTBUM NHAUKATOPA (BbIOEpHUTE OJUH BAPUAHT OTBETA):

a) penondranenna

0) METHIIOBOTO OPAH)KEBOT'O

B) JaKMyca

T') METHJIOBOTO KPacHOTO
Kuroun:

H

QB[N
QOO p | &

6. IlpoumTaiiTe TeKCT M YCTaHOBHTe cooTBeTcTBHe. CylecTBYIOT pa3Hble KJacChl
coeUHEeHHM. Bbigensor Meralibl, HEMETANIbl, OKCHAbI, OCHOBAHHS, KHCJIOTbI, COJIH.
YcranoBure cooTBeTcTBHEe MexkAy (POpMYJI0il BellecTBA U KJIACCOM HEOPraHMYEeCKHX
COeIUHEHMHI:

Kiacc Heopranumyeckux coeamHeHun dDopmyia
1. Cpennss coib a) Mg(NO3)2
2. OcHOBaHuE 0) K20
3. OCHOBHBIN OKCHJT B) AI(OH)3
4. Kucnora r) HNOs
Kioun:
1 2 3
B 0 r
Bropoii 3Tam (IPOABUHYTHIH YPOBEHb) — MOKa3bIBaeT CGHOPMHPOBAHHOCTH

nmoKa3arejasi KOMIECTCHIUU «YMETb»: IPHMEHATHL €CTECTBCHHLIC, OmoJIorHyecKue M
leO(l)eCCI/IOHaJILHBIe MOHATHSA, VISl p€HICHUA 3a1a4 HpO(l)eCCHOHaJIbHOﬁ ACATECJIbHOCTH.

3agaHus OTKPBITOrO THNA (BONPOCHI VI ONPOCa):
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1. Ilpu peakiuu B3auMOACHCTBUY XJIOPHIa HATPHUS U HUTpaTa cepedpa oOpa3yercst 0caJloK.
HAa30BUTE €TO0.

2. YKaxuTe, Kakas BEIMYMHA BBIPAKACTCS B IMPOICHTAX W TOKA3bIBAECT OTHOIICHUE MACCHI
YHCTOTO BEIIECTBA K Macce BCEro pacTBopa.

3. Ompenenvte Ha3BaHHUE BEIIECTB, PACTBOPHI U PACILIABBI KOTOPBIX MPOBOMAST dIEKTPUUESCKUI
TOK.

4. YxaxuTe Ha3BaHUE AJIEKTPOHOB, KOTOPBIE MPUHUMAIOT y4acTue B 00pa30BaHUU XUMHUUYECKUX
CBSI3€H U HAXOMAATCSA HAa BHEIIHEM YHEPreTUYECKOM YPOBHE.

5. Ha3oBure HayKy 0 METOIaX UCCIEI0BAHUS XMMUYECKOr0 COCTaBa BELICCTRA.

Koarouu:

XJ0puz cepedpa

MaccoBas 10Jis1 BENICCTBA

QJICKTPOJINTBI

BaJICHTHBIC

gl wN]|-

AHAJIMTHYCCKasd XUMH

Tperuii 3Tan (BbICOKHI ypOBeHb) — MOKa3bIBaeT C(POPMHUPOBAHHOCTH MOKA3ATEJIs
KOMIICTEHIIMH «BJIAJIeTh»: TEOPETHYECKHMH  OCHOBAMHM TEXHOJOTMM M MeTOJ0JI0THH
HCCICI0OBAHMI, COBPEMEHHOH NPHOOPHO- MHCTPYMEHTAJIbHOM 0a30HM 1JIsl MPaKTHYeCKOro
peuieHust o01enpogeccuoHaNbHBIX 3a1a4.

IIpakTHueckue 3agaHus

1. B arome xene3a colep>kuTcs 26 MPOTOHOB U 26 3IEKTPOHOB. YKKUTE YHUCIO HEHTPOHOB,
COJICpPIKAIIMXCS] B aTOME KeJle3a.

2. B mporecce ykazaHHON HUXKE OKHCIUTEILHO-BOCCTAHOBUTEIBHON PEAKIINHU, W3MEHUIIUCH

CTETIEHU OKUCIIEHUS aTOMOB, BXOAIINX B COCTaB PEarupyroIIMX BEeIIECTB. YKAKUTE ITH

BemiecTBa: ZN+H2S04=ZnS0O4+H27T

3. Beraucimure pH pacTBopa, KOHIIEHTpAIs MM IPOKCHI-HOHOB B KOTOpoM paBHa 1078 (Mons/m).

4. VkaxuTe peaKkIuio Cpebl BOJHBIX PACTBOPOB XJIOpUIA HATPHUSI, HUTpATa aMMOHUS, CYIb(puaa

HaTpus (YKaKUTE MOCIIE0BATEIBHO).

5. OmnpenenuTe TUTP IIABEICBOW KHCIOTHI B pacTBope, eciu HaBecka H2C204-2H20 maccoit

0,6825 r pactBopena B MepHo# konbe Ha 100 mit.

Kuaroun:
1. 30
2. LIUHK, BOJOPOJI
3. pH=1014-10%8=10% pH=6
4, HeWTpallbHasi, Kuciasl, MeI0YHas
5. 0,006825 r/mn

O1neHoYHbIE cpeacrea IJid MpoBEACHUSA l'[pOME)KyTO‘lHOﬁ aTTreCcTalnumu

Ecnu cTyneHT He cnpaBUIICS € YaCThO 3a/laHUM TEKYIIETro KOHTPOJIS, eMy MPeI0CTaBIIsIeTCs
BO3MOXHOCTh CJlaThb TE€Mbl Ha UTOTOBOM KOHTPOJBHOM MEPOIpPHUSATHHM B (OpME OTBETOB Ha
BOIIPOCHI UJIM TECTOBBIX 3a/laHUH.
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OueHo4HbIE cpeicTBA /1Jisl IPOBeIeHHs IK3aMeHa
ATTecTanus npoBoaUTCS B (popMe YCTHOTO dK3aMeHa.

Bonpocsl 1141 3xk3ameHa

KBaHTOBEIE YKCIIa KaK XapaKTEPUCTUKH COCTOSHUS DJICKTPOHOB B aTOME.

[Tpunnun [Maynu.

[Topsitok 3amoIHEH S MOTYPOBHEN.

[Topsimok 3anmoJIHeHus OpOUTAIICH HA IO TypOBHE.

[IpaBuno XyHza, ero MWILTIOCTpAIINs Ha KOHKPETHBIX TpUMepax.

OObscHEeHUE MPUYNHBI IEPUOAUYECKOTO U3MEHEHU I CBOMCTB 3JIEMEHTOB HAa OCHOBE CTPOCHHUS

UX aTOMOB.

7. DHeprus MOHM3AIMU, €€ U3MEHEHHUE Y DJIEMEHTOB IMEPUOJNYECKON CHCTEMBI MOTPYIIam

U TIeproJiaM.

8. DIJIeKTpOOTPHUIIATEIIBEHOCT dJIEMEHTa, € 3HAYCHHE JUTS TPeICKa3aHus THITA XUMHIECKON

CBSI3U.

9. BUIbl XUMHUYECKON CBSI3H.

10. KoBaneHnTHas cBsi3b, MeXxaHU3M €€ 00pa30BaHMs, OCHOBHBIC CBOWCTBA, CBS3bKOJIUYECTBA
00pa3yeMbIX KOBaJECHTHBIX CBSI3€il CO CTPOCHHEM JIEKTPOHHOU O0OIOUKH.

11. HenonsipHas u nojsipHasi KOBaJIEHTHasl CBSI3b.

12. KoopauHammoHHasi CBSI3b, €€ OOIIHOCTh U OTJIMYHS OT KOBAJICHTHOU CBSI3H.

13. NonHas cBs3b, IPUYNHBI BOSHUKHOBEHUSI 1 OCHOBHBIEC CBOMCTBA.

14. BonopomHasi cBsi3b, YCJIOBHS €€ BOSHUKHOBEHUS, €€ CUJIa U BIUSHHUE Ha CBOWCTBA
BEILECTB.

15. AmopdHOE 1 KPUCTAITUNYECKOE COCTOSHUS TBEPBIX TEI.

16. OcoOeHHOCTH CTPOSHUS U CBOWCTB aTOMHBIX, HOHHBIX U MOJICKYJIIPHBIXKPHCTAIIIOB.

17. ®axTopsl, BIUSIONIME HA CKOPOCTh XUMUUECKUX PEaKIIHil.

18. 3akon gefictBusg macc. OCOOEHHOCTH €r0 MPUMEHEHHUS K PEaKLIUsIM BreTepOreHHBIX
CUCTEMaX.

19. KoHcraHTa CKOPOCTH XUMUYECKOUN PEaKIUH.

20. VYpaBuenus Appenunycau Baut-I'odpda.

21. DHeprus akTUBAIIUH.

22. CocTosiHuE XUMUYECKOTO PAaBHOBECH L.

23. KoHcraHTa paBHOBECHS.

24. Tlpunnun Jle-1llarense, onpenenenne caBura paBHOBECHS B CHCTEMaX MPUU3MEHEHUH
TEeMIEepaTyphl, NaBICHUS U KOHIIEHTpauuil. [I[ppuMeHeHune K reTeporeHHbIM CHCTEMaM.

25. TennoBoit 3pPeKT XUMUYECKON pEaKIuu.

26. 3axoH ['ecca u ciencTBus U3 HETO.

27. CranmapTHas TenjaoTa oOpa3oBaHUs U €€ MCIOJIb30BAHUE MPU pacueTax TEIIOBBIX
s dexToB.

28. TlonsATHe 00 YHTPOITHH.

29. Crioco0bl BEIpaKeHHS KOHIICHTPAIIUU PaCTBOPOB.

30. KomuratuBHBIE CBOWCTBa pacTBOPOB. 3akoHbI Payist u Bant-I'odda.

31. M3oronnueckuii koahPuIueHT u ero Gu3nIeCcKuii CMBICI.

32. KonnuecTBeHHBIE XapaKTEPUCTUKH MTPOIIeCcCa SICKTPOTHTHIESCKON TUCCOIHAIIH.

33. YcnoBus HEOOPATUMOCTH HOHHBIX PEAKIUH.

34. VMloHHOE MPOU3BEICHUE BOIBI.

35. BomopoaHblii OKa3aTeNb.

36. OCHOBHBIE CITy9an THAPOJIN3a COJICH.

37. CreneHb U KOHCTAHTA THIPOJINA3A.

ecabrwnE
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38. M3BecTKOBBII U U3BECTKOBO-COAOBBII METO/AbI yMATYEHUS.

39. OKuCTUTENhHO-BOCCTAHOBUTEIBHBIE PEAKITUU

40. 3aKOHOMEPHOCTH psiJia HANPSHKEHU N METAILIOB.

41. B3aumopeicTBHE METAJUIOB € BOJIOM M KHCIOTaMU-HEOKHUCIUTEIISAMHU.

42. B yeM cyuiHocTh 00bEMHOT0 aHanu3a?

43. Uro Takoe TOYKa SKBUBAJICHTHOCTH U KaK OHA (UKCHPYETCs?

44, KaxkuM TpeOOBaHUAM JI0JKHBI OTBEUaTh PEAKLIMH, IPUMEHsEMbIE B 00bEMHOM aHau3e?
45. Kakoli pacTBOp Ha3bIBalOT TUTPOBAHHBIM? B KakMX €AMHUIIAX BBIPAKAIOT TUTP?

46. Kakue pacTBOpBI Ha3bIBAIOTCS "MPUTOTOBICHHBIMH" 1 "'yCTaHOBIIEHHBIMH''?

47. Kakas peakuus JeKUT B OCHOBE METO/Ia HelTpanu3anuu?

48. Kakwue BemecTBa OnpeaenstoT MeTOJJ0M HEeHTpaau3anu?

49. Yto takoe nHAMKATOPHI? Kakne nHIuKaTOPhl IPUMEHSIOT B METO/IE HEUTpaIu3aiu?

4. METOAUYECKHUE MATEPHAJIBI, OIPEJAEJIAIOIIUE ITPOLE/Y PbI
OLIEHVBAHWA 3HAHUI, YMEHHI, HABBIKOB ¥ (1JIN) OIBITA
JAEATEJIBHOCTH

Texkymmnii KOHTPOJIb

TectupoBanue st IPOBEICHUS TEKYIIETO0 KOHTPOJISI HIPOBOJUTCS € TOMOIIBI0 CUCTEMBI
JMCTAaHIIMOHHOTO OO0Yy4YeHUs WM KOMIbIOTepHON mporpammbel Moodle. Ha tectupoBanmue
orBogutTcss 20 wmuHyT. Kaxnplii BapuaHT TeCTOBBIX 3aJaHui BkiatoyaeT 20 BOIPOCOB.
KonuuecTBo BO3MOXKHBIX BapuaHTOB OTBETOB — 4 unu 5. CTyIeHTY He00X0IMMO BbIOpaTh OJIMH
IPaBUIIbHBIN OTBET. 3a KaX /bl MPaBUJIBHBINA OTBET Ha BONPOC MpHcBanBaeTcs S 6amnos. Llkana
nepeBoja: 19-20 nmpaBUIBHBIX OTBETOB — OLIEHKA «OTAUYHO» (5), 15-18 mpaBUIIBHBIX OTBETOB —
OlleHKa «xopowo» (4), 12 mpaBUJIBHBIX OTBETOB — OIIEHKA «yaoBieTBoputenbHo» (3), 1-11
MPaBUJIBHBIX OTBETOB — OIIEHKA «HE yIOBJIETBOPUTEITHHO (2).

Onpoc Kak CpeAcTBO TEKYLIEro KOHTPOJS MPOBOAUTCA B (POpME YCTHBIX OTBETOB Ha
BoIpochl. CTYyJEHT OTBEYAET Ha MTOCTABJICHHBIM BOIIPOC Cpa3y, BpeMsl Ha MOATOTOBKY K OTBETY
HE MPEA0CTaBIIACTCS.

HpaKTI/I‘-ICCKI/Ie 3aJaHuA KaK CPCACTBO TCKYILIECTO KOHTPOJIA IIPOBOAATCA B MMACHEMCHHOM
(bopMe. CTy,Z[eHTy BbIAACTCA 3aJaHUC U NIPCAOCTABIISACTCA 20 MUHYT UIA IOATOTOBKU K OTBCTY.

IIpomexyTouHasi arrecTanms

DK3aMeH MPOBOIUTCSA B yCTHOU (popme. M3 sKk3aMeHAITMOHHBIX BOIPOCOB COCTABIISIETCS
20 osK3aMeHalMOHHBIX OuieroB. Kaxiplii OWIET COCTOMT W3 TpeX BOMPocoB. KommiekT
9K3aMEHAIIMOHHBIX OMJIETOB MPEJCTABIIECH B yUeOHO-METOANYECKOM KOMILJIEKCE TUCIUTIIINHBI.

Ha noarotoBky K OTBETy CTyACHTY npeaoctanisgercs 20 MUHYT.
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