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Pabouast mporpamMma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

e (eneparbHOTO TOCYJAPCTBEHHOTO 00pa30BaTELHOTO CTAHIAPTa BBICIIETO 00pa30BaHUS
no crneuuanbHoctyu 36.05.01 Berepunapusi, yTBepKIE€HHOTO IpHUKa3oM MMHHCTEpCTBA
obpazoBanus u Hayku P® ot 22 centsops 2017 r. Ne974;

e [OpsAAKAa OpraHu3allMl M OCYIIECTBICHHS 0Opa30BaTENbHOW JEATEIBHOCTH IO
o0pa3oBaTeNbHBIM IPOTrpaMMaM BBICHIET0 00pa30BaHUS — MporpaMMaMm OakajaBpuaTta,
nporpaMMaM CleqUaluTeTa U IporpaMMaM MarucTpaTypbl, YTBEP)KIEHHOTO MPHUKa30M
MunucrepcrBa oopazoBanus U Hayku P® ot 06.04.2021 r., Ne 245;

e npodeccuoHanbHOro craHaapra «PaboTHUK B 00JacTH BETEPUHAPUM», YTBEPHKAECHHOTO
MuHHCTEpCTBOM TPYAa U colranbHOM 3amuThl PO ot 12 okta6ps 2021 r. Ne712n

[IpenogaBareny, MOArOTOBUBIIKE PAOOUYIO MPOTPAMMY:

KaH[. OHOJI. HAYK, JOLEHT A.K. IluBoBap

Pabouyas mporpamma paccMoTpeHa Ha 3aceqanuu Kadeapbl xumun (nmporokoa Ne 10 ot «20» mas
2024 1.).

3aBenyrommii kadgeapou A.K. IluBoBap

Pabouas nporpamMmma peKOMeHJ0BaHa K UCIIOJIb30BAHUIO B YUEOHOM IPOLIECCE METOIUYECKON
KoMHuccHel (akyapTeTa BETepUHAPHOH MeaUIMHBI (poTokon Ne 12 ot «19» urons 2024 1.).

IIpencenaresib MeTOAUYECKON KOMHCCHHU M.H.I'epmaHeHKO

PykoBoauTenb 0CHOBHOM NpodecCHOHAIBbHOMI
o0pa3oBaTe/ibHOI MPOrpamMMbl JL.IO. HectepoBa




Hpeamer. Lleaun u 3agauM AUCUUILIMHBI, €€ MeCTO B CTPYKType

00pa3oBaTeIbHOI MPOTrPAMMBI

IIpeamerom mucuumumHbl «Heopranuyeckas aHaguTHYeCcKas XHMHUA» SBISIETCA
TEOPETUYECKUE OCHOBBI HEOPraHWYECKOW W AHAJIUTUYECKOM XMMHU U CBOWCTBA BAKHEHIIMX
OMOTreHHBIX U TOKCHYHBIX XMMHYECKHUX 3JEMEHTOB M 00pazyeMbIX UMM IPOCTBIX U CIIOKHBIX
HEOpPraHUYECKUX BEIIECTB

Heablo AMCHUIUIMHBI SBIsETCS (OPMUPOBAHHE y CTYIEHTOB CHUCTEMbl 3HaHUH 00
CBOICTBaxX 3JIEMEHTOB U UX COCIUHEHUM, HAYyYUTh NIPEACKA3aHUIO0 BO3MOXKHOCTU U HAIIPABJICHUS
IPOTEKaHUs XMMUYECKUX PEaKLUi, yCTaHaBIMBATh B3aUMOCBSI3M MEX/1y CTPOEHUEM BElLIeCTBA U
€ro XUMHUYECKMMH CBOMICTBaMM, CIIOCOOCTBOBAaTb OCBOEHMIO CIELUAIbHBIX JUCLUIUIMH U
BBIIIOJIHEHUIO 3aJaHUI 10 KAueCTBEHHOMY M KOJIMYECTBEHHOMY XMMHYECKOMY aHalInU3y KOPMOB,
MOJIOKA, KPOBH >KMBOTHBIX C II€TbI0 OOHApY)KEHHS Pa3IMYHbIX MHKPOXJIEMEHTOB, SIOXUMUKATOB,
HECTULIU/IOB U T.J.

OCHOBHBIMH 32]a4aMU U3Y4YECHUS TUCLUILINHBI SIBIISIOTCS:

® O03HAaKOMHUTh OOYYalOUUXCA C OCOOCHHOCTSIMM XMMHUYECKMX CBOWCTB Ba)KHEHIIHMX

OMOTreHHBIX MaKpO- U MHUKPO3JIEMEHTOB, a TAaK)Xe 3JIEMEHTOB, COEIMHEHUS KOTOPbIX

IPEJICTABIISIIOT COOON OMACHOCTB JIJISl OKPY’KAIOILEN Cpe/Ibl;

e BbIpabOTaTh OTBETCTBEHHOE OTHOIIEHHWE K IMPUMEHEHHUIO CPEICTB XHMMHU3ALMM B HUX

Oyaylel NpakTUYeCKOM NesTeIbHOCTH;

® HAayuuThb II0JIb30BATHbCA MPOCTEHIIMM Ja0OpaTOPHBIM OOOPYJOBAaHMEM, XMMHUYECKOMN
MOCYJIOW U M3MEPUTEIILHBIMU MPUOOPaAMU;
® VYCBOMTb HAaBBIKM pAacueTOB C MHCIOJb30BAaHHMEM OCHOBHBIX IIOHATUH M 3aKOHOB

CTEeXHUOMETPUH, 3aKOHA JEHCTBYIOIUX Macc, MOHATHH BOJOPOJIHBIA M T'MIPOKCHIIBHBIN

MOKa3aTeI M pacueToB, HEOOXOAWMBIX JJISi TPUTOTOBJICHUS PACTBOPOB 33JaHHOTO

COCTaBa.

MecTo AMCHUILIMHBI B CTPYKType o00pa3oBaTe/ibHOH mNporpamMmbl. JlucuuruivHa
«Heopranudeckasi aHaluTHYECKass XUMHs» OTHOCHTCS K 6Oazoeou yactu (51.0.17) ocHoBoi
npodeCCHOHAIBHON 00pa30BaTeNIbHON MPOrpaMMbl BhIcIiero oopazosanus (nanee — OITOIT BO)
10 HaIlpaBJICHUIO OAroToBKH 36.05.01 «Berepunapus».

OcHOBbIBaeTCS Ha pacHIMpEeHUU U YriayOJeHUM 3HaHWW, YMEHHI, HaBBIKOB U
KOMIIETEHIIMH, Cc()OpPMUPOBAHHBIX B CpeaHed Ikosne Ha 0a3e JUCHUIUIMHBI  «XHUMHUS».
JucuuminHa 4uTaercs B MEPBOM CEMECTPE M MPEIIECTBYET U3yUYEHUIO MaTEpPUATIOB MO KypCy
«Opranuyueckass XuMust U (pu3KosutoniHas XUMUs», «buonorndyeckas XUMHUs» U CHEIHUATIBHBIX
JTUCIUIUINH; SBJISIETCS TEOPUTUUYECKOM 0a30i 171 MPOXO0XKIEHUS IPAKTUKH B JJAOOPaTOPHH.



2. llepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO JUCHHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTeIbHOM

NMPOrpaMMbl
Koawbt DopMyIHPOBKA NuaukaTopbl ILinanupyembie pe3yJibTaThl
KOMHeTeHIII/lﬁ KOMIICTCHIINH JOCTHKCHUSA oﬁyqe}mﬂ
KOMIICTCHIIUH
YK-1 Cniocoben ocymectBiATh YK 1.2. OcymiectBisieT| 3HATh. OPHHIMIOBI U METOMIBI
KPUTUYECKUI AQHAJM3TIONCK M KPUTHYECKH| CHCTEMHOIO MOAXO0/a aHAIM3a U
NpOOJNEMHBIX  CUTYallHilaHATH3UPYET CHHTe3a HH(pOpMALHH.
HAa OCHOBE CHCTEMHOTOUH(OPMAIIHUIO, YMeTb: 0CYyWeCTBIAT TOUCK
MOAX0/Ja, BBIPAOATHIBATHHEOOXOIUMYIO 1 KPUTHYECKN  aHAJIM3UPOBATH
CTpATETHUIO JACHCTBUI pelIeHnst 1ocTaBIeHHOH| THPOPMALIO; TPUMCHATD
3a1aun MIPUHIUAIIBI n METOABI
CHUCTEMHOI'O nojaxoaa JIS
peII€HK NOCTABJICHHBIX 3a1a4.
Nmers HABBIKH:
MPAKTHIECKOTO BEIOOpa
ONTAMATBHBIX croco0oB
pCeIICHUA 3aaa4.

OIIK-4 Cnocoben ucnonb3oBats (OIIK-4.1 Vicionb3yeT B |3HATD! TEOPETUUECKUE
B 1podeCCHOHATBHOM mpodecCHOHAIBHOM OCHOBBI HEOPraHMYECKOH U
NEATENbHOCTH  METOJBI [feqTebHOCTH METONLI | AHAIUTHYECKOH  XUMUH |
peuieHus 3a/1a4 C |perenns 3a1a4 ¢ BO3MO>KHOCTh ux
MIPUMEHEHUEM pUMeHEHHEM NpUMEHEHUA B npocgeccuo-
COBPEMEHHOTO COBDPEMEHHOTO HaJIbHOM JESTEIbHOCTH;
o0opynoBaHus npu, YMeTh: MIPUMEHSATH
pazpaboTke HOBBIX | CPYHOBAHIA TPH OCHOBHBIE 3aKOHBI U METOJIBI,
TEXHOJIOTHI1 u pa3pa60TKevH0BHX MPUCYILIME HEOPraHUYECKOU
HCIIO0JIb30BAaTh [TEXHOIOTH Y AaHAJIMTUYECKOU XUMHH JJIS
COBpPEMEHHYI0  Tpode- pemeHus 3axad Mnpogeccruo-
CCHOHAJIBHYIO METO- HaJIbHOM JESTEIbHOCTH;
JOJIOTHIO Il IIpOBEZE- Nmernb HABBIKH:
HUS ~ DKCIEPUMEHTAIb- TEOPETHUECKUX u
HBIX HCCIEAOBaHUN H MPaKTUYECKHUX OCHOB
HUHTEpIpeTaIuu 170'¢ HEOpPraHUYEeCKON M aHaJIUTHU-
pe3yIabTaTOB 4yeckoil XUMuu B Tpodeccu-

OHAJILHOH NESITEILHOCTH.




O0béM TUCHUIUINHBI M BUIBI Y4e0HOH padoThI

Ouno-
3aouHas
Ounas dhopma oOyueHus dbopma 3a0tHad
o0y4YeHHS opma
00y4YeHHS
B T. 4. 1O
Buasr pabot — BCETO BCETO
BCETO o
)
S
3
—
OO6mast TpyA0EMKOCTD AUCIUILIAHBI, 3/108 3/108 -
3ad.el./4acoB, B TOM YHCIIE
KoHTakTHas paboTa, 4acoB: 36 36 -
- JIEKIIAHU 16 16 -
- IPAKTUICCKUE 3aHATHS - - -
- 1abopaTopHbBIE PaOOTHI 20 20 -
CamocTtosTenpHas paboTa, yac 37 37 -
KoHTpoJIb, YacoB 35 35
Bun npoMexyTouHOM arrecTanuu (3a4€rT, JK3aM€H JK3aMEH -
PK3aMEH)
4, Conep:kanue IMCUUNIINHBI
4.1. Paznenbl AUCHMIIMHBI M BUIBI 3aHATHH (TeMaTH4YeCKM MJIaH).
rjl\ji Paznen aucrunianHbl JI 113 JIP CPC
Ounas popma 00yueHus
Pa3nen 1. OcHoBBI 0011I€H XHUMHH 8 14
1 Tema 1. Knaccuduxarus HeopraHudeckux 9 4
" |coenuHeHuii. OCHOBHBIC OHATHS M 3aKOHBI XUMHH
9 Tewma 2. Ctpoenue aroma. [leproguueckuii 3aKoH. 9 5 4
" [ Xumuueckas CBSI3b
3. [Tema 3. Xumunueckast KHHETHKA 2 2 2
4. [Tema 4. PactBOpbl. PacTBOpBI HEANEKTPOIUTOB. 2 2 4
Pa3nes 2. PacTBopsbl 2J1eKTPOJHTOB. OCHOBBI 5 8 12
HEeOPraHW4YeCKoil XUMHUH
5 Tema 5. Teopust SJIEKTPOIUTUYECKON TUCCOLUALIUN. 5 5 4
" Bomopoanslii moka3zatenb. [ uapoans3 cosei
6. Tema 6. OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIE 9 5 9
[peaKImm
7. [Tema 7. KoMIIEKCHBIE COEIMHEHUS 1 2 2
8. [Tema 8. Xumus S-, p-, d-a1eMeHTOB 1 2 4
Pa3nen 3 AnanurTudyeckasi XuMus 2 4 11
9 Tema 9. [Ipeamer u 3a7aun aHATUTUYECKOW XUMUMU. 1 5 5
" |KadyecTBEHHBIM U KOJIMYECTBECHHBIN aHAIN3
10, TemalO OOBbEeMHBIN U BECOBOM aHAIH3. 1 5 6
BrrancieHns B aHAJTUTHYECKOM XUMUH
Bcero 16 20 37




4.2. ConepxxaHue pa3/iesioB y4eOHOM AUCHUNIHHBI

Pazgen 1. O0mas xummusi.

CrexuoMerpusi: MOJb, IOCTOSIHHAs ABOrajapo, MOJISIPHAsT Macca, 3aKOH COXpaHEHHs
MOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo, XMMHYECKUH OSKBHUBAJICHT, (DaKTOp HSKBHUBAICHTHOCTH,
MOJISIpHAsi Macca SKBUBAJICHTA, 3aKOH SKBUBAJICHTOB.

Crpoenue atoMa, nepuoanueckuii 3akoH .M. MeHneneeBa U XuMu4eckast CBsI3b: OCHOBHBIE
NPUHIIMITBI KBAHTOBOW TEOPUHM CTPOCHUS BEIIECTBA; KBAHTOBBIC YHMCIIA: TJIABHOE, OpOUTAIBLHOE,
MarHUTHOE W CIIMHOBOE;, SHEPreTMUYECKHE YPOBHM M TMOAYPOBHM aTOMa; MPHHLMIIBI 3aIlOJHEHUS
AJIEKTPOHHBIX OpOWTAIC aToMa B OCHOBHOM cocTosHuM: mnpuHimn Ilaymm, mpasuno XyHna;
AIIEKTPOHHBIE EMKOCTH OpOWTasel, MOTypoBHEH M YpPOBHEH aromMa; CriocoObl 3alHCH 3JIEKTPOHHBIX
dopMyn aroma; coBpeMeHHasi ()OPMYIHPOBKA TIEPHOIMUECKOTO 3aKOHA; CTPYKTYpa MEePUOMISCKON
cucTembl; IpaBuiia KiieukoBCKOro; MepuoJMuHOCTh U3MEHEHUSI CBOMCTB ATOMOB 3JIEMEHTOB: SHEPTUU
WOHU3AIMK, CPOJCTBA K OJIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTH, paanycoB Ban-nep-Baaibca;
NEPUOANYECKUN XapaKTep U3MEHEHUSI XUMUYECKUX CBOMCTB 3JIEMEHTOB; CBSA3b PacpOCTPAaHEHHOCTH
XUMHUYECKUX JJIEMEHTOB C UX IOJIOKECHUEM B TMEPHOANYECKON CUCTEME, MAaKPO- U MHUKPOIJIEMEHTHI;
TUNBl XMMHWYECKOM CBSI3M; XapaKTEPUCTHKH CBSA3EH: SJEKTPUUYECKUE JUIIOJIbHBIE MOMEHTBI,
3 peKTUBHBIC 3apsAbl aTOMOB, CTENEHb MOHHOCTH, HAIPABJICHHOCTh M HACBIIIEHHOCTh, SHEPTHUS U
JUIMHA CBSI3M; METOJl BAJICHTHBIX CBS3€H; CUTMa- W MH-CBS3U, TUMbl THOPUAM3AIMM ATOMHBIX
opOuTaliel W TEeOMETpUs MOJIEKYJ; METOJ MOJICKYISIPHBIX OpOWTasiel; MPUMEHEHUE TEOPHU
XMUMHUYECKOU CBSI3U B XUMHHU U OUOJIOTHH.

CKOpOCTh M SHEPreTrKa XUMUYECKOW PEaKIMU: CPEIHsS U UCTUHHAST CKOPOCTh XUMHUYECKOM
peakimy;  (GaKkTopbl, BIMSAIOINIME HAa CKOPOCTh  PEaKIMM; XHMHYECKas peaklus Kak
MOCJIEAOBATEIBHOCTD JIEMEHTAPHBIX CTa/IMi; 3aKOH JEUCTBYIONIMX MACC YIS 3JIEMEHTAPHOU CTauu
XUMHUYECKOM peaKM, KOHCTaHTa CKOPOCTU PEAKLIMU; 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKLu
OT Temreparypbl, mpaBwio Baut-lT'odda, osHeprus axTUBaLMM, OSHEPreTHYECKHH Oapbep,
AKTHBUPOBAHHBIA KOMIUIEKC, KaTajiu3, Karauu3artop, (epMeHT; 3HaueHHe YUYeHHUS O CKOpPOCTU
XUMHUYECKOM pEaKiMi B XUMHHU, OMOJIOTMHA U CEJIbCKOM XO3SIMCTBE, XMMHUYECKOE PAaBHOBECHE Kak
KOHEUHBII pe3ylbTaT CaMOMPOU3BOJIBLHOTO TPOTEKAHUS OOpaTUMOM peakIMy, JUHAMUYECKHN
XapaKTep XUMHUECKOTO PaBHOBECHSI, MIPU3HAKU UCTUHHOTO PAaBHOBECHS, 3aKOH JICHCTBYIOIIMX MaccC
JUIs XMMHYECKOT0 paBHOBecus, mpuHLui Jle [llatense, poab XMMUYECKUX paBHOBECHIA B IPUPOJIE.

PactBopel. PactBopbl HeanekTonmuToB. CriocoObl BhIpRKEHHST KOHIIGHTPAIIMH PACTBOPOB.
MonsipHasi KOHLIEHTpalusi, MOJISIpHAs KOHIIEHTpalMs SKBUBAJIEHTa, MaccoBas MO, TUTP,
TEPMOJJMHAMUYECKUE TPHYMHBI O0Opa30BaHUsl PACTBOPOB, (DM3UYECKUE U XUMUYECKUE CHJIBI,
00YCIOBIMBAIOIIIE 00Pa30BaHUE PACTBOPOB.

Paznen 2. PacTBopbI Hed1eKTOPOIUTOB. OCHOBBI HEOPTAHMYECKO XUMHU

Teopust >MEKTPOTUTHUECKOM AMCCOLMALINK, OTIMYME CHIBHBIX JIIEKTPOIMTOB OT CHA0BIX;
TUMBI CUJIBHBIX DJIEKTPOJIMTOB; TUIApPATAIIUS MOHOB, aKTUBHOCTh, KOA((OUIIMEHT aKTUBHOCTH; THITHI
cnalbIX AIIEKTPOIUTOB, KOHCTAHTBI M CTENIEHH JIUCCOIMAINN CTa0bIX 2JIEKTPOIUTOB; BOAA KaK ClalObIi
AIIEKTPOJIUT, UOHHOE TIPOM3BEICHUE BOJIbI, BOJIOPOIHBIN M THAPOKCHIIBHBINA TOKA3aTENI PACTBOPOB,
CrocoObl M3MEPEHUs] BOAOPOAHOrO TOKazarelns; OydepHble pacTBOPBI; THUAPOIU3 COJICH, THIIBI
THIPOJSTN3a, KOHCTAHTHI M CTENEHW THIPOJIM3a COJICH; 3HAU€HHWE PACTBOPOB CHIILHBIX M CIIA0BIX
AIIEKTPOIIUTOB B XMMHUH, OHOJIOTHY U TEOXHUMUH.,

OKUCITUTETPHO-BOCCTAHOBHUTENILHBIE ~ PEAKIMU:  CTETIEHh  OKWUCIICHWS, OKHCIUTEN |
BOCCTAHOBHUTENIM;  COCTABJICEHHUE  YPaBHEHHUS  OKUCIMTEIbHO-BOCCTAHOBHUTEILHBIX  PEAKIIMiL;
OKHCJIMTEIILHO-BOCCTAHOBUTEIIHHBIE TIOTEHIMANIBI, ypaBHeHHue HepHcTa; omnpeeneHne HampaBIeHUs
NPOTEKAaHUSI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU ¢ TMOMOIIBIO  OKUCIUTEIbHO-
BOCCTaHOBHTEJILHBIX TIOTEHITMAIIOB, POJIh OKHCIUTEIEHO-BOCCTAHOBUTENTLHBIX PEAKITMIA B PUPOIE.

KoMrutekcHbIe CoeTMHEHHS: CTPOEHIE KOOPANHAIMOHHON Cepbl KOMITIEKCHBIX COSIMHEHHUI:
KOMITJIEKCOOOpA30BaTellb, JIMTAH/IbI, JTJOHOPHBIC aTOMBI JIMTAHOB, JIEHTAaTHOCTh, KOOPAWHAIIMOHHOE
YUCIIO, TEOMETpUsl KOOPAWMHAIMOHHOW  cdephl; BHEIIHEC(epHbIE HMOHBI, KOMIUIEKCHI C
XeJ1aTo00pasyoMIMMH U MAKPOLMKINYECKUMH JIMTaHAaMU; YCTOMYUBOCTh KOMIUIEKCHBIX COSAMHEHUIM
B pacTBOpaxX, KOHCTAHThI YCTOMYMBOCTH W KOHCTAHThI HECTOMKOCTH; (DaKTOphI, BIHSIOLIME Ha
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YCTOMYMBOCTb ~ KOMIUIEKCHBIX ~ COEIMHEHHMH B pacTBOpax: TeMIeparypa, XeJIaTHbII U
MaKpOIMKIMUECKHA  3(D(EKTh, 3apsii IEHTPATHHOTO HOHA-KOMITJIEKCOOOpa30BaTess, TEOPHs
KOOPAMHALMOHHOM XUMUYECKOW CBSI3U, 3HAYEHUE KOMILUIEKCHBIX COCIMHEHU.

Xumus S-, p-, d-31eMeHTOB.

Bomopon, Boma. OcoOeHHOCTH CTpPOEHHsI aToMa BOJOPOJA, XUMHYECKHE CBONCTBA
MOJIEKYJIIPHOTO BOAOPO/A.

Onementsl [A - noxarpynmsl. Onementsl IIA - moarpynmel. Onementsl IIIA -
noarpynmsl. DinemeHTsl [VA - nmoarpynmsl. Onementsl VA - moarpynmbl. OneMmeHThl VIA-
noarpynnsl. Dnementsl VIA-noarpynmsl. DnemenTsl VIIIA - moarpynmel. O0mue XuMudeckue
CBOMCTBA 3JIEMEHTOB.

Pa3nea 3. AnannTuyeckast Xumust

[IpeameTsl M 3aauu aHAIUTHYECKOW XUMUU. OCHOBHBIE MOHATHSA KOJUYECTBEHHOTO U
KaueCTBEHHOT0 aHanmm3a. KauecTBeHHBIM XuMHUYecKMd aHanm3. Kiaccudukanus MeEToI0B
KOJIMYECTBEHHOTO XMMUYECKOT0 aHajin3a. OCHOBHbBIE XUMUYECKHUE CBOMCTBA BEILIECTB, JIEKALIUE
B OCHOBE KOJIMYECTBEHHBIX U KAUECTBEHHBIX OIpeAeNeHuH. 3aKOHOMEPHOCTH HPOTEKAHUS
XUMUYECKHX PEaKLIUM.

OObéMHBIN U BecoBoM aHain3. OCHOBbI TUTPUMETPUYECKOIO aHAIM3a: HNPUHLMUIBI U
OCHOBHBIE TOHSTUSI TUTPUMETPUUYECKOIO OIPEACICHHS, TEOPETHUECKHE 3aKOHOMEPHOCTH,
CIocoObl NPOBEJNECHUS aHalu3a, O0OpYAOBaHHWE U TOYHOCTh IIPOBEIEHUS AKCIEPUMEHTOB,
cTaThcTUYecKass o0paboTka pe3ynbTaToB u3MepeHuidl. OCHOBBI BECOBOTO aHaM3a, CYIIHOCTb
METO/Ibl U PACUETHI B BECOBOM aHAJIM3E.

4.3. [lepeueHb TeM JieKUMi

Ne T O0beMm, u
n/n CMa JleKIHH dopma 00yueHust
Ounas | 3aouHas

Pasznea 1. OcHOBEI 0011I€T XUMUHA

Knaccudukanus Heopranuyeckux coeauHeHuid. OCHOBHBIE
MOHATUS U 3aKOHbI  XUMHHM. OCHOBHBIE  KJIACChl
HEOpraHWYEeCKUX coeauHeHuil. IIpocTele u  cioXHBIE
BELIECTBA, OKCU/IbI, THIPOKCHU/IbI, KUCIOTBI, COJTU. ATOMHO-
1 MOJIEKYJISIpHOE yueHue. MosekyispHas ¥ aTOMHas Macca. 2
Mosnb. OCHOBHBIE 3aKOHBI XHMHUHU: 3aKOH COXpaHEHUs
Macchl; 3aKOH IIOCTOSHCTBA COCTaBa BELIECTBA; 3aKOH
KpaTHBIX  OTHOILICHHN; 3akoH ABoragpo; 3akoH
9KBHMBAJICHTOB.

Crpoenne atoma. KBaHTOoBble umncna, (Gopmbl opOuTanei.
[Ipuamun  [laynu.  [locimenoBarenbHOCTh — 3alOJIHEHUS
AJIEKTPOHAMU SHEPreTUYECKUX YpOBHEM B
MHOT'O3JIEKTPOHHBIX artoMax llepuoguyeckuid 3akoH U
nepuoanueckas cucrema JI.M. MenneneeBa. 3HaueHUs
MEPUOJNYECKOTO 3aKoHa. XHMHUYECKass CBA3b. leopus
XUMHUYECKON CBS3HM, CBOMCTA KOBAJICHTHON M MOHHOW CBSI3H.
Meramnueckas M Ipyryue TUTIBI CBS3EH.

Xumnueckasi KUHETHKa. PacTBopbl. CKOPOCTh XMMUYECKOM
peakuuu. 3akoH JIEACTBYIOIIAX Macc. Bnusnne
TeMIIepaTypbl Ha CKOPOCTh XUMUUYECKOU peakiuu. [IpaBuno
Bant-T'odda. Xumudeckoe paBHOBecue. BiausiHue BHENIHHX
(akTOpoB Ha COCTOSHUE XHMHYECKOTO pPaBHOBECHS.
[Tpunimn Jle-llarenbe.




Tema Jexknunu

O0OBeM, U

®opma o0yueHus

QOunas 3aouHas

PacTtBoOpBI. PactBopbI HE3JIEKTPOJIUTOB. IIponecc
pactBopeHusi.  CnocoObl  BBIp@KEHMsSI  KOHLIEHTPALUU
pactBopoB. KomnuratuBHbele cBOWCTBa pacTBOPOB (SIBICHUE
ocMoca, 3aMEp3aHUsl U KUIIEHUs pacTBOpOB). 3akoH BaHT-
I'odda u 3akon Payms.

Hroro

8

Pa3nen 2. PaCTBOPLI IJEKTPOJIUTOB. OcHOBBI Heopra}mqeacoﬁ XUMHHU

Teopus AIEKTPOJIUTUYECKOMN JTMCCOITAAIHH.
KosmuecTBeHHBIE XapaKTEPUCTUKU MPOLIECCa TUCCOLUAIUU:
CTENEHb W KOHCTaHTa JUCCOLMAIMH CJIA0BIX AJICKTPOJIUTOB.
HNonHoe mnpowusBeneHne BOABI. BoIOpoaHBIM IOKa3aTelb.
IM'uaponus coneit. Tunel rugponnza

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. (CreneHb
okucienus. [lpaBuio omnpeneneHuss CTENEHU OKHUCIEHUS.
OcHOBHbIE OKHCIHMTEIM U BOCCTaHOBUTENH. l3MeHeHue
CTENIEHU OKHUCJICHUS B 3aBUCUMOCTH 0T pH cpenbl

Kommnekcupie coequnenusi. CTpoeHMe U CBOMCTBa
KOMIIJIICKCHBIX COCIII/IHGHPIfl. HOMGHKJIaTypa KOMIIJICKCHBIX
COE€IUHEHUN.

Xwumus s-, p-, d-3J€MEHTOB.

OO6mue cBoiictBa 3neMeHToB [-II rpynn nepuoanueckoin
CHCTEMBI U UX COEIMHEHHH.

O6mue cpoiictBa anementoB [V-VII rpynn nepuoanueckoi
CHCTEMBI U UX COEIMHEHHH.

O6mue  cpoiictBa  OuosnementoB  [-VIII  rpynn
IIEPUOTUYECKON CHUCTEMBI U X COCAMHEHUM.

Hroro

Pa3nen 3. AHamTHYECKAst XUMHUS

[Ipenmer u 3a7aun aHATUTUYECKOW XUMHUU. KadueCcTBEHHBINM
W KOJIMYECTBEHHBIM aHanu3. MeTonbl KOJWYECTBEHHOIO
aHaiIM3a

OObeMHBII HM  BECOBOW  aHaiau3. BbIuMcieHHs B
aHanuTH4YecKor xumuu. CyIIHOCTh OOBEMHOTO aHalu3a.
Brruncienus B o0beMHOM aHainn3e. KHCIOTHO-OCHOBHOE
TUTpoBaHuEe. KOMIUIEKCOHOMETpHUYECKHE METOAbl aHaIu3a.
KecTtkocTs Boanl. BecoBoii ananu3. BeluncieHus B BECOBOM
aHajau3e.

Hroro

4. lepeyeHb TeM NPAKTHYECKUX (CEMHUHAPCKHUX) 3aHATHIA

He npenycmorpensr

4.5. [lepeyeHb TeM J1a00pPATOPHBIX PadoOT




No O0OBeM, U
i HazBanue Tembl dbopma oOyueHust
OYHasd \ 3a04Has
Pasnen 1. OcHoBBI 001IEH XUMUU
OCHOBHbIE XMUMUYECKHE 3aKOHBI U TTOHSTHSL.
1 OrnpeneneHne MOJISIPHOM MacChl SKBUBAJICHTAa MeTaJljIa 2
METO/IOM BBITECHEHUS
2 Ctpoenue atoma. [lepuoguueckuii 3aKkoH. XUMUYECKast 2
CBSI3b
Xumnueckasi KUHeTHKa. OnpeneneHne CKOpoCcTH
3 XUMHUUYECKHX peakuuid. CMenieHrne XuMU4ecKoro 2
PaBHOBECHSI.
4 PactBopsl. [IpurorosiieHre pacTBOPOB 3aJaHHOU
KOHIICHTpaIluu 2
Htoro 8
Paznen 2. PacTBopsbI 2/1eKTPOIUTOB. OCHOBBI HEOPraHUYECKOH XHMHU
1 Teopus snexkTpouTUUECKON qucconuanuu. CMemieHue 5
MOHHOT'O PABHOBECUS
2 Bonpopoansiit nokazarens. ['uaponaus cosei 2
3 OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU 2
4 JIBOIHbBIE ¥ KOMILJIEKCHBIE COJIU 2
Nroro 8
Pazaen 3. AHajuTnyeckass XUMHISA
1 KauecTBeHHBIN aHAIN3 KATHOHOB U AHMOHOB 2
Turpumerpuueckuii ananus. TUTpsI pabounx 2
pactBopoB. MeTo/ KHCTIOTHO-OCHOBHOTO TUTPOBAHUS.
2 VYcraHoBKa TUTpa MPUTOTOBIEHHOTO pacTBOpa.
Ornpenenenne 001IeH )keCTKOCTH BOIbl. BecoBoii
aHanu3. Onpezaenenne KpUCTAIUIM3allMOHHOM BO/IBI B
MEIHOM KYIOpPOCE.
Wroro: 4
Uroro: 20

4.6. Buabl camocTosITeIbHON PadOTHI CTYICHTOB H NepedYeHb Y4eOHO-MeTOAUYeCKOro
olecrieyeHus: 1J1 CAMOCTOSITeIbHOI padoThl 00y4AIOIINXCSA

4.6.1. TloaAroToBKa K ayIHTOPHBIM 3aHIATHAM

Marepuansl JIEKIMM  SBISAIOTCA OCHOBOM JUIsl HW3Y4YEHHsS TEOPETHUYECKOHM YacTH
JUCIUIUIMHBI ¥ TOJITOTOBKU CTYJEHTA K MPAKTUYECKUM 3aHATHSIM.

ITpyu MOATOTOBKE K ayAUTOPHBIM 3aHATUSAM CTYIECHT JTOJIKEH:

- U3y4YUTh PEKOMEHAYEMYIO JINTEPATYPY;

- NPOCMOTPETH CAMOCTOSITENILHO JIONIOJHUTENBHYIO JINTEPATYPy IO U3Yy4aeMOM TEME.

OCHOBHOH 1IEJbI0 MPAKTUYECKUX 3aHATUN SIBISETCS H3Y4YeHHE OTAENbHBIX HaumboJee
CJIOXKHBIX M MHTEPECHBIX BOIPOCOB B PaMKaX TEMBbI, a TAKXKE KOHTPOJIb 32 CTEIIEHbIO YCBOCHMS
MPONHAEHHOTO MaTepraia U X0JOM BBITIOJTHEHHS CTYIGHTaMU CaMOCTOSITENIbHON paboTHI.

4.6.2. [lepedyeHb TeM KypPCOBBIX PadoT (IIPOEKTOB)
KypcoBsie paboThI (PpOEKTHI) HE MPETYCMOTPEHBI.




4.6.3.

Ilepedyens Tem pedepaToB, pacueTHO-TpaguIecKux pador

Pedepartsl, pacueTHO-rpaduueckne paboThl HE MPETYCMOTPEHBI.

4.6.4. TlepeueHb TeM " y4eOHO-MeTOAUYECKOT0 obGecrneyeHmust st
CaMOCTOSITEJIbHOI PadoThl 00y4alOIINXCS
Ne . Y4ueOHO-METOINIECKOE O6nEm, 4
Tema camocTosSTEIbHON PabOTHI dhopma oOyueHus
/o o0ecrieyeHne
OuHas |3aqua51
Pazpen 1. OcHOBBI 0011€H XMMUH
IInmasos MII. Kparkuii
KypcC oO0men u
Tema 1. OcHOBHBIC TOHATHS U | OMOHEOPTAHUYECKONH XUMHH.
3akoHbl  xuMuu. Kiaccudukanus | Jlyranck: JIHAY, 2004.c 5-
HEOPTraHUYECKUX coequnenuit. | 12, 29-43
Crexuomerpusi:  Moib, moctosiHHas | [IumaBoB III.I. OOmas wu
ABorazpo, MoJsIpHas Macca, 3aKOH | HEOpraHusiueckas  XHUMHUS.
1. COXpaHEHMsl MOCTOsIHCTBa  cocraBa, | Jlyranck:JIHAY,2006.- c. 4
3aKOH Asorajpo, xumuaeckuit | 10-35
AKBUBAJIEHT, (akTop 3kBHBajIeHTHOCTH, | [lmmaBop III.I'., bensera
MOJIIpHasi Macca SKBUBAJIEHTa, 3akoH | B.A. [Tocobue o
SKBUBAJICHTOB. OMOHEOPraHUYECKONH XUMUU
C OCHOBaMH AHAJIUTUYECKOU
xumud. Jlyranck. — c. 7-23
Tema 2. [lepuoanueckuii 3akon .M. HHHaEOB ULT. Kparxnit Kype
MenpaeneeBa U mHepUOAUYECKAS 00ICH 1 OHOHEOPTaHHECKON
CUCTEMA XMMUYECKUX AJIEMEHTOB. RHMIH. JyrascicJIHAY,
. 2004.c 44-57, 58-85, 36-67,
Brinonnenune YIpaKHEHUH mo | ea 135
COCTaBJICHUIO 3IEKTPOHHO-
2. | rpaduueckux  dopmy aTOI\fI)OB u [Munasos UI.I'., bensera B.A. 4
ITocobue o
HMOHOB 3JIEMEHTOB M OINPEECICHUE UX .
BAJICHTHOCTH M CTETICHU OKUCJICHHS. OHMOHEOPraHMIECKON XHMun ¢
. | ocHOBamH AHAJIUTUYECKOH
Bunsr XUMHUYECKHUX CBA3EH.
. xumun. Jlyranck. — c. 25-28
JIOHOPHO-aKIENTOPHBIH  MEXaHU3M
XUMHUYECKOHN CBA3H.

Tema 3. Xumnueckas kuHetuka U [[Immasos IIL.I'. KpaTkuii kype
xumuueckoe paBHoBecue. CKkopocTh U |0011el 1 OMOHEeOPTaHUYEeCKOM
SHEpreTMKa  XMMHUYeckod  peakuuu: xumuu. Jlyranck:JIHAY, 2004.c
CpemHsis WM WCTHHHas  CKopocTh (13-28
xumuueckoil  peakimu;  axropsl, [[Twnasos IILIT. Ob6mas u
BIMSIONIME HAa CKOPOCTh PEAKIUH; HEOPTaHUSYECKAs XUMHUSL.
XUMHUECKast peakiust kak [Jlyranck:JIHAY,2006.- c. 168-

3 TIOCJIeIOBATEIIFHOCTh  3JIEMEHTapHBIX 221 5
) cTaauii; 3aKoH JeiictByromux macce i ([Iunasos HI.I'., bensieBa B.A.
dJIEMEHTapHOW craguu  xumudeckon [[locobue mo
peakuum, KOHCTaHTa CKOPOCTH [OMOHEOPTaHMYECKON XUMUH C
peaKlu;  3aBHCUMOCTh  CKOPOCTH [OCHOBaMH aHAIMTHYECKOU
XUMHYECKOU peaKkIy OT TeMIeparypbl, xumuu. JIyranck. — c. 32-38
TIPaBUIIO Bant-T'odda, SHEPTHSI
aKTUBAIIMKM, SHEPIreTUYECKUN Oapbep,
AKTHBHPOBAHHBIM KOMIUIEKC, KaTaJus3,
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/a

Tema camocTosTensHON pabOTHI

VY4eOHO-METOINUECKOE
oOecrieuenue

O0BéM, U

dbopma oOyueHus

O4yHasg | 3a04Hasi

bepmenT;
CKOPOCTH

KaTajau3arop,
YVYCHHUS O

3HAYEHHE
XUMUYECKOU
peakiii B XUMHH, OWOJOTHH W
CEJIbCKOM  XO3SCTBE;  XUMHYECKOE
paBHOBECHME KaK KOHEYHBIM pe3yibTaT
CaMOIIPOU3BOJILHOTO MPOTEKAHUS
o0paTUMOM peakiuy, JUHAMHYECKUN
XapakTep XUMHYECKOrO pPaBHOBECHS,
MPU3HAKK ~ MCTUHHOTO  PAaBHOBECHS,
3aKOH  JIGMCTBYIOIIMX  Macc  Juis
XUMHYECKOTO PaBHOBECHSI, ITpUHIwII Jle
[arenbe, poIb XUMHYECKUX
pPaBHOBECUH B IPUPOJIE.

Tema 4. PactBopbl, ciocoObI
BBIPAYKCHUSI KOHIICHTPAL[MH PACTBOPOB.
PacTBOpHI HEINEKTPOIUTOB.
KonnuratuBHable CBOHCTBA pacTBOOB.

[Tunasos LIL.I". KpaTkuii kypc
0011l 1 OMOHEOpraHN4eCKon
xumud. JIyranck:JIHAY, 2004.c
08-107

IMumasos LI.I". O6mas u
HEOpraHUsuecKas XUMHUSL.
Ulyranck:JIHAY,2006.- c. 200-
221

ITumasos III.I"., bensesa B.A.
[Tocobue no
OMOHEOpraHUYECKOH XUMHUH C
OCHOBaMH aHAJIMTHYECKOU
xumuu. Jlyranck. — c.40-43

Pasnen 2. PacTBopsbl 2/1eKTPOIUTOB. OCHOBBI HEOPTaAaHUYECKOH XMMHH

Tema 5. Teopus 5SIEKTPOIUTHYECKOM]
T CCOIIMAIIHH. KonnuecTBeHHBIE
XapaKTePUCTUKH npoueccal
MMCCOIMAIlUM: CTEIeHh M KOHCTaHTa
ITACCOIMAIIN  CJTA0BIX  AJIEKTPOJUTOB.
MouHOE MIPOU3BEJICHUE BOJbI.
Bomopoanslii  mokazarenb. [ 'maponus
cosieit. Tunel ruaponmnsa

[Tunasos II.I'. KpaTkuii kypc
o011eil 1 OMoHeopraHu4ecKon
xumud. JIyranck:JIHAY, 2004.c
108-113, 114-124

IMumasos LII.I". O6mas u
HEOpraHusuecKas XUMHUsL.
Ulyranck:JIHAY,2006.- c.222-
274

[Tunasos IIL.T'., bensena B.A.
[Tocobue no
OHOHEOpraHMYECKONH XUMHUH C
OCHOBaMH aHAJIMTHYECKOU
xumuu. Jlyranck. — c.44-57

Tema 6. OKHCIIMTETHEHO-
BOCCTAaHOBUTEIbHBIE peakiu. CTeneHpb
okucnenus. [IpaBumno onpeneneHus
CTCIICHU OKHCHGHHH.OCHOBHLIC
OKHCJINTEN U BOCCTAHOBUTEIIN
I/I3MGHCHI/I6 CTCIICHU OKHCJICHUS B

ITunasos LI.I'. KpaTkuii kypc
oO11eil 1 GmoHeopraHu4ecKon
xumui. JIyranck:JIHAY, 2004.c
139-151

IMumasos L1.I'. O6mas u
HEOPraHUs4ecKask XUMHUSL.
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/a

Tema camocTosTensHON pabOTHI

VY4eOHO-METOINUECKOE
oOecrieuenue

O0BéM, U

dbopma oOyueHus

O4yHasg | 3a04Hasi

BaBucHMOCTH OT pH cpenbl

Ulyranck:JIHAY,2006.- ¢.300-
317

ITunasos II1.I"., bensesa B.A.
[Tocobue o
OMOHEOPTaHMYECKON XUMUH C
OCHOBaMH aHAJTUTHYECKOU
xumuu. Jlyranck. — c.64-68

7. KomnnekcHeiel
Crpoenne u CBOWCTBQ
KOMIIEKCHBIX COCTMHEHHIA.
Homenkmarypa KOMILJIEKCHBIX]
coenuHeHui. KoMIiekcHbIE COeAMHEHUS:
CTPOCHHE  KOOPAMHALMOHHOMN
KOMILIEKCHBIX COETMHEHHIA:
KOMILTEKCOOOPa30BaTElTh, JIUTaH/Ip,
ITOHOPHBIE aTOMBI JIMTAHJIOB, ICHTATHOCTD,
KOOPIMHAIIMOHHOE  YHCJIO, TeOMEeTpus]
KOOPAWHALMOHHOM cdepsr;
BHEIIHEC(DEPHBIE HOHBI, KOMIUIEKCHI (|
XeIaTo00pa3yoIuMH u
MaKpPOIMKITMTYECKIMU JIUTaHIAMU;
[YCTOMYMBOCTh KOMILJIEKCHBIX COEIMHEHUI
B pacTBOpax, KOHCTAHThI YCTOWYHMBOCTH ]
KOHCTaHTBl ~ HECTOMKOCTH;  (haKTOpBI,
BITUSIOLIIC Ha YCTOWYMBOCTH
KOMILJIEKCHBIX COEIMHEHUII B pacTBOpax:
TeMIieparypa, XEJIaTHBIN 5]
MaKpOLMKIMUECKUH  3QQEeKThI,  3apss
[EHTPATBHOTO MOHa-
KOMILIEKCOOOpa3oBarers, Teopus
KOOPJAMHAIMOHHOM ~XMMUYECKOM  CBSI3H,
BHAYEHNE KOMIUJIEKCHBIX COECMHEHH.

Tema
COEIMHEHN.

[Trnasos LLL.I". Kpatkuii kypc
o011eli 1 OMOHEOPTaHUIECKOM
xumud. Jlyranck:JIHAY, 2004.c
125-138

IMumasos LII.I". O6mas u

cdepblHeOpraHusIIecKast XUMUSL.

UIyranck:JIHAY,2006.- ¢.275-
299

ITumasos III.I"., bensesa B.A.
[Tocobue o
OMOHEOPTaHMYECKOW XUMHUH C
OCHOBaMH aHAJIMTHYECKOU
xumud. Jlyranck. — ¢.59-63

Tema 8. Xumus S-, p-, d-, 3JIeMEHTOB. S -
, ICITOJIb30BaHUE IIETOYHBIX U
[IeJI0YHO3EMEIBHBIX METAJLIIOB. -
biaeMeHTsl: dieMenTsl Al, Pb, Sn. Ux
HCITOJIB30BAHNE U XUMUYECKHE
csoiictBa. Hemeramsr: S, P, C, N,
rajoreHbl. X cBOICTBa U MPUMEHEHHUE.
d-snmementsr: Cu, Zn, Ag, Mn, Fe.

ITnnasos III.I". KpaTtknii kypc
oO11el 1 OMOHEOPTaHUYECKOM
xumun. Jlyranck:JIHAY, 2004.c
152-215

ITrnasos LI.I". OOmas u
HEOpraHUsuecKask XUMHSL.
Ulyranck:JIHAY,2006.- c.466-
635

Pa3zgen 3. Anaa

HUTHYECKAsA XUMHUHA

IIpenmer u 3aJauM|
aHaimTHdeckor xmMun. KadecTBeHHBIN
M KOJMYECTBCHHBLIM aHamu3. MeToasl
KOJIMYECTBEHHOT0 aHanu3a. [IpeamMersl u
Bagaun aHATUTHYECKOM XUMUH.
OCHOBHBIC TTOHATHS KOJIHYECTBEHHOT'O 1

[{uToBUY N.K.
AHAJIMTUYECKOM  XHUMHM.-
Bricmas mixoina, 1985
ITunasos II1.T"., bengea B.A.
[Tocobue o

Kypc
M.:

OMOHEOPTaHNYECKOW XUMHUU C
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O0BéM, U

Ne . VueOHO-MEeTOIUUECKOe
i Tema camocTosATENBHON pabOTHI 06ECIICUCHILE dbopma oOyueHus
OYHas |3a04Has
KaueCTBEHHOI'0 aHaian3a. KauecTBeHHBIMOCHOBAMHY aHATMTUYCCKOM
xuMuuecknii aHanu3. Knaccudukanusaxumum. Jlyranck. — c¢.72-73, 91-
METOI0B KOJIMYeCTBEHHOr0{97
xumudeckoro  aHamuza.  OcHoBHbleXogopenko H.D., [TunaBos
XUMHUUECKHE CBOMCTBA BemnecTs,|lILI ., Adbanacses I'.O.
leKalme B OCHOBE KOJIMUECTBEHHBIX HJIa00paTOpHBIN MPAKTUKYM I10
Ka4eCTBCHHBIX OnpeieTICHU M AHATUTUYECKON XUMUU JJIs
3aKOHOMEPHOCTH MPOTEKAHUACTYACHTOB arPOHOMUYECKOTO 1
XUMHAYECKUX PEaKIIU. 300MHKEHEPHOTO (haKyJIbTETOB
c. 1-2
OO0BEMHBIN 1 BECOBOW aHAJHU3. [{uToBMY n.K. Kypc
BeIurciaeHUs B aHAIMTHYSCKOM XMMHH. [@HAJUTHYECKOH XUMUH.- M.:
CylrHoCTh 00BEMHOTO aHATH3A. Bricias mikosa, 1985 c.
BerunciieHus B 00bEMHOM aHAJIH3E. ITumasos III.T"., bensesa B.A.
KucnoTHO-OCHOBHOE TUTPOBAHHUE. [Tocobue 1o
KoMI1eKCOHOMETPUYECKUE METOIbI OMOHEOPTaHMYECKOW XUMHUH C
aHann3a. JKecTkocTh Boasl. BecoBoit OCHOBAMH aHAITUTHYCCKOM
10 anaim3. BeaucieHus B BECOBOM xumud. Jlyranck. — c.74-82, 88- 5
aHaJIn3e. 90
Xongopenko H.®., [lunaBos
[1.I"., Adbanacees [".®.
JlabGopaTopHbIil MPAKTUKYM 1O
AHATUTUYCCKOM XMMUH JIJISI
CTYJIEHTOB arpOHOMHUYECKOI0 U
300MHKEHEPHOT0 (aKyJIbTETOB
c. 2-10, 13-24, 37-45
Bcero 37
4.6.5. JIpyrue BubI CAMOCTOAITEILHOW PadOTHI CTY/IEHTOB
He npeagycMmoTpeHsl.
4.7. IlepeyeHb TeM M BU/I0B 3aHATHI, IPOBOJAMMbIX B HHTEPAKTUBHOMH dopme
Ne ®dopma 3aHATUA Tema 3ansaTHA WnTepaktuBHb MeTOq | OOBEM, U
n/m
1. Jleknus Crtpoenue aToma NuTepakTuBHAS JIEKINS 2
5. @DoH/1 OLIEHOYHBIX CPEJCTB /ISl POBeeHNsI MPOMEKYTOYHOM aTTecTAlluN

[TonHoe onucanue (OHAA OLIEHOYHBIX CPEJICTB TEKYIIEH U MPOMEKYTOUHOMN aTTeCTalluu
00ydJaronuxcst ¢ MepeyHeM KOMIETEHIINN, OMMCAaHUEeM TIOKa3aTesied W KPUTEPUEB OICHUBAHUS
KOMIIETEHIINM, IIKaJl OLIEHUBAHUS, TUTIOBBIE KOHTPOJIbHBIE 3aJaHUSI U METOIMUECKUE MaTepHalIbl
MIPEICTABJICHBI B IPUJIOKEHUH K HACTOAIIEH ITporpamMmme.

6.
6.1. PexoMeHayemasi IuTepaTypa

6.1.1. OcHoBHas JuTEpaTYypa

Y4yeOHO-MeTOANUECKOE 00ecnedyeHue JUCIHIIIINHBI

/o

ABTOp, Ha3BaHWE, MECTO U3IaHUS, U31I-BO, TOJI U3TaHUSI, KOJTHICCTBO CTPAHHI]

Kom-Bo 3K3. B
onobInoTEKE.
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AxmeroB, H.C. O6mass u neoprannueckas xumus/ H.C. Axmeros.-
1. | CII6: Jlanw, 2023.- 744 c¢. — ISBN 978-5-507-45394-8.-URL.: https//e. -
lanbook.com/book/267359
2 | I'muaxka T.JI. O6masg xumus. - JI.: Xumus, 2002.- 702 c. 4
3 [TunaBoB II.I'. Kpatkuii kypc oOmieii 1 OMOHEOPraHUYECKOW XUMHMH. 290
Jlyranck: JIHAY, 2004. -235 c.
4 ITunasos 1T O61mas " HeOopraHuyeckas XUMUSL. 255
Jlyranck:JIHAY,2006.-652 c.
5 [MunaBoB II.I. 3amaum wu yhnpaxHEeHHUS 1O OOIMIEH XHUMHH.- 252
Jlyranck.:JIHAY,2008.-280c
6 BacunweB B.II. Ananutnueckas xumus. B 2 k. T.1 Tutpumerpuyeckue 5
U rpaBUMeTpUYecKuii MeTozp! ananmusza. M.: JIpoda, 2007. 405 c.
6.1.2. lonoJiHUTeILHAS JIUTEPATYpPa
Ne Koui-Bo 3k3. B
ABTOp, Ha3BaHUE, MECTO U3/IaHHUs, U311-BO, TOJ U3IAHUSI, KOJTUYECTBO CTPAHUI]
/11 OnbIMoTEKE.
1. | Kymeman A.I'. O6mast xumust. - M.: «Komoc»,1979. — 525 c. 73
2 | I'muaka H.IT. 3aga4uu u ynpasknenust no obmieit xumun. M.: 1988. -278 c.. 38
KusizeB JI.A., Cmapeirun C.H. Heoprannueckas xumusa. M.: Boicmias.
3 69
mkoia, 1990. — 430 c.
AHanmutrueckas xumus. Xumudeckue meroasl anammsa/ H.C. ['ony0Oesa,
4 | O.B. bensera, U.B. Tumomyk.- KemepoBo: KemI'V, 2020.- 136 c.- -
ISBN 978-5-8353-2663-1.-URL.: https://e. lanbook.com/book/162572
6.1.3. [lepuoanueckue U3IaHUA
He npeagycmoTpeHsl.
6.1.4. MeToanueckne yKazanus JJist 00y4alOUIMXCsl M0 OCBOECHHIO U CHMILIMHBI
Ne ni/mm ABTOp, Ha3BaHNE, MECTO U3JIaHUsI, U3/1-BO, TOJI U3/IaHUsI, KOJIMYECTBO CTPAHHUII
[TmnaBoB LI, ITuBoBap A.K. ap. Meroauueckue yka3zaHus K 1a00paTOPHBIM 3aHATHIM
1 [0 o01eit 1 HeopraHudeckoi xumuu: Hayanoe nocooue / I1.I".IIunasos, A.K.IIuBoBap,
" M.IL.baGypuenkoBa, H.B.baykosa, XK.O./lyounkas - Jlyranck: JITAY, 2019. - 78 c. —
URL.: http://Inau.su/biblioteka-gou-vo-Inr-lgau.
2 [11.I".TTraBoB, M.I1.babypuenkoBa 3a1auHuK MO 00N XUMUU C METOJIMKOU pEeIIeHUs
' Bagad u MHAWBHIyanbHBIMU 3a1anusMu. — Jlyranck: JIHAY, 2012. — 38 c.
3 [Tunasos II.I'., bensera B.A. [locoOue 1o 6MoHeOpraHnuecKO XUMHUU C OCHOBaMH

ananuTndeckoit. — Jlyranck: JIHAY, 2003. — 102 c.

6.2. Ilepeuenr pecypcoB HH(POPMALHOHHO-TETEKOMMYHHKAIIMOHHOH  CeTH

«HTepHeT» (nagee - cetb «AHTEPHETY), HEOOXOAUMBIX JJIs1 OCBOCHMS IV CIUTTTHHbI

No i/t HaszBanue nHtepHeT-pecypca, aapec u pekuM J0CTyna

1.

Bukunenus — cBo0oIHas SHIMKIONEIUs. [ DaekTpoHHbIi pecypc]. URL:
https://ru.wikipedia.org/wiki (nara oopamenus: 20.08.2022).

DyHnaMeHTanbHas dIeKTpoHHas onbmuoTeka «dmopa u payHay. [DIeKTpOHHBIN

2. Jpecypc]. Pexxum nocryna: http://herba.msu.ru/shipunov/school/sch-ru.htm (nata obpamenus:
20.08.2022).

3 http://www.chem.msu.su/rus/library/welcome.html Xumuueckuii mopran

4. [Hayunas snextponnas 6ubmuoreka eELIBRARY.RU

5. [PnexTpoHHO-OMOMIMOTEYHAs crcTeMa n3maTenscTBa «Jlauby - hitp://www.e.lanbook.com
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6.3. CpeacrBa odecneyeHsi OCBOCHUS IUCIUATIINHbBI

6.3.1. KomnbioTepHbie 00y4aiye i KOHTPOJUPYIOIIHE POrPaMMBbI

@OyHKIKA TPOTPAMMHOT0 00ecTIeyeHUs

Ne | Buyg yueOnoro | HaumeHoBaHHE pOrpaMMHOTO
n/m 3aHATHS obecrieueHus MOJIETUPY-
KOHTPOJIb oOyudarormas
fo1as
1 |IIpaktuueckue [[IporpamMma aJist TECTOBOM + - +
OLICHKHU 3HAaHUW CTYJICHTOB
Moodle
6.3.2. Ayamuo- 4 BUIE0ONMOCOOHSs

He npenycMoTpeHsl.

6.3.3. KomnbloTepHble Npe3eHTALMN Y4eOHBIX KypPCOB
He npengycmoTrpensl.
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7. Onucanne MaTepUAJIbHO-TEXHUYECKO 0a3bl, HEOOXOAUMOM ISl OCYLIEeCTBJICHUS
00pa30BaTeILHOI0 MPoOIEecca MO0 TUCHUIINHE

Ne
/o

HaumenoBanue o60pyoBaH-
HBIX Y4eOHBIX KAOMHETOB,
00BEKTOB JIJIs IPOBEJICHUS

3aHATUI

[lepeuenb 0OCHOBHOTO 00OpYI0BaHUS, TPUOOPOB U
MaTEepUajoB

[-410 — y4yeOHast ayIuTOpHS
s IPOBE/ICHUS
TEKIIMOHHBIX, JIA00PATOPHBIX
U IPAKTUYECKUX  3aHATUH,
IPYMIIOBBIX "
VH/IMBUIYaJIbHBIX
KOHCYJIbTALIUH, TEKYILIETO
KOHTPOJIS,, [POMEXKYTOUHOM
aTTeCTAllNU "
CaMOCTOSITEJIbHOM pabOThI

Cron — 21 wr., cryn — 39 mwr., mkag — 8 mwrT., TyMO604Kka — 4
IT., JIOCKa 2 ., nabopaTopHOoe 00OpyAOBaHUE,
nmaboparopHas mocya (KonObl, MUIETKH, OIOPETKU, BOISHBIC
XOJIOTUITBHUKHU u np.), XUMHUYECKHE PECaKTUBBI,
IEMOHCTPAIIMOHHBIC MaTepHalibl (CTEHIBl WU TMp.), y4eOHO-
METOIUYECKIE MaTePHAIIbI.

[-415 — yueOHast ayauTOpHs
st IPOBEICHUS
JIEKIIMOHHBIX, J1Ta00PaTOPHBIX
U TPaKTHYECKUX  3aHATHUH,
[PYIIIOBBIX u
VHTUBHTyaJIbHBIX
KOHCYJIbTAIHH, TEKYIIEro
KOHTPOJISI, [TPOMEXYTOUHOU
aTTeCTAINN u
CaMOCTOSITENIbHOM PabOTHI

Cron — 18 mr., ctyn — 16 mr., mkadp — 2 mT., mKad
BHITSDKHOW — 1 1mT., TymOouka — 1 mir., jmabopaTopHOe
00opynoBaHue (BeChl TEXHO-XMMHUYECKHE, IIKagdbl
CYIIHJIbHBIC, BHITSDKHBIC, BOJISIHBIC OaHU U Jp.), JTabopaTopHas
nocyna (KoJIObI, MUTIETKH, OFOPETKH, BOJISIHBIC XOJIOIMIbHUKA
U Tp.), XUMHYCCKHUE pPEAKTUBBL, JEMOHCTPAIIMOHHbBIC
MaTepuanbl  (CTCHIIbI np.), y4eOHO-MEeTOIUYECKHe
MaTepUAIIBI

)51

[-420 — y4eOHast ayIuTOpHS
s IIPOBEJCHUS
JIEKIIMOHHBIX, J1a00paTOPHBIX
U TPaKTUYECKUX  3aHATHUH,
FPYIIOBBIX "
VHIVBUIYaJIbHbBIX
KOHCYJIbTALUH,

KOHTPOJIS,
aTTecTaluu
CaMOCTOSITENIbHOM PabOTHI

TEKYILIETrO
IIPOMEKYTOUYHON
u

Cron — 22 wrt., ctyn — 31 wrT., TymM60ouka — 38 mrT., mkad
BHITSDKHOW — 2 mT., mKkagp — 10 mr., mkad cymmipHbI — 2
IT., XOJIOAWIBHUK — 1 1uT., JabopaTopHoe 00OpyIOBaHUE
(BeChI TEXHO-XMMHYECKHE, MKa(bl CyIIMIbHBIC, BHITSDKHBIC U
np.), nabopaTopHas mocyAa (KOJIObI, THIETKH, OIOPETKH,
BOJISIHBIC XOJOIWJIBHUKK M Tp.), XMUMHUYECKHE PEaKTHBEI,
NIEeMOHCTpallMOHHbIE MaTepuanbl (CTEHAbl M 1Ip.), y4eOHO-
METOIMYECKIE MaTEPHAIIBI




8. MexkaucuuminHaApHbIe CBSA3M

IIporoxoa
COIJIACOBaHUs paboyell MporpaMMsl ¢ IpYIrUMHU AUCHUILUIMHAMU

[Ipemtoxenus 00 U3BMEHEHHSIX B
HanmeHnoBaHne QUCIUTLINHEI, C

N Kadenpa, ¢ koTopoii MpoBOIUIOCH paboueii mporpamme.
KOTOPO#i IPOBOHIOCH
COrJIacOBaHHE 3akioueHue 00 uTorax
COrJlacoOBaHMe
COTJIACOBaHHUS

Onraavueckas u

du3KoITONAHAST XUMUS Kagenpa xumun

buonornueckas xumus Kagenpa xumuu
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JIuct n3mMeHeHuit pabodelt IporpaMMel

IIpuaoxenne 1

Howmep
M3MEHEHUS

Howmep
MIPOTOKOJIA
3acenaHus
kadenphl U gaTa

CTpaHu1bl ¢
W3MEHEHUSIMHU

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX IYHKTOB

I[loanucek 3aBe-
TYIOIIETO
kadeapoit
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IIpuaoxenne 2

JIvcT nepuoguecKuX NpoBepoK paboueii mporpaMMel

JlomKHOCTHOE JTUII0, TIPO-
BOJIMBIIIEC ITIPOBEPKY
®.1.0., 10IKHOCTb,

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenos, TpeOyOmux
U3MEHEHUI
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Ipunoocenue 3

MUHUCTEPCTBO CEJILCKOI'O XO35MCTBA POCCUMCKOU ®EJEPALINN
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[J)KETHOE OBPA3ZOBATEJIbHOE
YUPEXEHUE BbICILIEI'O OBPASOBAHUS
«IYTAHCKUM I'OCYIAPCTBEHHbBIN AT'PAPHBI VHUBEPCUTET UMEHU K.E.
BOPOILNJIOBA»

®OH/J OHEHOYHBLIX CPE/CTB
no nucuuiuinHe: «Heopranudeckas 1 aHaTUTHUECKAs XUMHUS
no crienranbHocTu 36.05.01 Betepunapus
HaInpaBJICHHOCTH (TpodnIIh): Bone3Hn NpOoAYKTUBHBIX U HEMPOAYKTUBHBIX KUBOTHBIX

I'ox Havana moarorosku — 2024

KBanuduxanus BbITyCKHHKA — BETEPUHAPHBIN Bpay

Jlyranck, 2024
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1. MIEPEYEHb KOMIIETEHIIAM, COOTHECEHHBIX C THIUKATOPAMHA JOCTHXEHUS KOMIETEHIIUM, C
YKA3AHHMEM 9TANIOB UX ®OPMHUPOBAHNSA B TPOIIECCE OCBOEHUS OBPA3OBATEJLHOM ITPOT'PAMMBI

Kon xontpo- | dopmynupoBka NnauxaTtopsl Ortan (ypoBeHb) [Inanupyemsie HanmenoBanue Momyneii u (unn) HanmeHnoBaHue o1ieHOYHOTrO
JIUPYeMON | KOHTPOIUPYEMON JOCTHXKCHHSA OCBOEHHS pe3yIbTaThI pa3aeNoB AUCIUIUIAHEL CpelcTBa
KOMIIE- KOMIIETCHIINU KOMITETEHIINN KOMIIETCHIINA o0yueHus Texymmii IIpomexyToun
TEHINU KOHTPOJIb as aTTecTalysl
YK-1 Criocoben YK-1.2. [lepBsiit aTan «3HaTH»: Tema 1. Knaccuduxanus | TecTst OK3aMeH
OCYIIECTBIIATH OcymecTtBisier (moporoBbIit MIPUHLIAIIEL U | HEOPraHUYECKUX COEIMHEHHI. | 3aKpPBITOrO
KPUTHUYECKUN MTOUCK U | YpOBEHB) METOIBI OcCHOBHBIE TIOHATHA M 3aKOHBI | THIA
aHaIIN3 KPUTHUYECKU CHUCTEMHOTO XUMHHU
MPOOIIEMHBIX aHAIU3UPYET noaxoaa aHamuza | Tema 2.  Crpoenwe  aroma.
CUTYyaLHi Ha | mHpOpMaIHIO, u cunteza | Ilepmonnueckuit  3akon  J.U.
OCHOBE HEOOXOTUMYIO JIJIsI WHPOPMALIUH. MenneneeBa. XuMHUYECKas CBS3b.
CHUCTEMHOT'0 pelieHus Xumus s-, p-, d-3eMeHTOB
moaxonaa, ITOCTaBJICHHOM Tema 3. XuMudeckass KHHETHKA
BEIpa0aThIBaTh 3a7a4u Tema 4. PactBoprl. ®dusnueckue
CTpaTEruto CBONCTBa pacTBOPOB. BripaxeHue
JEeNCTBUM KOHIIEHTpALK pacTBOPOB

Tema 5. Teopus
AIEKTPOIUTHICCKON TUCCOITHAITIH.
Bonoponnsiit II0Ka3aTellb.
Iupponus  coneit. KommnekcHbie
COEIMHEHMS

Tema 6. OKHCIIUTENBHO-
BOCCTAHOBUTEINIbHBIE PEAKIIUI

Tema 7. Ilpeamer u 3agauu
aHATUTUIECKOUN XHUMUH.

KadecTBeHHBIH M KOJIWYECTBECHHBIN
aHanu3. KauecTBeHHbIE peakiuyd Ha
KaTHOHBI 1 aHHOHBI OMODJIEMEHTOB

Tema 8. KonmuecTBEeHHBIH aHaAIU3.

MeTonpl KOJIWYECTBEHHOTO
a”anu3a, OOBEMHBLIH M BECOBOM
aHaJIu3. Brruncnenus B

aHAJIUTHYCCKON XUMUU




Kon xonTpo-
JIMpyeMou

DopMynupoBKa
KOHTPOJUPYEMOMH

WNHpukatopsl
JOCTHXKCHHSA

Orar (ypoBeHb) [Tnanupyemoie HaumenoBanue mosyneit u (1n) HaumenoBanue o1ieHOUHOTO
OCBOEHUS pe3yIbTaThl pa3eNnoB AUCITUTUIAHE CpeJncTBa
Bropoii stan «YMETHY: Tema 1. Kiraccuduxarus | TecTsr DK3aMeH
(IpOBUHYTHIN | OCYIIECTBISATH HEOPTaHUYECKUX COCIMHEHUU. | OTKPBITOTO
YPOBEHb) MOUCK U OCHOBHBIC TIOHSATHSL M 3aKOHBI | THIA
KPUTHIECKH XUMHH (BoTIpOCHI [IyIst
aHaJTN3UPOBAThH Tema 2. CrpoeHme  aroma. | ompoca)
nHpOPMALIHIO; [lepuognueckuit  3akon .M.
[IPUMEHSTh MenpeneeBa. XuMmu4ecKas CBS3b.
MIPUHIIATIBL 1 Xumus s-, p-, d-3memMeHToB
METOIbI Tema 3. Xumuueckast KHHETHKA
CHCTEMHOTO Tema 4. PactBoprl. Dusmueckue
noaxoda st CBOICTBa pacTBOPOB. BripaxeHue
petieHus KOHIICHTPAIIUU PaCTBOPOB
IIOCTaBJICHHBIX Tema 5. Teopus
3a/ad. ANEKTPOIUTHUECKON ITHUCCOLIUAIIH.
Bonopoansrit MOKAa3aTeNb.
I'upponus comeit. KommuiekcHble
COeIMHEHUS
Tema 6. OKucIuTENHHO-
BOCCTAaHOBUTEIIHHBIE PEAKITIHI
Tema 7. Ilpenmer wu 3axauu
aHAUTUYECKON XUMHUH.
KadecTBeHHBIN M KONMHMYECTBEHHBII
aHanu3. KauecTBeHHbIE peakyy Ha
KaTHOHBI M aHUOHBI OMO3JIEMEHTOB
Tema 8. KonuuecTBeHHBIH aHANM3.
Meronabt KOJIMYECTBEHHOTO
aHanmn3a, OOBEMHEII M BECOBOU
aHaJu3. Brruucnenus B
AHAIUTUYECKON XUMUU
Tpetuii aTan «UMETb HABBIKWY: Tema 1. Kiaccuduxarus | [Ipaktnueckne | Ok3aMeH
(BBICOKU NPaKTUYECKOTO HEOPTraHUYECKUX COEIMHEHUH. | 3a/laHud
YPOBEHB) BEIOOpA OCHOBHBIE TIOHATUS M 3aKOHBI
ONTHMAJIBHBIX XUMHH
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Kon xonTpo-
JIMpyeMou

DopMynupoBKa
KOHTPOJUPYEMOMH

WNHpukatopsl
JOCTHXKCHHSA

Ortan (ypoBeHb)
OCBOCHHS

IInanupyemslie
pE3yIBTaThI

HanmenoBanue Momyneit u (unn)
pa3eNnoB AUCIUILIAHEI

HanmeHnoBanue o1ieHOYHOI0O

cpencTBa

croco0oB
pelIeHUs 3a1ay.

Tema 2. CrpoeHume  aroma.
Ilepuonnuecknit  3axkon  JI.W.
MenpaeneeBa. XUMHYECKas CBS3b.
Xumus s-, p-, d-37eMeHTOB

Tema 3. XuMmuueckass KHHETHKA
Tema 4. PactBopel. ®Pusnyeckue
CBOICTBa pacTBOPOB. BripaxeHue
KOHIIEHTPAIIH PACTBOPOB

Tema 5. Teopus
AIEKTPOIUTHICCKON ITUCCOITHAIIH.
Bonopoansiit MOKa3aTeNb.
I'upponus coneit. KommuiekcHble
COEIMHEHMS

Tema 6. OxucIuTeTEHO-
BOCCTaHOBUTEIFHBIC PEAKIINN

Tema 7. Ilpenmer wu 3a1auu
aHAJIUTUYECKON XHAMUH.
KadecTBeHHBIH M KOJWYECTBECHHBIN
aHanu3. KauecTBeHHbIE peakyy Ha
KaTHOHEI M aHHOHEI OMO3IEMEHTOB
Tema 8. KonnduecTBeHHBIN aHAJIN3.
MeTtoapl KOJIMYECTBEHHOT'O
aHamm3a, OOBEMHELIH M BECOBOH
aHaIu3. Brrunciaenus B
aHAJIMTHYCCKON XUMUU

OIIK-4

CrocobeH
HCIIOIL30BaTh B
npohecCHOHAIBH
Ol IeSITEIILHOCTH
METOAbI peH_IeHI/IH
3a7a4 C
MPUMEHEHUEM
COBPEMEHHOT0

OIIK-4.1.
Hcnons3yer B
npodecCHOHAIBHO
H eI TETbHOCTH
METOJIBI PEIIEHUS
3az1a4 ¢
MIPUMEHEHUEM
COBPEMEHHOTO

IlepBblii aTan
(TTOpOTOBBIi
YPOBEHB)

«3HATHY!
TEOpETHYECKHE
OCHOBBI
HEOpPraHUYECKOU
XUMHH u
BO3MOXKHOCTh X
NIPUMEHEHUS B
poeCCHOHANTBHO

Tema 1. Knaccuduxarms
HEOPraHMYECKUX COEMHEHNH.
OCHOBHBIE TIOHSTHUS H  3aKOHBI
XUMAH

Tema 2. CrpoeHume  aroma.
Ilepuognueckuit  3akon .1
MengeneeBa. XuMHYECKas CBS3b.
Xumus s-, pP-, d-ameMeHTOB

TecTnl
3aKPBITOTO
THIIA

DK3aMeH
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Kox kontpo- | PopmynupoBka WNunukaTopsl Ortan (ypoBeHb) [Tnanupyemsie HanmenoBanue Momyneit u (unn) HammeHnoBanue o1ieHOUHOTO
JUPYeMOH | KOHTPOJIMPYEeMOit JTOCTH)KEHHS OCBOCHHS PEe3yIbTaTHI pa3/esioB AUCIUTUINHE cpencTBa
o0opynoBaHUs o0opymoBaHUs 1 AeITEeTHHOCTH. Tewma 3. Xumudeckasi KHHETHKA

npu pazpaboTke
HOBBIX
TEXHOJIOTUH U
UCIIOJIb30BaTh
COBpPEMEHHYIO
npohecCHOHANTBH
VIO METOJI0JIOTHIO
JUTSL IPOBEICHHUS
JKCIEPUMEHTAITb-
HBIX
HCCIIEN0OBAaHUN U
HHTEpIIPETALUN
UX PE3YJIbTaTOB

npu pazpaboTke
HOBBIX
TEXHOJIOTUH
obmenpodeccron
alIbHBIX 3a7ad4.

Tema 4. PactBoprl. ®usmueckue
CBOICTBAa pacTBOPOB. BrlpaxeHue
KOHIEHTPAaLH PacCTBOPOB

Tema 5. Teopus
NEKTPOTUTHUECKON HCCOLUAIIH.
Bonopoansrit MOKAa3aTeNb.
I'upponus coneil. KommekcHbie
COCIMHECHMUS

Tema 6. OxucnuTeNnbHO-
BOCCTAHOBUTEINIbHBIE PEAKIIUI

Tema 7. Ilpenmer wu 3amauu
AHAIUTUYECKOHN XAMUH.

KadecTBeHHBIH M KOJTWYECTBECHHBIN
aHanm3. KadecTBeHHbIE peakiuy Ha
KaTHOHBI U aHUOHBI OMODJIEMEHTOB

Tema 8. KonuuecTBeHHBIN aHAJN3.

MeTtoabl KOJINYECTBEHHOTO
aHamm3a, OOBEMHELII M BECOBOHU
aHaIu3. Brruncnenus B

aHAJIUTHYECKON XUMUU
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Kon xonTpo-
JIMpyEeMOH

DopMynupoBKa
KOHTPOJUPYEMOMH

WNHpukatopsl
JOCTHXKCHHSA

Orar (ypoBeHb) [Tnanupyemoie HaumenoBanue mosyneit u (1n) HaumenoBanue o1ieHOUHOTO
OCBOEHUS pe3yIbTaThl pa3eNnoB AUCITUTUIAHE CpeJncTBa
Bropoii sran «YMETBY! Tema 1. Kiraccuduxarus | TecTsr DK3aMeH
(IpOBUHYTHIN | TPUMEHATH HEOPTaHUYECKUX COCIMHEHUU. | OTKPBITOTO
YPOBEHb) OCHOBHBIC 3aKOHBI | OCHOBHBIC TIOHATHS U 3aKOHHI | THUNA
u METOJIBI, | XUMHUHU (BoTIpOCHI [IyIst
MIpHUCYyIIHe Tema 2. CrpoeHme  aroma. | ompoca)
HEOPraHU4eCKOn Ilepuonnuecknit  3axkon  JI.W.
U aHalIuTU4YecKoN | MenneneeBa. XuUMHUYECKask CBSI3b.
XUMHH st | Xumus s-, p-, d-371eMeHTOB
peieHus 3amau | Tema 3. XuMuueckast KHHETHKA
npodeccuonanpio | Tema 4. PactBopel. ®dusmueckue
U NesTeNnbHOCTH. CBOICTBa pacTBOPOB. BripaxeHue
KOHIICHTPAIIUU PaCTBOPOB
Tema 5. Teopus
ANEKTPOIUTHUECKON ITHUCCOIIUAITHH.
Bonopoansrit MOKAa3aTeNb.
I'upponus comeit. KommuiekcHble
COeIMHEHUS
Tema 6. OKucIuTENHHO-
BOCCTAaHOBUTEIIHHBIE PEAKITIHI
Tema 7. Ilpenmer wu 3axauu
aHAUTUYECKON XUMHUH.
KauecTBeHHBI M KOJMMYECTBEHHBII
aHanu3. KauecTBeHHbIE peakyy Ha
KaTHOHBI M aHUOHBI OMO3JIEMEHTOB
Tema 8. KonuuecTBeHHBIH aHANM3.
Meronabt KOJIMYECTBEHHOTO
aHanmn3a, OOBEMHEII M BECOBOU
aHaJu3. Brruucnenus B
AHAIUTUYECKON XUMUU
Tpetuii aTan «AMETH HaBBIKUY. | Tema 1. Kiaccuduxarus | [Ipaktnueckne | Ok3aMeH
(BBICOKU TEOPETHYECKHUX M | HEOPraHMYECKUX COEIMHEHUH. | 3a/laHud
YPOBEHB) TIPAKTHYECKHX OCHOBHBIE TIOHATUS M 3aKOHBI
OCHOB XUMHN
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Kon xonTpo-
JIMpyeMou

DopMynupoBKa
KOHTPOJUPYEMOMH

WNHpukatopsl
JOCTHXKCHHSA

Ortan (ypoBeHb) [Inanupyemsie HanmenoBanue Momyneit u (unn) HanmeHnoBaHne o1ieHOYHOTrO
OCBOEHHS pE3yIBTaThI pa3eNnoB AUCIUILIAHEI CpelcTBa
Heopranmueckor | Tema 2. Crpoenme  aroma.
U aHAJIATH- [Tepuoanueckuit 3aKOH J.N.
Yeckoil XMMHH B MenpeneeBa. XuMHYECKasi CBS3b.
npodecc- Xumus s-, p-, d-37eMeHTOB
OHANBHOI Tema 3. XuMuueckasi KHHETHKA
Tema 4. PactBopel. ®Pusmueckue
JEeSITEIILHOCTU

CBOICTBa pacTBOPOB. BripaxeHue
KOHILIEHTPALMK PaCTBOPOB

Tema 5. Teopus
NEKTPOTUTHUECKON HCCOLUAIIH.
Bonopoansiit [OKa3aTellb.
I'upponus coneit. KommuiekcHble
COCIMHECHMUS

Tema 6. OxuncnuTensHo-

BOCCTaHOBUTEIFHBIC PEAKIINN

Tema 7. Ilpenmer wu 3a1auu
aHAJIUTUYECKOH XAMUH.
KadecTBeHHBIH M KOJWYECTBECHHBIN
aHanu3. KauecTBeHHbIE peakyy Ha
KaTHOHEI M aHHOHEI OMO3IEMEHTOB
Tema 8. KonndecTBeHHBIN aHAIN3.

MeTtoapl KOJIMYECTBEHHOT'O
aHamm3a, OOBEMHELIH M BECOBOH
aHaJn3. Brrancnenus B

aHAJIMTHYCCKON XUMUU
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OIIMCAHME MMOKA3ATEJIEH 1 KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIIU, ONMCAHME IIKAJ OIIEHUBAHMUSI

Ne | Haumen | Kparkas [Ipencrasn | Kpurepuu oneHuBaHus [Ixana
n/ | oBaHME | XapaKTepPUCTHKA eHue OLICHUBAHMUS
II | OLIEHOYH | OLIEHOYHOTO OLICHOYHOI
oro CpencTBa 0 CpeacTBa
CpElCTB B oHme
a
1. | Tecr Cucrema TectoBrie | B Tecte BBITTONIHEHO 90- Ornenka
CTaHJAPTU3UPOBAHH | 3aJaHUs 100% 3amanuit «Omauuno»
BIX 3aJJaHHH, (5)
MI03BOJISIFOIIIAS
B Tecte BhmmonmHeHo 6onee | Onenka
U3MEpPUTh YpOBEHb ) .
. 75-89% 3ananuii «Xopowoy
3HAHUU.
(4)
B Tecre BbmonHeHo 60- | Onenka
74% 3ananuii «Yooenemesop
umenvro» (3)
B tecre Boimonneno menee | Onenka
60% 3ananui «Heydoerems
OpuUMeNbHO»
)
bonbmas yacTh | Onenka
OnpeeIeHUN He | «Heydoerems
MIpe/ICTaBJIeHA, oo | opumenvHo»
npejcTaBieHa ¢ rpyobMu | (2)
OIIMOKaMHU.
2. | Onpoc | ®opma paboThl, Bompocs! k | [IpogeMoHCTpUpOBaHBI Onenka
KOTOpas MO3BOJISIET | ONPOCY npezarnonaraeéMbele  OTBETHI; | «Omauuno»
OIICHHUTH KPYyro30p, MpaBWIBHO  MCHojb30BaH | (D)
YMEHHE JIOTUYECKU ITOPUTM OOOCHOBAaHUH BO
MTOCTPOUTDH OTBET, BpEMSl PaCCyXJEHUH; ecTb
yMEHHE JIOTHKA PACCYKJIEHUH.
MIPOJIEMOHCTPHUPOBA
- [IponemoHCcTpUpPOBaHEI Onenka
MIPENIONIaraéMble  OTBETHI; | «Xopouio»
MOHOJIOTHYECKYIO .
€CTh JIOTHKa paccyxacHuid, | (4)
peub ¥ WHBIC
HO HETOYHO MHCIIOJIb30BaH
KOMMYHUKaTHBHBIE

HAaBBIKU. Y CTHBIH
ompoc obnagaeT
OO0JIbLINMU

QITOPUTM OOOCHOBAHUH BO
BpEMS pPACCY)KIEHUH U HE
BCE OTBETHI MOJIHBIE.




No | Haumen | Kpatkas [Ipeacrasn | Kpurepun oneHuBanus [Ixama

1/ | OBaHHWE | XapaKTEPUCTHKA eHue OLICHUBAHMUS

I | OLIGHOYH | OIIEHOYHOTO OIICHOYHOT
oro CpeacTBa 0 CpeacTBa
CpEICTB B oHme
a

BO3MOXXHOCTSIMU [IponemoHCcTpUpPOBaHBI Onenka
BOCIIUTATEIHLHOTO IpearnoiaraéMble  OTBETHI, | «Y0osnemseop
BO3JIEUCTBUS, HO HETIPaBWILHO | umenvHo» (3)
CO3/1aBast yCIIOBUS UCIIOJIb30BaH JIITOPUTM
TUISE 000CHOBaHHUH BO  BpeMs
He(hOopMaTLHOTO pacCyXJICHHIA, OTCYTCTBYET
o01IeHus. JIOTHKA paccyKJIeHUI;
OTBETHI HE MOJIHBIE.
OTBeTHI HE MPEICTABIICHBI. Ornenka
«Heyooenrems
OpUmMenbHO»
)

3. | lpakru | Hanpasneno Ha [Ipaxktnuec | [IpogemMoHCTpHUPOBAHO Onenka
yecKue S — KHe CBOOOTHOE BIIAJICHHE «Omauyno»
SANAMM | o T 3aJ[aHus HpO(i)CCSI/IOHaJIBHO- (5)
| METOKAME MOHSTUWHBIM aIllapaTom,

M3ydaemoit BJIaJICHUE METOJIaMH U
qucturuaHbL Jis METOUKAMU JUCIUILTHHBIL.
peleHus [TokazaHbl ctocoOHOCTH
npearaeTcs CaMOCTOSITEIILHOTO
peInTh MBIIIIJICHUS, TBOPUECKOMN
KOHKpETHO® aKTUBHOCTH. 3aJlaHUE
sananme BEITIOJTHEHO B MTOJTHOM
(curyanuio) 6e3 obneme.
TTPUMCHCHHIA [IponemoHcTpUpOBaHO Ouenka
MaTeMaTHYECKHX
BIIQJICHUC «Xopouio»
pacueTos.
npogeccuoHaTbHO- 4
MOHATHIHBIM  almaparom,

npu MPUMCHCHUHU MCTOIOB
n  MCTOAUK JHUCHMIIIIMHBI

HC3HAYUTCIIbHBIC
HETOYHOCTH, ITIOKa3aHBbI
CIIOCOOHOCTH
CaMOCTOSTEILHOTO
MBIILIEHUS, TBOPUYECKOI
aKTUBHOCTH. 3amanue
BBITITIOJIHCHO B IIOJIHOM

o0beMe, HO C HEKOTOPBIMU
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No | Haumen | Kpatkas [Ipeacrasn | Kpurepun oneHuBanus lkana
1/ | OBaHHWE | XapaKTEPUCTHKA eHue OLICHUBAHMUS
I | OLIGHOYH | OIIEHOYHOTO OIICHOYHOT
oro CpeacTBa 0 CpejcTBa
CpEICTB B oHme
a
HETOYHOCTSIMHU.
[IponemMoHcTpUpOBaHO Ouenka
BJIQJICHUE «Yooenemesop
npoeccHOHATBHO- umenvHo» (3)
MOHSITHWHBIM aIllapaToM Ha
HU3KOM YPOBHE;
JIOTIYCKAIOTCS OIIMUOKU TIPH
OPUMEHEHUU METOJO0B U
METOTUK JUCIUILTUHBL.
3amaHue  BBIIOJHEHO HE
MOJTHOCTBIO.
He mnponemonctpupoBano | Onenka
BJIAJICHUE «Heyooerems
npogeccnoHaIbHO- OpuUmMenbHO»
HNOHATUIHBIM  ammaparoM, | (2)
METOJIaMH W METOJIHKAMH
NMUCIUIUINHBL. 3aJaHue He
BBITIOJTHEHO.
4. | Dk3ame | KontponpHOE Bompocs! k | Tlokazano 3HaHHE TEOpUN Ouenka
H MEPOTIPHSITHE, 9K3aMeHY | BOIpOCa, MOHATUHHO- «Omauyno»
KOTOpOE TEPMUHOJIOTHYECKOTO (5)
MIPOBOAUTCS 110 anmnapara AUCUUTIINHBL
OKOHYaHUH YMEHHE aHAIU3UPOBATh
U3YYCHUS npo0iieMy, coepKaTeIbHO
JUCITUTUTAHBI. Y CTHJIMCTUYECKH TPAMOTHO

u3araTh CyTh BOIPOCA;
rJ1yOOKO MOHUMATh
MaTepHal; BilaJeHue
aHAJTUTUYECKUM CIIOCOO0OM
U3JI0KEHHS BOTIPOCa,
HAyYHBIX UCH; HAaBBIKAMHU
apryMEHTaIluy U aHAIIN3a
(hakTOB, COOBITHI, SIBJICHH,
MIPOIIECCOB.

BricraBnsieTcs
oOydJaroremycsi,  MOJHO,
noApoOHO W TPaMOTHO
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Haumen
OBaHUE
OLICHOYH
oro
CpPEACTB
a

Kparkas

XapaKTepUCTHKA

OICHOYHOI'O
cpeacrBa

[Ipencrasn
eHHe
OIICHOYHOT
0 CpejcTBa
B oHme

Kputepuu onennBanus

[Ixana
OLICHUBaHUA

OTBETHUBIICMY Ha BOIIPOCHL
ouiera u BOIIPOCHI
OK3aMcCHaTopa.

Ilokazauno
OCHOBHBIX

3HAHHE
TEOPETUYECKHUX
MOJIOKEHU I BOIIPOCA;
YMCHHE AHATM3UPOBATH
siBJICHUS, (aKThl, ACHCTBUSA
B paMKax BOIIPOCa;
coJiepKaTeIbHO u
CTHJIMCTUYECKH  T'PAMOTHO
u3narath CyTh BOIIPOCa, HO
MMEET MECTO
HEJIOCTATOYHAs IMOJIHOTA
OTBETOB TI0 U3JIaraeMoMy
BOIIPOCY.
[IponemoHCTpHUpPOBaHO
BJIaJICHHE aAHAJIUTHYECKUM
CIrocooom H3JIOKECHUS
BOIIpoCa u HaBbIKAMHA
apryMeHTalllu.

BricTaBnsercs
oOyuaromemycs,
MOJHOCTBIO OTBETUBILIEMY
HAa BOINpPOCH Ounera u
BOIIPOCHI AK3aMEHATOpa, HO
JONYCTUBIIEMY npu
OTBETaX HE3HAYHUTECIbHEIC
OIIMOKH, YKa3bIBAIOIINE Ha
HaJIW4he HECHUCTEMHOCTH U
MpOOEJIOB B 3HAHUSX.

Ornenka
«Xopowio»

(4)

[lokazano 3HaHMe TeopuU
BOIIpoOCca (dbparmeHTapHO
(memomHOTA U3JI0KEHUS
uH(pOpMaIHH;

ONIEpUPOBAHUE TOHATHAMU
Ha  OBITOBOM  YpOBHE);
YMEHHUE BBIIENUTH TJIaBHOE,
c(OpMyIHPOBATH BBIBOJIBI,
MOKa3aTh CBSI3b B

Onenka
«Yooenemesop
umenvro» (3)
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Ne | Hanmen
n/ | oBaHue
I | OIEHOYH

Kparkas

XapaKTepUCTHKA

OICHOYHOI'O

IIpencrasn
eHue
OLIEHOYHOT

Kputepuu onennBanus

[Ixana
OLICHUBaHUA

oro cpexacTsa
CpEICTB
a

0 CpeacTBa
B oHme

NOCTPOCHHUU  OTBETAa  HE
IPOJEMOHCTPUPOBAHO.
Bnagenune aHanmuTHYECKUM
croco6om U3II0KEHUS
BOIMpOCca u BJIaJICHUE
HaBBIKAMHU  apryMEHTalluu
HE MPOJIEMOHCTPUPOBAHO.

OOyuaromuiicss  AOMyCTHI
CYIIECTBEHHBIE OIHOKHU
IpH OTBETaX Ha BOIPOCHI
OuIIeTOB u BOTIPOCHI
JK3aMeHaTopa.

Ouenka
«Heyooseneme
OpUMNENLHOY

3Hanue MOHATUIHOTO
amnrmapara, TEOpHH BOIPOCa,
HE TPOJAEMOHCTPUPOBAHO;
yMEHHE aHaJIM3UPOBaTh | (2)
yuyeOHBI ~ MaTepuan  He
MPOJIEMOHCTPUPOBAHO;
BIIQJICHUE AHAIUTHYECKUM
crocooom W3JI0OKEHUS
BOIIpoOca " BIIAJICHUE
HaBbIKAMH  apryMEHTalluu
HE MPOJIEMOHCTPUPOBAHO.

OOyuaromuiicsi He OTBETHII
Ha OJWH WJIH JIBa BOMpPOCA
ousieTa M IOIIOJIHUTEILHBIE
BOIIPOCHI DK3aMEHAaTopa.

3. TUIMOBBIE KOHTPOJIbHBIE 3AJAHUA NIA UHBIE MATEPHUAJIbI,
HEOBXOIUMBIE JIUIAA OHEHKU 3HAHUU, YMEHHUU, HABBIKOB U (MJIN)
OIIBITA JEATEJIBHOCTH

OI[CHO'-IHLIC CpeacTBa 14 NPOBEACHUA TEKYIIEr0 KOHTPOJIsA

Texymuil KOHTPOJIb OCYILECTBIIACTCS MPENOJaBaTelleM IUCLUUILIUHBI IIPU IIPOBEICHUU
3aHATUN B (hOpME TECTOBBIX 3a/IaHUM, YCTHOT'O ONPOCA U MPAKTUUECKUX 3aJaHUM.
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YK-1 CnocoleH ocymecTBJIATh KPUTHYECKUH aHAIU3 NMPOOJEMHBIX CHTyallWil Ha
OCHOBE CHCTEMHOI'0 MOXX0/1a, BLIPA0ATHIBATH CTPATETHIO A CTBUI

YK - 1.2. OcymecTBjisieT NOMCK M KPUTHYECKHM aHAJM3MPYyeT HHEPOPMALMIO,
He00XO0IUMYIO /ISl pellieHUsI MOCTABJIEHHOM 3a1a4u

IlepBblii 3Tanm  (MOPOroBoii ypoBeHb) — MOKa3biBaeT C(OPMHPOBAHHOCTH
NMOKAa3aTeJIi KOMIETEHUNH «3HATH)». MPUHIMIbI U METOAbI CHCTEMHOr0 MOJX0Ja AHAJIH3A U
CHHTe3a HH(pOPMALIUH.

TecToBblE 3aHaHUA 3aKpPbITOI'o TUIIA

1. XuMu4ecKH HeJeJuMble YaCTHLbI HA3bIBAIOTCA (BbIOEpPUTE OJUH BAPHAHT OTBETA):
a) MOJIEKYJIa BOJbI

0) aToMm KucIopoaa

B) SJIPO aTOMa IeJus

') MOJIEKYyJ1a aMMHaKa

2. JloHOpHO-aKIeNTOPHAsA CBA3b—ITO YACTHBII cJIy4aii (BbIOepuTe 0OJUH BAPHAHT OTBETA):
a) IOHHOMU CBSI3U

0) METAJUTMYECKOU CBSI3H

B) BOJIOPOJHOM CBSI3H

') KOBAJICHTHOM CBS3U

3.B paaxy ruapokcunoB Ba(OH),-Mg(OH),-KOH cuia ocHoBanmii (BbIOepuTe OIHMH
BAPHAHT 0TBETA):

a) pacrer

0) yMeHbIIaeTCs

B) CHauaja ocjiadeBaeT, 3aTeM pacTeT

I') HE U3MEHSETCs

4. KonuvecTBo (MOJIb) KATHOHOB U AHHOHOB, 00pa3yONIIMXCH NMPHU MOJTHON Tuccouunanum 1
MOJIb HUTPATA AJTIOMHHUS, COOTBETCTBEHHO PABHbI (BbIOEPHTE OJUH BAPUAHT OTBETA):

a)3nul

6)lu3l

B)2wu 3

r)3u2

5. B o0beMHOM aHa/u3e MCHOJB3YIOT OJHY M3 NPHBEICHHbIX HM)Ke KOHIEHTPAIUM
pacTBopa (BbIOepHUTEe OAUH BAPHAHT OTBETA):

a) MOJISIpHAsl KOHLIEHTPALMs KOJIMYECTBA MOJIEKYJI pACTBOPEHHOTO BEIIECTBA

0) MoispHas KOHIEHTpalMs HKBUBAIEHTOB pPAaCTBOPEHHOTO BellecTBa (HOpMallbHAs
KOHIEHTpaLs)

B) MOJISUIbHAsI KOHLIEHTPALIUA

') MOJIIpHAsi KOHIIEHTpAIs KOJINYeCTBa HOHOB PACTBOPEHHOTO BEILIECTBA.

Koroun:

SR b I
o|o|® |7 |w
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6.

IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBeTCTBHE. CylIECTBYIOT Pa3Hble KJIacChl

coequHeHUu. BpigeasiroT MeTaJlIbl, HEMETAJJIbl, OKCH/Ibl, OCHOBAHUA, KHUCJIOTbI, COJIH.
YcraHoBUTE COOTBETCTBHE MEKITY (1)0pMy.]'IOI71 BEIIECTBA U KJIACCOM HEOPraHHYE€CKUX

CcoeIMHEeHM M

Kiacc HeopraHmyeckux coeIMHeHu BemecTBo

1. CpenHsist coiib a) H,CO3

2. OcHoBanue 0) CuSO,4-5H,0

3. Kucnora B) CO,

4. Kpucraumornapar r) K>SO,
1) Cu(OH),
e) NaHCO4

Karoun:
2 3 4
r I a §)
Bropoii 3Tan (NpOABHHYTHIH YpPOBeHb) — NOKa3bIBaeT CHOPMHUPOBAHHOCTH

MmoxKa3aTrejisd KOMIECTCHINN «YMETb»: OCYUIECTBJSATH NMOUCK M KPUTHYECKH aHAJIU3MPOBATH

I/IH(l)OpMaIII/llO; NPpUMEHAThL MNPUHOMIOBI W METOALBI CHCTEMHOI'O MNOoAxXoJa /Jsd PpPelICHUsA
NMOoCTaBJICHHBIX 3a1a4.

3aiaHus OTKPBITOrO0 THIIA (BONPOCHI VISl OIIPOCA):

1. Ha3oBute 3aKkoH, COIJIACHO KOTOPOMY OIMHAKOBOE YHCIO MOJEKYNI COACPKHUTCS MpH
OJIMHAKOBBIX YCJIIOBUSIX B PaBHBIX 00BEMax Pa3IMUHBIX Ta30B.

2. Jlaiite ompeneneHWe — MOKa3aTeNl0,  ONPEACTSAIONIEeMY  YHCIO  OTHAHHBIX  WIHU
MIPUCOETMHEHHBIX AJIEKTPOHOB HJIM 7K€ YHCJIO CMEIICHHBIX AJIEKTPOHHBIX AP B COCIMHECHUU.

3. Kakoe nasBanue B Ilepuomnueckoit tabnume /.M. MeHneneeBa UMEIOT rOpU30HTATbHbBIE
pAObl  DJIEMEHTOB, KOTOpPbIE HAYMHAIOTCSA IICJIOYHBIM METAUIOM UM 3aKaHYMBAKOTCA
VHEPTHBIM I'a30oM.

4. Ha3oBuTe Kjacc COENMHEHUH, MPH IUCCOIMALMUA KOTOPBIX OOpa3yroTCs KaTHOHBI H' u
OTPHULATEIIBHO 3aPsIKEHHBIE KUCIOTHBIE OCTATKH.

5. Vkaxwure, 0 KAKOM IMPOLIECCE UJIET PeUb: MPOIECC MOCTEIIEHHOTO 100aBICHUS TUTPOBAHHOTO
pacTBOpa peareHTa K aHaJu3upyeMOMy pacTBopY.

Kmroun:

1 3aK0H ABOTaJIPO

2 CTEIIEHb OKHUCIICHUS 3JI€MEHTOB

3 TIEPHO]T

4 KHCJIOTEI

S5 | TUTpOBaHUE

Tperunit 3ran (BbICOKHMII YPOBeHb) — IOKa3bIBaeT C(HOPMHMPOBAHHOCTb IOKa3aTess

KOMIICTCHIIUMA «KMUME€THh HABBIKHW)) ! MPaAaKTHY€CKOI0 Bblﬁopa ONTHMAJILHBIX CIIOCO00B peumienus

3aaav.
IIpakTuyeckue 3a1aHus

1. MaccoBas nomas xaopuaa HaTpust B pactBope 15 %. OnpenenuTs KOJIM4eCTBO BOJIBI,
HeoOxoaumoe 1iyist mpuroToBieHus 100 M1 JTaHHOTO pacTBopa.
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2. ®ocdar KambIMs SBISACTCA DIEKTPOJIUTOM. YKAKUTE CyMMapHOE KOJHYECTBO KAaTHOHOB WU
aHMOHOB, HA KOTOPOE TUCCOLUUPYET NAaHHOE BEILECTBO.

3. O6wsacuure Ha mpumepe peakuuu 2CO + O,—2CO0;

KaKk ¢ IoMOoUIbi0 (DaKTOpOB, BIMSIOIIMX Ha XMMHUYECKOE paBHOBECHUE, MOXHO CMECTHUTb
PaBHOBECHE CUCTEMBI B CTOPOHY IPSIMOU peaKIyHy.

4. MossipHast Macca Jr000ro BelecTBa 3aBUCUT OT aTOMapHOI'o cocTaBa BemiecTBa. Onpenenute
MOJIIPHYIO MacCy OKCHJIa BOJOPOAA.

5. Ilpu onpenenennn KapOOHATHON KECTKOCTH BOJIBI J00ABISAETCS UHANKATOP, pabOTAIOLIHNA U
onpeaeneHHoM pH cpeasl pacTBopa U TUTPYIOT paCTBOPOM COJISIHOM KHCIIOTBI. Y KaKUTE
HHJIMKATOP, UCIIOJIb3YEMBIH I OIIPEACIICHUS )KECTKOCTHA BOJBI.

Kaoun:

85T

5

YBCIWYNUTH JABJICHUC U KOHOCHTPAIWIO HCXOJHBIX BEHICCTB

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

OB WwNF-

METUJIOBBIM OpaHKEBBIN

OIIK-4. Cnoco0eH wuCmoab30BaTh B NPOdeccCHOHAJBLHOH JIeSITeJIbHOCTH METOAbI
peuleHusi 3a7a4 ¢ NMPUMEHEHHEM COBPEMEHHOI0 00OPYI0BaHMS NMPH Pa3padoTKe HOBBIX
TEXHOJIOTHII M WCHOJb30BATh COBPEMEHHYH) MNPOo(ecCHOHATBHYI) METOI0JOTHIO s
NMPOBeIeHUS IKCNEPUMEHTATbHBIX UCCJIEI0BAHNIA U NUHTEPNPeTALMN UX Pe3yJIbTATOB.

OIIK-4.1. Ucnoab3yeT B NpodecCHOHAIBHON 1esiTeJIbHOCTH MeTO/AbI PelIeHus 3a1a4 C
NpUMeHeHHeM COBPEMEHHOIr0 000py10BaHUs NPH Pa3padoTKe HOBBIX TEXHOJIOT Uil
o0menpogeccHOHAJIbHBIX 3a1a4.

ITepBblit 3Tan (MOPOroBOM ypPOBEeHBb) — NMOKa3bIBAeT C(POPMHUPOBAHHOCTH NMOKA3ATEJIS
KOMIIETEHIIUHM «3HATh»: TeOPEeTHYECKHEe OCHOBbI HEOPraHUYeCKOH XMMHHU U BO3MOKHOCTh
HUX NPUMEHEHH B PO ecCHOHAIBLHOM AeATeIbHOCTH.

TecToBbl€ 3a1aHUA 3aKPbITOIr0 THUIIA

1. BbiOepuTe cpeau NpeACTABJIECHHBIX COeIMHEHHMI KHUCJIOTY (BbIOepuTe OAUH BAPUAHT
0TBETAa):

a) H2C03

6) NaOH

B) KCI

F) A|203

2. U3 npencTaBjieHHbIX COeTUHEHN ra3000pa3HbIM BeLIECTBOM siBJsieTcsl (BbIOepuTe 1Ba
BApPHAHTAa OTBETA):

a) 0,

6)P

B) K

F) N2

3. BemecrBa, yckopsilonige XHMH4YeCKHe TMpoLecchbl, HO He BXOAsIMe B COCTaB
KOHEYHOI'0 NMPOAYKTAa (BbIOEpUTE OAUH BAPUAHT OTBETA):

a) UHANKATOP

0) KaTanu3aTop

B) COJIb
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' ) FHTUOUTOP

4. MaccoBas 10Ji1 BOA0OPO/Ja MeHbIIe BCero B BellecTBe, (popMyJsia KOTOPOro (Boidepure
OIMH BAPMAHT OTBETA):

a) CH4

6) H,CO3

B) Csz

F) C2H6

5. TurpoBaHMe THAPOKCHAA HATpusi PadoOYUM PacTBOPOM IIaBeJeBOil KHUCJIOTHI
He00X0UMO NMPOBOAUTH B NPUCYTCTBUM HHIAMKATOPA (BbIOEpPUTE OJJMH BAPHAHT OTBETA):
a) ¢penondranenHa
0) METUIIOBOTO OPaH>KEBOIO
B) JJaKMYyca
I') METUJIOBOT'O KPAaCHOI'O
Kiroun:

R
—

QPR WINF-

|| O\

6. IlpounTaiiTe TeKCT M YCTAaHOBUTEe co0OTBeTcTBHEe. CyIIECTBYIOT pa3Hble KJIACCHI
coequHeHHIl. BpiaesiloT MeTa/LuIbl, HEMeTAJLIbl, OKCH/IAbl, OCHOBAHMS, KHCJIOTbI, COJIH.
YcranoBure coorBercTBHEe Mexay (GopMyJiol BellecTBa W KJIACCOM HEOPraHUYeCKHX
COeIMHEeHUI1:

Kuacc Heoprann4yeckux coeuHeHHU Beuecrso
1. Cpeausist COJIb a) Mg(NO3),
2. OcHoBaHue 0) K,0
3. OCHOBHBIN OKCH/JT B) Al(OH);
4. Kucnora r) HNO;
Kioun:
1 2 3
a B 0 r
Bropoii »3Tanm (NPOABHHYTHI YpPOBeHb) — TMOKa3biBaeT CHOPMHPOBAHHOCTH

MOKa3aTeJad KOMIIETCHIMU «KYMETB»: IPUMECHATD OCHOBHBIC 3AKOHBI U METOAbI, IPUCYLIIHE
HEOPraHW4YeCcKOM M AHAJIUTHYECKOM XUMMH JJIf pelleHus 32424 NpoecCHOHATbHOH
NAeATEJbHOCTH.

3aaHus OTKPBITOrO THIIA (BONPOCHI IJIsl OIIPOCA):
1. Ilpu peakuu B3auMoIEHCTBUU XJIOPUAa HATPUsI U HUTpaTa cepedpa oOpa3yercs ocaloK.
HA30BUTE €T0.

2. YKaane, Kakas BCJIMYMHA BBIPAXKACTCA B IPOLCHTAX M IIOKA3bIBACT OTHOIICHHWE MACCBhL
YUCTOI'0 BCIICCTBA K MAaCCC BCCTO paCTBOpA.
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3. Onpenenute Ha3BaHUE BEILIECTB, PACTBOPHI U PACIUIABBI KOTOPBIX MPOBOIAT ICKTPUUESCKUN
TOK.

4. YKaXuTe Ha3BaHUE AIIEKTPOHOB, KOTOPBIE IPHHUMAIOT y4acTHe B 00pPa30BaHUM XMMUYECKUX
CBSA3€H M HAXOZIATCS HA BHELTHEM DHEPreTUYECKOM YPOBHE.

5. HazoBure HayKy 0 METOJaX HCCICAOBAHMS XUMHIECKOTO COCTAaBA BEIICCTRA.

Koaroun:

xJopuj cepedpa

MaccCoBas 40Ji BEIICCTBA

QJICKTPOJINTBI

BAJICHTHBIC

OB WN -

AaHaJIMTHYCCKasd XUMHA

Tpernii 3Tan (BBICOKHII YPOBEHb) — INOKa3bIBaeT C(POPMHMPOBAHHOCTH NOKAa3aTess
KOMIIETEHIIHN «UMETh HABBIKN». TEOPETUYECKHX M MPAKTUYECKHX OCHOB HEOPTraHN4YeCKOi
U AaHAJTUTUHYECKOH XUMUM B npodeccuoHaNbHOM AeATeabHocTH [IpakTHYeckue 3a1anns

1. B aTome xene3a coAepKUTCS 26 MPOTOHOB U 26 3JEKTPOHOB. YKAXKHTE YHCIIO HEUTPOHOB,
COJIEpXKAIINXCS B aTOME XKee3a.

2. B mporrecce yka3aHHOW HUKE OKUCITUTEIbHO-BOCCTAHOBUTEILHON PEAKIH, U3MCHUIIHCH
CTETeHH OKUCJICHHSI aTOMOB, BXO/ISIINX B COCTAB PEarupyIOLINX BEUIECTB. Y KAKUTE 3TH
BemiectBa: ZN+HSO4= ZnSO4+H,1T

3. Brruucaure pH pactBopa, KOHIIEHTpALKS THIPOKCUI-MOHOB B KOTOPOM paBHA 108 (Momb/m).
4. YKaXuTe PEeaKIHio CPeIbl BOJHBIX PACTBOPOB XJIOPH/Ia HATPHS, HUTPATa aMMOHUS, CyIbhuIa
HaTpus (YKaKUTE TIOCTIEI0BATENBHO).

5. Ompenenute TUTP IIABEIEBOM KHUCIOTHI B pacTtBope, eciau HaBecka HpCoO4:2H0 maccoit
0,6825 r pacTBOpeHa B MepHOi kosbe Ha 100 mur.

Kmroun:
1. 30
2. LIMHK, BOJIOPOJI
3. |pH=10"-10°=10° pH=6
4, HelTpanabHas, KUclas, meaoyHas
5. 0,006825 r/mn

OueHoYHbIE cCpeACTBA A/ POBEJICHUA NIPOMEKYTOYHON aTTeCTalMU

Ecnu cTyneHT He cripaBWiICs C YacThIO 33JaHUN TEKYIIET0 KOHTPOJIS, EMYy MPel0CTaBIIIeTCs
BO3MOXKHOCTh CJaTh TE€Mbl Ha WTOTOBOM KOHTPOJBHOM MEPOTNPUITHH B (OpME OTBETOB Ha
BOITPOCHI MJIM TECTOBBIX 3aJJaHUM.

OneHouHble Cpeacrea AJid MpoBEeACHUSA IK3aMEHa
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7.

ATTecTranus mpoBoaAUTCs B (hopMe YCTHOTO 3K3aMEHa.
Bomnpocs! 115 3xk3aMena

KBaHTOBBIE UKClla KaK XapaKTEPUCTUKU COCTOSIHUS 3JIEKTPOHOB B aTOME.

[Tpunmun [aymnu.

ITopsinok 3anosIHeHUs TOAYPOBHEN.

[Topsinok 3anonHeHus: opOuTaneil Ha MoLypOBHE.

IIpaBuno XyHna, ero WIIOCTpalys Ha KOHKPETHBIX IIpUMepax.

OOBscHEHHE NIPUYHUHBI IEPUOINYECKOI0 U3MEHEHUS CBOMCTB 3JIEMEHTOB HAa OCHOBECTPOCHHUS
aTOMOB.

OHeprus MOHU3ALNH, €€ U3MEHEHHE Yy JJIEMEHTOB IEPUOJNYECKOM CHUCTEMBI IOTPYIIaM

U TIEPUOJIAM.

8.

:‘)JIGKTpOOTpI/IHaTCHBHOCTI) 9JICMCHTA, e€ 3HaUYCHUE JJIsI npeaAcCKa3aHus TUIla XHUMHYECKOU

CBsI3H.

9.
10

Buas XuMHueCcKoii CBS3U.

. KoBasienTHast cBsi3b, MexaHu3M €€ 0Opa30BaHUsl, OCHOBHBIE CBOMCTBA, CBSI3bKOJIMYECTBA

O6pa3yeMHX KOBaJICHTHBIX CBS3€H CO CTPOCHUEM BHGKTPOHHOP'I 000JIOUKH.

11
12
13
14

. HCHOJUIpHaSI " noJIsIipHas KOBaJICHTHAs CBA3b.

. KOOpI[I/IHaI_II/IOHHaH CBA3b, eé O6H_IHOCTL U OTJINYHUS OT KOBAJICHTHOM CBSI3U.

. Monnas CBA3b, IPUYXMHBI BOSBHUKHOBCHUSA U OCHOBHBIC CBOICTBA.

. BO,I[OpOI[HaH CBA3b, YCJIIOBHUA eé BO3HHMKHOBCHHUA, e€ cuia U BIMSHHUE Ha CBOMCTBA

BCIICCTB.

15
16
17
18

. AMOp(]HOE U KPUCTAIIINUECKOE COCTOSIHUS TBEP/BIX TeEll.

. Oco0eHHOCTH CTPOEHUS U CBOMCTB aTOMHBIX, HOHHBIX U MOJIEKYJISIPHBIXKPUCTAJLIOB.
. DaKTOpBI, BIUAIOIIME HA CKOPOCTh XMMUYECKUX PEaKLUil.

. 3akoH neiictBus Macc. OCOOEHHOCTHU €ro MPUMEHEHUS K PEaKIUsIM BIreTepOreHHbIX

CUCTCMaAX.

19.
20.
21.
22.
23.
24.

KoHcTaHTa CKOPOCTH XMMHUYECKOW PEAKIIUH.

VYpaBuenus Appenunyca u Bant-I'ogpda.

DHeprus akTUBAIIH.

CocTosiHMEe XMMUYECKOT'O paBHOBECHSI.

KoHcraHTa paBHOBECHS.

[Tpuniun Jle-llaTense, onpeaeneHue CIBUTa paBHOBECHS B CUCTEMax NMPHUU3MEHEHUHU

TEMIIEpaTypBhl, JABJICHUS U KOHIEHTpauuil. [[puMeHeHne K TeTepOreHHbIM CUCTEMaM.

25
26
27

. TennoBoii 3¢ pexT XumMHuecKol peakuu.
. 3akoH ['ecca u ciienCTBUA U3 HETO.
. CrannapTHas Teriora oOpa3oBaHMs M €€ UCIOIb30BaHUE IIPU pacyeTax TEIIOBBIX

s dexTos.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

[TonsiTHE 00 SHTPOIHH.

CrniocoObI BbIpaKeHHs! KOHLIEHTPAIUK PAaCTBOPOB.

KonnuratusHble cBoiicTBa pacTBOpoB. 3akoHb! Payns u Baut-I'odda.
N3oToHnuyeckuit KOOQPUIIMEHT U ero PU3NIECKHI CMBICTT.
KonuuecTBeHHBIE XapaKTEPUCTUKH MTPOLIECCA FIEKTPOIUTHYECKON TUCCOLNALINN.
VYcnoBus HeoOpaTUMOCTH HOHHBIX peaKLUi.

HoHHOE IPpOU3BENECHHUE BOBI.

Bonopoanslii mokasaTens.

OcHoBHBIE ClTydau THIPOJIN3a COJIEH.

CreneHb M KOHCTAHTa THIPOJIN3A.

N3BECTKOBBIN U U3BECTKOBO-COJOBBIN METO/bI YMITUEHHUS.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIINH

3aKOHOMEPHOCTH psifa HaIPSHKEHUH METAIUIOB.

Bz3anMoaeiicTBrEe METAIIIOB C BOAOU Y KMCIIOTAMHU-HEOKHUCIUTEIIMHU.
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42. B yeMm cymHoCTh 00bEMHOI0 aHaIu3a?

43. Yrto Takoe ToYKa SKBUBAJICHTHOCTH U KaK OHA (pukcupyercs?

44, Kaxum TpeOOBaHUSAM JIOJKHBI OTBEYATh PEaKIK, IpUMEHseMble B 00beMHOM aHanu3e?
45. Kakoit pacTBOp Ha3bIBaIOT TUTPOBAHHBIM? B KakMX eMHUIIAX BBIPAXKAIOT TUTP?

46. Kaxue pacTBOpbI HAa3bIBAIOTCA "MPUTOTOBICHHBIMU" U "yCTaHOBJICHHBIMU"?

47. Kakas peakiusi JIeKUT B OCHOBE METO/1a HEHTpanu3auuu?

48. Kakwue BemiecTBa OMpeaesiioT METOAOM HEUTpaIr3aun?

49. Yro Takoe nHauKaTophl? Kakne nHIUKATOPBl IPUMEHSIOT B METO/IC HEHTpaIU3aIiun?

4. METOAUYECKHUE MATEPHUAJIBI, OIPEJEJAIOINUE ITPOLEIYPbI
OIIEHUBAHUSA 3HAHWI, YMEHUIA, HABBIKOB ¥ (MJIN) OIIBITA
AEATEJBHOCTH

Texkymmi KOHTPOJIb

TectupoBanue A MPOBEACHUS TEKYIIErO KOHTPOIISL MPOBOIUTCS ¢ MOMOIIbI0 CHCTEMBbI
JMCTAHIIMOHHOTO OOydYeHHMs WM KoMIbioTepHoi mporpammbl Moodle. Ha tectupoBanue
orBoautrcst 20 wmuHyT. Kaxzaplii BapuaHT TECTOBBIX 3agaHui BkiItoyaeT 20 BOIPOCOB.
KonruecTBO BO3MOXKHBIX BapHaHTOB OTBETOB — 4 win 5. CTyneHTy He0OXOAMMO BBIOpPAaTh OJIMH
MIPaBUJIbHBIN OTBET. 3a Ka)XIbli MPaBUIBHBIN OTBET Ha BOIIPOC MpHcBanBaeTcs S5 6amioB. [llkana
nepeBoaa: 19-20 nmpaBUIBHBIX OTBETOB — OIIEHKA «OTIUYHOY (5), 15-18 nMpaBHIBHBIX OTBETOB —
OIlICHKa «XopoIio» (4), 12 mpaBWIBHBIX OTBETOB — OILIEHKAa «yJOBIeTBOpUTeabHO» (3), 1-11
MPaBUJILHBIX OTBETOB — OLIEHKA «HE YIOBJIETBOPUTEIHHOY (2).

Onpoc Kak CpeicTBO TEKYIIEro KOHTPOJIS MPOBOAUTCA B (DOPME YCTHBIX OTBETOB Ha
Bonpockl. CTy/IEHT OTBEYAET Ha MOCTABJIEHHBIM BOIPOC Cpa3y, BpeMs Ha MOJITOTOBKY K OTBETY
HE IIPEIOCTaBIIAETCA.

[IpakTueckue 3alaHusl KaKk CPEICTBO TEKYILUErO KOHTPOJSA NPOBOAATCA B IHCbMEHHOU
dopme. CTyneHTy BbIIaeTcs 3aaHue U npeaocTanisercs 20 MUHYT 17151 TOATOTOBKH K OTBETY.

HpOMe)KyTO‘-lHaﬂ arrecranud

DKk3aMeH MPOBOAUTCA B YCTHOU (opme. M3 sK3aMeHAIIMOHHBIX BOIPOCOB COCTABISETCS
20 »K3aMeHAlMOHHBIX OuieToB. Kaxplii OWJIET COCTOMT W3 Tpex BompocoB. KomruiekT
HK3aMEHAIMOHHBIX OUJIETOB MPEICTABICH B YUeOHO-METOIUYECKOM KOMILIEKCE JUCIIUILTHHBIL.

Ha noaroroBky k OTBETYy CTyAEHTY npenocTasisiercs 20 MUHYT.
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