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

1.1. Ileas u 3a7a9u AMCHUILINHBI

bakanasp mo HampasieHuto moarotoBku 35.03.04 ArpoHomust 10JDKEH OBITH MTOATOTOBJICH K pele-
HHIO 3aaa4 HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTU CJICAYIOIIUX THUIIOB: HpOI/I3BOI[CTB€HHO—TGXHO.HOI‘I/I‘-IGCKOﬁ n
OpraHU3aIOHHO-YIIPaBIEHYECKOM.

Heab TUCHUNIUHBI-CHOPMUPOBATH Y 00yUYAIOIIUXCS 3HAHUS, IPAKTUIECKUE YMEHUS U HABBIKH 110
XUMHUHU OOIIEH, HEOPTAaHMYECKOW M aHATHUTHYECKOW, KOTOPBIH HEOOXOAMMBI ISl YCBOCHUS MTPOPUITHPYIO-
IUX JUCIUIIINH, O6GCH€‘II/IBa.HI/I IIOHUMAaHHUE U OCBOCHUE METOA0OB aHaJIN3a U 3aKJiaJdbIBaJ I 63.31/IC I 110-
cleyIolel MpakTHYeCKON paboThl B COOTBETCTBHUH € (HOPMUPYEMBIMH KOMITETEHIIUSMHU.

3agaum JMCHUILIMHDI:

— TMOJYYUTh 3HAHUSA 10 TEOPETUYCCKHM OCHOBAM XMMHHU W CBOMCTBAM BAXKHEWIINX OMOTCHHBIX U
TOKCHUYHBIX XUMHUUYCCKHUX 3JICMCHTOB U 06pa3yeMHx nMHn HpOCTBIX 1 CIIOXKHBIX HGOpFB.HH‘-I@CKI/IX BCIIICCTB,
Hay4HUTh NPEICKa3bIBaTh BO3MOXKHOCTh M HAPABJICHUE MPOTEKAHMS XUMHUYECKUX PEAKINi, YCTaHABINBATh
B3aMOCBsA3U MG)KI[y CTpOGHI/IeM BC€IIECCTBA U €TI0 XUMHUYCCKUMU CBOﬁCTBaMH, ITOJIB30BATHCA COBpeMeHHOﬁ
XUMUYECKON TEPMHHOJIOTUEH, BRIPAOOTATh YMEHUS TOJIB30BATHCS MPOCTEUIITUM J1ab0paTOPHBIM 000pYI0-
BaHUEM, XUMUYECKOH MOCYA0H M M3MEPUTEIbHBIMU TPUOOpaMU, PUBUTH HABBIKM PACUETOB C UCIOJB30-
BaHUEM OCHOBHBIX MOHSTUNA M 3aKOHOB CTEXHOMETPUH, 3aKOHA JEHCTBYIOIIMX MACC, MOHSATUIA BOJAOPOAHBII
nu FHI[pOKCHHBHBIﬁ IIOKA3aTcCJIn U pacquOB, H€O6XO,Z[I/IMBIX JUIA HpI/II‘OTOBJIeHI/IH paCTBOpOB 3aJaHHOI'0 CO-
CTaBa;

— MIO3HAKOMHTh C OCHOBaMH COBPEMEHHBIX METOI0B XMMHUECKOI0 aHalIN3a;
— IPUBUTH HABBIKM PACYETOB U MPUTOTOBJIICHUS PaCTBOPOB 33JaHHON KOHIICHTPAIUH;

— JUIs TIOJIy4€HHUS TOCTOBEPHBIX PE3yNbTaTOB aHAIN3a, HAYYUTh CTAaTUCTUYECKOW 00paboTKe moiy-
YEHHBIX PE3YJIbTATOB.

1.2.

OIIK-1 Cnocoben permarh TUMOBBIE 33a49u MPOGECCHOHATHHOM eATEILHOCTH Ha OCHOBE 3HAHUN OCHOB-
HBIX 3dKOHOB MAaTCMAaTUUYCCKUX, CCTCCTBCHHOHAYUYHbBIX U O6Hl€HpO(b€CCI/IOHaHBHBIX AUCHUIUINH C IIPUMC-
HEHUEM MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

KomnereHnium U MHAUKATOPBI KX TOCTHKEHUM

Kox 1 HamMeHoBaHUE Popmupyemeie 3YH
WHIUKATOpa T0CTH-
’KCHM3 KOMITCTCHIIMH 3HAHUS yMEHHs HABBIKU
WJI-lomk.1 Ucroms3y- OOGyuarommiics  gommkeH | OOydarommiics  goimkeH | OOydaroniuiics I[OJ'I)KCI:I
eT OCHOBHBIC 3aKompl | SHATP!  CBA3b  MENY | yMETb! CAMOCTOATENLHO | BIAJCTL  COBPEMEHHOI
€CTCCTBEHHOHAYUHBIX CTPOCHHEM BGH.ICCT]E U UX | paboTarth S ydqeOHOH u XI/IMUI/IquKOH TEPMUHOJIO-
JMCIHTLTHH 1T e- XUMHYECKUMI CBOHCTBA- | CIPABOYHOH  uTepaty- | rueit B cv)6nacm Heopra-
HICHHS CTAH/IAPTHBIX MH; OCHOBHBIE XHWMHYE- | POH; UCIIOIB30BATh CBOM- | HUYECKOW XHMMHH, OC-
sagau B oGnacTy ar- | CKUC 3KOHBI I MOHATHSA; | CTBA  XMMMMECKHX  BE- | HOBHBIMU HaBLIKAMHU 00-
POHOMUH C TIPUMEHE- MPaKTUYECKOe IPUMEHE- | IIECTB B J'Ia60paTOPHOI/I U | pamieHusi ¢ Jiaboparop-
HUeM HH(OPMAITHOH- HUE HEKOTOPBIX HEOopra- | MPOU3BOJCTBEHHON HBIM o?opyHOBaHHeM u
HO- HUYECKUX BEIIECTB B | MPAKTHKE C MPUMEHEHHU- | OCYN0H; 3HAHUSAMHU TIO
KOMMYHHKAIHOHHBIX CEIbCKOXO3AMCTBEHHOM | €M MH()OPMALIMOHHO- | TEOPETHUECKUM OCHOBAM
TeXHOIOI /i npon3BoAcTBe - (b1.0.36 | KOMMYHHUKAITMOHHBIX COBPEMEHHBIX  METOJIOB
-3.1) texnojoruit -(b1.0.36 — | ananuza -(b1.0.36 -H.1)
V.1




2. Mecro aucuunauHsbl B cTpykrype OIIOIT
JuctumimHa «XuMUsT HEOPTaHUYECKask U aHATUTUYECKAs» OTHOCUTCS K 00s3aTebHOM YacTH OC-
HOBHOU nIpodeccronanbHON 00pa3oBaTebHON POrpaMMbl OakajiaBprara.
3. OO0bém nucuMILVIMHBI U BUABI Y4eOHOH padoThl
OO0BeM IUCHMILIMHEBI cocTaBigeT S5 3aueTHbiXx equnul (3ET), 180 akageMuueckux JacoB (majiee ya-

coB). Jucnuniauna uzydaercs B 1 cemectpe.

3.1. Pacnpenesienue o0bemMa TMCHUIIMHBI 10 BUAAM yueOHOH padoThI™

. KomuuectBo
Bun yaeOHO# paboThI qAcOB
KontakTHasi pa6ora (Bcero) 24
B mom uucne:
Jlexyuu (JI) 12
Ilpakxmuueckue 3anamus (113) -
Jlabopamopuwie 3anamus (J13) 12
CamocrositesibHas padora odyyarwmuxcs (CP) 147
KonTtpoJas 9
Hroro 180
3.2. PacnpeaejieHue yueOHOro BpeMeHH IO pa3jejiaM U TeMaM
B TOM YHCIIe
KOHTaKTHas pa- 2
Ne HaumenoBanwue pa3aenoB u TeM Beero Oora é
TEMBI 4acoB CP 2
J JI3 | 113 S
1 2 3 4 5 6 7 8
Pazgen 1. O0mas xumus
1.1. | OcHOBHBIEC MOHATHUS W 3aKOHBI CTEXHOMETPUU 13 - - - 13 | x
1.2. | CKOpOCTb ¥ HEPIreTUKAa XMMHUUECKHUX PEaKIIMH 16 2 2 - 12 | x
1.3. | PactBOpBI 14 - - - 14 | x
14. Ctpoenue atoma, nepuoandeckuit 3akon /1. 1. Men- 14 ) i ) 12 X
JIeJieeBa U XMMHUYECKas CBS3h
1.5. | OKMCIUTENHbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN 16 2 2 - 12 X
1.6. | KommiekcHble coeAMHEHUS 14 - 2 - 12 | x
Pa3nen 2. XuMHsA 3JIEMEHTOB
2.1. | XuMus s-3JIEMEHTOB 16 2 2 - 12 | x
2.2. | XuMHUsl p-DJIECMEHTOB 16 2 2 - 12 | x
2.3. | Xumus d-3y1eMeHTOB 12 - - - 12 | x
Paznen 3. Xumus aHanuTuyeckas
Beenenue. Knaccudukaius MeTo10B aHalM3a U Tpe-
3.1. | 6oBaHMs K HUM. MeTpOJIOTUS M CTaTUCTHYECKas 00- 13 1 - - 12 | x
paboTKa pe3yabTaTOB aHaIN3a
3.2. | OcHOBHBIE NOHATHUS] TATPUMETPUYECKOTO aHAIN3a 15 1 2 - 12 | x
3.3. | CymHOCTh rpaBUMETPUYECKOT0 aHAIU3a 12 - - - 12 | x
KoHnTpoas 9 X X X X 19
Hroro 180 12 12 - 1471 9




4. Crpykrypa u coepkaHHue I CHUILTHHbI

4.1. Conaep:kanue JUCHUNIHHBI
Pasznea 1. O0mas xumus
IToHATHS U 32aKOHBI CTEXHOMETPHH.

Moutb, mocTosiHHasE ABOTaipo, MOJIIpHAsE Macca, XUMHUYECKHUN SKBUBAJICHT, (PAKTOP SKBUBAJICHTHOCTH,
MOJISIpHAsl Macca, 3aKOHbI SKBUBAJIEHTOB, COXPaHEHUsI MacChl, MOCTOSIHCTBA COCTAaBa, 3aKOHBI ra30BOT0 CO-
CTOSIHHS BEILECTBA.

CKOpOCTh M PHEpPreTUKa XUMHYECKON peakiunu CpenHsisi 1 UCTHHHAA CKOPOCTh XMMUYECKOW PeaKIuu;
(hakToOphI, BIUAIONINE HA CKOPOCTh PEAKIUU; XUMHUECKas Peakivs KaK MOCIeI0BATEIILHOCTh dJIEMEHTap-
HBIX CTaJHi; 3aKOH JACHCTBYIOIIMX MAacC ISl 3JEMEHTapHOM CTaIuM XUMHUYECKON peaKklyu, KOHCTAHTa
CKOPOCTH PEAKILHU; 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PpEaKIUu OT TEeMIeparyphl, MpaBuwio BauHT-
l'odda, ypaBHeHue AppeHumyca, SHEprusi aKTHBAIIUH, DHEPTETHYECKUN Oapbep, aKTUBUPOBAHHBIN KOM-
TJICKC, KaTalu3, KaTalnu3aTtop, GEpMEHT; 3HAYCHHE yYEHUS O CKOPOCTH XMMHUYECKOH PEeakiuu B XUMHH,
OMOJIOTHH U CETbCKOM XO03SHCTBE; XUMUYECKOE PAaBHOBECHE KaK KOHEUHBI pe3ylbTaT cCaMONPOU3BOIILHOTO
NpoTeKaHUs 00pPaTUMON peakIuy, JUHAMUYECKUN XapaKTep XMMHUYECKOTO paBHOBECHUS, PU3HAKU HCTUH-
HOTO PaBHOBECHSI, 3aKOH JICHCTBYIOIIMUX Macc JJIsl XUMUYeckoro paBHoBecusd, npunuun Jlelllatense, ponb
XUMHUYECKUX PABHOBECUM B MPUPOJE; TEPMOJUHAMUYECKAE CUCTEMBI: OTKPBITBIE, 3aKPbIThIC, U30JIMPOBAH-
HbI€, TOMOTEHHbIE U T€T€POTreHHbIC; BHYTPEHHSS SHEPT U, SHTAJIBINS, TEINIOBOM 3P(HEeKT XUMHUUIECKOl pe-
aKIuu, 3aKoH ['ecca, PHTPOMHS KaKk Mepa BEPOSATHOCTH COCTOSIHUS CUCTEMbI, H3MEHEeHHe dHepruu [ ubbca
KaK KpUTEpPHUIl BO3MOKHOCTH CaMOIIPOU3BOJIBHOTO MPOTEKAHUS PEaKIIUHU.

PacTBOpbI

MounsipHasi KOHIIEHTpALKs, MOJIIPHAs KOHLIEHTPALUs SKBUBAJICHTA, MAaccoBast 10JIsl, TUTP, TEPMOANHA-
MHUYECKHE PUYMHBI 00pa30BaHUs PaCTBOPOB; (PU3MUECKUE U XUMHUYECKUE CUIIBI, 00yClIaBIMBaoNIue oopa-
30BaHHE PACTBOPOB; OTINYHME CHIIBHBIX 3JIEKTPOIUTOB OT CIAOBIX; TUIBI CHIBHBIX 3JEKTPOJIUTOB; THAPA-
TaIsl MOHOB, MIEPBUYHAS M BTOPUYHAS TUIAPATHBIE 000JIOUKH, KPUCTAIIOTHIPAThI; aKTUBHOCTD, K03 du-
[IUECHT aKTUBHOCTH; THIIBI CJIA0BIX 3JIEKTPOJIUTOB, KOHCTAHTHI M CTETICHH JMCCOIMALINY CITA0BIX AIIEKTPOIIH-
TOB; BO/Ia KaK CIaObIi 3JIEKTPOJIUT, BOJAOPOIHBIA M THAPOKCHIIBHBINA MOKa3aTeNd PacTBOPOB, CIIOCOOBI U3-
MEpEeHHs BOJOPOTHOTO MoKa3zaresst; OydepHble pacTBOPHI; THIPOJIN3 COJICH, TUITBI THAPOIN3a, KOHCTAHTHI
U CTETEeHU THAPOJIM3a COJel; 3HaUeHHE PAaCTBOPOB CHIIBHBIX U CIAOBIX 3JEKTPOJIUTOB B XUMHUH, OMOJIOTHH
Y TCOXUMUH.

Crpoenue atoma, nepuoanyeckuii 3akon /.. MeHnaesieeBa u XuMHU4eCKas CBSA3b.

OcHOBHbIE TPHUHIIMIIBI KBAHTOBOM TEOPHHM CTPOECHMS BEIIECTBA; KBAHTOBBIEC YKCIA: IJIaBHOE, OpOU-
TaJbHOE, MArHUTHOE U CIIMHOBOE; YHEPreTUUYECKUE YPOBHHU M MOJYPOBHHM aTOMa; MPUHILIMIIBI 3aTIOJHEHUS
ANEKTPOHHBIX OpOUTaseil aToMa B OCHOBHOM cocTostHuM: npuHuun [laynu, npaBuno XyHaa; aIeKTpOHHbIE
€MKOCTH OpOuTaeid, MOIypOBHEH M YPOBHEW aToma; criocoObl 3aIUCH 3JEKTPOHHBIX (OPMYI aroma; co-
BpeMeHHasi (OpMYyJIHUPOBKA MNEPUOJAMYECKOTO 3aKOHA; CTPYKTypa MEPHUOJUYECKOW CHCTEMBI; MPaBUIIO
KiieukoBCKOT0;1epuOAMYHOCT U3MEHEHUSI CBOMCTB aTOMOB 3JIEMEHTOB: YHEPTrUU MOHHU3ALIUU, CPOJCTBA K
ANIEKTPOHY, AJIEKTPOOTPHUILIATEIHLHOCTH, paanycoB Ban-nep-Baanbca; nepuoanueckuii xapakrep U3MEHEHUs
CBOMCTB 3JIEMEHTOB; CBSI3b PACIPOCTPAHEHHOCTH XUMHUYECKUX AJIEMEHTOB C MX MOJOKEHHEM B MEPHOJIU-
YeCcKOM cucTeMe, MaKpo- U MUKPOAJIEMEHTHI; THITBI XUMHUECKOMN CBS3H; XapaKTEPUCTUKH CBSI3EH: DJIEKTPH-
YECKUE MUTOJIbHBIE MOMEHTHI, 3(PPEKTUBHBIC 3apsabl aTOMOB, CTEIEHb MOHHOCTH, HANpPaBIEHHOCTH U
HACBILIEHHOCTh, SHEPTUs U JUIMHA CBSI3U; METOJ] BaJICHTHBIX CBSI3€i; CUTrMa- U MUCBSI3U, TUIIBI THOpHUIN3a-
MU aTOMHBIX OpOUTANIel ¥ TEOMETPUS MOJIEKYJI; METOJl MOJICKYJISIPHBIX OpOUTaNIel; MPUMEHEHUE TeOpUHr
XUMHUYECKOH CBSI3U B XUMHH U OHOJIOTHH.

OKHCANTENBLHO-BOCCTAHOBUTEIbHbIE PC€aKIuu.

CreneHb OKHCJICHHS, OKUCIUTEIIN U BOCCTAHOBUTCIIN; COCTABJIICHUEC YPAaBHCHUSA OKHUCINTCIBHOBOCCTA-
HOBHUTCJIIbHBIX peaKuHﬁ; OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC MOTCHUUAJIBI; YPABHCHUC HepHCTa; onpeac-



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 JIUTaH0B, 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, KHUCIOPOCOAepKAIINE COCTUHEHHS O0pa: OKCU, OOPHBIE KUCIOTHI U UX COJIH; (U3MYECKUE U XUMUYEC-
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 XUMHUH YTIIEP0/1a; 0COOEHHOCTH XUMHUYECKUX CBOMCTB KPEMHHUS; OKCHI
KpEeMHUs, KPEMHHUEBBIC KUCIIOTHI U UX COJH; KPEMHE3eM, CHIIMKATHI, AIFOMOCHIIMKATBI KaK MOYBOOOpa3y-
IONIME MaTepHaibl, UX 3HAYCHUE Ui TUIOJOPOAUS MOYB; TPUMEHEHUE CHIIMKATOB U JIPYTHX COEAMHEHUM
KpEeMHUS; OCOOCHHOCTH XMMHUU T€pMaHHs, OJIOBa U CBHUHIIA, SKOJIOTMYECKass OMACHOCTh CBUHIIA; OOIIHE



CBOMCTBA AJIEMEHTOB V A-TIOrpyNIbl; 0OCOOCHHOCTH XUMHUUYECKHX CBSI3€H a30Ta C BOJIOPOJOM, YIIIEPOIOM
U KHCJIOPOJIOM; TEPMOAMHAMHUYECKAsi HEYCTOMYUBOCTh OOJBIIMHCTBA XUMHUECKUX COCTUHEHUH a30Ta, e
MIPUYMHBI U TIPOSIBJIICHUS B XUMUU U IPUPOJIE; XUMUYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHUAK U €ro
MPOU3BOJIHBIC; OKCUABI a30Ta, a30THAsA, a30THCTasi U a30THOBATHCTAasl KUCIOTHl U MX COJIH; OCOOCHHOCTH
a30Ta Kak OMOTEHHOTO 3JIEMEHTa, a30TcojepKaliue OMOMOJIEKYNbl, UX 3HAYEHHE B KM3HEACSITEIbHOCTU
PACTUTENBHBIX U KUBOTHBIX KJIETOK; 3HAUEHHE a30Ta KaK 3JIeMEHTa MUTaHUs, KPYroBOPOT a30Ta B IPUPO-
7ie, a30THbIE YIOOPEHHUsI, SKOJIOTMUYECKHE aCMEKThl UX NMPUMEHEHHs, 0COOEHHOCTH TEPMOIUHAMUYECKON
YCTOMUMBOCTHU PA3IUYHBIX COeMHEHUH (ochopa B 3eMHBIX YCIOBUX, OKCHIIBI (pocdopa; opTodochopHas
KHCJIOTa U €€ COJIU, KOHJIEHCUpOBaHHBIE (hOChHOPHBIC KUCIOTHI U UX COJIH;0c00eHHOCTH (hochopa Kak Omo-
TEHHOT'0 3JIEMEHTa, crennduKa MmoBeleHsl U 3HaYeHUe coeAMHEeHui Gocdopa B OMocucTemMax; 3HauCHUE
dbocdopa Kak rmeMeHTa MUTaHus, KpyroopoT dhochopa B mpupoae, pochopHbie yI0OpEHUS U IKOJIOTHYIC-
CKHE aCHEKThl UX MCIOJIb30BaHUs; 00IIME CBOMCTBA 351eMeHTOB VIA-OATrpyNIbl; MOJEKYISIPHBIA KUCIIO-
POJl KaK OKHUCIIUTENb; 030H; TEPMOJMHAMHUYECKAsE YCTOMUYMBOCTh U PACIpPOCTPAHEHHOCTh COEAMHEHNUN KHC-
JI0pOJia; OKCHUJBI, KHCIOPOACOAEPIKAIINE KUCIOThI, OCHOBAHHS, COJIM KHCIOPOJCOACPKALINX KHCIOT Kak
BaYKHEHIINME KJIacchl HEOPraHMYECKUX COEJAMHEHUHN; MEPOKCH BOAOPOAA U JIPYrHe MEPOKCHUIbI, MOJIEKY-
JISIPHBINA KUCTIOPO B OMO3HEPreTHKE, POb (PYHKIMOHAIBHBIX KUCIOPOACOAEPKAIMX TPYII B OMOMOJIEKY-
J1ax, SKOJOrHYecKasi poJib KUCIOPOa U 030Ha aTMOC(epbl; 0COOCHHOCTH XMMHUECKUX CBA3EH cepbl; OKCH-
IBl CEepBl; CepHasl KHCIOTa M €€ COJIM; CEepHHUCTas KUCIOTa U e€ COJH; CEPOBOJOPOJ M IMOJUCYIb(aHbI,
Cyab(GuIbl U TONUCYIb(GUIBL; cepa KaK OMOTEHHBIN 3JIEMEHT; MPUMEHEHHE CYIb(aTOB U JPYTUX COEAUHE-
HUH cepbl B CEIBCKOM XO3SIIICTBE, IKOJOTMYECKasl OMMAaCHOCTh CEPHUCTOrO rasa; CEJIEHOBas KUCIOTa U €€
COJIM; POJIb CEJeHA B MUTAHUH YEJIOBEKAa U KOPMJICHUH CEIbCKOXO3SIMCTBEHHBIX KUBOTHBIX; OOIINE CBOM-
cTBa 3neMeHTOB VIIA-moarpymmnel; CTeneH! OKUCIIEHUS TaJIoOTeHOB B COEIMHEHHSIX, OCOOCHHOCTHU CBS3EH,
TEPMOJUHAMHUKA U CTPOEHHE COeIUHEHU (ropa, GTOPOoBOIOPO, GTOPOBOJOPOIHAS KUCIOTA U €€ COJH;
XJIOPOBOOPOJ, XJIOPOBOJOPOIHASL KMCIIOTA U €€ COJIHM, COEANHEHUSI C TIOJIOKUTENBHBIMU CTENIEHSIMH OKHC-
JICHUS XJIOpa, UX XMMHUYECKHE CBOMCTBA; OCOOCHHOCTH XJIOpAa Kak OMOT€HHOIO 3JEMEHTa, poJib XJopa B
KMBOHM KJIETKE; MPUMEHEHHE COSAMHEHHUI XJIOpa B CEIbCKOM XO3sCTBE; PTOP KaK JKU3HEHHO HEOOXO.H-
MBI 3JIEMEHT M KaK 3JIEMEHT-3arps3HUTENh OKPY)KAIOIIeH Cpeibl; UCIIOJIb30BaHUE COEAMHEHUN OpoMa U
Mojia B MEIUIIUHE.

Xumusa d-3j1ieMeHTOB.

OO0mue cBoiCTBAa U OCOOCHHOCTH MEPEXOIHBIX METAIIOB; COSTUHEHHUS XPOMa B CTEMCHSIX OKUCIICHUS
+3 u +6; coenunenust monuodaeHa (VI); coennHennss Maprania B CTENEHAX OKHUCICHUS +2, +4, +6 u +7;
pOJb COeMHEHUI Xpoma, MOJIMOACHA, MapraHiia, jkejae3a, HUKEs, MEIM U IIUHKA B KU3HEIEATEIIbHOCTH
YyeJIoBEKa U JKMBOTHBIX; COEIMHEHHS JKeje3a B CTEICHIX OKUCICHHS +2 U +3, COeIMHEHMU KoOajlbTa B CTe-
MEHAX OKHUCIEHUS +2 U +3; COEAUHEHHUS HUKEIS B CTCIIEHH OKHMCICHUS +2; COSIUHEHUS MEIU B CTEIIEHIX
okucaeHus +1 u +2; CoeMMHEeHUS IMHKA, KaaIMUs U PTYTH; pOJIb COSAMHEHUN XpoMa, MOJMOAeHa, MapraH-
11a, JKejie3a, HUKeJIsd, MEIM M I[IUHKA B KU3HEACITEIHbHOCTH YEJIOBEKA U KMBOTHBIX, TOKCMYHOCTb COEIHHE-
HUM KaJMHS U PTYTH.

Pasznea 3. XumMus aHaJIuTHYeCKaA.
Teopernyeckue 0CHOBbI AHAJIUTHYECKON XUMHH.

IIpenmer aHanUTHYECKON XUMMHM; POJIb AHAITUTUYECKOM XMMUU B J)KU3HU OOILIECTBA, B IOYBOBEJCHUH,
arpoxuMuu u sKosoruu. Kiaccudpukanus MeToqoB aHanu3a; TpeOOBaHMS K METOAAM aHaln3a; U3MepH-
TebHAas IOCYJa, COBPEMEHHOE COCTOSIHUE U TCHIECHIMU Pa3BUTHs aHAIUTUYECKONW XUMUU. OCHOBHBIE TH-
IIbI PEAKLIUN, UCIIONB3YEMBIX B aHAJIMTUYECKOW XUMHH: KUCIOTHO-OCHOBHBIE, OKUCIICHUS-BOCCTAHOBIICHUS,
KOMIIIEKCOOOpa30BaHUs; MPOLECCH OCAXKAECHUA-PACTBOPEHUA. METpoJornyeckue OCHOBbI XUMHUYECKOTO
aHaIM3a: AHAIMTHYECKUH CHTHAJ U MOMEXH, KIacCHU(HUKAIMs MOrpeIIHOCTell aHamu3a, TOYHOCTH (Ipa-
BHJIBHOCTb M IPELIM3UOHHOCTB) METOJOB U PE3YJIbTATOB aHAJIM3a, I0KA3aTENIN MPAaBUIBHOCTU U IIPELU3H-
OHHOCTH, JIOBEpUTEIbHBII MHTEPBAJ, CIOCOOBI MOBBIIICHUSI IPABUIBHOCTH U MPEIU3UOHHOCTH Pe3ybTa-
TOB XUMHYECKOTO aHAIN3A.

TurpuMeTpuyecKuil aHAIU3.

CymHOCTh METO/1a, MPUTOTOBJICHHE Pa0OYUX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIE CTAHIAPTHI, OC-
HOBHBIE MPHUEMbl THTPUMETPUUYECKHX ONpeAeieHul (mpsmoe, oOpaTHOE TUTPOBAHHUE U 3aMECTUTENIBHOE



TUTPOBAHKE), KPUBBIC TUTPOBAHUS, CKAYOK TUTPOBAHUS, TOUYKA YKBUBAJICHTHOCTH W KOHEYHAsl TOYKA THT-
pOBaHUsI, pacueThl B TATPUMETPHUECKOM aHaiu3e. KHCIOTHO-OCHOBHOE THUTPOBAHHUE: COBPEMEHHAsI KOH-
HENIHs KHUCIOT ¥ OCHOBAHUM, MpOTOUTHIeCKast Teopus bpercrena-Jloypu, paBHOBECHS B pacTBOpax MHO-
TOOCHOBHBIX KHCIIOT ¥ OCHOBaHUH, BbruMcieHHEe pH pacTBOPOB CHIBHBIX M CJIA0BIX KUCIOT U OCHOBaHUIA,
TOYKa HEUTPAITLHOCTH, KUCIIOTHO-OCHOBHBIC MHIUKATOPHI, TPAKTHYECKOE MMPUMEHEHUE METOJ[a KHCIOTHO-
OCHOBHOTO THTPOBAHHS: ONpPEEICHUE KapOOHATHOW XECTKOCTU BOJBI, OMPEIEICHUE COJIeH aMMOHHUS U
a3oTa OpraHuyvecKkux coefawHeHuil mo Keemppamro, ompenenenue ¢ocdopa. KommiekcoHomeTprueckoe
TUTPOBAHHE: KOMIUICKCOHBI, KOMIUICKCOHATBI, MIPUPO/JA CKAaYKa TUTPOBAHUS B KOMILJICKCOHOMETPUHU, Me-
TAJUTMHIUKATOPHI, TIPAKTUIECKOE MPUMEHEHHE METOJIa KOMIJIEKCOHOMETPHHU: OTIpe/IeJICHuEe O0IIeH KecT-
KOCTH BOJIbI, ONIPEICICHNE MAarHus U KaJbIMs P COBMECTHOM MPHUCYTCTBHHU, ONPEICICHUE ATIOMUHHUS,
ompeneneHue Meau. OKHCIUTETHHO-BOCCTAHOBUTEIFHOE THUTPOBAHUE: TEOPETUYECKHUE OCHOBBI METOA,
npHUpoJa CKauyka THTPOBAHUS B OKHUCIHMTEIbHO-BOCCTAHOBHTEIBHOM TUTPOBAHHH, MEPMaHTaHATOMETPHS,
MOJIOMETPHUS, XPOMAaTOMETPHsI, OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC M IPYTHE WHIAUKATOPHI, HCIIOIh3yeMbIC
B KHCIIOTHO-OCHOBHOM THUTPOBAHHH, MPAKTHYECKOE MPUMEHECHHE METO/a OKUCIHUTEIbHOBOCCTAHOBUTEIb-
HOT'O TUTPOBAHMS: TIEPMAHTAaHATOMETPHUYECKOE OTPEICTICHHE XKelle3a, HOJOMETPUIECKOe ONpeIeIICHuEe Me-
1M, XpOMAaTOMETPUUYECKOE OIpEAeTIeHUE Kelle3a; TUTPOBAHUE MO METOMY OCaXJICHHUS, MPUPOJa CKauka
TUTPOBAHHS B METOJAE OCAXICHUS, apreHTOMETPHS, CIIOCOOBI YCTaHOBJICHUS! TOYKH SKBHBAJCHTHOCTH B
METOJIE OCAXKIACHHUS, MMPAKTUIECKOE MPUMEHEHUE TUTPOBAHUS TI0 METOIY OCAXKJICHUS: OMPE/CIICHNE Talo-
T'CHU/I-HOHOB.

I'paBuUMeTpHYecKHUil aHAIN3.

CymrHocTh MeTona, popMa OCKICHUS W TpaBUMETpPHUECKass (popMa, MOTHOTA OCAKICHHUS, TPHIMHBI
3arps3HEHUS] 0CA/IKOB, (QHIBTPOBAHHE U NMPOMBIBAHHWE OCA/IKOB, BHICYIIUBAHHE U MPOKAIMBAHUE OCAJKOB,
pacyeTsl B TpaBUMETPUYECKOM aHAN3e, MPAKTHUECKOE MPUMEHEHHE METO/Ia TPaBUMETPUIECKOTO aHaJIH3a!
oTpejieNieHUue BOJIBI, OINpe/IeTICHIHEe KPEMHHEBOW KHUCIIOTHI, OMpEACIICHUE Kelle3a U allOMUHUS, OTpeelie-
HUe Oapus U Cynb(haT-uoHOB.

4.2. CopepxxaHue JeKIHi

Ng KpaTkoe conepkaHue JTeKIui Komuectso
H/H p I[ p u qyacoOB

CkopocTh M JHepreTuKa XuMU4ecKux peakumi. [lonsaTe o ckopocTn XUMHYe-
ckoit peaknun. OCHOBHBIC (PaKTOPHI, BIUSIOIINE HA CKOPOCTh peakiuu. OCHOBHOM
1. | 3aKOH XHMMHYECKOM peakuuu AJis IEMEHTapHoM craguu. KoHCTaHTa CKOpOCTH 2
XUMHYECKON peakunu. JIMHaMHU4ecKuil XapakTep XUMMUYECKoro papHoBecus. [1pu-
3HAaKU UCTUHHOTO paBHOBecHs. KoncranTa paBHoBecus. [Ipunnun Jlelllarense.

2 | Ctpoenue aroma, nepuogudeckuii 3axon JI. U. MenaesieBa u XumMuieckasi 2
CBfA3b. ATOMHO-MOJIEKYJIsIpHOE yueHue. COBpPEMEHHOE INpPEACTABIEHUE O CTpOE-
HHUM aTOMa C TOYKH 3pEHUS KBAaHTOBOM Teopuu. [I[puHIIMIT MUHUMAIBHON SHEPTIUU.
[IpaBuna Kneukosckoro. Ilpunmun I[laymu. IlpaBuno Xynaa. Ilpupona xumuue-
ckoi cBsizu. CBOMCTBA KOBAJIGHTHOM CBSI3U: JUIMHA M SHEPTHUsl, HACBIIIAEMOCTh U
HarpaBJieHHOCTh. VIOHHas CBsA3b, MpuUpoaa 00pa3oBaHMs U CBOMCTBA. MeTamnye-
CKasl CBsI3b, MPUPOJa 00pa30BaHUS U CBOMCTBA. MEXMOJIEKYJIIPHOE B3aMMO/ICH-
CTBHUE, BOJOPOJIHAs CBA3b. [lepuonnyeckuii 3aKOH U €ro COBpeMeHHas (popmyu-
poBka. IIpuposa nepnoanYHOCTUCBOICTB 21eMEHTOB. CTpyKTypa NEpUOANUYECKON
CUCTEMBI 3J1€MEHTOB. VI3MEHEHHe CTpPOEHHUsI U CBOMCTB 3JIEMEHTOB B MEPUOJE, B
rpynre (paadyca aToMma, SHEPTHil MOHU3AIMU U CPOJCTBA K AJIEKTPOHY, JIEKTPO-
OoTpULATENbHOCTH). [IOHATHS BAJICHTHOCTH U CTENEHU OKUCIICHUSI.

3. | OKHCINTEJBHO-BOCCTAHOBHUTEIbHBIC peakuud. CreneHb okuciaeHus. Okuciau- 2
Ten M BoccTaHOBUTENU. CTeXHOMETpUYECKHE KOI(PPUIIMEHTH OKUCIUTEIHHO-
BOCCTAaHOBUTCIIBHBIX peaKuHﬁ. OKBHUBaJICHTHl OKHCIHMTEIS W BOCCTAHOBHUTEIIA.
Posib OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIMN B MPUPOJIE U CEITBCKOM X035~




CTBC.

Xumus s-3jiemeHToB. CBOC0oOpa3zue CTpOSHHUS aroMa BOAOpPOAa, (PU3MYECKHX U
XHMHYECKHX CBOMCTB 3TOrO dJIeMEHTa. XMMUUECKHE CBOMCTBA IIEIOYHBIX METall-
110B. Poib KaTHOHOB HAaTpUs U Kalls B )KMBOW KileTke. HaTpuil 1 kanui Kak KOM-
MOHEHTHI TTOYBBI M MOYBEHHBIX PacTBOpPOB. Kaimii Kak 3J€MEHT MUTaHUs pacTe-
Huil. Kanuiinele ynoGpenusi.

Xumus p-3jeMeHToB. O0mas xapakrepuctuka snemMenToB [IIAnonrpynmnsr. Ou-
3UYECKHe U XMMHUYECKHE CBOICTBaA 3JieMeHTHOro 6opa. Kuciopoausie coeuHeHns
6opa: okcuz, OOpHasE KUCIIOTA, MOJUKUCIOTH 00pa, UX COMH. XUMHUS MOJIEKYISp-
HOTO a30Ta, aMMHaKa M €ro MPOU3BOJHBIX; OKCUIOB, a30THOM KUCIOTHI U €€ co-
nei. 3HaueHue a30Ta Kak dJEMEHTa MUTaHWuA. A30THBIC YIOOpEHHUs, SKOJIOTHYe-
CKHE acTeKThl uX mpuMeHeHus. OCOOEHHOCTH XMMHYECKUX cBs3ed cepwl. Cepa
KaK OMOTeHHBIN AJIEMEHT. DKOJIOTHYECKasi OAaCHOCTh CEPHUCTOTO Ta3a.

OcHOBHbIC NOHATHSA THTPHUMETPHYECKOro aHaau3a. [IpuHIun TUTpUMETpUYe-
CKOT'0 aHaJM3a U 00JIaCTh €ro MpUMEHEHHUs. MeTobl TUTPUMETPUYECKOTIO aHaAIIU-
3a. CTapaapTHBIE M CTAaHAAPTU3UPOBAHHBIE PAaCTBOPBL. TOUKa SKBUBAJIEHTHOCTH U
KOHEYHAasi TOYKa TUTPOBaHUA. OCHOBHBIE NPUEMBI TUTPUMETPUUECKOTO TUTPOBA-
HUsl. OCOOCHHOCTH KHCIOTHO-OCHOBHOT'O, OCAJMTEIBHOT0, KOMIUIEKCOHOMETPH-
YECKOTO M OKUCIIUTEIbHOBOCCTAHOBUTEIBHOTO TUTPOBAHUS.

CymHoOCTh TpaBuMeTpHuYecKoro anaau3a. CymHOCTh MeTona. TpeOGoBaHus,
IpeabsBIsEMbIE K OCAKIAEMOW U IpaBUMETPUUECKOH (BecoBoi) Gopmam. Ycio-
BUS KOJMYECTBEHHOTO OCAKJCHUS TPYIHOPACTBOPUMBIX BellecTB. TOYHOCTH Ipa-
BUMETPUYECKHUX METOJIOB, ()aKTOPHI, BIUSIONINE HA TOYHOCTb.

Hrtoro
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4.3. ConepxxaHue J1a00paTOPHBIX 3aHITHI

HanmenoBanme 1a00paTopHBIX 3aHITHI

KomanuectBo
9acoB

Kunetnka XuMHUECKUX peakini.

CMGH_IGHI/IG XUMHUYCCKOI'0O paBHOBCCHU S

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC pCaKInu.

M3ydyeHue CBOMCTB KOMIUJIEKCHBIX COCIMHEHUN.

Xumus 3J1eMEeHTOB-MeTa/u10B I u Il rpynn rinaBHbIX NOATpyIIL.

OnemenTs! [II-VII rpynn  rioaBHBIX MOArpyI.

[IpurorosieHue U cTaHgapTU3aLU paCTBOPA T’MAPOKCUAA HATPUS 10 COJITHOU
KHMCJIOTE METOJIOM KHCIOTHO-OCHOBHOI'O TUTPOBAHMS

N N[N —|—

Hroro

4.4. ConepxxaHue NPAKTHYECKUX 3aHATHI

[IpakTUyeckue 3aHATUS HE PEAYCMOTPEHBI YYCOHBIM IIIIAHOM.

4.5. Buapl u coaepxkaHue CaMOCTOSITEIbHOM PadoThl 00yUYaKOIIHXCSI

4.5.1. Bunsl camocTosATenbHOI paboThl 00yJaronuxcs™®

Busl camocTosiTenbHOW paboThl 00ydaomuxcs | KomnnuectBo




4acoB
IToaroroBka K J1abOpaTOPHBIM 3aHATUSIM H K 3alTUTE JJA0OPATOPHBIX padboT 35
CaMOCTOSITEIbHOE N3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 70
BrinonHenne KOHTPOJIbHOW paboThI 42
Hroro 147

B cooTBercTBHY € YUEOHBIM IJIAHOM TPYJOEMKOCTb KOHTPOJISI COCTABIISIET 9 yacoB.

4.5.2. Cogep:kaHue caMOCTOSITETIbHON pabOThl 00y4JaIOLINXCS

Ne
/o

HaumenoBanue TemM 1 BOIpPOCOB

KonnuectBo
4acoB

IloHATHA W 3aKOHBI CTEXHOMETPMHU. XUMHUYCCKHI SKBUBAJICHT, (DaKTOPIKBUBA-
JICHTHOCTH, MOJISIPHAsl Macca DKBUBAJICHTA. 3AKOHBL: COXPAHEHUS MacChl U YHEPTUH;
KpPaTHBIX OTHOLICHUH; MOCTOSHCTBO COCTaBa; ABarajpo, MpoCThIX O0BEMHBIX OT-
HOLLICHUM.

13

CKopocTh M JHepreTuKa XMMUYeCKHX peaKluil. DHeprusi akTUBALIMK, YHEPTeTH-
YeCKHI Oaphep M MepPeXOoHbIN aKTHBUPOBAHHBIM KoMILiekc. Kartamus u gpepMeHTHI.
XVWMHUYECKOE PAaBHOBECHE KaK PE3yNbTaT CaMOMPOM3BOJIBHOTO MPOTEKaHUs 0Opa-
TUMOU peakuuu. TepMoguHaMUYECKHEe CUCTeMbl. BHyTpeHHss sHeprus. TerioBou
s ekt xumuyeckoi peaknuu. 3akoH ['ecca. DuTponus. M3meHenue suepruu [ no-
Oca Kak KpUTEpUIl BO3MOXXHOCTU CaMOIIPOU3BOJILHOTO MpoTeKkaHus peakiuu. [Ipu-
MEHEHHE M 3HAYCHHE DHHEPreTUKH XHUMHUYECKUX peakiuil. IIporHosupoBanue
HAIpPAaBJICHUS PEAKIIUH.

12

PacTtBopsbl. Buasl pactBopos. Ilpupona MonekysIsipHBIX CHIJI B pacTBOpax. JJek-
tponuthl. Kpucramnoruaparel. [IpousBeaenue pactsopumoctr. Bojga kak cinaObiit
JIEKTPOJIUT. BOIOPOAHBIM U THAPOKCUIIBHBIN IOKA3aTENU PacTBOPOB. I'mapoius
cosieir. Tumbl ruaponusa. 3HaueHHWE PACTBOPOB CIAOBIX AJIEKTPOJIUTOB B XHMUH,
OMOJIOTUY ¥ TEOXUMUH.

14

Crtpoenne atoma, nepuoandecknii 3akon /.. MenneneeBa. Tunbl XumMuueckoi
cBs3U. XapaKTePUCTHKA CBs3e. MeTon BaJeHTHBIX CBs3eil. THIbI THOpUIH3AIIN
ATOMHBIX OpOUTAJICH M TeOMETPHS MOJICKYJ. METOT MOJICKYJIIPHBIX OpOHTaJIeH.

12

OKHCINTENbHO-BOCCTAHOBUTE/IbHbIE peakunu. CTEreHb OKUCICHUS W TpaBuja
ee HaxoxaeHus. OKUCIUTENH U BoccTaHOBUTENH. CTexuomeTpuieckue Kodphuiu-
€HThl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA. DKBUBAJICHTH OKHUCIUTES H
BOCCTAHOBUTCIIA. POJII: OKHCIIUTCIIBHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ B HpI/IpOI[e nu
CEIILCKOM XO3SHCTBE.

12

KoMmiekcHbie coennHeHusl. [[OHOPHO-aKIENTOPHOE B3aMMOJIEUCTBUE MOJIEKYII.
Kommuiekcrsl, koMIiekcooOpa3oBarenu, JUranjsl. Poab KOMIIEKCOB B MPHUPOAE U
TexHuke. [Ipupona XMMHYECKON CBSI3M B KOMIUIEKCAX M CBOMCTBA KOMIUIEKCHBIX
COCTUHEHUN.

12

Xumus s-31eMeHToB. Manasi CKJIOHHOCTh KaTuOHOB Na+ n K+ k koMruiekcooOpa-
30BaHuI0. KaTMOHUTHI M MOHHBIA OOMEH HaTpus, KaJusg U APYTUX OJHO3APSAHBIX
MOHOB IIOYBEHHOI'O pacTBopa. PeryisTHBHBIE pONM KaTUOHOB HATpUs U Kallus B
KUBOHU KiteTke. Kanumit kak He0OXOIMMBIN JIEMEHT IUTOIIA3Mbl, HATPUH Kak dJie-
MEHT MEKKJIETOYHBIX pacTBOpOB. HaTpuil M kanuil Kak KOMIIOHEHTBI II0YBBI U 110Y-
BEHHBIX pacTBOpoB. Kanmii kak smeMeHT muTaHus pacteHuil. Kamuitaeie ymoOpe-
Hus. KpyroBopotsl HaTpus U Kanus B npupozae. Maruuii 1 Kaapluil B )KUBOM KJIET-
ke. Posib Maraus B xjopoduiuie. Marauii U KanbIIui Kak TUTaTEIbHBIC KOMIIOHEH-
Thl 1OYB. MIX HOHOOOMEHHOE MOBE/ICHUE B MTOYBAX.

12

Xumus p-3jaeMeHToB. CONMM aMOMUHUS, UX KPUCTAILIOTUIPAThI, pACTBOPUMOCTD B
Bojie, ruaponm3. bop u amomuHuil B Omocucremax. KpemHesem, CHUIHMKATBI U

AITIOMOCHJIMKATBl KaKk MoYyB0oOOpasyomue MuHepanbl. OcoOOEHHOCTH CTPOEHHSI BO-

12




JOHAOYXaIOUINX, CIIOCOOHBIX K MOHHOMY OOMEHY CHJIMKATOB THIIa MOHTMOPHILJIO-
HuTa. VX 3HaueHue aiis miogopoaus nous. OCOOEHHOCTH XMMUU T€pPMaHHUs, 0JI0Ba
U cBuHIA. [IpyMeHeHNe 3THX 3JIEMEHTOB U UX COeIMHEHHMN. DKOJOruyecKas ormac-
HOCTb coenuHeHull cBuHLa. Pochop, ero coeAuHeHusl, uX GpU3NUEecKre U XUMuye-
ckue cBoiicTBa. Xumus opTodocopHoil KHCIOTH U ee cojeil. Ocobennoctu ¢oc-
dopa kak 6moreHHoro eMeHTa. Cnenuduka MOBEICHHS U 3HAYCHUE COCTUHCHUN
docopa B Onocucremax. BaxxnpieOmoMomneKysl, coaepxkamue pocdop. 3HaueHue
docdopa kak snemeHTa nutaHus. Kpyropopot ¢ocdopa B mpupoje. IIESKTPOHHOE
CTPOCHHE aTOMOB T'aJIOTEHOB M 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB TaJOI'€HOB B
noarpymnme. Ilpupoga oOpa3yeMbIx rajoreHaMH XUMHUYECKHUX CBsizel CremneHu
OKHCIICHHsI TaJOTeHOB B coeAuHeHUsX. OCOOEHHOCTH CBs3€ M CTPOCHHE KOBa-
JIEHTHBIX coequHeHui ¢propa. dropoBogopoa. [lmaBukoBas kuciaora. OCOOEHHOCTH
XJIOpa Kak OMOTeHHOTo 3JeMeHTa. Poib xjiopa B KJI€TKe, €ro KpyroBOpOT B IPUPO-
ne. OTop Kak OMOJOTHYECKH HEOOXOIMMBINA 3JIEMEHT M KaK AJIEMEHT — 3arpsi3Hu-
TEeJIb OKPYXKAIOIIEH CPEbL.

9. | Xumus d-3/1eMeHTOB. DJIEKTPOHHOE CTPOEHUE OJIArOPOAHBIX Ta30B U OCOOSHHOCTH
X XUMUYECKUX U (pu3ndeckux cBorcTB. CoeaMHEHUs 0iaropoaHbIX ra3oB. Orpe-
JIeJIeHNEe TIOHATUN «IepeXOAHbIE JIEMEHThI», d-3jeMeHThl, f-anemenTsl. Ilomoxe-
HUE IIEPEXOJHBIX IEMEHTOB B IIEpUOANYECKON cucteme snemeHToB [I.J. Menne-
JeeBa, UX CTENEHU OKHCIIEHUS U XMMHUYeCKHe cBoicTBa. MonubieH u ero coenrHe-
Hus. Maprasen, coequHenns: Mmapranna. CeMencTBo Kenesa.

12

10. | OcHOBHBIe TOHATHS METPOJIOTMM XHMHUYECKOro aHaiau3a. CucTteMaTHdecKue
HOTPEIIHOCTH, CHOCO0Bl uX oOHapyxeHus. CiydaiiHble MOTPENIHOCTH. TOYHOCTH
AHAIUTHYECKUX omnpeneseHnil. [lokazaTenu mpaBUIBHOCTH W MPEUU3UOHHOCTH M 2
CHOCO6BI UX TIOBBIIICHUA. A6COHIOTHI:I€ U OTHOCUTCIIBHBIC OH_II/I6KI/I, X UCTOYHHUKHN
Y METOJIbl BEIUMCIICHHUSI.

11. | Teopnsa mnamkaTopoB. MHTepBan nepexona OKpacku MHIuKaropa. Pacmpoctpa-
HEHHbIe UHAUKaTopbl. Bei0op pH nuaukaropa Ui yCTaHOBIEHUS! KOHEYHOM TOUKHU
tuTpoBanusa. Ommubku TuTpoBanus. Meroasl Mopa, @onerapaa, MeTo axcopouu-
OHHBIX MHIUKAaTOpOB. HOMKATOpBI, IPUMEHAEMBIE B OTUX METONaX. XeIaToMeT-
pusi. Mcnonb3oBaHre aMHHOTIOIMKAPOOHOBBIX KUCIOT B TUTPUMETPUIECKOM aHAJH-
3e. CnocoObl X€IaTOMETPUUYECKOI0 TUTPOBAHUS: MpsIMOE, 00paTHOE, KOCBEHHOE.
MetamioXpoMHble UHAUKATOPBI U TpeOOBaHMs K HUM. MeTo/bl aHanu3a: rnepMaH-
raHaTOMETPHsA, WOAOMETpPHs, IUXpomaToMeTpus. VHIMKATOpbI, NMpUMEHSAEMBIC B
OKHCITUTEIbHOBOCCTAHOBUTENIBHBIX METOAX: CHEU(PUIECKIEe U OKUCIUTEIbHOBOC-
CTaHOBHTEJIbHBIE.

12

12. | I'paBumeTpuyeckuii anaau3. [locienoBarenbHOCTh omepalyii U mpueMsl odpa-
OOTKH 0CaJKOB, MPOMBIBAHUE OCAJIKOB, BEIOOP MPOMBIBHOM KHUIKOCTH, (PHIBTpOBA-
HUE, BapHaHThl U TEXHUKA 3TUX omnepainuil. BeicymmnBaHue U B3BEIIMBaHUE OCA-
KOB. AHAJINTUYECKHE BEChI M Pa3HOBECHI. TEeXHMKA B3BEIIMBAHUS.

12

Hroro 147

5. VYueOHo-MeTOaAMUYECKOE ODecTieueHre CAMOCTOSITEIbLHOI Pa00ThI 00y4aOIIMXCH MO TUCHUILTHHE™

VYuebHo-MeTomueckre pa3paboTku umerorcs B Hayunoit 6ubnuoreke ®I'bOY BO IOxHO-Ypanbckuii
I'AY:

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

2. XuMusl aHaIUTUYECKas [DNEKTPOHHBIN pecypc]| : METOA.pEeKOMEHIAINHU JJIsi CAMOCTOSITEILHON pa-
00THI [ OakanaBpoB, oOydarommxcs no HampasineHusM 35.03.07 "TexHonorusi Mpou3BOICTBA U




nepepaboTku cenbckoxo3siictBeHHor npoaykmuu”' u 35.03.04 "Arponomus"] / coct. E. C. Ilect-
pukoBa ; lOxHo-Ypansckuii I'AY, UHctutyT arposkosorun. - Mmuacckoe: FOxHo-Ypansckuit
I'AY, 2016. - 29 c. : Tabxn. - bubmumorp.: c. 28-29 (8 Ha3B.). Mecrto xpanenus: Ob UAD Jloctyn B
JnokanbHOu cetr: http://192.168.2.40/Books/keaz045.pdf

DoH/1 OLIEHOYHBIX CPECTB /ISl POBeIeHNsI MPOMEKYTOUHOH aTTeCTAIUN 00yUYaIIIUXCS 10
JQUCIUIIINHE

Jlnst yCTaHOBJIEHHSI COOTBETCTBHS YPOBHS MOJTOTOBKH oOywaromuxcs tpedoBanusim ®I'OC BO

pa3paboTad QOHJ OLIEHOYHBIX CPEICTB JJIS TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTH W TIPOBEICHUS MPOMEKY-
TOYHOM aTTECTAIIMU 00YyJaroUuXcs 1Mo auciuiinHe. GoH/I OIIEHOYHBIX CPEICTB MpeacTasiieH B [Ipunoxe-

7. QOcHoBHAasi M 1ONOJHUTEJIbHAS Y4eOHAasl JJUTEepaTypa, He00X0AMMas IJIsl 0CBOCHUSA
JAMCUMILTHHBI®

OcHoOBHas M IOMOJHUTENbHAS yyeOHas nuTepatypa uMmeercst B HayuHoilonbimoreke u 3neKTpoHHON

nHpopManmonHo-o6pazoBatenbHOU cpeae PI'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas:

1. Eropos, B.B. Heoprannueckas u aHanuTHyecKass XUMUA. AHaJuTA4YECKas XUMUA [DJek-
TpoHHBIHN 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 XuMuU [DIeKTpOoHHBINA 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, I1.M. Heopranuueckas xumusi [DJIEKTpOHHBIN pecypc] : ydeb.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. Bepmunus,

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

JlonosHuTeNbHAS:

1. Adonuna, JI.W. Heopranuueckas xumus : ydyeonoe 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

2. [lleBuuipina, JI.B. Heopranndeckast xumus: 3agadu U yOpaKHEHUs [JI BBIMOJHEHUS KOH-
TPOIBHBIX PaboT : yueOHO-MeToaudeckoe nmocodue / 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. lllexoBuosoii, K.B. Ockomnok. - On.u31. - Mocksa : JlabopaTopus 3nanmii, 2017. - 465 c. : un.,
Ta011. - (YueOHUK JuIs BhIcIIeH 1KObl). - ISBN 978-5-00101-567-3 (31.). — ISBN 978-5-00101-037-

1 (meyar. u3z.) ; To xKe [DnexTpoHHbIN pecypc]. -
URL:http://biblioclub.ru/index.php?page=book&id=471121
4. Amnanutudeckas xumus : yueonoe nmocobue / AWM. Anapues, T.I1. Anekcannposa, A.A. Ka-

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




8. Pecypchl HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTH «AHTEpHET»,
Heo0X0uMbIe /151 0CBOCHHSI M CIHIJIMHbI
1. EnnHoe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. ObC «Jlanb» http://e.lanbook.com/
3. Yuuepcurerckas 6momuoreka ONLINEhttp://biblioclub.ru
4. Hayunas snextponHas oubnunoreka «elibrary» http://elibrary.ru/

9. MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHIO JTUCHHUITJIMHbI

YyebHO-MeToANYeCcKue pa3paboTku umeroTcs B HayaHoit OubiamnoTexe u 3JIeKTpOHHON nHpOopMa-
1MoHHO-00pazoBarenbHOM cpene PI'BOY BO I0xHO-Ypansckuii [AY.

1. XuMmust Heopranuueckas [ D1eKTpOHHBIN pecypc] : METOJ.pEKOMEHAAIMH JUIsl CAMOCTOSATENBHON
paboThl [y 6GakamaBpoOB arpOHOMHYECKOTO (hakyibTeTa 0O9HON hopmbl 00ydeHus] / coct.: T. A.
ITanoga, E. C. Ilectpukosa ; FOxHo-Ypansckuii 'AY, UHcTUTYT arposkonoruu. - Muacckoe: FOx-
HO-Ypansckuit 'AY, 2017. - 21 c. : Tabmn. - bubmumorp.: ¢. 21 (11 Ha3s.). Mecto xpanenus: b UAD
Hoctyn B nokanbHOM cetu: http://192.168.2.40/Books/keaz040.pdf

2. XuMus Heopranuueckas [ DneKTpoHHBIH pecypc] : MeTo/.yKa3aHus K JIaOOpaTOPHBIM 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 "TexHomoTHs MPOU3BOJICTBA U
nepepaboTKu cenbckox03sicTBeHHOM npoaykiuu” u 35.03.04 "Arponomus"] / coct. E. C. [lectpu-
koBa ; KOxHo-Ypansckuii I'AY, Uactutyt arposkonorun. - Muacckoe: FOxno-Ypansckuii ['AY,
2016. - 29 c. : Tabmn. - bubauorp.: c. 28-29 (8 Ha3B.). Mecro xpanenus: 9b MAD Jloctyn B j10-
KasbHOU cetu: http://192.168.2.40/Books/keaz045.pdf

4. Meroaudeckre yKa3aHus K JJaOOPAaTOPHBIM 3aHATHSIM 0 AaHATUTUYECKOW XUMUU [ DIIEKTPOHHBINA
pecypc] : nanpasnenue 35.03.04 Arponomus [t 6akagaBpoOB arpOHOMUYECKOTO (PaKyIbTETa OUYHOU
dhopmer 00yuenus| / FOxuo-Ypanbckuit 'AY, UactutyT arposkonoruu ; coct. E. C. [lectpukosa. -
Muacckoe: FOxno-Ypansckuit AY, 2016. - 21 c. : Tabn. - bubnuorp.: c. 21 (8 Hass.).Mecto xpaHe-
Husi: Ob MAD KonndecTBo 3K3eMIuisipoB B Hainuuuu: 1 JlocTyn B JIOKanbHOM CETH:
http://192.168.2.40/Books/keaz090.pdf

10. UndopMannoHHbIEe TEXHOJIOTHH, HCIOJIb3yeMble NMPHU 0CYIeCTBJIeHUN 00pPa30BaTeIbHOIO MPO-
1ecca o JUCHUIJIMHE, BKIKYas nepeyeHb MPOrpaMMHOro odecnevyeHus 1 HHGpOpMAMOHHBIX

CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAHIMH MPEJOCTaBIIAETCS JOCTYI K 0a3aM JaHHBIX:

- KoncynpranTlintoc (cripaBouHble TpaBoBbIE CUCTEMBI); http://www.consultant.ru/;
- Texakcnept (mHpOpMarmonHo-crpaBouHas cucrema [ OCTos)http://www.cntd.ru/

[IporpammHoe obecnieueHue:

- AatuBupyc Kaspersky Endpoint Security mist Ousneca, JInenznonnsiii rorosop Ne 20363/166/44 ot

21.05.19;

- I10 OfficeStd 2019 RUS OLP NL Acdmc, JIunensuonnslii norosop Ne 11353/409/44 ot 25.12.2018;

- ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIunien3nonsslii forosop Ne

11354/410/44 ot 25.12.2018;

- ITO WINHOME 10 RUS OLP NL Acdmc Legalization GetGenuine, JIunieH3nonHslii 1orosop Ne

008/411/44 ot 25.12.2018;

- IIO WinPro 10 SNGL Upgrd OLP NL Acdmc, Jlunensuonssiii norosop Ne 008/411/44 ot
25.12.2018;



11. MartepuajbHO-TeXHHYECKas 06a3a, HEOOX0AUMAs /ISl OCYIIECTBJIEHHsI 00Pa30BaTEeIbHOI0 MpPO-
necca no JUCHUIINHE

Y4eOHble ayIUTOPHUH VIS IPOBECHNUS 3aHATHI, NPeIyCMOTPEHHbIX NMPOrPaMMOii, OCHAIIICH-
Hble 000PYA0BAHHEM H TEXHHYECKMMH CPECTBAMH 00y4eHHUs!

1. JJaboparopus — 314 JlabopaTopus XuMuu;

2. YueOHast ayauTopus JJIs IPOBEACHUS 3aHATUN JICKIIMOHHOTO THUIIA, OCHAIIICHHAS] MYJIbTUMEIH -
HBIM 000pYZI0BaHUEM (KOMITBIOTEP U BUACONPOEKTOD) - 217

IToMemeHus 1Jis1 CAMOCTOATEJIBHOM PadoThI 00y4ar0IMXCS
1. [TomereHus A1 CaMOCTOSTENBHON paboThl oOydarommxcs — 308.
IlepeyeHb 000py/10BaHUSA U TEXHHYECKHX CPeICTB 00y4eHUs

1 ®otokonopumerp KOK-3

2 Nonomep 1-130

3 Kongykromerp KCJI-101

4 Becsl anektponssle VIC-120 d3

5 Cymmnsasri mkap CHOJI 58/350.

6 Bortspxable mkadsl (2 mr.)

7 Tepmoctat TC-1/20 cyxoBO3ayIIHbII

8 DnekTpuyeckas MmiInTKa

9 bans naboparopnas [12-4300



IMPUJIOKEHUE

®OH/J OHEHOYHbLIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEIECHUS IPOMEKYTOYHOU aTTECTAllUU
o0yJarmuxcs



COJIEP)KAHHUE

Komnerenun u X MHIUKATOPHI, (HhOpMUpPYyEeMbIE B MPOIECCE OCBOCHUS AUCIUTUINHBI
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1. KomnereHIuM ¥ X MHAUKATOPBI, ¢opMHupyeMble B Npolecce 0CBOCHUS IMCIHUIIIUHBI*
OIIK-1 CnocobeH permarh TUIOBBIE 337a49u MPOGECCHOHATHHOM JEATEILHOCTH Ha OCHOBE 3HAHUN OCHOB-
HBIX 3dKOHOB MAaTCMAaTUUYCCKUX, CCTCCTBCHHOHAYUYHbBIX U O6H.I€Hp0(b€CCI/IOHa.HBHBIX AUCHUIUINH C IIPUMC-
HEHUEM MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

HanmenoBanue o1ieHO4-

®opmupyemsie 3YH HBIX CPEJCTB
Kon u nanmeno- 5 -
BaHUE MHIUKATO- g 5 g
=
pa I0CTUKEHUS S = 25
KOMIETECHIIUU 3HaHUA YMCHUA HaBbIKN E' <§ o 2
S Z s
s =
= = g
. OO6yyvaromumiics .
OO6yuarommiics YHarotm OO0yuarommiics
JIOJKEH YMETh:
JOJKEH  3HATh: JIOJKEH BIIAJIETh
NI-1 CaMOCTOSITEJIbHO N
H-1ork- CBA3b MEHKAY | oot o | COBPEMEHHOI
1Acmonb3yer oc- | crpoeHneM  Be- p GOt " XUMHAYCCKOMN
HOBHBIC ~ 3aKOHBI | MECTB U UX XU- i TEPMHHOJIOTHEH

CIIPAaBOYHOM JTH-

C€CTCCTBCHHOHA- MHUYECKUMU o
TEpaTypou; ucC-

YYHBIX AUCLH- | CBOWMCTBAMH;

B 00J1acTu HEop-
raunueckoit xu- | 1.OT4eT

II0JIb30BAaTh
IUIMH IS pEeWIe- | OCHOBHBIC  XH- cBoicTEa Xpyy | M  OCHOBHBI- no  abo-
HUA CTAaHAAPTHBIX | MUYECKHE 3aKO- weciix semects | "2 HaBbIKamy | PATOPHOH
3a1a4 B OOJNACTH | Hpl U HOHSATHS; B 1360DATODHOMN oOpameHuss ¢ pabore; 1.Ok3amen
arponomuu C | MpaKTHYECKOE " np OHEBOH naboparopubiM | 2. Tecru-
HNPUMCHCHUEM pUMCHEHHE CTBeHHfﬁ IpaK 000py/IOBaHUEM | POBAHHE.
MH(POPMALIMOHHO- | HEKOTOPBIX HE- HKe ¢ o I/II)MC Y MOCYJ0H; 3Ha-
KOMMYHUKaIIN- OpPraHUYECKUX HeHMEM HE o HUAMHA TI0 TE€O-
OHHBIX TCXHOJIO- | BEIICCTB B CCIIb- p PETHYECKUM OC-
. . MalHOHHO-
mu CKOXO3sHCTBCH- HOBaM  COBpC-
KOMMYHUKaI-

MEHHBIX  METO-
JI0OB aHailu3a -
(b1.0.36-H.1)

HOM TIPOU3BOJI-
ctBe - (b1.0.36
-3.1)

OHHBIX  TEXHO-
noruit -(b1.0.36
-VY.1)

2. Iloka3zaTenu, KpUTEPHHU U HIKAJIA OLEHMBAHUS HHAMKATOPOB JOCTHKEHUs] KOMIIeTeHIUH*

-1-1 cnonb3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIMIUIMH JJIsI pEIICHUS! CTaHIapTHBIX 3a-
7a4d B 00J1aCTH arpOHOMUU C IPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOT U

ITokazarenu Kpurepunu mikana orieHUBaHUS Pe3yIbTaTOB O0YUEHUS MO TUCITUTUINHE
OILICHUBAHMUS N N N N
HenocraTouHbii JocraTounsbrit Cpennuit Bricokuit
(Popmupyembie
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
3VH)
b1.0.36 -3.1 OOyuatomuiics He | OOyyaromuiics OOyuatommiics 3Ha- | OOyuaronuiics
3HAET CBSA3b MEXIY | c1a00 3HACT MEXAY | €T  CBSI3b  MEXKY | 3HAET CBSI3b MEXK-
CTPOEHUEM BE- | CTPOCHUEM BE- | CTPOGHUEM BELIECTB | 1y CTPOCHHEM
IIECTB M MX XHMH- | ECTB U UX XUMH- | H HMX XUMHWYECKHMH | BEIIECTB M HX
YeCKUMMU CBOM- | YECKUMH CBOM- | CBOMCTBAMM;, OCHOB- | XUMHYSCKHUMU
CTBaMH; OCHOBHEBIC | CTBAMH; OCHOBHEBIC | HEIC XHMHYECKHE | CBOMCTBAMH; OC-
XMMHYECKHE 3aKO- | XUMHYECKHE 3aKO- | 3aKOHBI M IIOHSTHS, | HOBHBIE XHWMHYe-




Hbl M TIOHATUA; | HBl M IOHATHS; | IPAaKTUUECKOE IpPHU- | CKHE 3aKOHBI U
MIPaKTUYECKOE MIPaKTUYECKOE MEHEHHE HEKOTODPBIX | TOHATHUS;  IPaK-
IPUMEHEHUE HEKO- | IPUMEHEHUE HEKO- | HEOPTaHUUYECKUX TUYECKOE IPHUMeE-
TOPBIX HEOPTaHM- | TOPBIX HEOpPraHU- | BEUIECTB B CEJIbCKO- | HEHUE HEKOTOPBIX
YECKUX BEILIECTB B | UECKUX BEUIECTB B | XO3SIMICTBEHHOM HEOpPraHUYECKUX
CEJILCKOX035TH- CEJILCKOX035TH- MIPOU3BOACTBE C HE- | BEIIECTB B CEJb-
CTBEHHOM  IIPOU3- | CTBEHHOM IPOM3- | 3HAYUTEIbHBIMU CKOXO3CTBEH-
BOJICTBE BOJICTBE ommOKaMd U  OT- | HOM  IPOU3BOJI-

JeNbHBIMU  TIpo0e- | cTBE ¢ TpeOyeMoii
JaMu CTENEHBIO MOJIHO-

Thl U TOYHOCTH

b1.0.36-VY.1 OOyuatomuiics He | OOyyaromuiics Obyuatommiics yme- | Obyuaronuiics
yMeeT  caMmocCTosl- | cmabo yMeeT caMmo- | €T CaMOCTOSITENIbHO | YMEET CaMOCTOS-
TEJIBHO PaboTaTh C | CTOSATENBHO pabo- | paboTarh ¢ yueOHOIl | TenbHO paboTaTh
yaeOHOH U cmpa- | TaTh ¢ y4eOHOW W | M CIIPaBOYHOM JUTe- | C  ydeOHOH U
BOYHOM JIUTEpATy- | CIPAaBOYHOU JIMTE- | paTypoH; MCIOJB30- | CIIPABOYHOU  JIH-
pOM; MCIOJB30BaTh | paTypoOH; HCHOJIb- | BaTh CBOWMCTBAa XW- | TEpAaTypoul;  HC-
CBOWCTBAa XHMMHUYE- | 30BaTh  CBOKCTBA | MUYECKHMX BELIECTB C | IMOJIb30BATh CBOW-
CKMX BEIIECTB B | XUMHUYECKMX  Be- | HE3HAYUTEIbHBIMU CTBa XMMHYECKHX
nabopaTopHOil U | miecTB B Jalopa- | 3aTpyAHEHUSIMH B | BEUIECTB B J1abo-
MIPOU3BOJICTBEHHON | TOPHOW H TIPOUW3- | JAOOpaTOPHOM W | paTOPHOH W TIpO-

IIPAKTUKE, MCIIOJb- | BOJCTBEHHON IIPOU3BOJCTBEHHON | U3BOJCTBEHHOU
30BaTh HMH(OpMa- | MPAKTUKE, UCIOJb- | IPAKTHKE, HUCIHOJb- | IPAKTHKE, nc-
LIUOHHO- 30BaTh UMH(}OpMa- | 30BaTh HMH(OpPMAIM- | TOJIH30BaTh  WH-

KOMMYHUKAIlMOH- | IIMOHHO- OHHO- (dbopMaImoHHO-

HBIX TEXHOJIOTUI KOMMYHHKAI[MOH- | KOMMYHUKAallOH- KOMMYHMKAaIU-
HBIX TEXHOJIOTUH HBIX TEXHOJIOTUH OHHBIX TEXHOJIO-

Ui

b1.0.36 -H.1 OOyuatommiics He | OOyyaromuiics OOyuarommiics Bia- | OOyuaronmiics
BJIa/IeeT HaBbIKaMHU | c1abo BJIQ/ICET | IE€T HaBBIKAMU CO- | CBOOOJHO BIaje-
BJIa/IcET HaBBIKAMU | HABBIKAMU COBpE- | BDEMEHHOM XMMHYE- | €T HaBbIKAMHU CO-
COBPEMEHHON XHU- | MCHHOM  XUMHYE- | CKOH TEPMHUHOJIOTH- | BDEMEHHOU  XH-
MHYECKOM TEpMHU- | CKOH TEpMHHOJO- | €if B 00JacTH HEop- | MUYECKOH  Tep-
HOJIOTHMEH B 003a- | THeil B 00JIaCTH | TAaHWYECKOH XWUMHHU, | MUHOJIOTUEHR B
CTM  HEOpraHuye- | HEOPraHM4eCKon OCHOBHBIMH  HaBbI- | 001aCTH Heopra-
CKOM XHMMHH, OC- | XHMHUH, OCHOBHBI- | KAMH OOpalieHus] ¢ | HHYeCKOW XMMUH,

HOBHBIMHX HaBbIKa-
MU oOparieHust ¢

71a00paTOPHBIM
obopynoBaHueM |
MOCYAOW; 3HAHUSA-

MH II0 TCOPECTHYC-
CKHMM OCHOBaM CO-
BPEMCHHBIX MCTO-
JOB aHaJIn3a

MM HaBBIKAMH 00-
pamieHusi ¢ Jyabo-
paTtopHbIM  000pYy-
JIOBAaHUEM U TIOCY-
IOM; 3HAHUIMHU IIO

TEOPETUICCKUM
OCHOBaM  COBpe-
MEHHBIX ~ METOJ/IOB
aHam3a

1a0opaTopHbIM 000-
pyIIOBaHUEM H TIO-
CyZIOii; 3HAHUAMH I10
TEOPETUYECCKHM  OC-
HOBaM COBPEMEHHBIX
METOJIOB aHaju3a C
HEOOJIBIITUMU 3a-
TPYAHCHUSIMHU

OCHOBHBIMH
HaBBIKAMH  00pa-
meHust ¢ jgabopa-
TOPHBIM  00OpY-
JIOBaHMEM U TIO-
Cy/lOi; 3HAHUSAMU
o  TeopeTude-
CKUM  OCHOBam
COBpPEMEHHBIX

METOJIOB aHAJIN3a

3. TunoBble KOHTPOJILHBIE 3aJaHUsI U (M) HHbIE MATEPUAJIbI, HEOOXOAUMBbIe /ISl OLleHKH 3HAHUIA,
YMeHM, HABBIKOB M (MJIH) ONBITA JeSITeJILHOCTH, CGOPMIUPOBAHHBIX B MMPOLIECCe OCBOEHUS TMCLIH-
IIMHBI



TumoBble KOHTPOJIBHBIC 3aJaHUS W MaTepualibl, HEOOXOAMMBIC IS OIEHKH 3HAHWH, YMEHUH H
HABBIKOB, COIEpKATCSA B Y4€OHO-METOAMYECKUX pa3pabOTKax, MPUBEIACHHBIX HIKE.*

1. XuMmusi Heopranuueckas [DNeKTpOHHBIN pecypc] : METOA.pEKOMEHJALUU 11l CAMOCTOATEIbHON
paboThl [71s1 OakalaBpoB arpoHOMHYECKOTo (akynbTeTa ouHOU hopmbl oOydenus] / coct.: T. A. IlanoBa,
E. C. Ilectpukosa ; IOxno-Ypansckuii 'AY, UHcTuTyT arposkonoruu. - Muacckoe: FOxHo-Ypansckuii
I'AY, 2017. - 21 c. : Tabxa. - bubmuorp.: c. 21 (11 Ha3p.). Mecto xpanenus: Ob UAD JlocTym B JOKab-
HoM ceru: http://192.168.2.40/Books/keaz040.pdf

2. Xumus Heopranuieckas [DIeKTpoHHBIN pecypc] : MeToA.yKa3aHHs K JaOOpaTOPHBIM 3aHATHIM
JUTSl CTYJICHTOB arpOHOMHUYECKOTO (paKynbpTeTa O4HOM U 3a0uHOM opm oOyuenus / coct.: T. A. [TanoBa, E.
C. IlectpukoBa ; IOxHo-Ypanbckuit ['AY, UncturyTr arposkosoruu. - Muacckoe: FOxHo-Ypanbckuit
I'AY, 2017. - 43 c. : un., Tabiu. - bubnuorp.: c. 3 (11 Ha3B.). Mecto xpanenus: b UAD. [loctym B j0-
KalnbHOU cetu: http://192.168.2.40/Books/keaz(039.pdf

3. Xumus aHanuTudeckass [DIEKTPOHHBIM pecypc] : METOA.peKOMEHAALNU Il CaMOCTOSATENbHON
paboThl 11 6akanaBpoB, oOydaronuxcs mo HanpasiaeHusM 35.03.07 "TexHomorusi mporu3BOACTBA U TIEepe-
paboTtku cenbckoxo3siictBenHol npoaykuun” u 35.03.04 "Arponomus”] / coct. E. C. Ilectpukona ; FOx-
HO-Ypanbsckuit 'AY, UHcTUTYT 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. MeTroandeckue yKa3aHUs K JJAOOPaTOPHBIM 3aHATHSIM 10 aHATTUTHICCKON XUMHUHU [ DIEKTPOHHBIN
pecypc] : mampasnenue 35.03.04 Arponomus [mas OakamaBpOB arpOHOMHYECKOTO (aKylIbTeTa OYHOM
dbopmbr 00yuenus| / FOxuo-Ypansckuii '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 HAJIMYUH: 1 Hoctyn B JIOKAJIbHOM CEeTH:
http://192.168.2.40/Books/keaz090.pdf

4 MeTtoanuecKkue MaTepuabl, ONpeaesiioIMe Npouexypbl OleHUBAHUS 3HAHNH, YMeHMH,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XapaKTePU3YIIUX cPOPMUPOBAHHOCTH KOMIIETEH-
1107041

B nannom pasznene MeToAMYECKUE MaTepuaibl, ONPEACISIIONIUE MPOLEAYPhl OLICHUBAHUS 3HAHUM,
YMEHHH, HABBIKOB M(WJIM) OMNbITA ACATEIbHOCTH, MO IUCIUIIMHE XUMHS HEOpPraHWYecKas U aHaJauThye-
CKasi», MPUBEJIEHBI IPUMEHUTENIBHO K KKJIOMY M3 HCHOJIb3yEMbIX BUJIOB TEKYILEr0 KOHTPOJIS YCIIEBAEMO-
CTH ¥ TIPOMEKYTOYHOM aTTeCTAIlK O0yJarOIIUXCS.

4.1. OueHovHbIe cpeaCcTBA /1JI51 MPOBeAeHHs TEKYIero KOHTPOJIsl ycreBaeMoCcTH ™
4.1.1. Oruer o naboparopHoii paborte

Otuer mo J1abopaTOpHOUW paboTe MCHONB3YETCS AJI OICHKM KaueCTBAa OCBOCHHUS OOYJarOIIUMCS
OCHOBHOW TpodeccHoHaTIbLHON 00pa30BaTeIbHONW MPOTPAMMBI IO OTAEIBbHBIM TeMaM JUCHUIUTMHBL. Co-
Aep>kaHue U Gpopma oTdeTa 1o JadbopaTOPHBIM paboTaM MPUBOIUTCS B METOIMYECKUX YKa3zaHHUIX K J1abo-
patopubM paboram (1. 3 ®OC). ConepkaHue oTYeTa U KPUTEPUU OIEHKH oT4eTa (Tabj.) TOBOASTCS J0
CBelleHUs 00yJaroUIMXCcsl B HaYase 3aHsITHH.

Ne OneHoYHbBIE CpeICTBA Kon n naumenoBanue
Bormpocs k tabopatopHoii pabote MH/INKAaTOpa KOMIIC-
TEHIIMU
1. 1. Uto Ha3bIBaeTCS KOMILJIEKCOM? N-lonk1 Hcnomns-
2. ChopmynupyiTe MOHATHE OKUCITUTEIS. 3Y€T OCHOBHBIC 3aKO-

Hbl E€CTECTBEHHOHA-
VYHBIX  JTACHUIUIAH
JUISL pELIeHUs] CTaH-
JTApTHBIX 3a/1a4 B 00-
5. Yo Takoe J'II/Il"aHI[? JJACTH arpoOHOMHHU C

3. ChopmynupyiiTe MOHATHE BOCCTAHOBHUTEIIS.

4. IlpuBenuTe NpUMEpbl MEXMOJIEKYJISAPHBIX U BHYTPUMOJIEKYJISIPHBIX
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.




6. UTo Ha3bIBAIOT KOHCTAHTOW HECTOMKOCTU KOMILIEKca? HpUMCHCHHEM  HH-
OpMaIMOHHO-

7. UTo Takoe MeTO/ JIEKTPOHHOTO Oaytanca? bopman

8 T -0 KOMMYHHUKAIIUOHHBIX
. TUIBI XUMHUYECKUX CBSI3EH TexHONOrEE ¢ IpH-

9. ®aKTOPHI BIUAIONIME HA CMEILEHUE XMMUYECKOTO PABHOBECHS? MeHeHneM HH(OpMa-

10. IIpuHIMI TUTPUMETPUYECKOTO aHATU3A. LIMOHHO-

11. TIpuHIMIT TPaBUMETPHIECKOTO ONPEIEITICHHUS. KOMMYyHHUKALHOHHBIX

TEXHOJIOTUI

OTt4er OLIEHMBAETCS MO YCMOTPEHUIO IPENOAABATENS OLEHKON «OTIMYHO», «XOPOILIO», «yIOBIIE-
TBOPUTEIBHO», «HEYJIOBIETBOPUTEIBHO» UM OLIEHKOW «3a4TEHO», «HE 3a4TeHO». OLEHKa «3a4TE€HO» CTa-
BUTCS 0Oydaronumcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHUSM, YCTAHOBICHHBIM JUIS MOJIOKH-
TEJIBHBIX OLICHOK («OTIMYHO», «XOPOIIO», «yAOBIETBOPUTEIBbHO»). OlieHKa 00BABISAETCA 00ydaroUeMycs
HEIOCPEACTBEHHO I10CJIE CIaYu OTYETA.

IlIkana Kpurtepuu onennBanus

- - U3JI0’)KEHUE MaTepuaa JOTMYHO, TPAMOTHO;

- cBOOO/IHOE BJaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTb U 0OOCHOBAaTh CBOU CYXKIECHHS IPH OTBETE HAa 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 OTMPE/ICTICHUN MMOHIATHH U OMMCAaHUA XUMUYECKHX 3a-
KOHOB, SIBJICHUI U MPOIECCOB, UCKAXKEH UX CMBICI, HE PEIIECHbl PpPaCUYETHBIC
3a7a4u;

- HEe3HaHWE OCHOBHOTO MaTepuaja y4eOHOW MpOrpamMMbl, JOMYCKAIOTCS TPy-
ObIe OMMOKHU B M3JI0KCHUH, B HATMCAHWW YPABHEHUH PEaKInii.

O1LeHKa «HE 3aU4TECHO»

4.1.2. KonrponbHas pabora

KontponbsHast pabora MCHONB3yeTCsl Ui CaMOCTOSITEIBHOTO OCBOCHHUsSI oOydarommuxcs oOpa3oBa-
TEIBHOU MporpaMmsbl 1o TemMam aucuuriuHbl (Heopranuueckas xumusa. Metonudyeckue ykazaHus JUIsl Bbl-
MIOJTHEHUSI KOHTPOJIbHOM paboTHI Ui CTYIEHTOB arpOHOMHYECKOro ¢akynpTera (3aouHas ¢opma oOyue-
Hus)/coct. T.A. I1anosa, E.C. IlectpukoBa. Yensounck: UI'AA, MAD, 2015. 32 c. u MeToauueckue yka-
3aHUS K BBIMOJTHEHUIO KOHTPOJILHOM pa0OThI MO XUMHH aHATTUTUIECKON [DNeKTpOHHBIN pecypc] : st 00y-
YaIONIUXCsl arpoHoOMuYeckoro dakynbTeTa [mo HampaiaeHusM: 35.03.07 "TexHoyiorusi MpoW3BOACTBA U
nepepaboTku cenbcKoxo3sicTBeHHOM npoaykiuu”,35.03.04 "Arponomus", 35.03.05 "CamoBoacTBo" 3a-
ouHoit ¢opmbel 00yuenus] / coct. A. H. Ilokarunona ; IOxuo-Ypansckuit 'AY, UHCTUTYT arpo3Konoruu
.— Mmuacckoe: FOxno-Ypansckuit 'AY, 2017 .— 12 c. : Tabn. — bubauorp.: c. 5-6 (8 HasB.) . Hoctyn u3
nokansHOM cetH: http://192.168.2.40/Books/ppm058.pdf).

KonTposibHas paboTa OLleHUBaeTCsl OTMETKOM «3aUTEHO» WIIM «HE 3aU4TEHO».

OO01as oLeHKa KOHTPOJIbHON pabOThl CKIIAABIBAETCS M3 OLIEHOK MO OTACNIbHBIM 3a/IaHUsIM C YYETOM
KauecTBa BBITIONHEHUSI 1 oopmiieHus paboThl. OTMETKA BBICTABISIETCS HA TUTYJIBLHOM JIHCTE PabOTHI U
3aBepsieTCsl MOJIMUCHIO NpenoaaBaress. YPOBeHb KauecTBa MUCbMEHHON KOHTPOJIbHON paboThl 00ydaro-
LIUXCS ONPEAEIISETCS C UCIIOJIb30BAHUEM CIIENYIOLIEN CHCTEMBI OLIEHOK.

IlIkana Kputepuu onennBanus

- - U3JI0)KEHUE MaTepualia JIOTHYHO, IPaMOTHO;

- cBOOO/IHOE BJaJICHHE TEPMUHOJIOTHEH;

O1eHKa «3a4TeHO» - YMEHHE BBICKA3bIBaThb U 0OOCHOBAaTh CBOU CYKIEHHS IPH OTBETE HAa KOH-
TPOJIbHBIE BOIIPOCHI;

- YMEHHUE OIUCBIBATh XUMHUECKUE 3aKOHBI, SIBJICHUS U MPOLIECCHI;




- YMEHHE NIPOBOAUTH OIIBITHI U ITUCATh YPABHCHUS PEAKLIUAN.

- OTCYTCTBHE HEOOXOANMBIX TEOPETHYECKUX 3HAHHIA;

- JIONYIIECHbI OUIMOKU B OTIPE/IeNICHUU MOHATUI U ONMCAaHUM XWMHUYECKUX 3a-
KOHOB, SIBJICHUH ¥ TPOIECCOB, UCKAKEH MX CMBICH, HE PEIICHBI pPacueTHHIC
3aJa4u;

- HE3HAHHWE OCHOBHOT'O MaTepHaia ydyeOHOW MpPOrpaMMBbl, JOIYCKAIOTCS TPY-
Oble OIMOKYU B M3JI0’)KEHHUH, B HAMCAHUH YPaBHEHUN peakLuil.

O1LieHKa «HE 3a4TEHO»

KontponbHast paboTa, BbIIOIHEHHas! HEOPEKHO, HE TIO CBOEMY BapUaHTy, 0e3 COOII0ACHUS TpaBul,
HpeABSBIAEMBIX K ee o(opMIIeHHIO, BO3BpaIaeTcsi 0e3 MpOBEpKU C yKa3aHHEM MPUYHH, KOTOPHIE JJOBO-
ISTCA 10 00yJaromuxcs. B 3ToM citydae KOHTpOsIbHAsE paboTa BBIIOIHSIETCS TIOBTOPHO.

[Tpu BBISIBICHUH 3aJaHHiA, BHIOJHEHHBIX HECAMOCTOSTEIBHO, MPEMOAaBaTeNlb BIIpaBe MPOBECTH 3a-
MUTY 00yJarommMcsi cBoux padoT. [1o pesynpraram 3aIIUTHI MPEToAaBaTelb BEIHOCUT PEIIeHHE 00 O
3a4yeTe KOHTPOJIbHOU paboThl, OO 00 ee BO3BpaTe ¢ M3MEHEHHEM BapHaHTa. 3alliuTa KOHTPOJILHOW pabdo-
THI TIPEIIONAraeT CBOOOAHOE BiIaieHNE O0YJaIOMMUCS MaTepHalioM, N3JI0)KEHHBIM B paboTe u xopoiuee
3HaHUE y4eOHOH TUTepaTyphl, UCIIOIH30BAHHON NMPY HAMCAHHUH.

4.2. Tllpouenypsl U OLIEHOYHBbIE CPEACTBA IJIsl MPOBEAeHUs MTPOMEKYTOYHOM aTTecTallUN™
4.2.1. 3auer
3aueT He MPeayCMOTPEH YICOHBIM ILIAHOM.

4.2.2. Dx3aMeH

DK3aMeH sBiseTCsl (POPMOM OIEHKH KadeCcTBAa OCBOCHHS OOYYAIOIIMMCS OCHOBHOM MPOQeCcCHOHATb-
HOM 00pa3oBaTeIbHON MPOrPaMMEI TI0 pa3jesiaM TUCHHUILIMHEL [1o pe3ynbpTaraM sk3amMeHa o0yJaronemMycs
BBICTaBJISIETCS OLIEHKA «OTIMYHO», «XOPOIIO», «YJOBIECTBOPUTEIBHO» MU «HEYJOBICTBOPUTEIBHOY.

DK3aMeH 10 JUCIHILTNHE TPOBOIUTCS B COOTBETCTBUU C pACIIUCAaHUEM MMPOMEKYTOYHON aTTeCTallNH,
B KOTOPOM YKAa3bIBA€TCS BPEMs €ro MPOBEIEHUs, HOMEDP ayIUTOPHH, MECTO MPOBEACHUS KOHCYIbTAIUH.
YTBepKIEHHOE pacIUCcCaHue pa3MelaeTcss Ha MHPOPMAIIMOHHBIX CTEHAAX, a TAKKe Ha OPHUIIMATLHOM Caii-
Te YHUBEpPCHUTETA.

YpoBeHb TpeOOBaHMH JIsi MPOMEKYTOUHOW aTTeCTallud O0Yy4aloUIMXCcsl YCTaHABIUBAETCs paboueit
MPOrpaMMOi JUCIUIUIMHBI U IOBOJUTCA JIO CBEIEHUS 00yJaloUIXcs B HaYaie ceMecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MPaBwiio, iekropamu. C pa3pemieHus 3apeayromniero kadeapoi Ha K-
3aMEHEe MOXET MPUCYTCTBOBATh MpemnoaBaTeib Kadeaphl, MPUBICUSHHBIHN AJS TOMOIIYU B PUEME IK3aMe-
Ha. B cioyuyae oTCcyTCTBHS BeAyIIero mperoaaBarelis SK3aMeH MPUHUMAETCS MperojaBaTesieM, Ha3HaueH-
HBIM pacrlopsKeHHEM 3aBeyromiero kapeapoil.

[IpucyrcTBUE Ha 3K3aMeHe MpenoAaBareneil ¢ qpyrux kadenp 6e3 COOTBETCTBYIOIIETO paclopsKe-
HUS PEKTOpPa, MPOPEKTOpa Mo y4eOHOM paboTe Uiu AcKaHa (haKyabTeTa He JOIMyCKaeTCs.

OOyuaromiyecss Ipu sSBKE Ha 3K3aMEH 00s3aHBl UMETh MpH ceOe 3a4eTHYIO KHIKKY, KOTOPYIO OHHU
MPEIBABISAIOT SK3aMEHATOPY.

Jlist mpoBeAeHUsI 3K3aMeHa BEIYIIUK IMpEnojaBaTelib HaKaHYHE IMOJy4aeT B JCKaHATe 3a4eTHO-
HK3aMEHALIMOHHYIO BEJJOMOCTh, KOTOpasi BO3BpallaeTcs B JIEKaHAT MOCJIe OKOHYaHUSI MEPOIPUATHS B JIEHb
MIPOBE/ICHUS 3K3aMEHa WIIM YTPOM CJIEIYIOILETo JIHS.

DK3aMeHbl TPOBOJATCS MO OUsieTaM B YCTHOM WJIM MUCbMEHHOM BHJE, JIMOO B BUJE TECTUPOBAHUS.
DK3aMeHaAIMOHHBIE OMJIETHI COCTABIISIOTCS IO YCTAHOBJICHHON (hOpME B COOTBETCTBHUH C YTBEPIKICHHBIMU
kadeapoii SK3aMeHaIlMOHHBIMU BOIIPOCAMHU M YTBEP)KIAIOTCS 3aBeNyIomuM Kadenpoit exxeronno. B owre-
T€ CONEPKUTCH... (VKA3bIBAEMCS KOIUYECHBO 80NPOCOB: He boJlee mpex 60npocos, 2 meopemuyeckux 60-
npoca u 3a0aya u m.o.).

DK3aMeHaTOPy MPEIOCTABISIETCS MPaBO 33/1aBaTh BOIIPOCHI CBEPX OWMIIETa, a TAKIKE MOMUMO TEOPETH-
YeCKUX BOMPOCOB JaBaTh JJIsl PEIICHUS 3aJa4u U MPUMEPDI, HE BHIXOSIINE 32 PAMKHU MPOMIEHHOTO MaTe-
puaia mo u3y4aeMon AUCIUILTUHE.

3HaHMsI, YMEHHSI U HABBIKM OOYYaIOLIUXCSI OMPEIENSIIOTCS OLEHKAMU «OTIHYHO», «XOPOIIO», «YI0-
BIICTBOPUTEIIBHO», «HEYJAOBICTBOPUTEIILHO» M BBICTABIISIOTCS B 3a4€THO-IK3aMEHALIMOHHYIO BEOMOCTh U
B 3aUETHYIO KHIDKKY 00y4YaroIerocs B IeHb 9K3aMeHa.




[Ipu mpoBeneHNM YCTHOTO SK3aMeHa B ayAUTOPUH HE JOJKHO HaXOJIUThCS Ooliee (ykaswvieaemcs Ko-
JU4ecmeao 0byuarowuxcs) Ha OJHOTO IpenoiaBaTes.

[Ipu mpoBeneHNN YCTHOTO SK3aMeHa CTYJEHT BbIOUpAeT IK3aMEHALMOHHBINA OMJIET B CIy4ailHOM Mo-
psiaKe, 3aTeM Ha3bIBaeT (paMIIINIO, UMs, OTYECTBO M HOMEP 3K3aMEHAIMOHHOTO OueTa.

Bo Bpemst sk3ameHa o0ydaromuecs MOTYT IOJIb30BAaThCs C pa3pelIeHs] 3K3aMeHaTopa MporpaMMmon
JTUCIUIUIMHBI, CIIPABOYHOW M HOPMATHUBHOM JIUTEPATYpPOU, APYTHMMH MOCOOMSIMHU M TEXHUYECKUMHU CpE]l-
CTBaMH.

Bpemst moaroToBku oTBeTa MpU cAade dK3aMeHa B YCTHOW (opMe JOJDKHO COCTaBIsATh He MeHee 40
MUHYT (T10 KETaHUI0 00YyJaromerocss OTBET MOXKET ObITh JOCPOUYHBIM). Bpemsi oTBeTa — He Oosiee 15 mu-
HYT.

OOyuaromuiics, UCTIBITHIBAIOLIUI 3aTPYJHEHHS IPU MOATOTOBKE K OTBETY 10 BEIOpaHHOMY UM Omlie-
Ty, IMEET TIPAaBO Ha BHIOOP BTOPOro OMIIETa C COOTBETCTBYIOUIUM MPOJJICHUEM BPEMEHU Ha MOATOTOBKY.
[Ipu oxoHUaTENHHOM OLIEHUBAHUU OTBETa OIIEHKA CHUXKAaeTcs Ha oAuH Oayl. Beinaua Tperbero Ouiiera He
pasperaercsi.

Ecnu oOydaromuiicss SIBUJICS HA SK3aMEH, U, B3sSIB OWJIET, OTKAa3ajics OT MPOXOXKJIEHUS aTTeCTalluu B
CBSI3U C HEMOJATOTOBJIEHHOCTBIO, TO B BEJJOMOCTH €MY BBICTABIISIETCS] OLICHKA «HEYIOBJIECTBOPUTEIIBHOY.

Hapymenne nucuuminHbl, CUChIBaHUE, UCIIOJIB30BAHUE OOYYAIOIIMMUCS HEpa3pelleHHBIX Iedar-
HBIX U PYKOITMCHBIX MaTEPUAaIOB, MOOMIILHBIX TeIe(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX KOMIBIOTEPOB,
HOYTOYKOB U IPYIMX BHUJOB JINYHOW KOMMYHHKAIIMOHHONW M KOMIBIOTEPHON TEXHHUKH BO BpeMs aTTeCTa-
[IMOHHBIX HMCIBITAaHUH 3ampelieHo. B cnyyae HapylieHus 3TOro TpeOOBaHMsI MpernoaaBareilb 00s3aH yaa-
JUTH 00YyYaroIerocst U3 ayAUTOPHH U MPOCTABUTH EMY B BEJOMOCTH OLIEHKY «HEYIOBJIETBOPUTEIHHO.

BricTaBiieHue OLEHOK, MOJYYEHHBIX MPU MOABEACHUHU PE3yJbTaTOB MPOMEXYTOUHON aTTECTallUU, B
3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTh U 3aU€THYIO KHH)KKY MPOBOJUTCS B MPUCYTCTBHHM CaMoro odyda-
rouerocs. [IpenonaBareny HeCYyT NEPCOHATIBHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEHHOCTh U TOYHOCThH BHE-
CEHUs 3alMCEN O pe3ynbTaTax MPOMEKYTOUHON aTTECTAllMU B 3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTh U B
3a4€THbIC KHUKKH.

HesiBka Ha sK3aMeH OTMEYAeTCs B 3a4ETHO-9K3aMEHAIMOHHOW BEIOMOCTH CIIOBAMHU «HE SIBUJICS».

st oOydaromuxcsi, KOTOpbIe HE CMOTJIM CAAaTh DK3aMEH B YCTAaHOBIICHHBIC CPOKH, YHUBEPCHUTET
YCTaHABJIMBAET MEPUOJ JUKBUAALMHU 330JDKEHHOCTH. B 3TOT nmepuo npenojgaBareny, NpUHUMaBIINE K-
3aMeH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JHEW, Koraa OHH OyayT MPUHUMATh 3a70hKeHHOCTH. UH)op-
Manys O JMKBUIALMH 33J0JKEHHOCTH OTMEUYAETCS B 9K3aMEHALIMOHHOM JIMCTE.

OOy4arommmcst, TOKa3aBIINM OTIUYHBIC U XOPOIINE 3HAHUS B TEUCHHUE CEMECTpa B XOJ1€ TOCTOSH-
HOTO TEKYILEr0 KOHTPOJISl YCIIEBAEMOCTH, MOKET OBITh MPOCTABIIEHA SK3aMEHAIIMOHHAS OIIEHKa JOCPOYHO,
T.e. 0e3 cmaum »HKk3ameHa. OIIGHKA BBICTABISIETCS B OSK3aMEHAI[MOHHBIM JHCT WIM B 3a4€THO-
9K3aMEHAlMOHHYIO BEIOMOCTb.

WNHBanuapl 1 1iia ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSl MOTYT C/IaBaTh 3K3aMEHBI B MEX-
CECCHOHHBIN NEpUOJ B CPOKH, YCTAHOBJICHHBIC MH/IMBUIyaJIbHBIM y4eOHBIM IJIaHOM. MHBanuael u nuna c
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBbsl, UMEIOIIUE HaApYLIEHUs OMOPHO-ABUTATENILHOIO alllapara,
JOMYCKAOTCSA HAa aTTECTAllMOHHBIE UCIIBITAHUS B CONTPOBOXKIEHUH ACCUCTEHTOB-COMIPOBOXKAAIOIINX.

[Ipouenypa npoBeaeHHS TPOMEKYTOUHOM aTTECTAIIUH AJIs OCOOBIX CiTy4aeB u3ioxeHa B «[lomoxe-
HUM O TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUHOM arrectannu odydaromuxcs mo OITOIT 6aka-
naBpuara, crneuuanurera u Mmarucrparypsl» OPI'BOY BO IOxno-VYpansckuit 'AY (FOYpI'AVY-I1-02-
66/02-16 ot 26.10.2016 1.).

Ne Kona u HaumeHoOBaHuE
OrneHOYHBIE Cpe/ICTBa WHIUKATOpa KOMIIe-
TCHIINU
Bonpock! k 3x3ameny
1. [Tepunonnueckwuii 3akon [[.1. MenneneeBa. CoBpemennas hopmynupoBka | MJI-1onk.1 Mcnonb3y-
3aKOHA. 3HAYEHUE TEePUOAMYECKOr0 3aKOHA JIJIsl XUMHH. €T OCHOBHBIC 3aKOHBI
2. [ToHsiTHE XMMHUYECKON TEPMOAMHAMUKH. TepMOIMHAMUYECKUE CUCTEMBI. | €CTECTBEHHOHAYYHBIX

3 TenoBble 3¢ dexThl peakuuil. DHTaNbNUs cucTeMbl. 3akoH ['ecca AUCIMIUIMH Ui pe-




DHTPONUS CUCTEMBI.

5 CBoOopanas aHeprus ['m60ca kak GyHKIuSA cocTossHUs BemecTBa. AG, Kak
MPUYMHA MPOTEKAHKS CAMOIIPOU3BOJILHON PeaKlnid.

6 CoBpeMeHHast MOJieNb COCTOSIHUS 3JIEKTpoHa B aToMe. KBaHTOBBIE uncia.

7 [TpuHIUTIBI 3aTI0JHEHUS SJEKTPOHHBIXOpOUTAIEH aTOMa B OCHOBHOM CO-
crosiuuu: npuHuun Ilaynu, npasuno XyHaa, npaBuiio KiieukoBckoro.
DJEeKTPOHHBIE EMKOCTH OpOuTaseil, ypoBHEH U MOTYPOBHEH.

8 THpl XUMUYECKUX CBSI3€H: KOBAJICHTHASA, MOHHAS, METAJNIMUECKAs], BOJIO-
pojHasl.

9 XapaKkTepucTUKa CBA3CH: 3JEKTPUUECKUE JUMOIbHbBIE MOMEHTHI, A dek-
THUBHBIE 3apsi/ibl aTOMOB, HAMIPABJIEHHOCTh U HACBIILIEHHOCTh, YHEPTUS U
JUIMHA CBSI3H.

10 10. OnpeneneHne NOHATHS «KOMILJIEKCHBIE COeAUHEHUS». OCHOBHBIE 10-
HATHS KOOPAMHAIIMOHHOW TEOPHH.

11 Baxuelinime TUIILEI KOMIUIEKCHBIX COSTUHEHUHN.

12 | IIpuunHbl 06pa30BaHuUs BOJHBIX PACTBOPOB. [ OMOTE€HHBIEC U T€TEPOTeH-
HBIE paCTBOPBI.

13 | CnocoObl BeIpayKE€HHsI COCTaBa PACTBOPOB.

14 | Dnektponuthl. CBOKWCTBA PACTBOPOB AJIEKTPOIUTOB.

15 I'mpposns coseit. Tunel ruponusa.

16 | Ilonarue o ckopocTH XUMUYECKOH peakiiuu. OCHOBHBIE (DaKTOPBI, BIIUS-
IOIIIME HAa CKOPOCTh peakiuu. OCHOBHOM 3aKOH KUHETHKH.

17 | 3aBUCHUMOCTb CKOPOCTH XMMHYECKOUN peakiuu oT TemriepaTypsl. [pen-
CTaBJIeHHE 00 YHEPTUH aKTUBAIMH, SHEPIreTHUECKOM Oapbhepe U Mepexo/I-
HOM HHEPreTUYECKOM KOMILIIEKCE.

18 Kunernueckas konuenmust paBHoBecus. Koncranra paBHoBecus. CMmeliie-
HUE€ paBHOBECHUS MPU U3MEHEHUHU KOHIEHTpAIUHU, TEMIIEPATYpPhbI U JaBJie-
Hus. [Tpunnun Jle-Illatense.

19 | O6mas xapakTepucTuKa 3J1eMeHToB rpynmnsl IA. Bogopos (n30Tomsl, mo-
nydeHue, Gu3ndecKue U XUMHUIECKHUE CBOMCTBA).

20 Bopna, reomerpus u cBOMCTBa €€ MOJIEKYJIbl. XUMHUUYECKHUE CBOMCTBA BOJIBI.
Bona xak pactBoputens. Bosa B cenbCKOM X03511CTBE

21 | Ilepokcup Bogoposa.

22 XHUMHUYECKHE CBOMCTBA MIEJIOYHEIX MeTaiu10B. Kamnii kak 3j1eMeHT muTa-
Hus pacrenuil. Kanmiinele ynoOpeHus.

23 dusnyeckie 1 XUMHUUYECKHE CBOMCTBA KAJILIMS U Marausa. MIx Ouosnornye-
CKO€ 3HAUCHUE

24 | ®usnveckne U XMMHYECKHE CBOICTBA dJIEMEHTapHOTro Oopa.

25 Kucnoponnsie coennaennst 6opa: okCua, OOpHast KUCI0Ta, MTOJTMKHUCIOTHI
Oopa, ux conu

26 | ®usnyeckue U XMMHUYECKHE CBOMCTBA METAJUIMYECKOTO AIFOMHHHSIL.

27 | Okcuapl ¥ THAPOKCUIBI AIFOMUHHES, Pa3HOOOpa3ue UX CTpoeHus, aMmpo-
TEPHOCTh ITHX COCAMHEHUH, pEaKIIMU UX B3aUMHOI0 NIPEBPALICHUSI.

28 | XuMus HEOPraHUYECKUX COEITMHEHUH YIiIepoJa: YIJIEKUCIIOT0 ra3a u ero
MIPOU3BOIHBIX.

29 | 3HayeHHE COEIMHEHUH yTIiiepoia B CEIbCKOM Xo3siiicTBe. KpyroBopot yr-
nepoja B mpupoje. TornnuBHas S3HEPreTHKA, MOJIUMEPbl. DKOJIOTHYECKHE
aCIEeKThl XMMUU yTriepoja.

30 | Xumus coenMHeHUH KpeMHUs. KpeMHe3eM, CHIIMKaThl U allFOMOCHIIMKATBI
KaK MOYBO0OPA3YIOIINE MUHEPAIIHI.

31 | OcobeHHOCTH XMMUH IepMaHusl, 0JI0Ba U CBHHIA. [IpuMeHeHune 3Tux

IICHHs] CTaHAAPTHBIX
3agad B oOylacTh ar-
POHOMUU C TPHUMEHE-
HUEeM WH(OpMaIMOH-
HO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH




JJIEMEHTOB U UX COSTUHEHUN. DKOJOTHUYecKas OIMaCHOCThL CO€IUHEHUN
CBUHIIA

32 | Xumusi MOJIEKYJISIPHOTO a30Ta.

33 XHWMUS AMMHUAKa U €ro MPOU3BOJIHbIX.

34 | XuMHs OKCHUIIOB a30Ta, a30THOM KUCJIOTHI U €€ COJICH.

35 | ®ocdop, atoTponHbe MOAU(PUKAINH, PU3NUECKHE U XUMUYECKUE CBOM-
CTBa MOJICKYJISIpHOTO (pocdopa.

36 | OprodocdopHas kucnora u ee coiu. 3HadeHue Gocdopa kKak s3eMeHTa
nutanus. ocdopueie ynoOpeHus.

37 | ®dusnueckre 1 XMMUUYECKNE CBOMCTBA KMCIOPOAA. DKOJIOTHYECKas poJib
KHCIIOpOJ1a U 030HA aTMOC(hEpBHI.

38 | CoenuHeHus cepsl ¢ BOAOPOJAOM U KHciaopoaoM. CepHasi KUCII0Ta, CYilb-
(dartsbl.

39 | CepHuUCTBIH Ta3, CEpHUCTAsI KUCIOTA, CYIbPUTh. CepoBOIOPO U MOJIHU-
cynb(aHbl.

40 | DHIEKTpOHHOE CTPOCHHE ATOMOB T'aJIOTE€HOB U 3aKOHOMEPHOCTH U3MEHE-
HUSI CBOMCTB rajoreHoB B noArpynmne. CoenuaeHus Gropa.

41 | XnopoBoaopon, consiHast kucioTta. CoeJMHEHMSI XJI0pa ¢ KUCIOPOJIOM U
UX CBOMCTBA.

42 | Xumus 6J1aropoJHBIX Ta30B (CTPOCHHE aTOMOB, OCOOCHHOCTH XUMUYE-
CKHMX U (DU3UYECKUX CBOICTB).

43 | CeMelicTBO Xenesa.

44 | Xumus maprasuna (OKCHJIbI, TUIPOKCUIbI, KUCIOTHI, COJIN).

45 Oco0EHHOCTH XUMHUHU XPOMa; €ro BaKHEHUIIINE COeAMHEHUS (OKCUIBI, TH/I-
POKCHU/IbI, KUCIIOTHI, COJIN).

46 XHUMUA MEAH U €€ COeAMHEHMI (OKCUIbI, THAPOKCHUIBI, COJIN).

47 [Ipenmer, 3a1a4n 1 3HAYEHNE AHAUTUTUYECKON XUMUHU.

48 | Uctopus pa3BUTHSI aHAUTUTHYECKON XUMHUH.

49 | Knaccuduxanus METOZ0B aHAJIH3a.

50 TOYHOCTH aHATTUTUUYECKUX ONPEACIICHUI

51 TeopeTnueckue OCHOBBI aHATUTHYECKON XUMHUHM: 3aKOH JEHCTBYIOIUX
MacC.TeOpHUsl NEKTPOITUTHUECKON TUCCOIMALU, TPOTOIUTHIECKAs TEO-
pusl.

52 | Beruucnenue pH pacTBOpPOB CHIIBHBIX U CIIA0BIX KUCIOT U OCHOBaHHH.
BriBog dhopmyi.

53 | Bydepusbie pacTBOpHl, MX IpUMEHEeHHE U pacueT pH.

54 | XuMHU4eCcKoe paBHOBECHUE B T€TEPOreHHbIX cuctemax. [1P, ero mpumene-
HUE.

55 | CriocoObI BeIpaXeHUsI KOHIICHTPAIUHA PACTBOPOB: MPOIICHTHAS, MOJIIpHAs,
HOpMaJIbHasl, TUTP, MOJISUTbHASI KOHIICHTPALIMH.

56 | OcHOBBI TpaBUMETpHUECKOTO aHanu3a. CyTh METO/1a, MPUMEHEHHE, YCIIO-
Bus npoBeneHus. Ocaxxaaemast ¥ TpaBUMeTprdeckast opmal.

57 | lloaroroBka BemiecTBa K rpaBuMeTpuueckoMy ananuzy. Hasecka. [lepe-
KpUCTAJLITU3AIUS.

58 | PacTBopeHuE U OCaKIEHUE B TPaBUMETPUHU.

59 | ®unpTpoBaHuE, BEICYIIMBAHKUE U IPOKAJTUBAHNUE, BBIYMCIICHHS B TPABH-
METpUHU.

60 | OcHOBBI TUTpUMETpHUECKOTO aHaH3a. CyTh, MPUMEHEHHUE, YCIOBHS TIPO-
BEJICHUS.

61 | PacTBOpBI B TUTPUMETPHUH.

62 | Knaccudukanus meronoB tutpumerpun. CyTh KaKJON TPYNIIBI METOIOB.




63

OOu1re npueMbl TATPOBAHUSI.

64

XapakTepucTUKa METOJIOB HelTpanu3anuu. [IpoBenenue, npumMeHeHne u
3HaYCHHE.

65

KpuBble TUTpOBaHMSI, UX TOCTPOCHHE U TPUMEHEHNE B aHAJIUTUKE.

66

WMHukaTophl, UX IPUMEHEHUE U CBOMCTBA. Teopuu MHIUMKATOPOB.

67

XapaKkTepucTuKa METOI0B KOMINIEKCOHOMETPHH.

68

OCHOBBI OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX MECTOJOB aHAJIN3a. Knaccn—
(buKaIms YTUX METOJIOB.

69

XapaKkTeprucTUKa MepMaHraHATOMETPHUH, HOTOMETPUU U XPOMAaTOMETPHUH.

70

XapaKTepI/ICTI/IKa MCTOA0B OCaAXICHUA.

3aJa4uM K dK3aMEHY

B xakom 00beMe BOJTHOTO pacTBOpa XJIOpHIA KaIHs ¢ MACCOBOU JOMEH
10% conepxkurcs 2,5 r KC1? ITnotnocTs pactBopa 1,063 r/cm3.

Omnpenenute MOJSPHYIO KOHIEHTPALMIO PACTBOPA, MOJIYYEHHOTO TIPU
pacTBopeHHH cyib(dara Hatpus maccoi 42,6 T B Boge maccoit 300 r, ecu
IJIOTHOCTH MTOJIYYEHHOr'0 pacTBopa pasHa 1,12 r/mi.

KaK TIOBJIUACT YMCHBH_ICHI/IC JAaBJICHUA HaA paBHOBeCI/Ie B peaKHI/IHX:
a) N204 — 2NO2 6) 2NO + 02 — 2NO2 B) 3Fe203(x) + CO(r) —
2Fe304(x) + CO2(r)?

K pactBopy Maccoii 250r, MaccoBast 10Ji COJIM B KOTOPOM COCTABJISIET
10%, npununu Boxy 00bEMoM 150mut. [IpuHSB MIIOTHOCTH BOBI PAaBHOM
1r/m11, onpesieTnTe MacCCOBYIO I0JI0 COJIM B MOJYYEHHOM PacTBOPE.

IIpu onpenenéHHbIX yCIOBUAX PEAKLUs XJIOPOBOAOPOIA C KUCIOPOAOM
sBisieTcst oopatumoit: 4HCI(T) + O2(1) — 2CI2(r) + 2H20(1), AHO= -
116,4x/I>x Kakoe BnusiHue Ha paBHOBECHOE COCTOSIHUE CUCTEMbI OKAXKYT:
a) yBeJIMUCHUE JaBJICHUS; 0) MOBBIIIICHUE TEMIIEPATYPhI; B) BBEJCHUE Ka-
Tanu3aropa.

MetoaoMm 3eKTpoHHOTO OanaHca moaoepuTe KodhGUIIMEHTHI B CXeMe
OKHUCJINTEIbHOBOCCTaHOBUTENbHOM peakiuu: Nal + NalO3 + H2S0O4
—I12 + Na2S0O4 + H20

[TonydyeHHOE ypaBHEHHE NEPENUIINTE B MIOHHON U COKPAIIEHHOW HOHHOU
dbopmax. Hazoute xommiekcHbie coequuenus: a) [CrPO4(NH3)3]; 0)
[Cu(SCN)2(NH3)2]; B) Ba[Cr(SCN)4(H20)2]; r) Fe4[Fe(CN)6]3; n)
[Pt(NH3)4](NO2)2. Onpenenure CTETICHN OKUCICHUS KOMITJIEKCO00pa3o-
BaTeNnel B COCQUHEHUSIX.

Haiitu MonsipHyto 1 HOpMalibHYIO KOHIIEHTpauto 10%-Horo pacTtBopa
HNO3 (motHocts pactBopa 1,05 r/mi).

CocTaBbTe HOHHBIE U MOJIEKYJIIPHbIE YPAaBHEHUS THIPOIN3a HUTpaATa
QIIOMUHHUS U alleTaTa HAaTPUs. Y KQKUTE PEaKLMIO CPEJIbl B paCTBOPE CO-
su. HanuimmTe BbIpaskeHus AJ11 KOHCTaHThI THAPOIN3a

10

KaKI/Ie nu3 HGpG‘-II/IC.HeHHBIX BCIICCTB U 3a C‘IéT KaKux 3JICMCHTOB HpOHB—
JISSIOT OOBIYHO OKHCIIMTEIbHBIE CBOMCTBA U KaKHE BOCCTAHOBUTENILHEIE?
VYkazarh Te U3 HUX, KOTOpbIe 001a/1al0T OKUCITUTEIHHO-
BOCCTaHOBUTEILHOU aBoMcTBeHHOCTRIO: NH3, H2SO4, MnO2, KMnO4,
HNO2, K2MnO4, HNO3, H2S, H2SO3.

11

Onpenenutb TEPMOIMHAMHYECKYIO BO3MOKHOCTD Pa3IOKEHUS ITPU KOM-
HaTHOM Temneparype cienytomux Bemiects: a) NH4NO3(T) = N20O(r) +
2H20(r) 6) (NH4)2CO3(t) = 2NH3(r) + CO2(r) + H20(r)

12

O6pa3er uzBecTHsika Macco 0,5 00paboTanu CONSTHON KHCIOTOM, MpH
3TOM BBLICTHIIOCH 75MIT YTIACKUCIIOro Ta3a. OnpeaenuTe MacCOBYIO JI0JTO
KapOOHaTa KaJbllis B TAHHOM 00pasIie M3BECTHSIKA.

U -1onk-1 Ucnonb3y-
€T OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCITUTIIIAH JJIS pe-
IICHUSI CTaHJAPTHBIX
3amay B 00JIacTH ar-
POHOMUU C PUMEHE-
HUEeM WH(OpMaIMOH-
HO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH




13

CocrtaBuTh 3J€KTPOHHBIC U rpaduyeckue popmyisl atoma Br u nona
Al3+.

14

Omnpenenute MOJSPHYIO KOHIEHTPALMIO PACTBOPA, MOJYYCHHOTO TIPH
pacTBOpeHHH cyiabdara HaTpus Maccol 42,6T B Bose maccoit 300r, eciu
IJIOTHOCTH MTOJIYYEHHOT'0 pacTBopa pasHa 1,12r/mir.

15

B Bone maccoii 400r pacTBOpmiIH cepoBoa0po1 00bEMOM 12mit (HOp-
MaJbHbIe ycioBust). OnpenenuTe MacCoBYIO JOJII0 CEPOBOAOPO/IA B pac-
TBODE.

16

CMech MEHBIX U MarHUEBBIX ONMUJIOK Maccoll 1,5T oO6pabotanu n30bITKOM
COJITHOM KHCIIOTHI. B pe3ymnpTare BbIACIUIICS BOAOPOA 00hEMOM S60MIT
(HopmasbHbIe yciioBusl). OnpenennTe MacCOBYIO JIOJIF0 MEJIU B CMECH.

17

3akoH4YMTE ypaBHEeHHUs peakiuii. PacctaBbre ko3 dunmentol. a) FeSO4 +
KMnO4 + H2SO4 —...... 6) Na2S + K2Cr207 + H2S04 —» S + ...

18

Haiitu MonsipHyto 1 HOpMalibHYIO KOHIIEHTpauto 10%-Horo pacTtBopa
HNO3 (nnotHocTs pactBopa 1,051/mi).

19

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS THIPOIN3a HUTpaTa
QIIOMMHMS U aleTaTa HaTpHsl. Y KAKUTE PEaKIHIO CPENBI B paCTBOPE CO-
au. Hanumure BoIpaykeHUs 1JI1 KOHCTAHTBI THAPOJIN3A.

20

[Tpu mostHOM cropaHuu dTHIICHA (C 00pa30BaHUEM >KHIKOM BOJIBI) BBIJIC-
munock 6226k /. HaliTu 00bEM BCTYMUBIIETO B PEAKIIHIO KUCIOPOAA
(ycJI0BHSI HOPMaJIbHBIE)

21

Cxopoctb xumudeckoit peakiuu 2NO(T) + O2(1) = 2NO2(r) npu KOHIIEH-
Tpauusx pearupyromux Beniects [NO]=0,3mons/n1 u [02] 0,15monb/1 co-
craBuia 1,2-10-3monb/n-cex. HaliTu 3HaueHre KOHCTAHTBI CKOPOCTH pe-
aKIIH.

22

ITpu cmemennu ra3oo0pa3HbIX BemecTB A U B mpoTekaer xumuieckas
peakuusi: 2A + B = 2C + /1. MI3BecTHO, 4TO Yepe3 HEKOTOPOE BPEMS MMOCIe
Hayayia peakiiuu KOHIEHTPAIMU BEIIeCTB cocTaBmin: [A] = 2Mouns/i; [B]
= Imounp/i; [C] =1,6 Mob/11. BEIYHCIUTh HCXOAHBIE KOHIICHTPAIIUU BE-
mectB A u B.

23

Haiitu nporieHTHYI0 1 MOJIsipHYIO KOHIleHTpauuu 0,31 pactBopa H3PO4
(motHOCTH pactBopa 1,01r/mi)

24

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPaBHEHUS THIPOJIN3a HUTpATa Me-
11 ¥ KapOoHaTa Kaius. YKaKUTE PeakIHio Cpebl B paCTBOPE COIIH.
Hanummre BbpaXkeHUs 17151 KOHCTAHTHI TUAPOJIN3A.

25

Paccunraiite 00beM pacTBOpa cepHOl KHCIOTHI (MaccoBas noyist H2S04
8%, mnotHocTh 1,05 r/Mi1), KOTOPBIN IOTPEOYETCs I PUTOTOBIICHHS
pacTBOpa ¢ MacCOBOM JI0JIel cepHOM KUCI0Thl 2% oobeMom 400 mut
(mnorHocTh 1,01 r/™mi).

26

B Boze maccoii 1000 r pacTBopuiu cyiabdar Kaiausi KOJTHIECTBOM BeIlle-
cTBa 2 MOJIb. BbIynciinTe MaccoBYIO JIOJIIO pACTBOPEHHOT'O BEILIECTBA.

27

K pactBopy cepHoit kucimotrsl o0obemoM 250 M (MaccoBast nonst H2S04
12%, nnotHocth 1,08 r/mun) npununu Boay maccoit 120 r. PaccuunTaiite
MacCOBYIO JIOJIK0 CEpHON KUCJIOTHI M3yYEHHOM pacTBOpe

28

PaccuuTaiiTe KoM4ecTBO BEIECTBA TUAPOKCUIA HATPHUSI, KOTOPBIN I10-
TpedyeTcs JyIsl IPUTOTOBJICHHS pacTBopa Maccoit 60 T ¢ MaccoBo# aomei
meaoud 15%.

29

K pactBopy comu maccoii 250 1 (MmaccoBast nonst 10%) npunwii Boy
oobemMoM 150 M1 (TIOTHOCTH 1 I/MIT), OIpeAETIUTE MacCOBYIO JIOJTIO COJIU
B [TOJIYYEHHOM pPacTBOpE.

30

Omnpexenute Maccy coJId M Maccy BOJIbI, KOTOPbIE MOTPEOYIOTCS st
MIPUTOTOBJIEHUS pacTBOpa 0obemoM 120 M (ruroTHOCTH 1,1 /MIT) € Mac-




coBoH nosier conu 15%.

31 Kaxkoit 06beM pacTBOpa ruapokcuaa kanus (maccoBast mosst KOH 12%,
wioTHOCTH 1,11 r/mi) Hago npuuTh K Boge Maccoit S00 1, 4ToObI momy-
YuTh pacTBOp ¢ MaccoBor noseit KOH 5%?

32 | XmopoBomopoa oobeMoM 5,6 1 pactBopmin B Boge maccoit 500 r. Bei-
yucaute MmaccoByto noito HC1 B momydeHHOM pacTBOpe

33 | K pactBopy conu maccoit 250 r (maccosast noist 10%) npununu Bogy
o6beMoM 150 mut (mmoTHOCTH 1 T/MIT), OTIpeeTuTe MacCOBYIO JIOJIO COJIHA
B [MOJIY4YEHHOM PacTBOpE.

34 | B Bome maccoit 400 r pacTBOpHIIA CEPOBOIOPO 00BeEMOM 12 mit (HOp-
MaJsibHbI€ yCI0BHs). OnpenenuTe MacCoBYIO JJOJIIO CEPOBOIOPOAA B MOITY-
YEeHHOM PAaCTBOPE.

35 | PaccuuTaiiTe Maccy BOJbl U pacTBOpa ¢ MaCCOBOM J0JIEH XJI0pHUIa MarHus
20%, xoTopbIe TOTPEOYIOTCS 711 MPUTOTOBJICHUS pacTBopa Maccoit 300 r

¢ maccoBoit toneit MgCl2 4%.

[Ikana u KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MIPEACTABICHBI B TAOJIHUIIE.

HIkana Kpurepun oneHuBaHusi
- 00y4aromuiicsl TOTHO YCBOMJ Y4eOHBIN MaTepuan;
- TIOKa3bIBA€T 3HAHME OCHOBHBIX MOHATUH JUCHMILIUHBI, TPAMOTHO IOJIb3Y-
€TCsl TEPMHUHOJIOTUEH;
- TIPOSBIIICT YMEHHE aHAIM3UPOBATh M 0000maTs WHPOpMAIUIO, HaBBIKU
CBSI3HOTO OINUCAHMS SIBJICHUI U MPOLECCOB;
Ouenka 5 - IEMOHCTPHUPYET YMEHUE H3JlaraTh MaTrepuai B ONpPEeIEHHON JOru4ecKkoi
IIOCJIEZI0BATENIbHOCTH;
(oTIHMYHO)
- TIOKa3bIBa€T YMEHHME WJUIIOCTPUPOBATH TEOPETUUYECKUE MOJOKEHHSI KOH-
KPETHBIMU TTPUMEPaMU;
- JIEMOHCTpHUpPYET C(HOPMUPOBAHHOCTh M YCTOMYMBOCTH 3HAHHWMA, YMEHUU W
HABBIKOB;
- MOTYT OBITh TOMYUICHBI OJHA—]BE HETOUYHOCTH MPHU OCBELICHUH BTOPOCTE-
MEHHBIX BOIIPOCOB.
- OTBET Y/AOBJETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OLEHKY «5», HO MpH
0 4 3TOM UMEET MECTO OJIMH U3 HEAOCTAaTKOB:
(x](l)i)lc{)ﬁo) - B YCBOGHHMH y4ueOHOTrO Marepuasa JOIMYyIIeHbI PoOebl, HEe NCKa3UBIIUE CO-
JIEp’KaHUE OTBETA;
- B M3JIO)KEHUU MarepHalia JoNyleHbl He3HAYUTEIbHbIE HETOYHOCTH.
- 3HaHHWE OCHOBHOT'O MPOTPAMMHOT0 MaTepuaja B MUHUMAILHOM 00BeMeE, TI0-
TPEUIHOCTH HEMPUHIUIHUAIBHOTO XapakTepa B OTBETE Ha SK3aMEHE: HEMOJHO
WM HEMOCJIEIOBAaTEIbHO PACKPHITO COJIEp)KaHUE MaTepuaia, HO IMOKa3aHO
Ouerka 3 o0111ee MOHUMAaHUE BOIIPOCOB;
- UMENHCh 3aTPYJHEHUS WU JOMYIICHBI OMIMOKH B OINpPENCICHUH MOHITHIA,
(YIIOBJIETBOPUTEIHHO) N
UCIOJIb30BAaHUU TEPMHHOJIOTHH, OMUCAHUM SIBJICHUI M MPOLECCOB, HCIPaB-
JICHHBIE MOCTIE HABOASIINX BOIIPOCOB;
- BBIIBJIEHA HEJOCTAaTOYHAs CPOPMHUPOBAHHOCTH 3HAHUM, YMEHHUI U HaBBIKOB,
00yYaromuicsl He MOXKET MPUMEHUTh TEOPHIO B HOBOW CHTYallHH.
- MpoOenbl B 3HAHUSX OCHOBHOI'O NMPOTPAMMHOI0 MaTepuaia, MpUHIUITHAIb-
HBIC OIUOKH TIPH OTBETE HA BOIPOCHI;
Ouetika 2 - 0OHapy)XeHO HE3HAHWE WJIM HETIOHUMAaHKE OOJbINCH WM HanboJiee BaXKHOU
4acTu yueOHOro MaTepuana;
(HEy10BJIETBOPUTEIILHO) .
- JIOTYIIEHBI OIIMOKN B ONPEAEICHUN MOHATUH, MPU UCIIONb30BAHUU TEPMU-
HOJIOTMH, B ONMCAHUU SIBJIEHUHN U MPOLECCOB, KOTOPHIE HE UCTIPABIICHBI M1OCIIE
HECKOJIbKUX HAaBOJSIIUX BOIPOCOB;




- HC C(bOpMI/IpOBaHBI KOMIICTCHIIMU, OTCYTCTBYIOT COOTBCTCTBYIOIINC 3HAHUA,
YMCHUS U HAaBBIKH.

4.2.3. KypcoBoii mpoekT/KypcoBasi paboTa
KypcoBoii mpoekt/KypcoBasi paboTa He PeyCMOTPEHBI YIEOHBIM IJIAHOM
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