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Y4ebHO-MeToIn4ecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00yJatoIIXCs
10 TUCLUITIAHE

®DOH/T OIIEHOYHBIX CPEJICTB JUIsl IPOBEICHUS MPOMEKYTOYHON aTTeCTaIlluu 00y-
YAIOIUXCS IO JUCLIUTLINHE

OcHoBHasl U JONOJHHUTEIbHAS yyeOHas TuTepaTypa, HeoOXxoaumast it OCBOCHHS
JUCLUIIIUHBI

Pecypchl nHpOpMaMOHHO-TEIEKOMMYHUKAIMOHHON ceT «HTepHeT», HeoO-
XOJIUMBbIE JJISI OCBOCHUS TUCHUILITAHBI

MGTOI[I/I‘ICCKI/IG YKa3aHusd OJId 06yqa}0mnxc;1 10 OCBOCHUIO JHUCIUIIIINHBI

WudopmannoHHbIe TEXHOJIOTUH, UCTIOIb3yeMble TIPU OCYILIECTBICHUH 00pa30Ba-
TEJIBHOTO Ipolecca 0 AUCLUUILINHE, BKIIIOYasl IepeYeHb IPOrpaMMHOro odecre-
YeHUs1 U UHOOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

MartepuanbHO-TeXHUUYECKas 6a3a, He0OXoauMast I OCYIIeCTBIIEHUsT 00pa3oBa-
TEJIBHOTO TMpoIiecca 1Mo AUCIUILTAHE

[Tpunoxenue. ®OHT OLIEHOYHBIX CPEACTB ISl TEKYIIETO KOHTPOJISI yCIIEBAEMO-
CTH U MIPOBEJICHUS TIPOMEKYTOYHON aTTeCTalluU 00YyJaIOIINXCs

JIucr perucrpanuu U3MEHEHUN
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1. Tlnanupyemble pe3yJibTaThl 00yYeHHUsI MO AUCHHUIIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yJabTatamu ocBoeHus OIIOIT

1.1. Ileas u 3a7a9u AMCHUILINHBI

bakanaBp mo nHampasiaeHuto moarotoBku 35.03.05 CamoBoACTBO MTODKEH OBITH MOJTOTOBJIEH K pe-
IICHUIO 3a1a4 HpO(bGCCHOHaHBHOﬁ ACATCIBbHOCTHU CHGI[yIOH_II/IX TUIIOB: HpOI/IBBOI[CTBeHHO-
TEXHOJIOTHYECKOMY.

Heab nucuumInHbl — cOpMUPOBaTh y 00YYaIOLMXCS 3HAHUS, IPAKTUYECKUE YMEHHSI U HaBBIKU
10 XUMHUH OO0IIEH, HEOPraHMUECKOW M aHATUTUYECKOH, KOTOPbI HEOOXOUMBI Il YCBOSHUS IPOPMINDY-
IOUIMX JUCLUIUIMH, o0ecleyrBalyl IOHUMaHUe U OCBOEHHE METOJIOB aHAJIU3a U 3aKJajbIBajiu 0a3uc s
MOCTeyIONEeH MPaKTHUECKONW paboThl B COOTBETCTBHH C (POPMHUPYEMBIMU KOMITETECHIUSMU.

33I[a‘llfl AUCHHUIIJIMHBI?

— TOJIYYUTH 3HAHHS MO0 TEOPETUYECKUM OCHOBAM XMMHUHU U CBOMCTBAM BaKHEHIINX OMOTEHHBIX U
TOKCHYHBIX XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIIECTB,
HAYYUTb MPEACKA3BIBATh BO3MOKHOCTh U HAMPABJICHUE MPOTEKAHNSI XUMUYECKUX PEAKIIUM, YCTAaHABIUBATh
B3aUMOCBSI3U MEXIY CTPOCHHUEM BEIIECTBA U €r0 XMMUYECKMMHU CBOMCTBAMHU, MTOJI30BaThCA COBPEMEHHOM
XUMHYECKOH TEPMUHOJIOTHEH, BRIPA0OTaTh YMEHUS MOJIH30BATHCS MPOCTEHIIINM JTab0paTOPHBEIM 000PYI0-
BaHHEM, XUMHYECKOU MOCYI0H U U3MEPUTEIbHBIMU MTPUOOpPAMHU, TPUBUTH HABBIKM PACUETOB C MCIOJIB30-
BAHUEM OCHOBHBIX MOHATUN M 3aKOHOB CTEXMOMETPUH, 3aKOHA JEUCTBYIOIMX MACC, HOHATHUA BOJAOPOIHBIN
Y THAPOKCUJIBHBIN MMOKa3aTeIN W PacYeTOB, HEOOXOIUMBIX ISl IPUTOTOBJIECHUS PACTBOPOB 33JJaHHOTO CO-
CTaBa,

— IIO3HAKOMUTb C OCHOBAaMHU COBPEMEHHBIX METOA0B XUMHUECKOT0 AHAJIN3A;
— IIPUBUTH HAaBBIKU PACYETOB U IIPUTOTOBJICHHS pACTBOPOB 3aJaHHOM KOHLIEHTPALIUH;

— JUIA TIOJTY4EHUS JOCTOBEPHBIX PE3YJbTAaTOB aHAJIN3a, HAYYUTh CTaTUCTUYECKON 00paboTKe moy-
YEHHBIX PE3YJIBTATOB.
1.2.

OIIK-1 CnocoGeH pemath TUIOBBIE 33/1a4H IPOPECCHOHATBHON NEsTETbHOCTH HAa OCHOBE 3HAHUI OCHOB-
HBIX 3aKOHOB MaTE€MAaTHYECKHUX, €CTECTBEHHOHAYYHBIX U 0OLIENpPO()EeCCHOHAIBHBIX AUCHUIUIMH C IpUMe-
HEHHEM HHPOPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH.

KOMHeTeHHI/II/I H MTHAUKATOPBI UX JOCTHKEeHMI1

Kox n HammeHoBaHue Popmupyembie 3YH
WHJUKATOpa 10CTH-
YKCHHST KOMIICTCHITHH AHAHNS yMEHHs HABBIKU

N -1onk-1 Ucnonb3y-
€T OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCITUTIIUH JJIs pe-
IICHHs] CTAaHAAPTHBIX
3a1a4 B 00JIacTH ca-
JIOBOJICTBA C IIPUMeE-
HeHHeM HH(opMaIu-
OHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH

OOyuarommiicss  JOJKEH
3HaTh:  CBSI3b  MEXAY
CTPOEHUEM BEILIECTB U UX
XUMHUUYECKMMH CBOMCTBA-
MH, OCHOBHBIC XHMHYE-
CKHE 3aKOHBI U TOHATHS;
MPAKTUYECKOE MpPHUMEHE-
HUE HEKOTOpPBIX HEopra-
HUYECKMX BEIISCTB B
CEIbCKOXO03SMCTBEHHOM
npousBoacTBe - (b1.0.37
-3.1)

OOyuarommiicss  JOJIKEH
YMETh: CaMOCTOSITEJIbHO
paboratb ¢ ydeOHOW u
CIIPaBOYHOM  JIUTEpaTy-
po¥ ¢ NMPUMEHEHUEM WH-
dopmannoHHO-
KOMMYHUKaI[MOHHBIX
TEXHOJIOTUI, HCIOJIb30-
BaTb CBOWCTBA XHWMMYE-
CKUX BeIIEeCTB B Jabopa-
TOPHOH W  MPOU3BOA-
CTBEHHOW IIPAKTHKE -

(b1.0.37-VY.1)

OOyuarommiicss  JOJDKEH
BJIAJICTh  COBPEMEHHOU
XUMHYECKOW TEPMHUHOJIO-
ruei B obiactu Heopra-
HAYECKOUM XHUMHH, OC-
HOBHBIMU HaBBIKAMH 00-
pameHuss ¢ Jyaboparop-
HbIM 00OpyJOBaHHEM U
MOCY/I0M; 3HAHUSAMH IO
TEOPETUYECKIM OCHOBaM
COBPEMEHHBIX  METOJIOB
ananuza -(b1.0.37-H.1)

4




2. Mecro aucuumauHbl B cTpykrype OIIOIT

I[I/ICI_II/IH.HI/IHa «XUMUS HCOpTraHHUYCCKad U aHAIIUTUYCCKASA» OTHOCHUTCH K 00s13aTeNbHOI YacTH OC-

HOBHOU nIpodeccronanbHON 00pa3oBaTebHON POrpaMMbl OakajiaBprara.

3. OO0bém nucuMILVIMHBI U BUABI Y4eOHOH padoThl

coB). Jucuunnuna uzydaercs Ha 1 Kypce.

OO0BeM IUCHMILIMHEBI cocTaBigeT S5 3aueTHbiXx equnul (3ET), 180 akageMuueckux JacoB (majiee ya-

3.1. Pacnpenesienue o0bemMa TMCHUIIUHBI 0 BUAAM yueOHOH padoThI™
Bun yuebHoit paboTbl Komurecrso
4acoB
KonraktHasi pa6ora (Bcero) 24
B Tom uncie:
Jlexruu (JI) 12
[Ipaktrueckue 3ansarus (113) -
Jlabopartopusie 3ansTus (JI3) 12
CamocTtosiTesbHas pabora odyyarommxces (CP) 147
KoutpoJsb 9
Hroro 180
3.2. PacnpenesieHue yueOHOIro BpeMeHHU IO pa3jejaM U TeMaM
B TOM YHCJIC
No Bcero | koHTakTHas pa- R
TeMbI HanmenoBanue pa3nenoB U TeM HACOR 5ot = 5
CP | 2 §
JI J3 | 113 d
1 2 3 4 5 6 7 8
Pazgen 1. O0mas xumus
1.1. | OcHOBHBIE NOHSATHS M 3aKOHBI CTEXHOMETPUU 13 - - - 13 | x
1.2. | CKOpOCTb M 3HEPIreTUKAa XUMUUECKHUX PEaKIMH 16 2 2 - 12 | x
1.3. | PactBOpbI 14 - - - 14 | x
1.4, Crpoenue atoma, nepuoanueckuii 3ako 1. . Men- 14 > ) i | X
JiesieeBa U XMMHUYECKas CBA3b
1.5. | OKuCAUTENBPHO-BOCCTAHOBUTENbHBIE PEAKIIMH 16 2 2 - 12 | x
1.6. | KommuiekcHble coeiuHeHus 14 - 2 - 12 | x
Pa3nen 2. XuMHus 3JIEMEHTOB
2.1. | Xumus s-3J1€MEeHTOB 16 2 2 - 12 | x
2.2. | Xumus p-37€MEHTOB 16 2 2 - 12 | x
2.3. | Xumus d-31eMeHTOB 12 - - - 12 | x
Pazgen 3. Xumusa agaauTryeckas
Beenenue. Knaccudukaius METO10B aHaIM3a U Tpe-
3.1. | 6oBaHus K HUM. METpOJIOTHS M CTaTHCTHYECKasi 00- 13 1 - - 12 | x
paboTKa pe3ynbTaTOB aHATN3a
3.2. | OcHOBHBIE NOHATHUS] TATPUMETPUYECKOTO aHAIN3a 15 1 2 - 12 | x
3.3. | CymHOCTh rpaBUMETPUYECKOTO aHAIU3a 12 - - - 12 | x
KoHTpoas 9 X X X X 9
HTroro 180 12 | 12 - 1471 9




4. CTpykKTypa M coiep:KaHHe TUCHHIIHHbI

4.1. Copepxxanue IMCHUIITHHbBI
Pa3znen 1. O6mas xumus
IloHATHS U 32aKOHBI CTEXHOMETPHH.

Momnb, mocTosiHHasE ABOTapo, MOJIsIpHAsl Macca, XMMUYECKUNA SKBUBAJICHT, (DaKTOpP SKBUBAJIECHTHOCTH,
MOJISIpHAs Macca, 3aKOHbI DKBUBAJIIEHTOB, COXPAHEHUS MACChl, IIOCTOSHCTBA COCTAaBa, 3aKOHBI ra30BOI0O CO-
CTOSIHUS BELIECTBA.

CkopocTh 1 3HEpreTuka XuMudeckoil peakunu CpeaHsisi 1 UCTUHHAS CKOPOCTh XUMHUYECKOW PEaKInu;
(hakTOpBhI, BIMSIONIME HA CKOPOCTh PEAKITUU; XUMUYECKas PEaKIMs KaK MOCIIeI0BATEILHOCTh dJIEMEHTAap-
HBIX CTAJIMi; 3aKOH JAECHCTBYIOIIMX MAaCC ISl 3JEMEHTapHOM CTaJUM XUMHUYECKOM pEeaKUWH, KOHCTAHTa
CKOPOCTH PEaKIMU; 3aBUCHUMOCTh CKOPOCTHM XHMHYECKOW peakiuu OT TeMmIepaTypbl, npaBuio BaHT-
l'odda, ypaBHeHne AppeHuyca, SHEpPrusi aKTUBALMHU, YHEPTETHUECKU Oaphep, aKTHBUPOBAHHBIA KOM-
IJIEKC, KaTalin3, Kataau3aTtop, PepMeHT; 3HAaYCHHE YYCHHUS O CKOPOCTH XMMHYECKON pEaKIuu B XUMHH,
OHMOJIOTHH U CETHCKOM XO3SHCTBE; XUMUYECKOE PABHOBECHE KaK KOHEYHBIN pe3ybTaT CaMONPOU3BOIILHOTO
MPOTEKaHUs 0OpaTUMON PEaKIUU, TUHAMUYECKUA XapaKTep XUMHUYECKOTO PaBHOBECHS, MPU3HAKH UCTHH-
HOT'O PaBHOBECHS, 3aKOH JIEUCTBYIOIIMX MacC JJisi XMMUYEeCKOro paBHoBecus, npunuun JlelllaTense, posnb
XMMHYECKUX PAaBHOBECUH B MPUPO/JIC; TEPMOJUHAMUYECKUE CUCTEMBI: OTKPBITHIE, 3aKPBIThIE, U30JIMPOBAH-
HbIC, TOMOTEHHBIC M T€TePOTECHHBIC; BHYTPEHHSSI SHEPT U, SHTAJBINS, TEIIOBOU YP(HEKT XUMHUIECKOH pe-
aKIMM, 3aK0H ['ecca, SHTPOIHUS KaK Mepa BEPOATHOCTH COCTOSIHHUSI CHCTEMBI, H3MeHeHue dHeprun [ mboca
KaK KpUTEpUH BO3ZMOXXHOCTH CAMOIIPOU3BOJIBLHOTO TPOTEKAHUS PEAKLIUU.

PacTBopbI

MOJ’IHpHaﬂ KOHIICHTpAanus, MOJIsIpHAd KOHIICHTpAIUA 3KBUBAJICHTA, MaCCOBas 0JIsd, TUTP, TCPpMOJHUHA-
MUYECKHE MPUYNHBI 00pa30BaHMs PACTBOPOB; (PU3NUECKUE U XUMHUUECKHE CHIIBI, 00YCITaBIMBAIONINE 00pa-
30BAaHUC PACTBOPOB; OTIMYHUC CHUJIBHBIX 3JICKTPOJIUTOB OT CJ'Ia6I>IX; TUIIBI CUJIBHBIX 3JICKTPOJIMTOB; TUApPA-
TaIys MOHOB, TICPBUYHAS M BTOPUYHAS TUAPATHBIE 000JIOYKH, KPUCTAILUIOTHAPATHI; aKTUBHOCTD, K03 du-
IIUCHT aKTUBHOCTHU; TUIIbI CJ'Ia6I>IX SJICKTPOJUTOB, KOHCTAHTBI U CTCIICHU JUCCOLUALINN CJ'Ia6I>IX SJICKTPOJIN-
TOB; BO/Ia KaK CJIAOBIA AIIEKTPOJIUT, BOJOPOIHBIA M THAPOKCHIBHBINA TTOKa3aTeId PACTBOPOB, CITOCOOBI M3-
MEpEeHUs BOJOPOIHOTO MoKa3zaTens; OydepHble pacTBOPbI; THIPOJIN3 COJCH, TUIIBI THIPOIN3a, KOHCTAHTHI
U CTETICHU THAPOJIH3a COJIeH; 3HAUCHHE PACTBOPOB CHIIBHBIX M CJIAOBIX 3JEKTPOJIUTOB B XUMHUH, ONOJIOTHH
U ICOXUMUH.

Ctpoenue atoma, nepuoanyeckuii 3axkon J[.A. MeneneeBa 1 XuMu4eckasi CBsi3b.

OcHOBHBIC TPUHIUIBI KBAHTOBOM TEOPUM CTPOCHHUS BEIIECTBA; KBAHTOBBIC YMCIIA: TJIABHOE, OpOH-
TaJIbHOE, MarHUTHOE M CIIMHOBOE; HEPreTUYECKUE YPOBHHU M MOJYPOBHM aTOMA; MPUHIIMUIBI 3aII0OTHEHUS
AJIEKTPOHHBIX OpOuTaeil aToMa B OCHOBHOM COCTOSIHUM: npuHIun [laynu, npaBuno XyHAa; 3JeKTPOHHbIE
€MKOCTH opOuTaieil, moypoBHEN U YpOBHEH aroma; crocoObl 3alUCH 3JIEKTPOHHBIX (POPMYI aTOMa; CO-
BpeMeHHas (OpPMYIHPOBKA IMEPUOANYECKOTO 3aKOHA; CTPYKTypa IMEPHOAMYECKONW CHCTEMBI; IMPABUIIO
K1eukoBCKOro;nepuoguuHOCTh U3MEHEHHS CBOMCTB aTOMOB 3JIEMEHTOB: SHEPIMHM MOHU3AIMH, CPOJICTBA K
ANEKTPOHY, AJIEKTPOOTPULIATEIBHOCTH, painycoB Ban-nep-Baanbca; nepuoanuecknii xapakrep U3MEHEHUs
CBOMCTB 3JIEMEHTOB; CBSI3b PACHPOCTPAHEHHOCTH XMMHUYECKUX 3JIEMEHTOB C MX IMOJOXKEHUEM B IEpUOIU-
4ECKOM CHCTEME, MAaKpO- U MUKPOAJIEMEHTBI; TUIIBI XMMHUYECKOMN CBSA3H; XapaKTEPUCTUKH CBSI3E€U: DIEKTPU-
YEeCKHE JUIOJbHBIE MOMEHTHI, YP(QEKTUBHBIC 3apsiibl aTOMOB, CTENEHb HNOHHOCTH, HAlpaBIEHHOCTb U
HACBHIIIEHHOCTh, YHEPTUS U JJIMHA CBSI3U; METOJl BaJICHTHBIX CBA3CH; CUTMa- M MHUCBSI3HU, TUIIBI THOpUIN3a-
IIUM aTOMHBIX OpOMTaNel U TeOMETPUs MOJIEKYI; METOJ MOJIEKYJISIPHBIX OpOUTasel; IPUMEHEHNE TEOPHH
XMUMHAYECKOH CBSI3U B XUMHUU U OMOJIOTHH.

OKHCIANTETbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu.

CrerncHb OKHCJICHHS, OKUCIIUTCIIN U BOCCTAHOBUTCIIN; COCTABJICHUC YPABHCHUSA OKUCIUTCILHOBOCCTA-
HOBHTCJIIBHBIX peaKuHﬁ; OKHCIHUTCIIbHO-BOCCTAHOBUTCIIbHBIC ITOTCHIHAJIBI; YPAaBHCHUC HepHCTa; omnpeac-



JICHUC HaIIpaBJICHUA MPOTCKAHUSA OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ C MIOMOIIBIO OKHCIHUTECIIb-
HO-BOCCTAHOBUTCIIbHBIX MTOTCHIHAJIOB, POJIb OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ B IpHUpOAC.

KoMmiekcHble COCIMHECHMUA.

CtpoeHre KOOpIUHAIIMOHHOW cepbl KOMIUIEKCHBIX COSMHEHUN: KOMITJIEKCOO0pa30BaTeib, IUTaH IbI,
JIOHOPHBIE aTOMBI JIMTaH0B, AE€HTaTHOCTh, KOOPAWHALMOHHOE YUCIIO, TEOMETPUsI KOOPAUHAILIMOHHON cde-
pBl; BHEIIHEC(EepHbIE MOHBI; KOMIUIEKCHl C XeIaToo0pazyIoIMMU M MaKPOLMKIMYECKUMH JIMTaHIIaMHU;
YCTOMYMBOCTh KOMIUIEKCHBIX COCIMHEHUI B pacCTBOpPaX, KOHCTAHTa YCTOMYMBOCTH M KOHCTAHTa HECTOMKO-
cTH; (PaKTOpBI, BIUSIONIME HA YCTOWYMBOCTh KOMIUJICKCHBIX COCIMHEHHUN B pacTBOpax: TeMIepaTypa, Xe-
JATHBIA U MaKPOLMKINYECKUN 3P PEKThI, 3aps]l LEHTPATLHOTO HOHA-KOMIUIEKCO00pa3oBaTelis, TEOpUs KO-
OpAVHAIIMOHHOW XUMHUYECKOH CBS3H, 3HAUEHNE KOMIUICKCHBIX COSAMHEHU B OMOXUMUU KIIETKH; OMOHEOop-
raHu4yecKas XUMHUsL.

Pa3znea 2. XumMus 3J1€eMEeHTOB.
XuMus S-3J1€MEHTOB.

CBoeobOpa3ue cTpoeHHUsl aToMa BOJOpOAa, PU3HMYECKUX M XMMHUYECKHUX CBOWCTB 3TOTO 3JIEMEHTA; Ou-
HapHBIE COCTUHEHUS BOJIOPOA C AICKTPOOTPUIIATEILHBIMY 3JIEMEHTAMH, UX TIOBEJICHUE B BOJAHBIX PACTBO-
pax, TUApaTanus MPOTOHA; THAPHUIBI IIEIOYHBIX M MIEIOYHO-3€METbHBIX METAIOB, KX COJICOOpa3HBIN Xa-
pakTep, TUIPHUI-UOH KaK BOCCTAHOBUTENb W JIUTAH[; BOJOPOJHAs CBs3b, €€ 3HAYCHHE B MPUPOJIE; BOJA,
TEOMETPHUS M CBOMCTBA €€ MOJICKYJIbI, CTPYKTYpa JIbja U KUAKOH BOABI, XUMUYECKHE CBOMCTBA BOJIbI, BOJIA
KaK pacTBOPHUTENb W JIUTAHI; 3HAUYCHUE BOAOPOJA Kak Hanboyiee pacmpoCTpaHEHHOTo 3ieMeHTa Bcenen-
HOM, BOJIa B CEJILCKOM XO03SHCTBE, YKOJOIMUYECKUE aCIEKThI BOJOIOIL30BaHMUs; O0IIHE CBOMCTBA dJIEMEH-
TOB [A-mOATPYMIIEI; MIETOYHBIE METAJUTBl KAK BOCCTAHOBHUTEIH, 00pa30oBaHUe OWHAPHBIX COCTUHEHHUA U X
CBOMCTBA, KATUOHBI MIEJIOYHBIX METAIJIOB KaK BayKHEWIIAss XUMHYEcKasi (opMa UX CYIIECTBOBAHUS B MPHU-
polie, CBOMCTBA ITUX KATHOHOB, PEAKIIMHM OWMHAPHBIX COSAMHEHUN C BOJOW; THAPATUPOBAHHBIE KATHOHBI
IIEJIOYHBIX METAJJIOB, BBICOKAsI PACTBOPUMOCTD COJICH IETOYHBIX METAUIOB B BOJIC, KPUCTAJIIIOTUIPATHI;
KOMIUICKCHI KATHOHOB HATPUs U Kallusl ¢ OMOMOJIEKYJIaMH, KATHOHUTHI M MOHHBI 0OMEH HATpUS U Kallus U
JIPYTUX OJTHO3APSIHBIX HOHOB MOYBEHHOT'O PAacTBOPA; HATPUHN M KaJIMil KaK KOMITOHEHTHI TTOYBBI M TIOUBCH-
HBIX PacCTBOPOB, KM KaK 3JEMEHT MHUTAHUS PACTCHHM, KAIHWHbBIE yI0OpeHUs, KPYTOBOPOTHI HATPUS U
KaJisi B pupojie; obrrue croiicTBa [IA-moarpymnmsl; aMmpoTepHOCTh OEPHILITNS, €T0 OKCHIA U THAPOKCH/IA,
TOKCUYHOCTh OCpUILTUS M €T0 COSNUHEHUN; (PU3MUeCKUe U XUMUYECKHUE CBOWCTBA MarHus W KaJIbILIUs, UX
BOCCTAHOBUTEJIbHBIC CBOMCTBA, KATHOHBI MarHus U KaJbIMS KaK BaKHEUITHE (POPMBI CYIIIECTBOBAHMS ITHX
AJIEMEHTOB B MIPHUPOJIC, CBOMCTBA ITUX KATUOHOB; PA3JIMYUE B PACTBOPUMOCTH COJICH MAarHUs W KaJbIUs U
coJIel HaTpHsI U Kajusl, KpUCTAJIOTHAPATHI; KOMIUICKCHBIE COSAMHEHUSI MarHus U KaJbIUs C Xenaroobpa-
3yromuMuuraniamu, Mg2+ u Ca2+ B jKUBOI KieTKe, pojib MarHus B xyopoduuie, Mg2+ u Ca2+ B dep-
MEHTAaTUBHBIX PEAKIMAX; MAarHUN M KaJIbIIUH KaK MUTATEIbHBIE KOMIIOHEHTHI TIOYB, MX HOHOOOMEHHOE T10-
BEJICHHUE B II0YBAX, JKECTKOCTh BOJBI, U3BECTKOBAHUC U U3BECTKOBAHME IIOYB.

XuMus p-2JIeMEHTOB.

Oourme cBoiictBa rneMeHTOB IIIA-OArpyNIIBL; OTIMYKE CTPOCHUS aTOMOB OOpa U AIIOMUHUS OT CTPO-
€HUS JPYTUX JIEMEHTOB MOATPYIIIbI, TpeoOIaaHie KOBAJIGHTHOT'O XapaKTepa CBs3eH B COCTMHEHHIX 00-
pa ¥ JBOWCTBEHHBIN XapakTep CBA3EH alOMUHUS, PU3NUECKUE U XUMHUECKUE CBOWCTBA JIEMEHTHOTO 00-
pa, KHCIOPOCOAePKAIINE COCTUHEHHS O0pa: OKCU, OOPHBIC KUCIOTHI U UX COJIH; (U3MYECKUE U XUMUYE-
CKHE€ CBOMCTBA METAJUIMYECKOTO ATIOMUHUS, BaXXHEHIIINE XUMUYECKUE CBOMCTBA OMHAPHBIX COCAMHEHUN
ATFOMUHHUS;0KCUIBI ¥ THIPOKCHIBI ATFOMUHUS, Pa3HOOOpa3ue UX CTPOCHHsI, aM(OTEPHOCTh ITHX COSIUHE-
HUH, peaKIMK X B3aMMHOTO MIPEBpAICHNS; akBaKaTHOH Al3+, 0COOCHHOCTH €ro CTPOCHHS U TIOBEJICHUS B
pacTBOpax; COJIM aJOMHUHUS, UX KPUCTAJUIOTHUIIPATHI, PACTBOPUMOCTh B BOJI€ M THUIPOJIU3; KOMIUICKCHBIE
COCIMHEHUS ATIOMUHIS; O0p U ATIOMUHHI B OMocucTeMax; O0IIre cBOMCTBa AeMeHTOB [V A-moarpymniisr;
XUMUS HEOPTaHUYECKUX COCIMHEHHUH yriiepoja: aJuIOTPOITHbIE MOIU(DHUKAIIUKA YTIEPOIa, OKCHUIBI YTIIePO-
J1a, YrOJbHAsl KHUCIIOTA U €€ COJM; 3HAYEHUE YIVIEPOJAa B CEIBCKOM XO3SMCTBE; KPYrOBOPOT YIVIEPOJA B
MIPUPO/IC; IKOJIOTHUYECKUE ACTIEKThI XMMHUH YTIIEP0/1a; 0COOEHHOCTH XUMHUYECKUX CBOMCTB KPEMHHUS; OKCH]I
KpEeMHUs, KPEMHHUEBBIC KUCIIOTHI U UX COJH; KPEMHE3eM, CHIIMKATHI, AIFOMOCHIIMKATBI KaK MOYBOOOpa3y-
IONIME MaTepHaibl, UX 3HAYCHUE Ui TUIOJOPOAUS MOYB; TPUMEHEHUE CHIIMKATOB U JIPYTHX COEAMHEHUM
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KpEeMHUS; OCOOCHHOCTH XHMMHUHU T€pMaHHs, 0JI0Ba U CBHUHIIA, SKOJIOTMYECKas OMacHOCTh CBUHIIA; OOIIMe
CBOMCTBA AJIEMEHTOB V A-IOATPYIIIBI; 0COOEHHOCTH XUMHUYECKUX CBSI3€H a30Ta C BOJOPOJIOM, YTIEPOJIOM
U KHCIIOPOJIOM; TEPMOAMHAMUYECKAs HEYCTOMYMBOCTh OOJBIIMHCTBA XUMUYECKHX COCAMHEHUHN a30Ta, e
MIPUYMHBI U TIPOSIBJIICHUS B XUMUU U TIPUPOJIE; XUMUYECKUE CBOMCTBA MOJIEKYISPHOTO a30Ta; aMMHUaK U €ro
MIPOM3BOJIHBIE; OKCHJBI a30Ta, a30THAsI, a30THUCTasi U a30THOBATHUCTAasl KUCIOTHI U UX COJIM; OCOOEHHOCTHU
a30Ta KaKk OMOTEHHOTO 3JIEMEHTa, a30TCOAEpkKAIlue OMOMOJICKYNbl, UX 3HAYCHHE B KU3HEACSITEITHLHOCTU
PaCTUTENBHBIX U )KMBOTHBIX KJIETOK; 3HaUEHHE a30Ta KaK AJIEMEHTA NMUTaHus, KpyrOBOPOT a30Ta B MPHUPO-
7€, a30THBIC YIOOPEHHS, SKOJIOTHYECKHE ACMEKThl UX MPUMEHEHHS, 0COOCHHOCTH TEPMOIUHAMUYECKON
YCTOMYMBOCTH PA3JIMUHBIX COCTMHEHUN (ocdopa B 3eMHBIX YCIOBUAX, OKCUIBI hocdopa; opTodocdopHas
KHCJIOTa U €€ CONTU, KOHJCHCUPOBaHHbIE (hochopHBIE KHCIOTHI U UX COJIM;0c00eHHOCTH (hocdopa kak Ouo-
T€HHOTO DJIEMEHTa, crenudurKa MOBEACHUS U 3HAUYCHHE coequHeHui gocdopa B OMocucTeMax; 3HAYCHHE
¢dochopa kak 3eMeHTa TUTaHus, KpyroBopot (ocdopa B npupoae, hochopHbie y1oOpeHHs 1 3KOJIOrHYe-
CKH€ aCIIeKThl UX HCIIOIH30BaHUS; OOIINE CBOMCTBA JIEMEHTOB VIA-MOATpyNIIbl; MOJEKYIISIPHBIA KUCIIO-
POJl KaK OKHUCIUTEIb; 030H; TEPMOJUHAMHUYECKAsT YCTOMUYUBOCTh U PACTIPOCTPAHEHHOCTh COSAMHEHUN KHUC-
JI0pOJ1a; OKCHJIbI, KUCIOPOICOJAEPKAIINE KUCIOThI, OCHOBAHUS, COJU KHCIOPOACOAEPKAIINX KUCIOT Kak
BaXHEHIIINE KIacChl HEOPTaHMYECKUX COCAMHEHUN; MEPOKCU BOAOPOJA U JIPYTHe MEPOKCUIBI, MOJICKY-
JSIPHBIN KUCTIOPOJl B OMOPHEPIeTUKE, POJIb (PYHKIMOHAIBHBIX KHCIOPOACOAEPKAIIUX TPYIIIT B OMOMOJIEKY-
JaxX, SKOJOTHYeCKast pOJib KUCIOPOa U 030HAa aTMOC(Ephl; 0COOCHHOCTH XMMHUECKUX CBS3EH Cephbl; OKCH-
IIbl CEpbl; CepHasi KUCIOTa U €€ COJIM; CEpHHUCTas KHUCIOTa U €€ COJM; CEpOBOJOPOJ U MOJIUCYIb(haHBbI,
Cynb(pUIIBI U TOMUCYIb(GUIBI; cepa KaKk OMOTCHHBIN 3JIEMEHT; IPUMEHEHHE CYJIb()aTOB M APYTUX COEIUHE-
HUHN cepbl B CEIBLCKOM XO3sIIICTBE, SKOJOTHYECKasi OMAaCHOCTh CEPHUCTOrO rasa; CeJieHOBas KUCIOoTa U e
COJIU; POJIb CEJICHA B MUTAHUH YEJIOBEKA U KOPMIICHUH CEIbCKOXO3SMCTBEHHBIX KUBOTHBIX; OOIINE CBOM-
ctBa 1eMeHTOB VIIA-moArpymmel; CTENEHN OKUCICHUS TAIOTEHOB B COSAMHEHUSX, OCOOCHHOCTH CBS3EH,
TEPMOJUHAMUKA U CTPOCHHE COeAMHEHUU (Topa, GTOPOBOIOPO, GTOPOBOJOPOIHAS KUCIOTA U €€ COH;
XJIOPOBOAOPO/I, XJIOPOBOJOPOIHASL KHCIIOTA U €€ COJIH, COCAUHEHUSI C TIOJIOKUTENbHBIMU CTEIEHIMH OKHC-
JICHUS XJIOpa, UX XUMHUYECKHE CBOMCTBA; OCOOCHHOCTH XJIOpAa Kak OMOT€HHOTO 3JIEMEHTa, POJib XJopa B
KHUBOM KIJIETKE; MPUMEHEHHE COEAMHEHUN XJIOpa B CEIbCKOM XO035AHCTBE; (TOp KaK >KU3HEHHO HEOOXOH-
MBI 2JIEMEHT M KaK 3JIEMEHT-3arpsS3HUTENh OKPYKAIOIICH CpPebl; UCIIOJIb30BAHUE COSAMHEHUN OpoMa u
MoJia B MEQUIIMHE.

Xumusa d-3J1eMeHTOB.

OO6mme cBOMCTBa MU OCOOCHHOCTH MEPEXOIHBIX METAIOB; COCTMHEHHS XPOMa B CTEMEHAX OKUCIICHHS
+3 u +6; coequnenus monubaeHa (VI); coennHeHus MapraHila B CTENEHSX OKHCIeHUus +2, +4, +6 u +7;
pPOJIb COCTMHEHUI XpOMa, MOJUOJICHA, MapraHIla, ’Kejie3a, HUKEIsd, MEIU U IIMHKA B JKU3HEACATEIHHOCTH
YeJIOBEKA U KMBOTHBIX; COEIMHEHHS JKele3a B CTEIEHIX OKUCICHUS +2 U +3, COeIMHEHH KoOaabTa B CTe-
MICHSIX OKHUCIICHUS +2 U +3; COCAUHCHHUS HUKEISI B CTCIICHH OKHCJICHUS +2; COCIUHECHUS MEIHU B CTCIICHIX
OKHUCIeHUs +1 u +2; COeqUHEHNS [IUHKA, KaIMUS U PTYTH; POJIb COSAMHEHHUI XpoMa, MOJIMO IeHa, MapTraH-
1Ia, JKejie3a, HUKeJIsd, MM M [IUHKA B KU3HEACITEIFHOCTH YEJIOBEKA U KMBOTHEIX; TOKCHYHOCTH COCIUHE-
HUW KaJMUS U PTYTH.

Pasznea 3. Xumusa anajJauTn4deckas.
Teopernyeckue 0CHOBbI AHAJIUTHYCCKONH XUMHH.

[IpenMeT aHaTUTHYECKONH XUMUU; POJIb AHAIMTUYECKONH XMMHUU B KU3HU OOIIECTBA, B TOYBOBEACHUH,
arpoxumMuu M 3kosioruu. Kimaccudukamus MeTooB aHanu3a; TpeOOBaHUS K METOJaM aHAlIU3a; U3MEpHU-
TeNbHas MOCY/1a, COBPEMEHHOE COCTOSIHME U TEHACHIIMU PAa3BUTHUS aHATUTHUYECKOU XUMUU. OCHOBHBIE TH-
TIBI PEAKIIUN, UCTIONB3YEMBIX B aHATUTHYECKOM XUMHUH: KUCIIOTHO-OCHOBHBIC, OKHCIICHUS-BOCCTAHOBIICHUS,
KOMIUIEKCOOOPa30BaHUs; MPOIECCH OCAXKICHUS-PACTBOPEHUSA. METpPOIOTHYECKUE OCHOBBI XUMHUYECKOTO
aHaM3a: aHATUTHYECKUN CHUTHAJI U TIOMEXHU, KiIacCH(UKAIUs MOTPEIIHOCTEH aHaln3a, TOYHOCTh (Ipa-
BWJIBHOCTb M MPELUU3UOHHOCTh) METOJIOB M PE3YJIbTATOB aHaIU3a, IOKAa3aTeIu MPAaBUJIBHOCTU U MPEIU3H-
OHHOCTH, JTOBEPUTEIIbHBIA MHTEPBaJ, CIIOCOOBI MOBHIIIICHUS MTPABUILHOCTH U MPEIU3NOHHOCTH PE3yJIbTa-
TOB XMMHYESCKOI'0 aHAJIN3a.

Turpumerpu4yecKkuii aHaJIN3.



CymHOCTh METO/1a, MPUTOTOBJIEHHE Pa0OYUX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIE CTAHJIAPTHI, OC-
HOBHBIC MPUEMBI TUTPUMETPUUECKUX OMpENeIeHuil (MpsaMoe, 0OpaTHOE TUTPOBAHUWE U 3aMECTUTEIHHOE
TUTPOBAHUE), KPUBbIE TUTPOBAHMSI, CKAYOK TUTPOBAHMSI, TOUKA SKBUBAJIEHTHOCTH U KOHEUHasi TOYKa TUT-
POBaHMsI, pacueThl B THTPUMETPUUYECKOM aHanu3e. KHCIOTHO-OCHOBHOE THUTPOBAHUE: COBpEMEHHAs! KOH-
Lenus KUCJIOT U OCHOBaHUH, MpoToiauTuyeckas teopusi bpencrena-Jloypu, paBHoBecus: B pacTBOpax MHO-
TOOCHOBHBIX KHCJIOT U OCHOBaHH, BbUMcieHHe pH pacTBOPOB CHUIIBHBIX U CIA0BIX KUCIOT U OCHOBAHHM,
TOYKa HEUTPaATbHOCTH, KUCIOTHO-OCHOBHBIE MHIUKATOPHI, MPAKTUUYECKOE MPUMEHEHNE METO0/1a KUCIOTHO-
OCHOBHOTO THUTPOBAHHS: ONpE/eICHNE KapOOHATHOM JKECTKOCTH BOJBI, ONpE/ACICHUE COJNe aMMOHHS U
a3oTa opraHudeckux coenuHeHui! no Keenpbpamo, ompenenenue (ocdopa. KommiuekcoHoMeTprueckoe
TUTPOBAHUE: KOMIUIEKCOHBI, KOMIUIEKCOHATHI, MMPUPOA CKAYKa TUTPOBAHUS B KOMILIEKCOHOMETPHH, Me-
TaJUIMHIUKATOPHI, MPAKTUYECKOE MPUMEHEHHE METOAa KOMIUIEKCOHOMETPHUH: OINpesesieHue OOIIeH KecT-
KOCTHU BOJIbI, ONPEACTICHNEe MAarHus U KaJIbLUs MPU COBMECTHOM IMPHUCYTCTBUU, ONpPEACICHUE AIFOMHHHSI,
onpeaeneHue Meau. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOE THUTPOBAaHUE: TEOPETHUYECKHE OCHOBBI METO]a,
MpHUPOIa CKauyKa TUTPOBAHUS B OKHUCIUTEILHO-BOCCTAHOBUTEIHLHOM THUTPOBAHUU, NIEPMAHTAaHATOMETPUS,
MOJIOMETPUS, XpPOMATOMETPHSI, OKUCITUTEIbHO-BOCCTAHOBUTENBHBIE U IPYTrUe UHAUKATOPHI, UCIONb3yeMbIe
B KHCJIOTHO-OCHOBHOM THUTPOBAaHHU, MPAKTUYECKOE MPUMEHEHHUE METOJa OKUCIUTEITHbHOBOCCTAHOBUTEIh-
HOTO TUTPOBAHUS: IEPMaHTaHATOMETPUUECKOE ONPE/IEIICHUE Kene3a, HOJOMETPUIECKOe ONPEICIIeHUE Me-
1M, XpOMaTOMETPHUECKOE OMNpEeNCHHE JKele3a; TUTPOBAHUE IO METOJY OCAXKICHHUSA, NMPHpOJA CKauKa
TUTPOBAHUSA B METOJIE OCAXKICHHS, apreHTOMETpHs, CIIOCOObI YCTAHOBIIEHHS TOYKH SKBHUBAJICHTHOCTH B
METOZE OCAXICHUS, MPAKTHUECKOE MPUMEHEHHE TUTPOBAHUS 10 METOAY OCAKICHHUSA: ONpE/EICHUE Tajo-
TeHH/I-UOHOB.

I'paBuMeTpHYecKHUil aHAIN3.

CymrHocTh MeTosa, popMa OCaKICHUS W TpaBUMETpPHUECKas (popMa, MOTHOTA OCAKICHHUS, TPHIMHBI
3arpsi3HEHUs] 0CA/IKOB, PUIBTPOBAHHE U NMPOMBIBAHHUE OCA/IKOB, BHICYIIUBAHHE U MPOKAIMBAHUE OCAJKOB,
pacyeThl B rpaBUMETPUYECKOM aHAN3¢e, MPAKTHUECKOE TPUMEHEHHE METO/Ia TPaBUMETPUIECKOTO aHaJIH3a!
oTpejieNieHUe BOJIBI, OINpE/IeIICHIEe KPEMHHEBON KHUCIIOTHI, ONpEACICHUE Kelle3a U allOMUHUS, OTpeelie-
HUe Oapus U Cynb(haT-uoHOB.

4.2. CopepxxaHue JeKI Ml

No o KonuuectBo
Kpatkoe conepxanue nekuuii dacon

CkopocTh M JHepreTuKa XuMU4ecKkux peakumi. [lonsaTue o ckopocTn XUMHYeE-
ckoit peaknun. OCHOBHBIC (PAKTOPHI, BIUSIOIIME HA CKOPOCTh peakiuu. OCHOBHOM
1. | 3aKOH XMMHYECKOM peakuuu AJis IEMEHTapHoM craguu. KoHCTaHTa CKOpOCTH 2
XMMHYECKON peakunu. JIMHaMHUYeCcKUil XapakTep XMMUYECKoro papHoBecus. [1pu-
3HAaKU UCTUHHOTO paBHOBecHs. KoncranTa paBHoBecus. [Ipunnun Jle [latense.

2 | Ctpoenue aroma, nepuogudeckuii 3axon JI. U. MenaeseBa u XumMuueckasi 2
CBfI3b. ATOMHO-MOJIEKYJIIpHOE ydeHue. COBpEMEHHOE MpEACTaBICHUE O CTpOe-
HUH aTOMA C TOYKHU 3PEHUS KBAaHTOBOM Teopuu. [IpuHIUII MUHUMaJIBHOW DHEPIUH.
[IpaBuna Kneukosckoro. IIpunmun I[laynu. IlpaBuno Xynaa. I[Ipupona xumuue-
ckoi cBsizu. CBOMCTBA KOBAJIGHTHOM CBSI3U: JUIMHA M SHEPTHUsl, HACBIIAEMOCTh U
HarpaBJieHHOCTh. VIOHHas CBsA3b, MpuUpoaa 00pa3oBaHMs U CBOMCTBA. MeTamnye-
CKasl CBsI3b, MPUPOJIa 00pa30BaHUS U CBOMCTBA. MEXMOJIEKYIIPHOE B3aMMO/ICH-
CTBHUE, BOJOPOJIHAs CBA3b. [lepuonnyeckuii 3aKOH U €ro COBpeMeHHas (popmyIu-
poBka. I[Ipupoaa nepuoInYHOCTH CBOMCTB 31€MEHTOB. CTPYKTypa NEPUOANUECKON
CUCTEMBI 3J1€MEHTOB. VI3MEHEHHEe CTpPOEHHUsI U CBOMCTB 3JIEMEHTOB B MEPUOJE, B
rpynmne (paguyca aToma, YHEpPruil MOHU3aluu U CPOJCTBA K JIEKTPOHY, dJIEKTPO-
oTpuLAaTenbHOCTH). [IOHATHS BAJICHTHOCTH U CTENIEHU OKUCIICHUSI.




OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakunu. CteneHb okucieHus. OKuciu-
Tenu M BoccTaHOBUTENU. CTeXuoMeTpudeckne KOIPPUIIMEHTH OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMH. OJKBUBAJICHTHl OKHUCIUTENIS W BOCCTAHOBHUTEIS.
Posbp OKMCIIUTENBbHO-BOCCTAHOBUTEINIBHBIX PEAKLMMA B IIPUPOJAE U CEIBCKOM XO351H-
CTBE.

Xumus s-3jeMeHTOB. CBoeoOpa3ue CTpOeHHs aToMa BOJIOpPOAa, (PU3MYECKUX U
XMMHYECKHUX CBOWCTB 3TOr0 3JIEMEHTA. XMMHUYECKHE CBOMCTBA LIETOYHBIX METAJI-
JI0B. POJIb KATUOHOB HATPHUS U KaJIUs B )KUBOM KieTke. HaTpuii u kanuid KaKk KOM-
MOHEHTHI MOYBBI U MOYBEHHBIX PacTBOpPOB. Kanuii Kak 3J1eMEHT MUTAaHUsS pacTe-
Huii. Kanmiiaele ynoopenus.

Xumusi p-3jemenToB. O0mas xapaktepuctuka ieMeHToB [IIAnoarpynmner. @u-
3UYEeCKHe U XUMUYECKHUE CBOMCTBA 3JeMeHTHOro 6opa. Kuciopousie coeqnHeHus
Oopa: okcuj, OOpHast KUCIO0Ta, TIOJUKUCIOTH 00pa, UX COMH. XUMHS MOJIEKYJIISp-
HOT'O a30Ta, aMMHaKa M €ro MpPOU3BOJHBIX; OKCHUJOB, a30THOM KHUCIJIOTHI U €€ CO-
nel. 3HaueHne a30Ta Kak dJeMEHTa MUTaHUsA. A30THBIC YIOOPEHHS, SKOJIOTHYC-
CKHe acmeKkThl ux npuMmeHeHus. OCOOCHHOCTH XMMHUYeCKuX cBsized cepbl. Cepa
KaK OMOT€HHBIH 3JIeMeHT. DKOJOTHYeCcKasi ONaCHOCTh CEPHUCTOTO rasa.

OcCHOBHBIC MOHATHUS TUTPUMETPUYECKOro aHaam3a. [[puHuun Turpumerpuyde-
CKOT'O aHaJM3a U 00JIaCTh €ro MpUMEHEeHHUs. MeTobl TUTPUMETPUIECKOTO aHaAIIU-
3a. CTaHIapTHBIE U CTaHAAPTU3UPOBAHHBIE PACTBOPHI. TOUKA 3KBUBAJIEHTHOCTH U
KOHEYHasl TOYKa TUTpOBaHUA. OCHOBHBIE MPUEMbl TUTPUMETPUUECKOTO TUTPOBA-
HUusA. OCOOEHHOCTH KHCIOTHO-OCHOBHOTO, OCQJMTEIHHOT0, KOMIUIEKCOHOMETPH-
4ECKOT'0 ¥ OKUCIIMTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMUSI.

CyumHocTh rpaBuMeTpuyeckoro anaiamsa. CymiHocTe Merona. TpeOoBanws,
MPEABSIBISEMbIC K OCAXKIAEMON U TPaBUMETPUIECKON (BEeCcOBOI) dopmam. Yciio-
BHsI KOJIMYECTBEHHOI'O OCAXJICHMS TPYAHOPACTBOPUMBIX BelECTB. TOYHOCTH Tpa-
BUMETPUYECKHUX METOJOB, (DAaKTOPHI, BIMSIIONINE HA TOYHOCTb.

Hroro
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4.3. Copepxanne 1a00paTOPHBIX 3aHATHIT

HaunmenoBanue 1abopaToOpHBIX 3aHATUN

KomnuecTBo
9acoB

Kunernka XuMH4YeCKHX peakiui.

CMGH_ICHI/IC XUMHUYCCKOI'0O paBHOBECCHUSA

OKHUCINTEIFHO-BOCCTAHOBHUTEIIHHEIC pPCaKInu.

M3ydeHue CBOMCTB KOMIUJIEKCHBIX COCIMHEHUN.

Xumus 351eMeHToB-MeTayyioB [ u Il rpynn riiaBHeIX noArpymi.

Onements! III-VII rpynn  rinaBHBIX OArpyn.

[TpurotoBneHune u cTaHAAPTU3ALUS PACTBOPA THAPOKCUAA HATPUS IO COSTHON
KHCJIOTE METOJIOM KHCJIOTHO-OCHOBHOTO TUTPOBAHMUS

N (N[N —

Hroro

4.4. CopepxaHue NPAaKTHYECKUX 3aHATHH

[IpakTuueckue 3aHATHS HE IPETYCMOTPEHBI YUEOHBIM IIAHOM.
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4.5. Buabl u coaepxkaHue CaMOCTOSITEIbHOM PadoThl 00yUYaKOIIHXCSI

4.5.1. Buasl caMOCTOSATENBbHOM pabOThI 00yUYaIOINXCs

Bunbl caMmocToATenpHOM paboThl 00yUYaOIINXCS

KoanuectBo

qacoB

IToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3alTUTE JJA0OPATOPHBIX paboT

35

CaMocCTOSTEIIbHOS N3YUCHUC OTHCJIbHBIX TCM U BOIIPOCOB

60

BrimmorHeHNE KOHTPOJIBHON pabOTHI

42

IloaroroBka K IPOMEKYTOUYHOHN aTTECTALUU

10

Hrtoro
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4.5.2. Cogep:kaHue caMOCTOSITEIbHON pabOThl 00yUYaIOLINXCS

HanmeHnoBanue TeM U BOMPOCOB

KonnuectBo
4acoB

IloHsITHSI ¥ 3aKOHBI CTEXHOMETPHH. XUMUUYECKUA DKBHBAICHT, (haKTOPIKBHBA-
JIEHTHOCTH, MOJISIpHAsl Macca KBUBAJIEHTA. 3aKOHbI: COXPAHEHHUS MacChl U SHEPTHH;
KpaTHBIX OTHOILIEHUH; MOCTOSIHCTBO COCTaBa; ABarajipo, MpOCThIX O0OBEMHBIX OT-
HOUICHHUI.

13

CKopoCTh M JHEPreTUKa XUMHYECKUX peaKkiuili. JHeprus aKTUBALIMHU, SHEPreTH-
Yyeckuii 0apbep U NMepexOoAHbI aKTUBUPOBAHHBIN KoMIuiekc. Karanus u pepmeHTsI.
XUMHUYECKOEe PaBHOBECHE KaK pPe3yJIbTaT CaMONPOU3BOJIBHOIO MPOTEKaHUs oOpa-
TUMOH peakuuu. TepMoauHamMudeckue cucreMsl. BHyTpeHHss sHeprus. TemioBon
s dext xummudeckoi peakiuu. 3akoH ['ecca. DHTponus. M3menenne snepruu ['no-
0ca KaKk KpUTEpHil BO3SMOXHOCTH CaMOIPOU3BOJILHOTO MPOTEeKaHus peakuuu. [1pu-
MEHEHUE M 3HAYEHUE DHEPIeTUKM XUMHUYECKMX peakuuil. I[IporHosuposanue
HAIpPaBJIECHUS PEAKIIHH.

12

PacTBopsbl. Buasl pactBopoB. Ilpupona MOJEKyJISIpHBIX CHUJ B pacTBOpax. DJIEK-
tponutel. Kpucramnoruapatsl. [IponsBenenue pactBopumoctu. Bonma kak cinaObiid
3JIEKTPOJUT. BOJOPOIHBIA M THAPOKCUIBHBIA MOKa3aTean pacTBOPOB. ['miuponus
coneit. Tumbl ruaponusa. 3HaUEHUE PACTBOPOB CIAOBIX JJIEKTPOJIUTOB B XUMHH,
OHOJIOTUN U TEOXUMUH.

14

Crtpoenne atoma, nepuoandecknii 3akon /.. MenneneeBa. Tunbl XumMuueckoi
cBs3U. XapaKTEPUCTHKA CBs3e. MeTon BajeHTHBIX CBsi3eil. TUIbI THOpUIU3AIII
aTOMHBIX OpOHTaJIeH U TeoOMeTpUsi MOJIeKy1. MeToa MOJIEKYIISIPHBIX opOuTalIe.

12

OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIEe peakunu. CTEreHb OKUCICHUS W TpaBuja
ee HaxoxaeHus. OKUCIUTENH U BoccTaHoBUTENH. CTexuomerpuieckue Kodphuiu-
€HThl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUd. DKBUBAJICHTH OKHUCIUTES H
BOCCTAHOBUTCIIA. POJII: OKHCIIUTCIIBHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ B HpI/IpOI[e nu
CEIILCKOM XO3SHCTBE.

12

KoMmuiekcHbie coennHeHusl. [[OHOPHO-aKIENTOPHOE B3aMMOJIEUCTBUE MOJIEKYII.
Kommuiekcrsl, koMIiekcooOpa3oBareny, JUraujsl. Poab KOMIIEKCOB B MPHUPOAE U
TexHuke. [Ipupona XMMHYECKON CBSI3M B KOMIUIEKCAX M CBOMCTBAa KOMIUIEKCHBIX
COCTUHEHUN.

12

Xumus s-3j1eMeHTOB. Manas ckJIoHHOCTh KaTHOHOB Na+ n K+ k komrmiekcooOpa-
30BaHHI0. KaTHOHUTHI U MOHHBIA OOMEH HATPUS, KAIUS U JPYTUX OTHO3APSIHBIX
MOHOB IOYBEHHOI0 pacTBOpa. PeryisThBHBIE pOJIM KATHOHOB HATPUSA U Kajaus B
XKUBOU Kierke. Kanmuit kak HeoOXOIUMBIH AJIEMEHT IIUTOIIA3MbI, HATPUHA KakK dIie-
MEHT MEXKJIETOUHBIX pacTBOpoB. HaTpuil n kanuii Kak KOMIOHEHTHI IOYBBI U M10Y-

12
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BEHHBIX pacTBOpoB. Kammii kak snemMeHT nuTaHus pacreHuil. Kanuiineie ymoOpe-
Hus. KpyroBopoTsl HaTpusi ¥ Kayivsl B Ipupoje. Marnuii u KajablUHil B )KUBOW KJIET-
ke. Pone Maraus B xnopodusuie. Marauii 1 Kanbluid Kak MUTaTeIbHbIE KOMIIOHEH-
Tbl 10YB. MIX MOHOOOMEHHOE MOBE/ICHUE B ITOYBAX.

Xumus p-3aeMeHToB. Coy aTFOMUHWS, UX KPUCTAJUIOTHIPATHI, PACTBOPUMOCTH B
Boje, TuAponu3. bop m amomuHuii B Owmocucremax. KpemHesem, CHUIMKATBl U
QATFOMOCUJIMKATBI KaK TMOYBOOOpasyomue MuHepanbl. OCOOEHHOCTH CTPOCHHS BO-
JIOHAOYXaroNuX, CIOCOOHBIX K HOHHOMY OOMEHY CHJIMKATOB THUIIA MOHTMOPHJLIO-
HuTa. VX 3HaYeHue A Tiogopoaus mous. OCOOEHHOCTH XUMHUU T€PMaHHUs, 0JI0Ba
u cBuHIA. [I[puMeHeHNe ITUX AJIEMEHTOB U UX COECAUHEHUN. DKOJIOTrnYecKas omnac-
HOCTh coenuHeHuil cBuHIa. @ochop, ero coeaAnHeHHs, UX (PU3NIECKHEe U XUMUYe-
ckue cBoiicTBa. Xumus oprodochopHoit KuciaoTel u ee coieit. Ocodennoctu doc-
dopa xak 6moreHHoro sneMeHTa. CrienuduKka MOBECHUS U 3HAYCHUE COSAMHCHUIA
dbocdopa B Ouocucremax. BaxxapsieOnomonekymsl, conepxariue hochop. 3HaueHHE
docopa kak 3nementa nutanus. Kpyrosopot ¢ocdopa B mpupose. IIeKTPOHHOE
CTpOEHHE aTOMOB rajJOr€HOB U 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB rajOreHOB B
noarpynmne. Ilpupoma o0pasyeMbIX TraJloreHaMH XHUMHUYECKUX CBsizeil CreneHu
OKHUCJICHHS TaJloTeHOB B coenuHeHusix. OcoOeHHOCTH CBSI3eH M CTPOEHHE KOBa-
JICHTHBIX coeMHeHuH Gropa. dropoBogopos. [lnaBukosas kucnora. OcoOeHHOCTH
XJIOpa Kak OMOreHHOro 31eMeHTa. Poib Xjiopa B KJIeTKe, ero KpyroBopoT B MPUPO-
ne. @Top Kak OMOJIOTHYECKH HEOOXOIMMBIA 3JIEMEHT M KaK JJIEMEHT — 3arpsi3Hu-
TEJIb OKPYXKAIOIIEH Cpebl.

12

Xumus d-37ieMeHTOB. DJICKTPOHHOE CTPOCHUE OJIArOPOIHBIX Ta30B U OCOOCHHOCTH
WX XUMHYECKUX M Pu3nueckux cBorcTB. CoeauHeHus1 01aropoHbix razos. Ompe-
JIeJICHUE TOHSTHI «epEeXOJIHbIE 3JEeMEHThI», d-35ieMeHThl, f-anemenTsl. [lomoxe-
HUE TIEPEXOJHBIX JIEMEHTOB B MEPUOINUYECKO cucteme snemeHToB .M. Mennae-
JIECBA, UX CTCIICHU OKHUCICHUA U XUMHNUYCCKHUC CBOﬁCTBa. MOHI/IGI[GH 1 €ro COCAUHCEC-
Hus. Maprasen, coeiHeHust mapradina. CemMencTBo xesesa.

12

10.

OcHOBHbIE TOHATHS METPOJIOTHM XMMH4YeCKOro aHaam3a. CucreMaTuyeckue
MOTPEINTHOCTH, CIOCOOBI MX OOHapyxkeHus. CiydaliHble TOTPENTHOCTH. TOYHOCTH
AHAJIUTNYCCKUX OHpG,Z[GJIGHPIfI. Iloka3zarenu MMPaBUJIIBHOCTU W MNPCHU3UMOHHOCTU U
CIOCOOBI UX MOBBILIEHUS. AOCOTIOTHBIE U OTHOCUTENbHBIE OLINOKH, UX UCTOYHUKHI
1 METOAbI BBIYHNCIICHUS.

12

1.

Teopuss mHaMKaTOpPOB. MHTEpBaNn nepexoja OKpacku MHAMKaTopa. Pacmpocrtpa-
HEHHbIe UHIUKaTOpbl. Boi0op pH mHaMKaTopa Ui yCTaHOBJIEHUS! KOHEYHOM TOUYKH
tutpoBanus. Omuoku TutpoBanus. Metonsl Mopa, ®onbsrapaa, MmeTo aacopoIu-
OHHBIX MHAUKATOPOB. MHIMKATOpHI, MPUMEHSIEMbIE B 3TUX METOJaXx. XeJlaToMeT-
pus. Mcnonp3oBaHuEe aMHUHOIIOINKAPOOHOBBIX KUCIOT B TUTPUMETPUUECKOM aHAJIH-
3e. CrnocoObl XeIaToMEeTPHUECKOro THUTPOBAHUS: INpsIMOE, 0OpaTHOE, KOCBEHHOE.
MerTanioxpoMHble HHIUKATOPHl U TpeOoBaHUs K HUM. MeTo/bl aHalu3a: rnepMaH-
raHaTOMeTpusi, HomoMeTpus, AuxpomaTomeTpus. MHAMKATOPHI, MpUMEHsEMbIE B
OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX METOJIaX: CHEIU(PUUECKHE U OKUCIUTEIbHOBOC-
CTAHOBUTEJIbHBIE.

12

12.

I'paBuMeTpuueckuii anaau3. [locneqoBaTebHOCTD Omnepanuii ¥ MpUEMBI 00pa-
OOTKM 0CaJaKOB, IPOMBIBAHHE OCAJKOB, BEIOOP MPOMBIBHOM KHJIKOCTH, (PUIHTPOBA-
HHE, BapUaHThl M TEXHUKA THX OIepanuid. BeicymmBanue U B3BEIIMBaHHWE OCal-
KOB. AHAIUTHYECKHE BEChl M pa3HOBeChl. TeXHMKa B3BEIIMBAHMSL.

12

Hroro
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S. Y4eOHO-MeTOAMYECKOE 00ecledeHne CAMOCTOATEIbHOI PadoThl 00yYAOIIMXCS 10 AUCHUIINHE

YuebHo-MeTomueckre pa3padboTku umerorcs B Hayunoit 6ubnuoreke ®I'bOY BO IOxHO-Ypanbckuii
I'AY:

1. Xumus Heopranmdeckass [DIEKTPOHHBIM pecypc] : METOI.pPEKOMEHJAIMH Ui CaMOCTOSITEIbHOU
paboThl 1 GakagaBpOB arpOHOMHYECKOTO (hakynbTrera ouHOM (opmbl 00yueHus] / coct.: T. A.
ITanoBa, E. C. IlectpukoBa ; IOxHo-Ypanbckuii I'AY, Mucturyr arposkonoruu. - Mmuacckoe:
IOxnO-Ypansckuii 'AY, 2017. - 21 c. : Tabxn. - bubnuorp.: ¢. 21 (11 Ha3s.). Mecro xpanenus: Ob
NAD Jloctyn B nokanbHoM cetu: http://192.168.2.40/Books/keaz040.pdf

2. XuMHsl aHATUTUYECKas [DNEKTPOHHBINA pecypc]| : METOA.pEeKOMEHIANHU JJIsi CAMOCTOSITEILHOM pa-
00THI [ OakanaBpoB, oOydarommxcs o HampasineHusM 35.03.07 "TexHonorusi Mpou3BOICTBA U
nepepaboTku cenbckoxo3siictBeHHon npoaykmuu”' u 35.03.04 "Arponomus"] / coct. E. C. Ilect-
pukoBa ; lOxHo-Ypansckuii I'AY, UHctutyT arposkosoruu. - Mmuacckoe: FOxHo-Ypansckuit
I'AY, 2016. - 29 c. : Tabxa. - bubmumorp.: c. 28-29 (8 Ha3B.). Mecrto xpanenus: Ob UAD Jloctyn B
JnokanbpHOu cetr: http://192.168.2.40/Books/keaz045.pdf

3. Meroauyeckre yKa3aHUs K BBITOJHEHUIO KOHTPOJIBHON PaOOThI MO XUMHUU aHATUTUYECKON [Diek-
TPOHHBIN pecypc] : s 00ydaroUIMXcsi arpoHOMU4ecKoro (akynprera [mo Hanpasienusm: 35.03.07
"TexHOJIOTHsI MPOU3BOJICTBA M MEPEPAOOTKHU CEIbCKOXO03siiicTBeHHON mpoxaykmuu”, 35.03.04 "Ar-
ponomus”, 35.03.05 "CanoBoactBo" 3aounoit Gpopmbel 00yueHusi] / coct. A. H. ITokarumnosa ; FOx-
Ho-Ypansckuii 'AY, UuctutyT arposkonorun .— Muacckoe: FOxno-Ypansckuii 'AY, 2017 .—
12 c¢. : Tabn. — bubmmorp.: c. 5-6 (8 w©Ha3B.) . JlocTym w©3 JOKAIbHOH CeTH:
http://192.168.2.40/Books/ppm058.pdf).

6. DoHI OLIEHOYHBIX CPEACTB AJIsl IPOBEACHUS MIPOMEKYTOYHOM aTTecTaluy 00y4aoIMXCcs 10
AUCHMILINHE

Jlist ycTaHOBNIEHHSI COOTBETCTBHSI YPOBHSI MOJTOTOBKH oOydaroumxcs tpedoBanusm @I'OC BO
pa3paboTraH (OHA OLIEHOYHBIX CPEJCTB Ul TEKYLIEr0 KOHTPOJI yCIEBAEMOCTH U MPOBEIEHHS IPOMEXY-
TOYHOW aTTecTalMi 00YJaIOLMXCs M0 TUCHUIINHE. POH OIEHOYHBIX CPEJICTB MpeacTaBieH B [Ipunoxe-
HUU.

7. OcHOBHas M JONOJTHUTEJbHAsI y4eOHasi JUTEPATypa, Heo0XoaMMas VIl OCBOCHUSI I CHUIIIMHBI

OcHoBHas U JONIOTHUTEIbHASA yueOHas muTepaTypa umeercs B Hayunoit OubamoTexe u 31eKTpOHHON
nHpopMmanmonHo-oo6pazoBatenbHOM cpene PI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHAaA:

1. Eropos, B.B. Heoprannueckas u aHanuTHyecKass XUMUA. AHaIuTU4YECKas XUMUA [DJek-
TpoHHBIH pecypc] : yueO. / B.B. Eropos, H.W1. BopoGreBa, N.I'. CunbBecTpoBa. — DIEKTPOH.JJaH. —
Cankr-IletepOypr : Jlans, 2014. — 144 c¢. — Pexum goctyna: https://e.lanbook.com/book/45926.

2. bopzosa, JI.JI. OcHOBBI 001Iel XUMUN [DIEKTpOHHBINA pecypc] : yued.mocodue / JI.JI. bop-
30Ba, H.}O. Yepnukona, B.B. SkymeB. — Onekrpon.nan. — Cankt-IlerepOypr : Jlans, 2014. — 480
c. — Pexum gocryna: https://e.lanbook.com/book/51933.

3. Capraes, [1.M. Heopranuueckas xumusi [DJIEKTpOHHBIN pecypc] : yueb.mocodne — Iiek-
TpoH. paH. — Cankrt-Iletepbypr : Jlawp, 2013. — 384 c. — Pexum pocrymna:
https://e.lanbook.com/book/36999.

4. Bepmunun, B.M. Ananutudeckas xumus [ DneKTpoHHBIN pecypc] : yue6. / B.W. Bepmununs,

N.B. Bnacosa, U.A. Hukudoposa. — Dnexrpon.nan. — Cankt-IletepOypr : Jlans, 2017. — 428 c.
— Pexum noctyna: https://e.lanbook.com/book/97670.

JlonoaHuTeNbHAs:

1. Adonuna, JI.U. Heopranmueckas xumus : ydeonoe nocooue / JI.U. Aponuna, A.U. Anap-
HeB, A.A. Kazakosa. - HoBocubupck : HI'TY, 2013. - 104 c. - ISBN 978-5-77822172-7 ; To xe
[DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228823
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2. [lleBuuipina, JI.B. Heopranndeckast xumus: 3agadu U yOpaKHEHUS JJI BBIMOJHEHUS KOH-
TPOIBHBIX PaboT : yueOHO-MeToauueckoe nmocobue / JI.B. lllepannpina, AWM. Anapues, P.E. Cunuy-
puna. - HoBocubupck : HI'TY, 2011. - 107 c. - ISBN 978-5-7782-1574-0 ; To xe [DnekTpoHHBI! pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228797

3. OCHOBBI aHAIUTUYECKON XMMUH : IIPAKTHUECKOe pykoBozacTBo / mox pex. FO.A. 3omnorosa,
T.H. lllexoBnosoii, K.B. Ockomnok. - On.u31. - Mocksa : JlabopaTopus 3nanmii, 2017. - 465 c. : un.,
Ta011. - (YueOHUK JuIs BeIcIIeH 1K0bl). - ISBN 978-5-00101-567-3 (31.). — ISBN 978-5-00101-037-

1 (meyar. u37.) ; To xKe [DnexTpoHHbIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=471121
4. Ananutudeckas xumus : yueobnoe nmocobue / AWM. Anapues, T.I1. Anekcannposa, A.A. Ka-

3akoBa,0.B. Kapynuna ; MunucrepctBo obpazoBanus u Hayku Poccuiickoit @enepannu, HoBocu-
OUpCKUIl rocynapCcTBEHHBIH TexHUYeckuil yHuBepcurteT. - HoBocubupck : HI'TY, 2015. - 92 c. :
cxeMm., Tabm. - bubnuorp.: c. 86-87. - ISBN 978-5-7782-2710-1 ; To »xe [DneKkTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=438291

8. Pecypchl HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH «HTEpHET»,
Heo0X0AUMbIe 1JIsi OCBOEHUSI TUCIHIJIMHBI

1. EnnHoe OKHO IOCTyIa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. ObC «Jlanb» http://e.lanbook.com/
3. Yuuepcurerckas o6mommoreka ONLINE http://biblioclub.ru

4. Hayunas snextponHas oubnnoreka «eLibrary»_http://elibrary.ru/

9. MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHIO TUCHHUITJIMHBbI

YyebHO-MeToaNYeCcKue pa3paboTku umeroTcs B HayaHoit OubamnoTexe u 3JIeKTpOHHON nHpOopMa-
1MoHHO-00pazoBarensHOM cpene PI'BOY BO I0xHO-Ypansckuii [AY.

1. XuMusi Heopranuueckas [ 1eKTpOHHBIN pecypc] : METOA.pEKOMEHAAIMH JUIsl CAMOCTOSATENBHON
paboThl [y GakamaBpoOB arpOHOMHYECKOTO (hakybTeTa 09HOi hopmbl 00ydeHus] / coct.: T. A.
ITanoga, E. C. Ilectpukosa ; FOxHo-Ypansckuii 'AY, UHcTUTyT arposkonoruu. - Muacckoe: FOx-
HO-Ypansckuit 'AY, 2017. - 21 c. : Tabn. - bubmumorp.: ¢. 21 (11 Ha3B.). Mecto xpanenus: b UAD
Hoctyn B nokanbHOM cetu: http://192.168.2.40/Books/keaz040.pdf

2. XuMus Heopranuueckas [ DneKTpoHHBIH pecypc] : MeTo/.yKa3aHus K JJaOOpaTOPHBIM 3aHATHIM
JUTSI CTYZIEHTOB arpOHOMHYECKOTO (haKyabTeTa OYHOM 1 3a09HOM GopMm oOyuenwus / coct.: T. A. Ila-
HoBa, E. C. Ilectpukosa ; HOxHo-Ypansckuii ['AY, UHcTutyT arposkosnoruu. - Muacckoe: FOxHo-
VYpansckuii 'AY, 2017. - 43 c. : un., Tabmn. - bubnuorp.: c. 3 (11 Hass.). Mecto xpanenus: Ob
HNAD. loctyn B nokanbHoM cetu: http://192.168.2.40/Books/keaz039.pdf

3. Xumus aHauTu4ecKas [ DJIeKTpOHHBIN pecypc] : METOA.pEKOMEHIALINN AJIsl CAMOCTOSITENIbHOM pa-
00THI [ 17151 OakamaBpoB, oOydarommxcs mo HanpaiaeHusM 35.03.07 "TexHoI0oTHs MPOU3BOJICTBA U
nepepaboTKu cenbckoxo03sicTBeHHOM npoaykiuu” u 35.03.04 "Arponomus"] / coct. E. C. [lectpu-
koBa ; KOxHo-Ypansckuii I'AY, Uactutyt arposkonoru. - Muacckoe: FOxuo-Ypansckuii 'AY,
2016. - 29 c. : Tabn. - bubauorp.: c. 28-29 (8 Ha3B.). Mecro xpanenus: 9b MAD Jloctyn B j10-
KasibHOU cetu:  http://192.168.2.40/Books/keaz045.pdf

4. Metoaudeckre yKa3aHus K JJaOOPaTOPHBIM 3aHIATHSAM MO0 aHATUTUYECKOW XUMUU [ DIIEKTPOHHBINA
pecypc] : nanpasnenue 35.03.04 Arponomus [ 6akagaBpOB arPOHOMUYECKOTO (PaKyIbTETa OYHOU
dhopmer 00yuenus| / KOxuo-Ypanbckuit 'AY, UactutyT arposkonoruu ; coct. E. C. [lectpukosa. -
Muacckoe: FOxuo-Ypansckuit AY, 2016. - 21 c. : Tabn. - bubnuorp.: c. 21 (8 Hass.).Mecto xpaHe-
Husi: Ob MAD KonndecTBo 3K3eMIuisipoB B Hainuuuu: 1 JlocTyn B JIOKaIbHOM CETH:
http://192.168.2.40/Books/keaz090.pdf
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5. Meroanveckue yKa3aHus K BBITTOJTHEHUIO KOHTPOJIBLHON PabOThI M0 XMMHUHU aHATUTHYECKOM [ DIIeK-
TPOHHBIN pecypc] : s 00ydaroUIMXcsi arpoHOMU4ecKoro (akynprera [mo Hanpasnenusm: 35.03.07
"TeXHOJIOTHSI MPOU3BOJICTBA U MTEPEPAOOTKH CEbCKOX03IMCTBEHHOM npoaykiuu', 35.03.04 "Arpo-
Homus", 35.03.05 "CamoBozactBo" 3a0uHoi popmbl 00yuenus] / coct. A. H. ITokatuosa ; FOxHo-
Vpansckuii 'AY, UacTutyTt arposkosoruu .— Mmuacckoe: FOxno-Ypansckuii 'AY, 2017 .— 12 c. :
Tabn. — bubnumorp.: c. 5-6 (8 Ha3B.) . JlocTyn U3 JOKaIbHON ceTH:
http://192.168.2.40/Books/ppm058.pdf).

10. UndopmanuoHHbIEe TEXHOJIOTHH, HCIIOJIb3yeMble PU OCYIECTBJICHUHN 00Pa30BaTEIbHOIO NPO-
mecca no JUCIHUIJINHE, BKJIKYas NepeyeHb MPOrpaMMHOro odecnevyeHusi 1 HHPpopManuoOHHbIX
CIPAaBOYHBIX CHCTEM
B Hayunoii OubamoTexe ¢ TepMUHAIBHBIX CTAHITMHN MPEIOCTaBIAETCS JOCTYN K 0a3aM JTaHHBIX:

— Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine,
JInnensnonssiit noropopNe 47544514 ot 15.10.2010

— Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level, JIunen-
3MOHHBINA OoT0BOpNe47544515 ot 15.10.2010

— Microsoft Office 2010 Russian Academic OPEN 1 License NolLevel, JIunes3snoHHsbIH
noroBopNe47544515 ot 15.10.2010

— AntuBupyc KasperskyEndpointSecurity mist 6usneca, JIunenszunonnsiii norosop Ne 17E0161220-
114550-750-604 ot 20.12.16

11. MarepuajibHO-TeXHHYecKas 0a3a, HeoOXoaMMas VI OCylIeCTBJIeHUsI 00pa30BaTeIbHOI0 Mpo-
Hecca no AUCHMILIHHE

Y4yeOHble ayIuTOPUM JJIsl IPOBEeHUS 3aAHATHI, IPEeIYCMOTPEHHbIX MPOrpaMMoii, OCHAIIEH-
Hble 000PY/10BAaHUEM U TeXHHYECKMMU CPpeACTBAMHU 00y4YeHH s

1. JTaboparopus — 314 JIaGopatopusi XUMUH;

2. YLICGHaH ayauTopus 4Jid IMMPOBCACHUA 3aHATUN JICKOMOHHOI'O THUIIA, OCHAIlICHHAas My.HbTHMC,Z[Hﬁ—
HBIM 000pyI0BaHUEM (KOMITBIOTEP M BHICOIIPOCKTOP) - 217

IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIMXCS
1. TTomemenus 1151 caMOCTOATENbHON paboThl oOyuatomuxcs — 308.
IlepeyeHb 000py10BaHUSI M TEXHHUYECKHX CPEACTB 00y4eHM s

1 ®otokonopumerp KOK-3

2 Uonomep M-130

3 Konagykromerp KCJI-101

4 Becnl anektponnsie VIC-120 d3

5 Cymmnensiit mkad CHOJI 58/350.

6 BeiTspkabIe IKadbI (2 mIT.)

7 Tepmoctat TC-1/20 cyXOBO31yIIHBII

8 DnexTpuyeckas MmInTKa

9 Bans nabopartopnas [13-4300
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IMPUJIOKEHUE

®OH/J OHEHOYHbLIX CPEACTB

JUISL TEKYILIETO KOHTPOJISAYCIIEBAEMOCTUH IIPOBEACHUS IIPOMEKYTOYHOM aTTeCTalluu
o0yJarmuxcs
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1. KomnereHuuM ¥ UX HHAUKATOPHI, (popMHUpYyeMble B Mpolecce 0CBOCHHUS IMCHHIIHHbI

OIIK-1 CriocobeH pemiaTh THIMOBBIC 3a7a4i TPO()ECCHOHATLHOMN IeATeTLHOCTH Ha OCHOBE 3HAHUM OC-
HOBHBIX 3dKOHOB MAaTCMATUUYCCKUX, CCTCCTBCHHOHAYYHbIX U OGH.ICHpO(beCCI/IOHaJ'IBHBIX AUCHUILUINH C TIpHU-
MEHEHUEM MH(POPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHII.

HaunmenoBanue onenou-
®opmupyemsie 3YH HBIX CPEJCTB
Kox n Haumeno- 5 .5
BaHUE MHIUKATO- g 5 g
pa TOCTHIKEHUS : = % 5
KOMIIETEHIINN 3HaHUA YMCHUA HaBBIKH gr CE % E
> O 5 =
5 & =
2= = g
OO6yyvaromumiics
OOyuaromuiicst | 1obkeH ymeTh: | O0ydaromuiics
Wll-lomk.;  Wc- | AOTUKEH  3HATE! | CAMOCTOATENBHO | JOJDKEH BIALCTh
MOMB3YeT OCHOB- CBA3b MEXIY pa60TaTUL C | COBpEMEHHOH
HBIC saxopp | CTPOCHHEM  Be- yueOHOI M| XMMHYECKOH
CCTECTBCHHOHA- IIECTB M MX XH- | CIPABOYHOI JIH- | TEPMUHONOTHEH | 1.Oruer
VUHBIX - | MAUECKHMHU TepaTypoit c | B obmactu HEOP- | 1o 1aGo-
[MH 78 pelie- CBOMCTBaMU; MIPUMEHEHUEM FaHUYECKOH XU- | paTopHOI
mas  crammapr- | OCHOBHBIE  XH- MHQOPMALIMOH- | MHH, OCHOBHBI- | paGoTe;
HBIX 3a1ad B 06- | MHUECKHE 3aKO- | HO- MH  HaBBIKAMH | 5 Toiorn
IACTH  CAZOBOJI- Hbl ¥ TIOHSATHS;, | KOMMYHHUKAIU- | OOpaIeHus C poBaTe. 1.9x3amen
CTBA ¢ TpHMeHe- MIPAaKTHYECKOE OHHBIX  TEXHO- 1a00paTOPHBIM 3 Kom
mueM  mEpOpMa- | TPAMEHEHHE IIOTHH;  HCTIONb- O60py;[0Bf.HH€M S
LHOHHO- HEKOTOPBIX He- | 30BaTh CBOWCTBA | U MOCYJIOH; 3Ha- pagora
KOMMYHUKAITH- OpraHUYECKUX XUMUYECKHUX HUSAMH 1O TEO-
OHHEIX TexHoso- | BEMECTB B Cellb- | BEIIECTB B JIa- | PETHYECKHM OC-
—_— CKOXO3SIIICTBEH- | OOpaTOpHOH ¥ | HOBaM  COBpe-
HOM TMPOU3BOJI- | IPOU3BOJ- MEHHBIX  METO-
ctBe - (b1.0.37 | cTBeHHON mpak- | 10B aHaiIu3a -
-3.1) tuke -(b1.0.37 | B1.0.37-H.1)
-V¥.1)

2. HOK333Te.]'[l/l, KPUTEPHUH H HIKAJIA OUCHUBAHUA MHAUKATOPOB TO0CTHIKCHUSA KOMIIeTeHLIii

-N1-1onk-1 Ucnonb3yeT 0OCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHUIUIMH JJISI PEIICHUSI CTaHIapTHBIX
3aja4 B 00JIaCTH arpPOHOMMHU.

ITokazarenu Kpurepunu mikana orieHUBaHUS Pe3yIbTaTOB O0YYEHUS MO TUCIUTUINHE
OILICHUBAHHUS N N N N
HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
(Popmupyembie
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
3VYH)
b1.0.37 -3.1 OOyuatommiics He | OOyyaromuiics OOyuatomumiics 3Ha- | OOyuaronuiics
3HACTCBA3h MEXIY | C1a00 3HACTMEXKIY | €TCBI3b MEXK]y | 3HAET CBSI3b MEX-
CTPOEHUEM BE- | CTpOCHUEM BE- | CTPOGHUEM BELIECTB | 1y CTPOCHHEM
IIECTB M MX XHMH- | ECTB U UX XUMH- | H HMX XHUMHWYECKHMH | BEIIECTB M HX
YeCKUMMU CBOM- | YECKUMH CBOM- | CBOMCTBAMM;, OCHOB- | XUMHYSCKHUMU
CTBaMH; OCHOBHEIC | CTBAaMH, OCHOBHEBIC | HEIC XHUMHYECKHE | CBOMCTBAMH; OC-
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XUMHUYCCKUE 3aKO-

XUMHUYCCKHUE 3aKO-

3aKOHbI M IIOHATHA,

HOBHBIC XHMMHUC-

Hbl W TIOHATHS; | HBl W IOHATHUS; | IPAKTUYECKOE TIPHU- | CKHE€ 3aKOHBI U
MPaKTUYECKOe MPaKTUYECKOE MEHEHHUE HEKOTOPBIX | MOHATHUS;  TpaK-
IIPUMEHEHHUE HEKO- | IPUMEHEHHE HEKO- | HEOPraHUYECKUX THYECKOE IpHUMe-
TOPBIX HEOPTraHH- | TOPBIX HEOpPraHu- | BEUIECTB B CEJIbCKO- | HEHUE HEKOTOPHIX
YECKMX BEIIECTB B | YECKMX BELIECTB B | XO35HUCTBEHHOM HEOPraHUYECKUX
CeNNbCKOXO351H- CeNbCKOXO351H- IIPOU3BOJCTBE C HE- | BELIECTB B CEJlb-
CTBEHHOM  IIPOM3- | CTBEHHOM IPOU3- | 3HAYUTEIbHBIMU CKOXO351ICTBEH-
BOJICTBE BOJICTBE OmMOKaMd U  OT- | HOM TMPOHU3BOJICT-
JIenbHBIMH  TIpoOe- | Bec  Tpedyemoid
JamMu CTENEHbIO MOJHO-

Thl 1 TOYHOCTH

b1.0.37-V.1 OO6yuarommiics He | OOy4Jaronuiics OO6yuarommiics yme- | OOydarommiics
YMEETCAMOCTOS- cmabo yMeercaMo- | €TCaMOCTOSTEIHHO YMEETCaMOCTOsI-
TETHLHO paboTaTh C | CTOATEIHLHO pabo- | paboTaTh ¢ y4yeOHOM | TENBHO paboTaTh
yuyeOHOIl W cmpa- | TaTh ¢ y4yeOHOM M | U CIIpaBOYHOM JHTe- | ¢ y4eOHOW U
BOYHOM JIUTEpaTy- | CIPABOYHOW JIUTE- | paTypoil ¢ MPUMEHE- | CIPABOYHON  JIH-
poii C NMpHMEHEHH- | paTypol ¢ MpuMe- | HUeM HH(pOpMalH- | TepaTypoi c

eM uH(POPMAIMOH- | HEHHEM HH(OpPMa- | OHHO- MIPUMEHEHUEM
HO- LIUOHHO- KOMMYHUKAI[MOH- nH(OPMALIMOHHO-

KOMMYHUKAaI[MOH- KOMMYHUKAaIlMOH- | HBIX  TEXHOJIOTMH; | KOMMYHHKaIU-
HBIX TEXHOJOTHI; | HBIX TEXHOJOTHI; | HCIIOJIb30BATh CBOM- | OHHBIX TEXHOJO-
UCIIOJIb30BaTh UCIIOJIb30BaTh CTBAa  XMMHUYECKHUX | TMH;  HUCIOJIb30-
CBOWCTBA XHMMHUYE- | CBOMCTBA XMMHUYE- | BEMIECTB C HE3HAYU- | BaTh CBONCTBA
CKMX BEIIECTB B | CKUX BEIIECTB B | TEIBHBIMU  3aTpPy[- | XUMHYECKHX Be-
nabopaTopHOil U | nabopaTopHOW | | HeHUsIMH B Jabopa- | mectB B Jjabopa-
MPOU3BOACTBEHHOM | MPOU3BOACTBEHHON | TOPHOM M MPOM3BOJI- | TOPHOM U TMPOU3-

[IPaKTUKE [IPaKTUKE CTBEHHOU IIPAKTUKE | BOACTBEHHOMN
MIPAKTHUKE

b1.0.37 -H.1 OO6yuarommiics He | OOy4Jaronuiics OOyuarommiics Bna- | OO0yyarommiics
BJIQJICET  HaBBIKa- | c1abo BJIQJICCT | IE€T HAaBBIKAMU CO- | CBOOOJHO BIajie-
MUBJIaJICET HAaBbI- | HABBIKAMUCOBPE- BPEMEHHOM XMMHYE- | €T HaBBIKAMHUCO-
KaMHM COBPEMEHHOM | MEHHOM  XMMH4YE- | CKOM TEPMHUHOJIOTH- | BP)EMEHHOW  XU-
XUMHUYECKOW  Tep- | CKOM TEPMHHOJIO- | €1 B 00JaCTH HEOp- | MUYECKON  Tep-
MHMHOJIOTHEH B 00- | rMeil B 00JIaCTH | TAaHUYECKOM XWMHH, | MUHOJIOTHEH B
JJACTU HEOpraHu4de- | HEOPraHMYECKOU OCHOBHBIMHM  HaBbI- | 00JacTU Heopra-
CKOM XWMHH, OC- | XHMUHU, OCHOBHBI- | KAMH OOpalIeHHs] C | HUYeCKOW XUMUH,

HOBHBIMH HaBBIKa-
MH oOpaleHus c
1a00paTOPHBIM
o0opymoBaHueM u
MOCYA0M; 3HAHMS-
MU TI0 TEeOopeTHhye-
CKUM OCHOBaM CO-
BPEMECHHBIX METO-
JIOB aHAIIN3a

MM HaBBIKAMH 00-
pamenust ¢ jabo-
paTopHBIM  000pY-
JIOBaHWEM U TIOCY-
IOW; 3HAHUSIMHU II0

TEOPETUYECKUM
OCHOBaM COBpe-
MEHHBIX METOJ0B
aHanusa

1abopaTOpHBIM 000-
pyZoBaHHEM H IIO-
CyZIOii; 3HAaHUSAMU 110
TEOPETUYECKHM  OC-
HOBaM COBPEMEHHBIX
METOJI0OB aHajiu3a C
HEOOJILIITUMU 3a-
TPYAHEHUSAMU

OCHOBHBIMH
HaBbIKaMU  00Opa-
meHust ¢ jgabopa-
TOPHBIM  00OpY-
JIOBaHUEM U TIO-
CyJIOW; 3HAHUAMU
Mo  TeopeTHye-
CKUM  OCHOBaM
COBPEMEHHBIX

METOJOB aHaJIN3a
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3. TunoBble KOHTPOJILHBIE 3aJaHNsI U (MJIH) HHbIE MATEPUAJIbI, HEOOXOAUMBbIe JIJIsl OLleHKH 3HAHUIA,
YMeHM, HABBIKOB M (MJIH) ONBITA JeSITeJILHOCTH, CGOPMIUPOBAHHBIX B MPOLIECCe OCBOEHUS IMCLIH-
IIMHBI

TumoBble KOHTPOJIBHBIC 3aJaHUS W MaTepualibl, HEOOXOAMMBIC IS OIEHKH 3HAHWM, YMEHUH M
HABBIKOB, COJIEPKATCSA B Y4€OHO-METOIUYECKUX pa3paboTKax, MPUBEICHHBIX HUXKE.

1. Xumusi Heopranuueckas [DNeKTpOHHBIN pecypc] : METOA.pEKOMEHJAllUU 11l CAMOCTOATEIbHON
paboThl [171s1 OakalaBpoB arpoHOMHYECKOTO (akynbpTeTa ouHOU hopmbl oOyuenus] / coct.: T. A. IlanoBa,
E. C. Ilectpukosa ; IOxHo-Ypansckuii 'AY, UHcTutyT arposkonoruu. - Muacckoe: FOxHo-Ypansckuii
I'AY, 2017. - 21 c. : Tabxa. - bubmuorp.: c. 21 (11 Ha3p.). Mecto xpanenus: Ob UAD JlocTym B JOKaIb-
HoM cetu: http://192.168.2.40/Books/keaz040.pdf

2. Xumus Heopranuieckasi [DNeKTpoHHBIN pecypc] : MeToA.yKa3aHHs K JTaOOpaTOPHBIM 3aHATHIM
JUTsl CTYJIEHTOB arpOHOMHUYECKOTO (paKynbpTeTa 04HOM U 3a0uHOM dopm oOyuenus / coct.: T. A. [Tanosa, E.
C. IlectpukoBa ; IOxHo-Ypanbckuit ['AY, Uncturyr arposkosoruu. - Muacckoe: FOxHo-Ypanbckuit
I'AY, 2017. - 43 c. : un., Tabiu. - bubnuorp.: c. 3 (11 Ha3B.). Mecto xpanenus: Ob UAD. [loctym B j10-
KalbHOU ceTu: http://192.168.2.40/Books/keaz(039.pdf

3. Xumus aHanuTudeckass [DIEKTPOHHBIM pecypc] : METOA.pEKOMEHAALNU Il CaMOCTOSATENbHON
paboThl [yt 6akanaBpoB, oOydaronuxcs mo HanpasiaeHusM 35.03.07 "TexHomorust mporu3BOACTBA U TIEepe-
paboTtku cenbckoxo3siictBenHon npoaykuun” u 35.03.04 "Arponomus”] / coct. E. C. Ilectpukona ; FOx-
HO-Ypanbsckuit 'AY, UHCcTUTYT arposkonoruu. - Muacckoe: KOxxno-Ypanbckuii ['AY, 2016. - 29 c. : Ta0.
- bubmmorp.: c. 28-29 (8 HasB.). Mecto xpanenus: Ob HMAD JlocTynn B JIOKaJIbHOM CETH:
http://192.168.2.40/Books/keaz045.pdf

4. Meroandeckue yKa3aHUs K JJAOOPaTOPHBIM 3aHATHSIM 10 aHATUTHICCKON XUMHUHU [ DIEKTPOHHBIN
pecypc] : nampasnenue 35.03.04 Arponomus [mas OakamaBpOB arpOHOMHYECKOTO (aKylbTeTa OYHOM
dbopmel 00yuenus| / FOxuo-Ypansckuiit 'AY, UacturyT arposkonoruu ; coct. E. C. Ilectpukosa. - Muac-
ckoe: IOxno-Ypansckuii 'AY, 2016. - 21 c. : tabn. - bubauorp.: c. 21 (8 Ha3p.).Mecto xpanenus: Ob
HNAD KomnuectBo AK3EMILISIPOB B HAJIUYUH: 1 Hoctyn B JIOKAJIbHOM CEeTH:
http://192.168.2.40/Books/keaz090.pdf

5. Meroauyeckne yka3aHHUs K BBIOJHEHHIO KOHTPOJBHOW pPa0OTHl MO XMUMHMU AaHATUTHYECKOU
[DnexTponHbIi pecype] : s 00yJaromuxcsi arpoHoMUuYeckoro (akynprera [mo HampaiaeHusM: 35.03.07
"TexHoa0rHUs MPOU3BOACTBA U MEPEPaOOTKHU CeNbCKoX03siicTBeHHoN mpoaykiuu'', 35.03.04 "Arponomus",
35.03.05 "CanmoBoactBo" 3aounoit opmer 00yuenus| / coct. A. H. Tlokatunosa ; FOxuo-Ypansckuii [AY,
Wuctutyt arposkonorun .— Muacckoe: FOxuo-Ypansckuit [AY, 2017 .— 12 c. : Tabn. — bubnuorp.: c.
5-6 (8 Ha3B.) . Jloctyn u3 nokansHO# ceTu: http://192.168.2.40/Books/ppm058.pdf).

4 MeTtoanuecKkue MaTepHabl, ONpeaesiioiue Npoueaypbl OleHUBAHUS 3HAHUMH, YMeHUH,
HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XaPAKTePU3YHIIUX C(POPMUPOBAHHOCTH KOMIIETEH-
197071

B nanHOM pasznene MeTOAMYECKHE MaTepHalibl, OMPEACIISIONINE TPOIEAypbl OLICHUBAHUS 3HAHUM,
YMEHUM, HABBIKOB U(WJIM) OMBITA ACSITEIBHOCTH, MO AUCHUILUIMHE XUMHUS HEOpraHWYEeCcKas U aHaJuTHYe-
CKasi», IPUBEICHBI TPUMEHUTEIBHO K KaXJOMY U3 HUCIOJIb3yEMbIX BUJIOB TEKYILETO KOHTPOJISA yCIIEBAEMO-
CTH M IPOMEKYTOUYHOM aTTeCTAI[U! 00yJarOIIHXCSI.

4.1. OueHo4HbIe cpeCTBA /ISl IPOBeeHUs TEKYIero KOHTPOJIsl ycreBaeMocTH ™

4.1.1. Otuer 1o J1aGopaTopHOM paboTe

OtyeT 1o J1aboOpaTOpHON PabOTE MCIONB3YETCS ISl OICHKA KAadecTBAa OCBOCHHUS OOYYaIOIIUMCS
OCHOBHOH MpodeccuoHanbHON 00pa3oBaTeIbHON MPOTrpaMMBbl 1O OTACIBHBIM TeMaM AUCUUIUIMHBL Co-
nepkanne U hopma oT4eTa 1Mo JJabopaTOpHBIM padoTaM MPUBOIUTCS B METOJMUYECKUX YKa3aHHUSAX K J1abo-
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patopubM pabotam (1. 3 ®OC). ConepkaHue oTYeTa U KPUTEPUU OIEHKH oT4eTa (Tabj.) TOBOASTCS 0
CBEICHUS O0YJArOIIMXCS B HaYaje 3aHATHI.

Ne OneHoYHbBIE CpeICTBA Kon n naumenoBanue
WHJUKATOpa KOMIe-
Bomnpocsl k 3x3ameny
TEHILINH

1. 1. Uto Ha3BIBAaEeTCS KOMILIEKCOM? Ul-lonk-1 Hcmons-
2. ChopmynupyiTe MOHATUE OKUCITUTEIS. 3yeT OCHOBHBIE 3aKO-
3. ChopmynupyiTe MOHATHE BOCCTAHOBUTEIIS. Hbl €CTECTBEHHOHA-
4. TlpuBenute npuMepbl MEKMOJIEKYIISIPHBIX M BHYTPUMOJIEKYIISIPHBIX YUHBIX  JTUCUMIUIAH
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA. JUISL pElIeHUs] CTaH-
5. YUro Takoe aurauyg? JAPTHBIX 3a7a4 B
6. UTo Ha3BIBAIOT KOHCTAHTON HECTOMKOCTHA KOMILIEKCA? 00JIacTH CamoBOACTBA
7. YTto Takoe METOA NEKTPOHHOTO OanaHca? C IPUMEHEHUEM WH-
8. TUMbl XUMUYECKHUX CBS3EH? (dhopmarmoHHo-
9. dakTopkl BIUSAIONIME HA CMEIICHUE XUMUYECKOTO paBHOBECHS ? KOMMYHHUKAIIMOHHBIX
10. IIpuHIMI TUTPUMETPUYECKOTO aHATU3A. TEXHOJIOTHI1
11. IlpuHIMD TpaBUMETPUYECKOTO OIIPEIEIECHHUSL.

OT4er OLIEHMBAETCS MO YCMOTPEHUIO IPENOAABATENS OLEHKON «OTIMYHO», «XOPOILIO», «yIOBIIE-
TBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO» UM OLEHKON «3a4TEHO», «HE 3a4TeHO». OLEHKa «3a4TE€HO» CTa-
BUTCS 0OydarouumMcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHUSM, YCTAaHOBICHHBIM JUIS MOJIOKH-
TEJIBHBIX OLICHOK («OTIMYHO», «XOPOIIO», «YAOBIETBOPUTEIBbHO»). OlieHKa 00BABISAETCA 00ydaroneMycs
HEIOCPEACTBEHHO I10CJIE CIaYu OTUYETA.

IlIkana Kputepuu onennBanus

- - U3JI0’)KEHUE MaTepuaa JOTMYHO, TPAMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaThb U 0OOCHOBAaTh CBOU CYKIECHHS IPH OTBETE HA KOH-
TPOJIBHBIE BOIIPOCHI;

- YMEHHE OIUCHIBATh XUMUYECKHUE 3aKOHBI, SIBJICHUS U IIPOLIECCHI;

- YMEHHE NIPOBOAUTH OIIBITHI U IIUCATh YPABHCHUS PEAKLIAN.

OlleHKa «3aU4TEHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUECKUX 3HAHHMIA,

- IOTMYIIEHBI OMMOKU B OTMPEICTICHUN MMOHIATHH U OMMMCAaHUH XUMHUYECKHUX 3a-
KOHOB, SIBJICHUI U MPOIECCOB, UCKAXKEH UX CMBICI, HE PEIIECHbl PpPaCUYETHBIC
3a7a4u;

- He3HaHWE OCHOBHOTO MaTepuaia y4eOHOW MpOrpamMMbl, JOMYCKAIOTCS TPy-
ObIe OMMOKHU B M3JI0KCHUH, B HATMCAHUW YPAaBHEHUH pEaKIuii.

O1LeHKa «HE 3aU4TECHO»

4.1.2. KoutponbHas pabota

KontponbHas paboTa MCHONB3YeTCs IS CAMOCTOSTEIBLHOTO OCBOCHHUS OOydYaromuxcsi oOpas3oBa-
TEJIbBHOM MPOrpaMMel 10 TemaM aucuuiuinebl (Heoprannueckas xumusi. MeToauueckue yka3aHus JJIsl Bbl-
TTOJTHEHHUSI KOHTPOJIBHOM PaOOThI JJISI CTYICHTOB arpoHOMHYecKoro (akynbpTeTa (3a04yHas gopma olyde-
uus)/coct. T.A. ITanoBa, E.C. IlectpukoBa. Uensouuck: UI'AA, UAD, 2015. 32 c. u Meroanueckue yka-
3aHUS K BBIMOJHEHUIO KOHTPOJILHON PabOThI O XUMUHU aHAIMTUYECKOHN [ DIEKTPOHHBIN pecypc] : s 00y-
YaloIMXcs arpoHoMuueckoro (akynprera [mo HampasieHusMm: 35.03.07 "TexHosorusi mpoU3BOJCTBA U
nepepaboTKH CeNbcKOoXo3sicTBeHHON npoaykmuu'”, 35.03.04 "Arponomus”, 35.03.05 "CagoBoacTBo" 3a-
ouHoit Gopmbl 00yuenus] / coct. A. H. ITokarunosa ; FOxHo-Ypansckuit 'AY, MHCTUTYT arposkonoruu
.— Mmuacckoe: IOxHo-Ypansckuiit 'AY, 2017 .— 12 c. : Tabn. — bubnwuorp.: c. 5-6 (8 Ha3s.) . Jloctyn u3
nokansHOM cetu: http://192.168.2.40/Books/ppm058.pdf).
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KonTposnbHas paboTa OLleHUBaeTCsl OTMETKOM «3aUTEHO» HIIN «HE 3aUTEHO».

OO011as oLeHKa KOHTPOJIbHON paboThl CKIIAABIBAETCS M3 OLIEHOK MO OTAENbHBIM 3a/IaHUsIM C YYETOM
KauecTBa BBITIONHEHUS U oopmiieHus padoThl. OTMETKA BBICTABISIETCS HA TUTYJIBLHOM JIHCTE paOOTHI U
3aBepseTCsl MOJIMUCHIO NpernoaaBaress. YPOBeHb KauecTBa MHUCbMEHHON KOHTPOJIbHON paboThl 00ydaro-
LIUXCS ONPEAEIISETCS C UCIIOJIb30BAHUEM CIIENYIOLIEN CHCTEMBI OLIEHOK.

HIkana Kpurepun oneHuBanusi

- - U3JIOXKEHUE MaTepuaa JOTUYHO, TPAMOTHO;
- cBOOOIHOE BIIaICHUE TEPMHUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh M OOOCHOBATh CBOM CYXKIEHHS MPH OTBETE Ha KOH-
TPOJIbHBIE BOIPOCHI;

- YMEHHE OMHUCHIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U MPOIECCHI;

- YMEHHE MPOBOJIUTH OMBITHI U MUCATh YPABHEHUS PEAKIIUA.

O1eHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUECKUX 3HAHHMIA,

- TOTYIIEHBI OMMOKU B OTMPE/ICTICHUN TMOHIATHH U OMMCAaHUH XUMUYECKHUX 3a-
KOHOB, SIBJICHUI U MPOIECCOB, UCKAXKEH UX CMBICI, HE PEIIECHbl PpPaCUYETHBIC
3a7a4u;

- HEe3HaHWE OCHOBHOTO MaTepuasa y4eOHOW MpOorpamMMbl, JOMYCKAIOTCS TPy-
ObIe OMMOKHU B M3JI0KCHUH, B HATMCAHUW YPAaBHEHUHN PEaKIuii.

O1LeHKa «HE 3aU4TECHO»

KontponbHast paboTa, BbIIOIHEHHas! HEOPEKHO, HE TIO CBOEMY BapUaHTy, 0e3 COOII0ACHUS TpaBul,
HpeABSIBIAEMBIX K ee o(opMIIeHHIO, BO3BpaIaeTcsi 0e3 MpOBEpKU C yKa3aHHUEM MPUYHH, KOTOPHIE JJOBO-
ISTCA 10 00yJaromuxcs. B 3ToM citydae KOHTpOsIbHAsE paboTa BBIIOIHIETCS TIOBTOPHO.

[Tpu BBISIBIICHUH 3a/JaHUMA, BBITOJTHEHHBIX HECAMOCTOSITEIBHO, IIPETIOAABATENb BIIPABE MPOBECTHU 3AIIUTY
oOy4aromumMcs cBoux padort. [1o pe3ynpraTaM 3alUTHI IPETIOIaBaTeNlb BEBIHOCHT PEUICHUE JIN00 O 3a4eTe
KOHTPOJILHOM paboThl, MO0 00 ee Bo3BpaTe ¢ M3MECHEHWEM BapHaHTa. 3alluTa KOHTPOJIbHOM paboThI
npeArnoaracT CB000HOE BlIaJieHne 00yJaroNMMHUCS MaTepraaoM, U3JI0’KEHHBIM B paboTe U Xopoiiee
3HaHUe y4eOHOH TUTepaTyphl, UCIIOIH30BAHHON NMPY HAMCAHHUH.

4.1.3. TectupoBanue

TectupoBaHme MUCMONB3YETCS M OLIEHKH KauecTBAa OCBOCHHS O0YyYaroIIMMCsl OCHOBHOU Tpodeccu-
OHAJILHOW 00pa3zoBaTENbHON MPOrpaMMBbI 1O OTIAENBHBIM TeMaM WJIM pa3jesiaM AUCUUILIUHBL Tect mpen-
cTaByisieT co00¥ KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 33/IaHUM, TIO3BOJISIONINI YIIPOCTUTH MPOIEAYPY H3Me-
peHUs 3HaHUM ¥ yMeHU# oOyuaromuxcs. OOyqJaronuMcst BBIIAIOTCS TECTOBBIE 3a1aHusl ¢ (POPMYIMPOBKOM
BOITPOCOB U MMPECAJIOKCHUCM BI:I6paTI> OUH HpaBHHBHBIﬁ OTBCT U3 HCCKOJIBKUX BAPpUAHTOB OTBCTOB.

Ne OneHOoYHbBIE CpEeICTBA Kon n naumenoBanue

TunoBble KOHTPOJIBHBIE 3a7aHus ¥ (MJIM) WHbIE MaTepUalbl, HeoOxoau- | AHANKATOpa KOMIIC-
MbI€ JUIS OICHKH 3HAHUH, YMEHHMA, HABBIKOB M (MJIH) OIBITA JAESITEIBHO- TCHIIMU

CTH, XapaKTePU3YIOLIMX C(OPMUPOBAHHOCTH KOMIIETEHIIMM B MPOIIECCE
OCBOEHUS JUCLUIIINHBI

1. 1. Kakue snekTpoHHbIE KOH(UTypanuu B aTomMe peanu3oBartb HeBO3- | MJI-lonk.1  HMcmonb-
moxHo: 1) 1p?, 2) 2p, 3) 3s%, 4) 312, 5) 3d°, 6) 4s°: 3yeT OCHOBHBIE 3aKO-
a)1,2,3,6: Hbl €CTECTBEHHOHA-

HBIX VCUUTUTAH
6)2,3,4,5; s (e

JUISL pElIeHus] CTaH-
B) 1,2,4,6;

JapTHBIX  3a7a4 B
r)3,4,5,6. 00J1acTH CamoBOACTBA
2. HemeTanmianueckue CBOMCTBA Y 2JIEMEHTOB A IpylIl yCUIMBAIOTCA: C NPUMCHCHHUCM WH-
a) CJIeBa HAaNpaBo U B IPYIIAX CBEPXY BHU3; (opmarmomHo-

KOMMYHHUKAIIMOHHBIX
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0) cripaBa HaJeBO U B IPYIIAaxX CHU3Y B BEpX;
B) CIpaBa HAJIEBO U B TPYIIAX CBEPXY BHU3;

I') CJIeBa HANPaBO U B IPYIMIAX CHU3Y B BEPX.
3. DHeprus HOHU3ALMH JIEMEHTA — 3TO KOJIUYECTBO S3HEPTUH, KOTOPOE:

a) BBIIEISAETCS NIPU NPEBPALLEHUH MOJIO0XKHUTEIBHO 3apsSKEHHOTO MOHA B
HEUTpAIbHBIN aTOM;

0) HeoOXOAMMO 3aTpaTUTh JJSl MPEeBpalIeHHUs] HEUTpalbHOrO aroma B
MOJIOKUTEIBHO 3apsKEHHBIN HOH;

B) BBIAEIISAETCS NPU NPEBPALLEHUN HEUTPAIBLHOTO aTOMa B MOJIOKUTENb-
HO 3apsiKEHHBIN UOH;

I) MOJIy4aeTCsl IIPH MPEBPALICHUM ITOJIOKUTEIBHO 3apsHKEHHOTO MOHA B
HEUTpaJIbHBIA aTOM.

4. XuMudeckasl CBA3b B MOJIeKyJlax Opoma U OpOMOBOJIOpOJA OTIHYA-
FOTCSL:

a) CMEIICHUEM IJICKTPOHHOM Maphl K aTOMY ¢ OOJIBIIEH AJIEKTPOOTPHIIA-
TCIBHOCTBIO,

0) Y4MCIIOM 3JIEKTPOHOB, IPUHUMAIONIMX Y4acTHe B 00pa30BaHUU CBSI3H;
B) YHCJIOM BaJICHTHBIX 3JIEKTPOHOB Y aTOMOB BOJIOpOAa U Opoma;
T') YUCJIOM OOIIKX 3JIEKTPOHHBIX Map.

5. Ha Bo3myxe mienoyHble METauIbl OBICTPO OKHCISIOTCS, TIOATOMY HX
XpaHsIT:

a) MO/ CJIOEM PACTUTEIHHOTO Macia;

B) TIOJ] CJIOEM 3TUJIOBOTO CITUPTA;

0) o1 CJI0EM Ba3eIMHOBOTO Maclia;

r) B atMoc(epe aproHa.

6. B pany BemectB NaOH — Mg(OH), —AI(OH);s ...

a) CBOICTBa HEe U3MEHSIOTCA, TaK KaK BCE BEIIECTBA — THMAPOKCHUIBI Me-
TaJIJIOB OJTHOTO epuoa;

0) OCHOBHBIC CBOWCTBA YCHJIMBAIOTCS, TaK KaK YBEIHMYUBACTCS YHCIIO
THIPOKCOTPYIII;

B) CBOMCTBA M3MEHSIOTCS IEPUOJUIECCKH, TaK KaK BO3PACTaeT 3apsi sif-
pa aToma;

I') KHCJIOTHBIE CBOMCTBA YCHIIMBAIOTCS, TAaK KAK YMEHBIIIACTCS PAIHYC
aTOMOB METAJIJIOB.

7. Uemy paBHa cyMMa BceX KO3((UIIMEHTOB B YpAaBHECHHM PEaKIHH
T€PMaHUs CO CMEChIO a30THOM M XJIOPOBOJOPOIHOM (COJISTHOM) KUCTOT?
O6pasyercs xiopun repmanus (IV), a oxucnutens npuoOperaer cre-
IIEHb OKHUCIIEHUS +2:

a) 34,
0) 30;
B) 26;
r) 28.

8. [Ipu neficTBUU KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI U MEAW Ha HC-
crexyemMoe ynoOpeHue Bolaenuics Oypsiid ra3. [lpu gelicTBuM mienodn
OLIYIIAJICS 3aMax HallaTbIpHOTO cniupTa. JlaHHOE ynoOpeHue:

TEXHOJIOTUN
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a) ammodoc;

B) KaJIMHHAs CEIUTPA;

0) kapOaMu;

I') aMMHa4Has CeauTpa

9. C HauMeHbIIEH CKOPOCThIO MTPOTEKAET PEAKLUS MEXKIY:
a) ’Kesie3HbIM TBO3AeM U 4%-HbIM pacTBOpoM CuSOy;
0) xkene3Hou cTpyx ko U 4%-aeiM pactBopoMm CuSOy4;
B) Kene3HbIM TBo31ieM U 10%-HbIM pacTBopoM CuSOs;
r) s)kene3Hon cTpyxkor u 10%-ubiM pactBopoM CuSOy4.
10. Psn, He conepxkammmii d-32JIeMEHTOB ...

a) TUTaH, BaHAJUW, XPOM, IIMHK;

0) kanuii, kpeMHH#, pocdop, Xpom;

B) ’KeJIe30, MapraHell, XJiop, OpoM;

') HATPUH, ATIOMUHUHI, cepa, XJIop.
11. Cxonpko MoJeli ruApOKCcHIA KaTusi HEOOXOUMO B3STh, IS IPUTO-
ToByieHUs 3 17 M pactBopa:

a) 2,3;

0)2,1;

B) 0,21;

r)21.

12. Kakoit pactBop OyzeT Ha3bBaThbes 1-monsspHbIM (1 M.):

a) Eciu 1 mosb BenecTBa conepkutces B 1 1 pactBopa.;

0) Ecu 1 mons BemectBa conepxutcs B 1000 r pacTBoputerns;
B) Ecniu 1 monb BemectBa conepxkutcsa B 100 T pactBopa;

r) Eciin 1 monb BemecTBa cogepxkutca B 1000 r pactBopa.

[To pe3ynbraTam Tecta 00y4arolmeMycs BBICTABIIAETCS OLIEHKA «OTIMYHO», «XOPOIIO», «yIOBIETBO-
PUTENBHO» WM «HEYJOBIETBOPUTEIBHOY.

Kputepun onenuBanusi otrera (Tabil.) JOBOASTCS 10 CBEIEHUs OOyYalOIIMUXCS A0 Hadajga TeCTUPO-
BaHUs. Pe3ynbraT TeCTHpOBaHUs OOBSIBIISCTCS 00yJaIOUIEMyCsl HEOCPEICTBEHHO TIOCIIE €ro CAavu.

Kpurepun onenuBanuns
HIxana
(% npaBHJIbHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Onenka 4 (xopo1io) 70-79
Onenka 3 (yI0BIE€TBOPUTEIHHO) 50-69
OueHka 2 (HeynOBIETBOPUTEIIHHO) menee S50

4.2. Tlpouenypsl U OLIEHOYHBIE CPEACTBA IJIsl MPOBEAeHUs MPOMEKYTOYHOH aTTecTallUN™
4.2.1. 3auer
3aueT He MPeAYCMOTPEH YICOHBIM ILIAHOM.

4.2.2. DK3aMeH

DK3aMeH SBIsIeTCs OPMOI OIEHKH KauyecTBa OCBOCHHs 0OY4YalOIIMMCSl OCHOBHOM MpodeccroHallb-
HOH 00pa30BaTeNbHOM MPOrpaMMBbl IO pasaenaM JUCHUILIHHEL [1o pesynbraTtaM sK3ameHa o0ydaronemMycs
BBICTABJISIETCS OLIEHKA «OTIMYHO», «XOPOIIO», «yJOBJICTBOPUTEIBHO» HIIU «HEYJOBICTBOPUTEIHLHOY.
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OK3aMeH 10 JUCLMIUIMHE IPOBOJUTCS B COOTBETCTBUU C PACIIMCAHUEM NIPOMEKYTOYHON aTTECTALINH,
B KOTOPOM YKa3bIBAa€TCs BPEMS €0 MPOBEIACHUSA, HOMEpP ayJUTOPHUH, MECTO MPOBEACHUSA KOHCYJIbTALUHU.
VY TBepkKIeHHOE paclucaHue pa3MelaeTcs Ha MH(MOPMAIMOHHBIX CTEHJaX, a TakkKe Ha O(UIIUaIbHOM caii-
T€ YHUBEPCUTETA.

YpoBeHb TpeOOBaHUH JIsI MPOMEKYTOUHOW aTTeCTallud O0Yy4aloNIMXCcsl YCTaHABIMBAETCs paboueit
MPOrpaMMOi JUCIUIUIMHBI U IOBOJUTCA JIO CBEIEHUS 00yJaloUIXcs B HaYaie ceMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MPaBuIIo, JekTopamu. C pa3pelieHns 3apeayromero kadeapoit Ha K-
3aMeHe MOXET MPHUCYTCTBOBATh MpernojaBareib Kapeapsl, NPUBICUSHHBIH 1715 TOMOIIH B IIpHEME IK3aMe-
Ha. B cioyuyae oTcyTcTBHS BeAyllero mpenojaBaresis SK3aMeH NPUHUMAETCs MperojaBaTesieM, Ha3HayeH-
HBIM PacTOPSHKCHHEM 3aBeIYIOIIET0 Kadeapoil.

[IpucyTrcTBUE Ha SK3aMeHE TperoaaBaresneit ¢ Apyrux kadeap 6€3 COOTBETCTBYIOIIETO pacIopsiKe-
HUS PEKTOpPa, MPOPEKTOpa Mo y4eOHOM paboTe Wiu AeKaHa (paKyabTeTa He JOIMyCKaeTC .

OO6yyaroniuecs Mpu SIBKE Ha SK3aMEH 00s13aHbl UMETh IpU cede 3aU4eTHYI0 KHUXKKY, KOTOPYIO OHU
MPEABSIBISAIOT 3K3aMEHATOPY.

s mpoBeneHUs dK3aMEHa BEAYLIUW IIPENoJaBaTelb HAKAHYHE IIOJIy4aeT B JICKAHATe 3a4E€THO-
JK3aMEHALMOHHYIO BEJOMOCTb, KOTOpasl BO3BPALAETCS B J€KAHAT IIOCJIE OKOHYAHUS MEPOIPUATUA B JE€Hb
IIPOBEACHUS IK3aMEHA WIH YTPOM CIEAYIOIIEro JHs.

DK3aMeHbI TPOBOAATCS MO OMiIeTaM B YCTHOM WJIM MHCbMEHHOM BUJE, JIMOO B BUJIE TECTUPOBAHMS.
DK3aMeHallMOHHBIE OUJIETHI COCTABIIIOTCS TI0 YCTAaHOBJIEHHON (hOpME B COOTBETCTBUH C YTBEPKICHHBIMU
kadeapoil sK3aMeHallMOHHBIMU BOTIPOCAMHU U YTBEPIKIAIOTCS 3aBeAyIOIUM Kadeapoil exxeroano. B 6ue-
TE COACPIKUTCA... (YKA3bIBACCA KOIUYECBO 80NPOCOB: He Dolee mpex oNpocos, 2 meopemuieckux 60-
npoca u 3a0avya u m.o.).

DK3aMeHaTOPy MPENOCTABISIETCS MPABO 33/1aBaTh BOIIPOCHI CBEPX OWMIIETa, a TAKIKE MOMUMO TEOPETH-
YECKUX BOMPOCOB JIaBaTh JJISI PEIICHUSI 3aJ1a4u U TIPUMEPHI, HE BBIXOAIINE 32 PAMKHA ITPONUIEHHOTO MaTe-
puaia no u3y4yaeMoi AUCIUIUIMHE.

3HaHUs, YMEHUS U HABBIKM O0YYAIOIIUXCS ONPENENAIOTCS OLEHKAMHU «OTIMYHO», «XOPOIIO», «YH0-
BIICTBOPUTENIBHO», «HEYAOBICTBOPUTEIBHO» U BBICTABIIAIOTCS B 3a4€THO-IK3aAMEHALMOHHYIO BEIOMOCTb U
B 3a4ETHYIO KHIDKKY 00y4Jaronierocs B IeHb 3K3aMeHa.

ITpu mpoBeaeHNH YCTHOTO SK3aMeHa B ayIUTOPHH HE JOJDKHO HaXOJUThCs OoJiee (yKkasvieaemcs Ko-
Juvecmeo obyuarowuxcs) Ha OJHOrO IpenoiaBaTes.

[Ipu mpoBeneHNHN YCTHOTO SK3aMeHa CTYJEHT BbIOMpAeT IK3aMEHALMOHHBINA OMJIET B CIy4ailHOM Mo-
psiaKe, 3aTeM Ha3bIBaeT (PaMIIINIO, UMs, OTYECTBO M HOMEP IK3aMEHAIIMOHHOTO OueTa.

Bo Bpems sk3aMeHa 00ydaronuecss MOTYT MOJIb30BATHCS C Pa3peIleHus] SK3aMeHaTopa MporpaMMoit
JTUCHUIUIMHBI, CIIPaBOYHON M HOPMATHUBHOM JIUTEPAaTypOM, APYTrMMHU MOCOOMSMU U TEXHUYECKUMHU CpE]-
CTBaMH.

Bpemst moaroToBku oTBeTa mpu cAade dK3aMeHa B YCTHOW (opMe JOKHO COCTaBIsATh HE MeHee 40
MUHYT (10 KETaHUI0 00YyJaromerocss OTBET MOXKET ObITh JOCPOUYHBIM). Bpemsi oTBeTa — He Oosiee 15 mu-
HYT.

OOyuaromnuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS IPU MOJTOTOBKE K OTBETY IO BHIOPAaHHOMY UM OmJle-
Ty, UMEET IPaBO Ha BHIOOP BTOPOro OuIieTa C COOTBETCTBYIOLIUM MPOAJIEHUEM BPEMEHU Ha MOJATOTOBKY.
HpI/I OKOHYATCJIbHOM OLICHMBAHUHM OTBETA OLICHKA CHMXXACTCA Ha OAWH 63.)1)1. BBI,Z[a‘-Ia TPETHETO 6I/IJIeTa HE
paszpermaercsi.

Ecnm oOydarommiicss sBUJICS Ha HK3aMeEH, U, B3sIB OWJIET, OTKA3aJICS OT MPOXOKICHUS aTTeCTAllUH B
CBSI3U C HEMOJATOTOBJIEHHOCTBIO, TO B BEJJOMOCTH €MY BBICTABIISIETCS OLICHKA «HEYIOBJIECTBOPUTEIIBHOY.

Hapyienrne MUCHUIUIMHBI, CIIUCHIBAaHUE, MCIIOJB30BAHUE OOYYAIOIIMMUCS HEpa3pelIeHHBIX Iedar-
HBIX U PYKOIUCHBIX MaTEpUajIoB, MOOMIIbHBIX TeIe(QOHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX KOMIBIOTEPOB,
HOYTOYKOB U IPYTHX BHUJOB JIMYHOW KOMMYHHKAIIMOHHONW M KOMIBIOTEPHON TEXHUKH BO BPEMs aTTECTa-
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LIMOHHBIX MCIBITAaHUH 3ampenieHo. B ciyuyae HapylieHus 3Toro TpeOoBaHMs MpernojaaBareilb 00sf3aH yaa-
JTUTH 00YYArOMIETOCs U3 AyAUTOPHH U MIPOCTABUTH €EMY B BEJJOMOCTH OLIEHKY «HEYIOBICTBOPUTEIHLHO.

BricTaBieHne OLIEHOK, MOJIYYEHHBIX P MOABEACHUH PE3YJIbTAaTOB IPOMEKYTOYHON aTTECTALIUHU, B
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTh U 3aU€THYIO KHH)XKY IPOBOJUTCS B MPUCYTCTBHHM CaMoro odyda-
rouerocs. [IpenogaBareny HeCYyT NEPCOHAIBHYIO OTBETCTBEHHOCTH 33 CBOEBPEMEHHOCTh U TOYHOCThH BHE-
CEHUs 3alMCEN O pe3ynbTaTax MPOMEXKYTOUHON aTTECTAllMU B 3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTh U B
3aUETHBIE KHUKKU.

HesBka Ha 5K3aMEH OTMEUaeTCs B BaquHO—BKBaMGHaHI/IOHHOﬁ BEAOMOCTH CIIOBAMH «HEC ABHUIICS>».

Jnst oOydaronuxcsi, KOTOpble HE CMOIJIM CcaTh 3K3aMEH B YCTAHOBJIGHHBIE CPOKH, YHUBEPCUTET
YCTAaHABIIMBAET IEPUOJ JIUKBUJAIMH 3a0JDKEHHOCTU. B 3TOT nepuo npenonasaTeny, IpPUHAMABIINE JK-
3aMeH, JOJDKHBI YCTaHOBHTH HE MEHee 2-X JHEW, KOoraa OHM OyAyT NMpUHHMAThH 3a70JbKeHHOCTH. MHpop-
Manus O JUKBHJAIUH 330JDKEHHOCTH OTMEYAETCS B DK3aMEHAIlMOHHOM JIUCTE.

O6yanOH_[I/IMC$I, IMOKa3aBIIHNM OTJIMYHBIC U XOPOIIHUE 3HAHUA B TCUCHHUE CEMECTPA B XOAC MMOCTOAH-
HOr'0 TCKYHICIO KOHTPOJIA YCIICBACMOCTH, MOXKCT OBITH MMpOCTaBJICHA DK3aMCHAIIMOHHAA OLICHKA JOCPOYHO,
T.. 0e3 caadyd OK3aMCHa. OHGHKa BBICTABJISICTCI B SKSaMeHaHI/IOHHHﬁ JUCT HJIIKX B 3a4C€THO-
9K3aMCHAIIMOHHYIO BCIOMOCTbD.

WNHBanupl ¥ 1ia ¢ OrpaHUYE€HHBIMU BO3MOXHOCTSIMU 3/I0POBbSl MOTYT C/IaBaTh 3K3aMEHBI B MEX-
CECCHOHHBIN MEPUOJT B CPOKH, YCTAHOBIICHHBIC HHANBUIYaTbHBIM YU4EOHBIM TJIaHOM. VIHBaIUIBI U JTHIIA C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbs, UMEIOUIUE HApYLIEHUs OMOPHO-ABUTATENILHOIO alllapara,
JIOTYCKAIOTCS HAa aTTECTAIIMOHHBIE HCTIBITAHUS B COTTPOBOXKICHUH aCCUCTEHTOB-COTIPOBOKIAIOITUX.

[Tponenypa npoBeaeHMs MPOMEXYTOUHOM aTTECTALMU I OCOOBIX CiIydaeB n3ioxkeHa B «[lomoxe-
HUM O TEKYIIeM KOHTPOJE YCIEBAaeMOCTH U MPOMEKYTOUHOM arTecTanuu odyudarouuxcs no OITOIT 6axa-
naBpuarta, crnenuanurera u Maructparypel» OGI'BOY BO IOxHo-Ypansckuii 'AY (HOYpI'AY-I1-02-
66/02-16 ot 26.10.2016 1.).

No OLleHOYHBIE CPENCTBA Kox u HaumenoBanue
TumnoBble KOHTPOJIbHBIC 3aaHUS U (MJIM) UHBIE MaTepUajIbl, HCOOXOIUMbIE | HWHIMKATOPa KOMIIE-
JUIsl OLIGHKU 3HAaHWUW, YMEHUH, HABBIKOB U (WUJIM) OIbITA EATEIbHOCTH, Xa- TEHIUHU
pakTepu3yrmuX cHOPMUPOBAHHOCTh KOMIIETCHITUIH B MPOIECCE OCBOCHUS
JMCIIUTUIHHBI

Bonpock! k 3x3ameny

1. | Hepuomuueckwuii 3akoH [[.1. MenneneeBa. CoBpemennas popmymupoBka | UJI-1onk-1 Mcnonszy-

3aKOHA. 3HaYEHHE NEePUOJUYECKOr0 3aKOHA JJIsl XUMHH. €T OCHOBHBIC 3aKOHBI
2. | IlonsiTe XuMu4eCcKOH TEpMOANMHAMUKH. TepMOIMHAMUYECKHE CUCTEMBI. €CTECTBEHHOHAYYHBIX
3 | TenoBbie 2 exTh peakiuii. IHTAIBIUS CUCTEMBI. 3akoH ['ecca JUCLUILINH U1 pe-
4 | DHTpONHUS CUCTEMBI. LICHUSI CTaHIAPTHBIX
5 CBoOopanas sHeprus ['m66ca kak GyHKIUSA cocTOsHUS BenecTBa. AG, Kak 3aja4 B obyactu ca-

IIPUYMHA IPOTEKAHUSI CAMOIIPOM3BOJIBHON PEAKIIUH. AOBOICTBA C IIpUME-
6 | CoBpemeHHast MOJIENb COCTOSHUS SICKTPOHA B aToMe. KBaHTOBEIE unciia. | HCHHEM HMH(OpMAIH-
7 | IIpuHOATIBI 3aMTOTHEHUS DJIEKTPOHHBIXOPOUTANICH aTOMa B OCHOBHOM CO- OHHO-

crosgauu: npuHumn [laynu, npasuno Xynaa, npasuio Kineukosckoro. KOMMYHHKaIHOHHBIX

DJICKTPOHHBIC EeMKOCTH OPOUTAJICH, YPOBHEH M IMOTYPOBHEH. TEXHOJIOT Uit
8 | Tumbl XUMHYECKUX CBSA3EH: KOBAJICHTHAs, HOHHASI, METAJNINYeCKasi, BOJO-

poJHasl.

9 | XapakTepHucTuKa CBsI3€i: SJEKTPUIECKHUE UOJIbHBIE MOMEHTHI, Y hek-
TUBHBIE 3aps/Ibl aTOMOB, HallPaBJIEHHOCTb M HACBIIIIEHHOCTD, SHEPT U U
JUIMHA CBS3H.

10 | Onpenenenue NOHITUS «KOMIUIEKCHBIE COETMHEHUS». OCHOBHBIE MOHATHUSA
KOOPJAMHALIMOHHOU TEOPHUH.
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11

Baxnelinme TUIIBI KOMIUIEKCHBIX COETMHEHNH.

12 | IIpuyuHBl 00pa30oBaHUs BOAHBIX PACTBOPOB. [ OMOTEHHBIC U TE€TEPOTCHHBIC
pacTBOPBHI.

13 | CnocoOsI BEIpaXKeHHS COCTaBa pacCTBOPOB.

14 | Dnextposnnthl. CBOKWCTBA PACTBOPOB AIEKTPOJIUTOB.

15 | 'maponu3 coneid. Tunsl ruapoansa.

16 | ITonaTue o cKOpOCTH XUMHUYECKON peakuu. OCHOBHbIE (DaKTOPHI, BIHS-
IOIIIME HA CKOPOCTh peakiui. OCHOBHOM 3aKOH KUHETHUKH.

17 | 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu oT TeMieparypsl. [Ipen-
CTaBJIeHHE 00 PHEPTUH aKTUBAIMH, SHEPTETHIECKOM Oaphepe U Mepexo/I-
HOM SHEPreTHYeCKOM KOMIUIEKCE.

18 | Kunetnueckas koHuenuus pasHoBecus. Koncranra paBHoBecus. Cmerne-
HUE PaBHOBECUS NPU U3MEHEHUHU KOHIICHTPAIUH, TEMIIEPATyphl U JIaBje-
Hus. [Ipunnun Jle-Illatense.

19 | OOwias xapakTepucTUKa JIeMeHTOB rpytibl [A. Bogopos (n3oTormsl, mo-
nydeHue, (pu3ndecKkne U XHMUYECKHE CBOMCTBA).

20 | Bona, reomeTpusi U CBOMCTBA €€ MOJIEKYJIbl. XUMUYECKUE CBOMCTBA BOJIbI.
Bopa kak pactBopurens. Boaa B CEJIbCKOM XO0351MCTBE

21 | Ilepokcun Bogoposa.

22 | XuMHuYecKUe CBOMCTBA IEI0YHLIX MeTalIoB. Kanuii kak 371eMeHT uUTa-
Hus pacteHuid. Kanuiineie ynoOpenus.

23 | ®dusnyueckue U XUMUYECKUE CBOMCTBA KabIus U MarHus. MIx Ouonoruye-
CKO€ 3HAUYEHUE

24 | ®du3nyecKue M XUMHUECKHE CBOMCTBA JIEMEHTApHOTO Oopa.

25 | Kucnopoansie coeHeHust 0opa: oKcu, O0pHast KUCIOTa, TOTUKUCIOTHI
Oopa, uX conmn

26 | ®u3nyecKue U XUMHYECKHE CBOMCTBA METAJUIMUYECKOT0 AJIIOMUHUS.

27 | OKkcuabl ¥ THAPOKCUIBI ATFOMUHUS, pa3HOoOpa3ue ux CTPOeHus, aM]o-
TEPHOCTh TUX COCMHEHHH, peaKI[M1 UX B3aUMHOI0 MIPEBPAIICHUSI.

28 | XuMHs HEOPraHMYECKUX COCMHEHUH yriiepoja: YIIEKUCIOro ra3a v ero
MPOU3BOJIHBIX.

29 | 3HaueHHE COEMHEHUN YyTIepoa B CEIbCKOM Xo3sicTBe. KpyroBopor yr-
nepoja B mpupoje. TorauBHas SJHEPreTHKa, NOJIMMEPhl. DKOJIOTHYECKUE
ACMeKThl XUMUH YTIIepoa.

30 | Xumus coenrHeHui kpeMHMs. KpeMHe3eM, CHIIMKaThl ¥ alIFOMOCHIINKAThI
KaK TTOYBO0OPA3YIOIINE MUHEPAIIHI.

31 | OcobeHHOCTH XUMHUHU T€PMaHUs, OJI0OBA U CBUHIIA. [[puMeHeHne aTux se-
MEHTOB U UX COE€JIMHEHUN. DKOJIOTMYECKasi ONaCHOCTh COSAMHEHUN CBUHIIA

32 | XuMus MOJICKYJISIPHOTO a30Ta.

33 | XuMusi aMMHaKa 1 €ro NPOU3BOIHBIX.

34 | XuMHS OKCHIOB a30Ta, a30THOM KUCJIOTEI U €€ COJIEH.

35 | ®ocdop, amnoTpornHbie MOAU(PUKAITNH, PHU3UIECKIE U XUMHYECKHUE CBOM-
CTBa MOJICKYJIsipHOTO (hochopa.

36 | Oprodocthopnas kucnora u ee conu. 3HaueHne Gochopa Kak eMeHTa
nutanus. DochopHble y1oOpeHus..

37 | ®usznyeckue U XUMUYECKHE CBOMCTBA KUCIOPOAa. JKOJIOTHYECKask POJib
KHCIIOPOJIa U 030HA aTMOC(EpBL.

38 | CoenuHeHus cephl ¢ BOJOPOJOM U KuciaopoaoM. CepHast KMCIIOTa, Cyabda-
THI.

39 | CepHHUCTBII ra3, cepHUCTAast KUCIOTA, cylb(utsl. CepoBOIOPO U MOJIU-
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Cy/nb(aHsbl.

40 | DIEKTPOHHOE CTPOCHUE aTOMOB TaJIOTEHOB M 3aKOHOMEPHOCTH U3MEHECHUS
CBOICTB rajioreHoB B noarpynne. CoequHeHus Gropa.

41 | XnopoBoaopoa, consiHas kuciiota. CoemMHEHUs XJI0pa ¢ KUCIOPOJIOM U UX
CBOMCTBA.

42 | Xumus 6JaropoHBIX Ta30B (CTPOCHHE aTOMOB, 0COOEHHOCTH XMMHYECKUX
U QU3MYECKUX CBOMCTB).

43 | CemelCTBO XKelesa.

44 | Xumus mapranua (OKCUJIbI, TUAPOKCHIBI, KHUCIOTHI, COJIN).

45 | OcoOeHHOCTH XUMHUU XPOMa; €0 BaKHEHIIINE COeTUHEHUS (OKCHIBI, TH/I-
POKCHJIbI, KHCIIOTHI, COJIN).

46 | Xumus Mmeau U ee coeAuHeHUM (OKCUIbL, THAPOKCHUIBI, COJIH).

47 | llpeamer, 3a1a4un ¥ 3HAYCHUE aHATTUTUYECKON XUMUU.

48 | Vcropust pa3BUTHsI aHAJIUTHYECKON XUMUHU.

49 | Knmaccudukanmss METOIOB aHAIH3A.

50 | TouHOCTh AaHATTUTUYECKUX ONPEACICHUN

51 | Teopernuyeckre OCHOBbI AHAIUTUYECKOW XUMHUU: 3aKOH JACHCTBYIOIINX
MacC.TEOPHUsl NEKTPOJIUTUUECKONU TUCCOIUALIMU, TPOTOIUTHYECKAs TEO-
pus.

52 | Beruncnenne pH pacTBOpOB CHIIBHBIX M CITA0BIX KUCIOT U OCHOBAaHUM. BbI-
BOJI hOpMYIL.

53 | bydepHbie pacTBOpHI, UX TPUMEHEHUE U pacueT pH.

54 | XuMHuecKoe paBHOBECHUE B IeTEpOreHHbIX cuctemax. I1P, ero npumene-
HUE.

55 | CriocoOb! BeIpaXXeHHs KOHIICHTPALMU PacTBOPOB: MPOILIEHTHAsI, MOJISIpHAs,
HOPMAaJIbHAsI, TUTP, MOJISLJIbHAsL KOHLICHTPALIAH.

56 | OcHoOBBI rpaBUMeETpUUECKOro aHanu3a. CyTb MeTo/1a, IpUMEHEHHUE, YCIIOo-
Busg npoBeneHus. Ocaxkaaemas U rpaBUMeTprueckasi opMbl.

57 | IloaroToBKa BellecTBa K rpaBUMeTpuyeckoMy aHanu3zy. Hasecka. Ilepe-
KpUCTaJUIM3aLs.

58 | PacTBopeHue u ocaxJeHne B TPAaBUMETPHH.

59 | ®unbTpoBaHKE, BHICYIIMBAHUE U TPOKAIMBAHUE, BRIUMCICHUS B TPaBU-
METPHH.

60 | OcHOBBI TUTpUMETpUYECKOrO aHanu3a. CyTh, IPUMEHEHUE, YCIOBUS IIPO-
BEJICHUS.

61 | PacTBOpBI B THUTPUMETPHH.

62 | Knaccudukanmst metonoB TutpuMeTpun. CyTh KaKJI0H TPYIIIBI METOJIOB.

63 | Obue mpueMbl THTPOBAHUSI.

64 | XapakTepucTuka METOJ0B HelTpanm3aiuu. [IpoBenenue, mpuMeHeHre u
3HAuYEHHUE.

65 | KpuBble TUTpOBaHMS, UX IOCTPOEHUE U IPUMEHEHHUE B AHAIUTHUKE.

66 | UnnukaTtopel, UX IpUMEHEHUE U CBOMCTBA. TeOopur WHINKATOPOB.

67 | XapakTepucTUKa METOJJOB KOMIIJIEKCOHOMETPHH.

68 | OCHOBBI OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX METOA0B aHanu3a. Knaccu-
(pUKaIHsI STHX METOJIOB.

69 | XapakrepucTuKa IepMaHraHaTOMETPUH, HOAOMETPUU U XPOMATOMETPHUHU.

70 | XapakTepucTruKa METOJIOB OCAKJICHHUS.

3aa4yu K 3K3aMeHy
1 B xakoM 06beMe BOJTHOTO pacTBOpa XJIOPHAA KaIHs C MaCCOBOM JTOJICH N-1omk-1 Ucnonp3y-

10% conepxurcs 2,5 1 KCI1? [TnotHocTs pactBopa 1,063 r/cM3.

€T OCHOBHBIC 3aKOHBI
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Omnpeznenute MOJSPHYIO KOHIIEHTPAIMIO PAaCTBOPA, IMOJyYEHHOT'O TIPU pac-
TBOpeHUU cyibdara HaTpust maccoi 42,6 T B Boze maccoit 300 T, eciu
IJIOTHOCTB MTOJIYYEHHOTr'0 pacTBopa pasHa 1,12 r/mi.

Kak noBnusieT yMeHblIEHNE 1aBJICHNS HA pABHOBECHE B PEAKIIMAX:
a) N204 — 2NO2 6) 2NO + 02 — 2NO2 B) 3Fe203(x) + CO(r) —
2Fe304(x) + CO2(r)?

K pactBopy maccoii 250r, maccoBasi 107151 COJIA B KOTOPOM COCTaBJISIET
10%, npununu Boay o0bEMoM 150mi. [IpyuHSB TMIIOTHOCTH BOABI PaBHOM
11/Mmu1, onpeieTuTe MacCOBYIO JAOJIO COJIM B OJYYEHHOM PacTBOPE.

[Tpu onpenenéHHbIX YCIOBUSAX peakus XJIOPOBOIOPOIa C KUCIOPOIOM
sBisercs ooparumoii: 4HCI(r) + O2(r) — 2CI2(r) + 2H20(1), AHO= -
116,4x]/Ix Kakoe BnusiHEE Ha paBHOBECHOE COCTOSIHHE CHCTEMbBI OKaXKyT:
a) yBeITMUEHUE JaBJIeHUs; 0) MOBBIILICHUE TEMIIEPATYPHI; B) BBEICHUE Ka-
Tajau3aTopa.

MeToaoM 3JeKTPOHHOTO OanaHca moaoepuTe KodPPHUIUEHTH B CXeMe
OKHCJIMTENbHO-BOCCTaHOBUTENBHOM peakiuu: Nal + NalO3 + H2SO4
—I2 + Na2S0O4 + H20

[TonydyeHHOe ypaBHEHUE MEPENUITUTE B HOHHOW M COKpAIIEHHOW HOHHOU
dopmax. HazoBure komruiekcubie coequHenus: a) [CrPO4(NH3)3]; 6)
[Cu(SCN)2(NH3)2]; B) Ba[Cr(SCN)4(H20)2]; r) Fe4[Fe(CN)6]3; 1)
[Pt(NH3)4](NO2)2. Onpenenure CTETIEHU OKUCICHUS KOMIUIEKCO00pa3o-
BaTeJIEH B COCIUHEHUSIX.

Haiitu MonsipHyto u HopMallbHYIO KOHIIEHTpaluto 10%-Horo pactBopa
HNO3 (motHocts pactBopa 1,05 r/mi).

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHHUS THIPOJIN3a HUTpaTa
QITIOMUHMS U alleTaTa HaTpUs. Y KAKUTE PEaKILIMIO CPEJIbl B pACTBOPE COJIU.
Hanummre BbipaxeHus 17151 KOHCTaHThI THAPOJIN3a

10

KaKI/Ie n3 Hepe‘H/ICHeHHBIX BCIICCTB U 3a C‘-IéT KaKHuX 3JICMCHTOB HpOSIBJIH-
JOT OOBIYHO OKHMCIIUTENIbHEIC CBOMCTBA U KAKHE BOCCTAHOBHUTEIbHLIE? YKa-
3aTh TC U3 HUX, KOTOpBIe 06HaI[aIOT OKI/IC.HI/ITG.HBHO—BOCCTaHOBHTeHBHOﬁ
nBoiictBenHocThio: NH3, H2SO4, MnO2, KMnO4, HNO2, K2MnO4,
HNO3, H2S, H2SO3.

11

Onpenenuth TEPMOAMHAMUICCKYIO BOBMOYKHOCTh Pa3JI0KEeHUS P KOM-
HaTHOM Temneparype cienyrouux Bemiects: a) NH4NO3(T) = N2O(r) +
2H20(r) 6) (NH4)2CO3(T) = 2NH3(1r) + CO2(T) + H20(T)

12

Obpa3zer u3BecTHsika Maccoit 0,5r 0OpadoTanu ConTHON KUCIOTOH, pH
9TOM BBIJICITMIIOCH 75MJ1 yriIeKnucnoro raza. OnpeaennTe MacCoBYIO JOITIO
KapOoHaTa KaIbIMs B JAHHOM 00pa3iie N3BECTHSKA.

13

CocTaBuTh 21eKTpOHHBIE U Tpaduyeckue popmyisl aroma Br u nona
Al3+.

14

Onpenenure MOJIIPHYIO KOHIIEHTPAILIMIO PACTBOPA, MOJIYYEHHOTO IIPH pac-
TBOpPEHHH CyJbdaTa HaTpus Maccoii 42,6r B Boge maccoit 300r, eciu
TJIOTHOCTH MOJYYEHHOr0 pacTBopa paBHa 1,12r/m.

15

B Boze maccoit 400r pactBopunu cepoBoopoa 00sEMoM 12mi1 (HOpMab-
HbIe yCiI0BHs). OnpeieTuTe MacCOBYIO JTOJIO CEPOBOAOPOIA B PACTBOPE.

16

Cmech MEIHBIX U MarHUEBBIX OMUJIOK Maccoi 1,5t 06paboTanu n30bITKOM
COJISTHOM KUCIOTHI. B pe3ynbrate BbAEIHICS BOAOPOA 00BEMOM S60MI
(HOpMastbHBIE ycoBHSs). OnpeaeInTe MacCOBYIO JOJIIO MEJIU B CMECH.

17

3akoHUMTE YpaBHEHUS peakiuil. PaccraBbre koadpumnmentsl. a) FeSO4 +
KMnO4 + H2S04 —...... 0) Na2S + K2Cr207 + H2S04 —» S + ...

18

HaiiTu MonsipHyt0 1 HOpMaJIbHYIO KOHIIeHTpaluio 10%-Horo pactBopa

€CTECTBEHHOHAYYHBIX
JTUCIUTIIAH IS pe-
IICHHS] CTaHAAPTHBIX
3agad B oO0JlacTH ca-
JIOBOJICTBA C TIpUMe-
HeHHeM uHdOopMaIu-
OHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTHH
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HNO3 (nnotHocts pactBopa 1,051/mi).

19

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHHUS THIPOJIU3a HUTpaTa
QTIOMUHMS U alleTaTa HaTpUs. Y KQKUTE PEaKLMIO CPEJIbl B pACTBOPE COJIU.
Hanummre BbipaxeHus 1151 KOHCTaHThI THAPOJIN3A.

20

[Tpu momHOM cropanuu THiICHA (C 00pa30BaHUEM KUAKON BOJIBI) BBIICTH-
nock 6226k /x. HaliTn 00b€M BCTYNUBIIIETO B PEAKIIUIO KUCIOpoaa (yCIo-
BUsI HOPMAJIbHBIE)

21

Cxopoctb xumuueckoi peakiuu 2NO(r) + O2(r) = 2NO2(r) npu KOHIEH-
Tpauusx pearupyromux Beuiects [NO]=0,3moinb/a1 u [0O2] 0,15momab/1 co-

crasuia 1,2-10-3momb/n-cek. HaliTu 3Haue€HNEe KOHCTAHTBI CKOPOCTH PEaAK-
1107078

22

[Tpu cmemennu ra3000pa3HbIX BemecTB A 1 B mpoTekaeT Xxumudeckas pe-
akuusi: 2A + B = 2C + JI. 3BecTHO, 4TO Uepe3 HEKOTOPOE BpeMsl 1OCe
Hayaja peakiuy KOHIIEHTPAlUH BEIIECTB cOCcTaBuiu: [A] = 2monb/it; [B] =
Imonw/it; [C] =1,6 Monb/1. BEIUUCINUTD UCXOAHBIE KOHLIEHTPAIIUU BEILIECTB
A u B.

23

Haiitu nporuieHTHYI0 1 MOJIsIpHYIO KoHIleHTpanuu 0,31 pactBopa H3PO4
(mnotHOCTH pactBopa 1,01r/mi)

24

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPaBHEHUS T'MIPOJIN3a HUTpATa MeIU
U KapOoHaTa Kalusl. YKaXUTe peakiuio cpebl B pacTBope conu. Hamumm-
T€ BBIPAXKEHUSI ISl KOHCTAHThI THAPOJTU3A.

25

PaccuuTaiite 00beM pacTBOpa cepHOil KUCIOThI (MaccoBast noist H2S04
8%, muotHOCTH 1,05 1/MJT), KOTOPBIN MOTPEOYETCS AJISI MPUTOTOBIICHUS
pacTBOpa ¢ MaccoBOM ol cepHOi KUCIOTHI 2% o0bemoM 400 M (T1oT-
HOCTh 1,01 /™M),

26

B Boze maccoit 1000 1 pacTBopuiu cyinbdar Kaaus KOJIUYECTBOM Belle-
CTBa 2 MOJIb. BeIUKCIINTE MacCCOBYIO OO PACTBOPEHHOT'O BELIECTBA.

27

K pactBopy cepHoii kucinoTel 00bemom 250 mi (MaccoBast gonsg H2S04
12%, nnotHocTh 1,08 r/mi) nmpununu Boxy maccoi 120 r. Paccuuraiite
MaCCOBYIO JIOJIF0O CEPHOM KHCIIOTHI H3yYEHHOM PAacTBOpE

28

PaccunTaiiTe KOJIMUYECTBO BEUIECTBA THAPOKCUA HATPHSI, KOTOPBIN MOTpe-
OyeTcs JJ1s MPUTOTOBIICHUS pacTBOpa Maccoi 60 r ¢ MaccoBoil onei mie-
soun 15%.

29

K pactBopy conu maccoii 250 r (maccoBast nonst 10%) npunuiu Bogy 00b-
emoM 150 mut (oTHOCTH 1 T/MIT), OTIPEACIIUTE MacCOBYIO JIOJIFO COJIU B
IOJIYYEHHOM PacTBOPE.

30

Omnpenenute Maccy COJIM U MAaccy BOJIbI, KOTOpPbIE MOTPEOYIOTCS s IPH-
roToBiieHus pactBopa oosemom 120 mit (tutotHOCTH 1,1 T/MIT) ¢ MaccoBoit
noser comu 15%.

31

Kaxoit 00beM pacTBopa ruapokcuaa kamms (maccoBas joyist KOH 12%,
wioTHOCTH 1,11 r/Mi) Hago npuwuTh K Boge Maccoit 500 T, 4ToObI omy-
YUTh pacTBOp ¢ MaccoBoit goneit KOH 5%?

32

Xnoposogopon o6semoMm 5,6 1 pactBopuiin B Boje Maccoii 500 r. Beruuc-
aute maccoByto oo HC1 B mosyueHHOM pacTBOpe

33

K pactBopy conu maccoii 250 r (maccoBast nonst 10%) npunuiu Bogy 00b-
emoM 150 mut (oTHOCTH 1 T/MIT), OTIPEACIIUTE MaCCOBYIO JTOJIFO COJIU B
IOJIYYEHHOM PacTBOPE.

34

B Boze maccoit 400 r pacTBOpmIiA cepoBo1opoa oObeMoM 12 mit (HOp-
MajbHbIe yca0BHs). OnpeneanTe MacCOBYIO J0JII0 CEPOBOIOPO/IA B MOITY-
YEHHOM PacTBOPE.

35

Paccunraiite Maccy BOABI M PaCTBOpPA ¢ MaCCOBOM J0JIEN XJIOPHUA MarHus
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20%, xoTopbie OTPEOYIOTCS sl IPUTOTOBIEHUS pacTBopa Maccoit 300 r
¢ maccoBoii goseid MgCl2 4%.

Hlkana 1 KpUTEpHH OLEHUBAHUS OTBETa 00Y4YaIOUIerocs MPeACTaBlIeHbl B TAOJIUIIE.

HIxana

Kpurepun oneHuBanus

Onenka 5
(OTIIMYHO)

- 00yJaromuics MOTHO YCBOWII YU€OHBIN MaTepual;

- TIOKa3bIBAa€T 3HAHWE OCHOBHBIX MOHATUN JUCIUIUIMHBL, TPAMOTHO I0JIb3yETCA
TEPMHUHOJIOTHEN;

- MPOSBISIET YMEHHUE aHaJM3UpOBaTh M 0000mars WHGOpPMALMIO, HABBIKU
CBSI3HOTO OMKCAHUS SIBJICHUN U IIPOLECCOB;

- JIEMOHCTPUPYET YMEHHUE U3Jararb Marepuaj B ONPEAEIECHHONW JIOrMYeCKOU
MOCIIE0BATENIbHOCTH;

- TOKa3bIBa€T YMEHUE WILTIOCTPUPOBATh TEOPETUYECKUE MOJOKEHUS KOHKPET-
HBIMU [TPUMEPaMU;

- IEeMOHCTpUPYET CHOPMUPOBAHHOCTh M YCTOWYMBOCTH 3HAHUH, YMEHHH H
HaBBIKOB;

- MOTYT OBITH JOIMYIIEHBI OHA—/IB€ HETOYHOCTH IPU OCBEUICHUU BTOPOCTE-
MIEHHBIX BOIIPOCOB.

Onenka 4
(xopor1o)

- OTBET YNIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OLICHKY «5», HO TPU 3TOM
MMeEET MECTO OJUH U3 HEJOCTATKOB:

- B YCBOCHHMH Y4e€OHOTrO Marepuaja JOIMyIIEHBI MpoOelbl, He NCKAa3UBLIHE CO-
JepyKaHue OTBETA;

- B M3JI0’)KEHUU MaTepualla JOMYIIEHbl HE3HAYUTEIbHbIC HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

- 3HaHWE OCHOBHOT'O MPOrPaMMHOT0 MaTepuaja B MUHUMAaJbHOM OObeMme, Io-
IPEUIHOCTH HENPUHLUIIMAIBHOIO XapakTepa B OTBETE HA SK3aMEHE: HEINOJIHO
WM HETIOCJIE0BATEeIbHO PACKPBITO COJEp)KaHUE MaTepuaia, HO MoKa3aHO 00-
11e€ NOHMMaHKUE BOIIPOCOB;

- UMEJIUCh 3aTPYAHEHUS WU JOMYIIEHbI OIIMOKY B ONpeieeHUH TOHATUH, 1c-
[10JIb30BAHNN TEPMHUHOJIOIMH, ONMCAHUU SIBJIEHUM M IPOLECCOB, UCIIPaBICHHbIE
MocJie HaBOJSIINX BOIPOCOB;

- BBISIBJIGHA HeJOCTaTOYHast C(HOPMHUPOBAHHOCTb 3HAHUIM, YMEHUN M HaBBIKOB,
o0yJaromuiicss He MOXET MPUMEHUTh TEOPUIO B HOBOM CUTYAIIUH.

OneHka 2
(HEYIOBIETBOPUTENBHO)

- IpoOEeTBI B 3HAHUSX OCHOBHOTO MPOTPAMMHOI0 MaTepHana, MPpUHIUITHATbHBIE
OIIMOKH TP OTBETE HA BOIIPOCHI;

- o0HapyXeHO HE3HAaHWE WM HETIOHMMaHue OOJIbIIeH WM Haubojee BaXKHOU
4acTH yu4eOHOTO MaTepHaia;

- IOMYIIEHBI OMUOKH B ONPEICTICHUH MOHATUH, TPU UCIOJIB30BAHUN TEPMHHO-
JIOTHH, B ONTUCAHUU SIBJICHUI W MPOIECCOB, KOTOPHIE HE MCIPABIICHBI ITOCIIE He-
CKOJIBKUX HaBOJSIIIUX BOIIPOCOB;

- He chOopMHUPOBaHBI KOMIIETEHIIMH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHMS,
YMEHWsI U HAaBBIKU.

4.2.3. KypcoBoii mpoekT/KypcoBas pabora

KypcoBoii mpoekt/kypcoBasi paboTa He PeTyCMOTPEHbI y4eOHBIM TIIaHOM
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JMCT PETUCTPALIMY U3MEHEHUI

Homep

HU3MCHCHUA

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAHHBIX

OcHoBaHue Ui
BHECEHUS U3MeE-
HEeHUHU

IToamuce

Pacmmdposka nmonmnu-
cH

Jlata BHeCceHUs
W3MEHEHUS
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