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

1.1. Ileas u 3a7a9u AMCHUILINHBI

bakanaBp nmo HampasieHuto moarotoBku 35.03.04 ArpoHomust 10JDKEH OBITH MTOATOTOBJICH K pele-
HHIO 3a1a4 HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTU CJICAYIOIIUX THUIIOB: HpOI/I3BOI[CTB€HHO—TGXHO.HOI‘I/I‘-IGCKOﬁ n
OpraHU3aIOHHO-YIIPaBIEHYECKOM.

Heab qAUCHUMIUHBI — cHOPMHUPOBATH Y OOYUAIOIINXCS 3HAHUS, MPAKTUICCKUE YMEHUS U HABBIKH
10 XUMHUHU OOIIeH, HEOPraHUYECKOW M aHATUTUICCKOM, KOTOPBI HEOOXOIUMEI ISl YCBOSHUS MPOQUIHpPY-
HOIUX AUCIHUIIINH, O6GCH€‘II/IBa.HI/I IIOHUMAHHUEC U OCBOCHUEC MCTOAOB aHaJIM3a U 3aKJiaJdblBaJIn 63.31/IC JJIA
noceAyolei MpakTUYecKoil paboThl B COOTBETCTBUU C POPMUPYEMBIMU KOMIETEHIUSIMHU.

3agaum AMCHUILIHHDI:

— MOJYYUTh 3HAHUSA 10 TEOPETUYSCKUM OCHOBAM XMMHHU W CBOMCTBAM BXKHEWIINX OWOTCHHBIX U
TOKCHUYHBIX XUMHUUYCCKHUX 3JICMCHTOB U 06pa3yeMHx nMHn HpOCTBIX 1 CIIOXKHBIX HGOpFB.HH‘-I@CKI/IX BCIIICCTB,
Hay4HUTh IPEICKa3bIBaTh BO3MOXKHOCTh M HAIPABJICHUE MPOTEKAHMS XUMHUYECKUX PEAKINi, YCTAaHABINBATh
B3aMOCBSA3U MG)KI[y CTpOGHI/IeM BC€IIECCTBA U €TI0 XUMHUYCCKUMU CBOﬁCTBaMH, IIOJIB30BATHCA COBpeMeHHOﬁ
XUMUYECKON TEPMHHOJIOTUEH, BRIPA0OTATh YMEHUS TOJIb30BATHCS MPOCTEUIITNM J1ab0paTOPHBIM 000pYI0-
BaHUEM, XUMUYECKOH MOCYA0H M M3MEPUTENbHBIMU TPUOOpaMU, PUBUTH HABBIKM PACUETOB C UCIOJB30-
BAaHUEM OCHOBHBIX MOHSATUIA M 3aKOHOB CTEXMOMETPUH, 3aKOHA JEHCTBYIOIIMX MACC, MOHSATUIA BOJAOPOAHBII
nu FHI[pOKCHHBHBIﬁ IIOKA3aTCJIn U pacquOB, H€O6XO,Z[I/IMBIX JUIA HpI/II‘OTOBJIeHI/IH paCTBOpOB 3aaHHOI'0 CO-
CTaBa;

— MIO3HAKOMHTH C OCHOBaMH COBPEMEHHBIX METOI0B XMMHUECKOI0 aHalIN3a;
— IPUBUTH HABBIKM PACUETOB U MPUTOTOBJIICHUS PaCTBOPOB 33JaHHON KOHIICHTPAIUH;

— JUIs TIOJIy4€HHUS TOCTOBEPHBIX PE3yNbTaTOB aHAJIN3a, HAYYUTh CTAaTUCTUYECKOW 00paboTKe moiy-
YEHHBIX PE3YJIbTATOB.

1.2.

OIIK-1 Cnocoben permarh TUIOBBIE 3aa49K MPOGECCHOHATHHOM JeATEILHOCTH Ha OCHOBE 3HAHUN OCHOB-
HBIX 3dKOHOB MAaTCMAaTUUYCCKUX, CCTCCTBCHHOHAYUYHbBIX U O6Hl€HpO(b€CCI/IOHaHBHBIX AUCHUIUINH C IIPUMC-
HEHUEM MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

KoMmmnereHnum U MHAUKATOPBI UX TOCTHKEHUM

Kox 1 HamMeHoBaHUE Popmupyemeie 3YH
MHJIMKATOpa 10CTH-
’KCHM’ KOMITCTCHIIMH 3HAHUS yMEHHs HABBIKU
N/I-1omk-1 OO6yuarommiics  gomxeH | OOydaromumiicss  moipkeH | OOyJaronuiicss  TOJDKEH
Wcnonb3yer  ocHoB- | 3HATB:  CBA3b  MEXK[Y | YMETh: CAMOCTOATENBHO | BIAACTh  COBPEMECHHOM
HBIE 3aKOHBI  ecTe- | CTPOCHHEM BELIECTB U UX | pabOTaTh C y4yeOHOHW U | XMMUYECKOW TEPMHUHOIIO-
CTBEHHOHAYYHBIX XMMHYECKUMU CBOICTBa- | CIPAaBOYHOM  JMTepary- | rMeil B 00lacTd Heopra-
JWCLMIUIME Ui pe- | MH; OCHOBHBIC XHMHYE- | POM; HCIOIB30BAaTh CBOM- | HUYECKOH XHMHH, OC-
ICHWS CTAaHAapTHbIX | CKMC 3aKOHBI M IMOHATHS; | CTBA  XMMHMYCCKHX — Be- | HOBHBIMH HABBIKAMH 00-
33724 B COOTBeTCTBUHM | IPAKTHYECKOE MNPUMEHE- | IIECTB B JIAOOPATOPHOI U | palieHus ¢ saboparop-
C  HANpaBICHHOCTbIO | HAC HEKOTOPBIX HEOpra- | IPOM3BOJACTBCHHOMU HBIM 000pyJOBaHHEM U
po(heCCHOHAIBHO HUYECKUX  BEIIECTB B | IPAKTUKE C IPUMEHEHM- | IIOCYIOW; 3HAHWAMHU IIO
JESTENBHOCTH ¢ Tpu- | CEECKOXO3SMCTBEHHOM | eM UH(QOPMAIIMOHHO- | TEOPETUYECKUM OCHOBAM
MeHeHHeM HH(popMa- | TPOM3BO/ICTBE - (b1.0.36 | KOMMYHUKAIIMOHHBIX COBPEMEHHBIX ~ METOJIOB
LIHOHHO- -3.1) texHonorud -(b1.0.36 — | anamusa -(51.0.36 —H.1)
KOMMYHHUKAI[HOHHBIX y.1)
TEXHOJIOTUI




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

coB). Jucnuniauna uzydaercs B 1 cemectpe.

3.1. Pacnpenesienne od0bemMa TUCHUNJIMHBI 10 BUHIaM Y4eOHOMH padoThI

. KomuuectBo
Bun yaeOHo# paboThI qACOB
KontakTHasi pa6ora (Bcero) 80
B Tom umcne:
Jlexmuu (JI) 32
[Ipaktnueckue 3ansarus (113) -
Jlaboparopusie 3austus (JI3) 48
CamocrositesibHas padora odyyarwmuxcs (CP) 73
KonTtpoJas 27
Hroro 180
3.2. PacnpeaejieHue yueOHOro BpeMeHH IO pa3jejiaM U TeMaM
B TOM YHCIIC
KOHTaKTHas pabo- 8
Ne Bcero =
HaumenoBanwue pa3aennoB u TeM Ta 2
TEMBI 4acoB cpl &
J J3 | 113 S
1 2 3 4 5 6 7 8
Pazgen 1. O0mas xumus
1.1. | OcHOBHBIE MOHSTHS M 3aKOHBI CTEXHOMETPUU 12 2 4 - 6 X
1.2. | CKOpOCTb ¥ HEPreTUKAa XUMHUUECKHX PEAKIINM 14 2 4 - 6 X
1.3. | PacTtBOpHI 12 - 4 - 6 X
14. Crtpoenue atoma, nepuoandeckuit 3axon . 1. Men- 3 ’ i i 6 X
JieNieeBa U XUMUYECKas CBS3h
1.5. | OKuCANTENBHO-BOCCTAHOBUTEIBHBIC PEAKITUI 16 4 6 - 6 X
1.6. | KommiiekcHble coeuHeHus 16 4 6 - 6 X
Pa3nen 2. XuMHsA 3JIEMEHTOB
2.1. | XuMus S-3J1EMEHTOB 12 2 4 - 6 X
2.2. | XuMusl p-2JI€MEHTOB 16 6 4 - 6 X
2.3. | Xumust d-3€MEHTOB 12 2 4 - 6 X
Paznen 3. Xumus aHanuTuyeckas
Brenenue. Knaccudukaius MeTo10B aHaln3a v Tpe- X
3.1. | 60BaHU K HUM. MeTpoJIOTus ¥ CTaTHCTUYECKast 00- 8 2 - - 6
paboTKa pe3yabTaTOB aHAIM3a
3.2. | OCHOBHbI€ NNOHATUSI TATPUMETPUUYECKOTO AHATIN3A 17 4 6 - 7 X
3.3. | CymHOCTh TPaBUMETPUUYECKOTO aHATN3a 12 2 6 - 6 X
KoHnTpob 27 X X X x | 27
HToro 180 32 | 48 - 73 | 27




4. CTpykTypa M coep: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 MOCIIe0BATEILHOCTh dJIEMEHTap-
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 KpUTEpUN 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 CJAOBIA 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, OUOJIOTHH
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, moJypoBHEN 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 CBA3EH; 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 peaKHHﬁ; OKHCIHUTCIIbHO-BOCCTAHOBUTCIIbHBIC ITOTCHIHAJIBI; YPAaBHCHUC HepHCTa; omnpeac-
JICHUC HaAITPpaBJICHUA NPOTCKAHUA OKUCIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ C MOMOIIBIO OKHCIMUTCIIb-
HO-BOCCTAaHOBUTCIIBHBIX ITIOTCHIHUAJIOB, POJIb OKUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ B IIpHUpOAacC.



KoMniekcHbIe coeTMHEHN.

CrtpoeHre KOOpAUHAMOHHON c(epbl KOMIUIEKCHBIX COEMHEHUI: KOMIIJIEKCOOOpa30BaTellb, JIUTaH Ibl,
JIOHOPHBIE ATOMBI JINTAHJIOB, IEHTaTHOCTh, KOOPIAMHAIIMOHHOE YHCIIO0, TEOMETPHs KOOPIWHAIIMOHHOH ce-
pBl; BHEIIHEC(EpHbIE MOHBI; KOMILIEKCHI C XEIaToOOpa3yOIMMU M MaKpOLUMKIMYECKUMH JIMTaHJlaMH;
YCTOMYHMBOCTh KOMILJIEKCHBIX COCIMHEHUM B pacTBOpax, KOHCTAHTa YCTOMYUBOCTU U KOHCTaHTa HECTOMKO-
CTH; (DAKTOPBI, BIUSIOIIME HA YCTOMYMBOCTh KOMIUJIEKCHBIX COEIMHEHUN B pacTBOpax: TeMIeEpaTypa, Xe-
JATHBIA ¥ MaKpOLMKINYECKUH 3P PEKTHI, 3apsi/l LEHTPAIBHOTO HOHA-KOMIUIEKCOOOpa3oBaTessi, TeoOpus Ko-
OpAMHAIMOHHON XMUMUYECKOH CBSI3H, 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUH B OMOXUMUU KJIETKH; OMOHEOP-
raHU4eCKas XUMUs.

Pa3znea 2. Xumus 3J1eMeHTOB.
XHUMHA S-3JI€MEHTOB.

CBoeoOpa3ue CTpoeHUs: aToMa BOJOpO/a, (PU3HUECKUX U XMMHUYECKUX CBOMCTB 3TOTO AJIEMEHTa; OU-
HapHbIE COCIUHEHHS BOJOPOAA € IIEKTPOOTPULATEIBHBIMY 3JIEMEHTAMM, UX TIOBEICHUE B BOAHBIX PACTBO-
pax, ruapartanus IpoToHa; THIPHUIBI IEJIOYHBIX U IIEJIOYHO-3€MENIbHBIX METAJIOB, UX COJICO0Opa3HbIiA Xa-
pakTep, THAPUA-UOH KaK BOCCTAHOBUTENb W JIMT'AHJ; BOJOPOJHAs CB3b, €€ 3HAYCHHE B NPUPOJE; BOJA,
TE€OMETPHUs U CBOMCTBA €€ MOJIEKYJIbl, CTPYKTYpPA JIbAA U KUAKON BOABI, XUMUYECKHUE CBOMCTBA BOJIbI, BOAA
KaK pacTBOPMTENb M JIMTaHJ; 3HauY€HHE BOJOPOJA KaKk HauboJyiee pacIpOCTpaHEHHOro 3jaeMeHTa Bceenen-
HOM, BOJIa B CEIBCKOM XO3SHCTBE, HKOJOTHUECKUE ACTIEKTHI BOJIOMOIb30BaHUS; OOIIME CBOHCTBA AJIEMEH-
TOB [A-nOATrpyNIBL; MIETOYHBIE METAJUIBI KAaK BOCCTAHOBUTENH, 00pa3oBaHue OMHAPHBIX COCIMHEHUN U HX
CBOWCTBA, KATHOHBI IIEJIOYHBIX METAJUIOB KaK BaKHEWIIass XUMUYecKass opMa UX CyLIECTBOBAHHS B MPH-
poJe, CBOMCTBA ATHX KaTHOHOB, PEAKIIMM OMHAPHBIX COEJMHEHUH C BOJOM; TMAPAaTHUPOBAHHBIE KATHOHBI
LIEJIOYHBIX METAJJIOB, BBICOKAsl PACTBOPUMOCTD COJIEH IIEJIOYHBIX METAJIOB B BOJE, KPUCTAJUIOTUAPATHI;
KOMILIEKChl KATHOHOB HATpHs U Kajlusi ¢ OMOMOJIEKYJIaMH, KATHOHUTBI U HOHHBIM OOMEH HaTpHsl U Kalus U
JOPYTUX OJHO3apsIAHBIX MOHOB IIOUBEHHOT'O PACTBOPA; HATPUM U KM KaK KOMIIOHEHTHI IOYBBI U ITIOYBEH-
HBIX PacTBOPOB, KAJMIl KaK JIEMEHT NHUTaHMs PAacTeHUM, KaluiiHble yI10OpEeHUs, KPYrOBOPOTHI HATPHs U
KaJusl B pupoze; ooume coiicta IIA-nmoarpymnmer; aMmdoTepHOCTh O€pHILINS, €r0 OKCHIA U TUAPOKCHIA,
TOKCUYHOCTh OEpHJUINS M €r0 COeAMHEHUH; (pu3nueckue u XMMUYECKHE CBOMCTBA MarHus U KaJIbLUs, UX
BOCCTAHOBUTEIJIbHBIE CBOMCTBA, KATHOHBI MAarHUS M KAJIBLUS KaK BaKHEUIIHE (JOPMBI CYIIIECTBOBAHUS 3TUX
JJIEMEHTOB B IIPUPOJE, CBOMCTBA dTUX KATHOHOB; PA3JINYUE B PACTBOPUMOCTH COJIEH MATHUA U KaJbLUs U
coJIel HaTpUs M Kalus, KpUCTAUIOTHAPATHI; KOMIUIEKCHBIE COCTUHEHNS MarHUs M KalbliUs ¢ XenaTooOpa-
sytomumuiarangamu, Mg2+ u Ca2+ B )KUBOHU KJIETKE, poJib MarHus B xsuopodumie, Mg2+ u Ca2+ B dep-
MEHTATUBHBIX PEAKLUAX; MATHUHA M KAJIBIUI KaK MUTATEIbHBIC KOMIIOHEHTHI TI0YB, UX HOHOOOMEHHOE I10-
BEJICHUE B I10YBAX, )KECTKOCTb BOJBI, H3BECTKOBAHUE U U3BECTKOBAHME ITOYB.

XuMHUs pP-3JIEMEHTOB.

O6mme coiicTBa eMeHTOB IIIA-TmoArpyIIIEl; OTIHMYKME CTPOCHHUST aTOMOB O0pa M AJIFOMUHUS OT CTPO-
SHHS IPYTHX AJIEMEHTOB MOATPYIIIbI, MPeodiaanne KOBAJIEHTHOIO XapaKTepa CBA3eH B COCAMHEHUSX 00-
pa ¥ JIBOMCTBEHHBIN XapaKTep CBA3CH aTtOMHHUS, (PU3NYECKHE U XUMHYECKUE CBOMCTBA JIEMEHTHOTO 00-
pa, KHCIOPOACOAEPIKaIINe COSTMHEHUS O0pa: OKCHI, OOPHBIE KMCIOTHI U UX COJIH; (PU3UUECKUE U XUMHUE-
CKHE CBONCTBAa METAJUIMYECKOTO ATFOMUHMUS, BOKHEUITNE XUMHUYECKHE CBOMCTBA OMHAPHBIX COCAUHEHUN
ATIOMUHUA;0KCHUBI U THAPOKCUIABI aJIOMUHUS, pa3H006pa3He HX CTPOCHUA, aM(bOTepHOCTB 9TUX COCIUHC-
HUH, peaKkIMK1 UX B3aUMHOT'O MPeBpaleHHs; akBakaTHOH Al3+, 0cOOEHHOCTH €ro CTpOeHHs 1 TIOBE/ICHUS B
pacTBOpax; COJIM aJlIOMHUHUA, UX KPUCTAJLJIOTUAPATHI, paCTBOPUMOCTL B BOJAC U T'MAPOJIN3; KOMIUJICKCHBIC
COCIMHECHUS aTIOMUHHMS; O0p U AIFOMUHUN B OMOCHCTeMax; o0Iue CBOKMCTBA 3JIeMEeHTOB IV A-moarpynisr;
XUMHSI HEOPTaHUYECKUX COCTUHEHUH yrieposa: aJuIoTPOIHbIE MOAU(DHUKAIINN YTIepoa, OKCHUIbI YyIIepo-
7la, YroJibHas KHCIIOTAa U €€ COJIM; 3HaYeHHUE YIiepoJa B CEIbCKOM XO034HCTBE; KPYroBOPOT yIiiepojaa B
MIPHUPOJIC; IKOJIOTUIECKUE aCTIEKThI XUMUHU YTIEPOIa; OCOOCHHOCTH XUMHUYECKUX CBOWCTB KPEMHUST; OKCH/I
KpEeMHUS, KpEMHHUEBBIE KUCIOTHI U UX COJIH; KPEMHE3€eM, CHIIMKAThl, aIFOMOCHIIMKATBHI KaK MOYBOOOpas3y-
OIMC MaTCpraibl, UX 3HAYCHUC IJIA TINIOAOPOAHA IMOYB; MPUMCHCHUC CUJIMKATOB U APYTIUX COG,Z[I/IHGHI/Iﬁ
KpEeMHUS; OCOOCHHOCTH XHMMHUU T€pMaHHs, 0JI0Ba U CBHUHIIA, SKOJOTMYECKas OMacHOCTh CBUHIIA; OO0IHe
CBOMCTBA AJIEMEHTOB V A-NIOATPYIIIBI; 0COOEHHOCTH XUMHUYECKUX CBSI3€H a30Ta C BOJOPOJIOM, YIIEPOIOM
U KHCIIOPOJIOM; TEPMOAMHAMUYECKAs HEYCTOMYMBOCTh OOJBIIMHCTBA XUMUYECKUX COCAMHEHUHN a30Ta, e



IIPUYMHBI U IPOSBICHUS B XMMHUHU U IIPUPOJIE; XMMUYECKHE CBOMCTBA MOJIEKYJISIPHOTO a30Ta; aMMHUAK U €ro
MPOU3BOJIHBIC; OKCUABI a30Ta, a30THAsA, a30THCTasi U a30THOBATHCTAasl KUCIOTHl U MX COJIHM; OCOOCHHOCTH
a30Ta Kak OMOTe€HHOIo 3JEMEHTa, a30TcojeprKamue OMOMOJIEKY/Ibl, UX 3HAUCHHE B JKU3HEAEATEIbHOCTH
PaACTUTENBHBIX U KUBOTHBIX KJIETOK; 3HAUEHHE a30Ta KaK 3JIeMEHTa MUTaHUs, KPYroBOPOT a30Ta B IPUPO-
7€, a30THbIE YAOOpPEHMsI, FKOJOTUYECKUE ACIEKThl MX IPUMEHEHHUs, 0COOEHHOCTH TEPMOAMHAMHUYECKOU
YCTOMUMBOCTHU PA3IUYHBIX COSMHEHUH (ochopa B 3eMHBIX YCIOBUX, OKCHIIBI (pocdopa; opTodochopHas
KHCJIOTa U €€ COJIU, KOHJIEHCUpOBaHHBIE (hOChHOPHBIC KUCIOTHI U UX COJIH;0c00eHHOCTH (hochopa Kak Omo-
TEHHOT'0 3JIEMEHTa, crenn(uKa moBeIeHs] U 3HaYeHUe coeAMHEeHui Gocdopa B OmocucTemMax; 3HauCHUE
dbocdopa Kak rmeMeHTa MUTaHus, KpyroopoT dhochopa B mpupoae, pochopHbie yIOOpPEHUS U IKOJIOTHYC-
CKHE aCHEeKThl UX MCIOJIb30BaHUs; 00IIME CBOMCTBA 3yIeMeHTOB VIA-OATrpyNIbl; MOJEKYIISIPHBIA KUCIIO-
PO/ KaK OKHUCIIMTENb; 030H; TEPMOJUHAMUYECKAs YCTOHUYNBOCTh U PAaCpPOCTPAHEHHOCTh COEMHEHUN KuC-
JI0pOJia; OKCHUJBI, KHCIOPOACOAEPIKAIINE KUCIOThI, OCHOBAHHS, COJIM KHCIOPOJCOACPIKALINX KHCIOT Kak
BaXHEHIIME KJIACChl HEOPIaHWYECKUX COECIUHEHUH; MEePOKCUA BOJOpPOJA U JPYrue NEpOKCHJIbI, MOJIEKY-
JISIPHBINA KUCTIOPO B OMO3HEPreTHKE, POJb (PYHKIMOHAIBHBIX KUCIOPOACOAEPKAILUX TPYII B OMOMOJIEKY-
Jax, HKOJIOTHYECKasi poJib KMCIOpOoJa U 030Ha aTMoc(epsl; 0COOEHHOCTH XMMUYECKUX CBS3EH Cephl; OKCHU-
IBl CEephl; CepHasl KHCIOTa M €€ COJIM; CEepHUCTas KUCIOTa U €€ COJM; CEPOBOJOPOJ M IMOJIUCYIb(aHbI,
Cynb(UIBl U TONUCYAb(PUIBI; cepa KaKk OMOTeHHBIN 3JIEMEHT; IPUMEHEHHE CyJIb()aToOB U APYTUX COEIUHE-
HUI Cepbl B CEIbCKOM XO3AHUCTBE, SKOJIOTUYECKas ONAacCHOCTh CEPHUCTOTO ras3a; CEeJICHOBasi KHUCIOTa U e
COJIM; POJIb CEJIEHA B MUTAaHUU YEJIOBEKa M KOPMJICHUH CEJIbCKOXO3SHCTBEHHBIX KUBOTHBIX; OOLINE CBOM-
ctBa 3neMeHTOB VIIA-moarpymmnel; CTeneH: OKUCIICHUS TaJIOTeHOB B COSIMHEHHSIX, OCOOCHHOCTHU CBS3EH,
TEpPMOJIMHAMKKA U CTPOEHUE coeuHeHui dropa, GpropoBogopos, GpTOpOBOAOPOIHAS KUCIOTA U €€ COJIH;
XJIOPOBOZOPO/, XJIOPOBOAOPOAHASL KHCIOTA U €€ COJIM, COSAMHEHUS C TIOJI0KHUTEIbHBIMHA CTEIICHSIMUA OKHUC-
JIEHHs XJIOpa, UX XMMUYECKHE CBOMCTBA; OCOOCHHOCTH XJIOpa Kak OMOT€HHOrO 3JIEMEHTA, POJib XJIOpa B
KMBOHM KJIETKE; MPUMEHEHHE COSCAMHEHHUI XJIOpa B CEIbCKOM XO3sCTBE; PTOP KaK JKU3HEHHO HEOOXO.H-
MBIH JIEMEHT M KaK 3JIEMEHT-3arps3HUTENb OKPYKAIOLIEH Cpelibl; MCIIOJIb30BaHUE COEIUHEHUN Opoma U
Mojia B MEOUIIHE.

Xumusa d-3j1ieMeHTOB.

OO0mue cBoiCTBa U OCOOCHHOCTH MEPEXOIHBIX METAIIOB; COSTUHEHHUS XPOMa B CTEICHSIX OKUCIICHUS
+3 u +6; coenunenust monudaeHa (VI); coennHennss MapraHiia B CTENEHAX OKHUCICHUS +2, +4, +6 u +7;
pOJb COeMHEHUN Xpoma, MOJIMOACHA, MapraHiia, kejae3a, HUKEs, MEIM U IIUHKA B KU3HEICATEIIbHOCTH
YyeJIoBeKa U JKMBOTHBIX; COSTMHEHHS JKeje3a B CTENEHIX 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, KaIMUs U PTYTH; pOJIb COSAMHEHUN XpoMa, MOJMOAeHa, MapraH-
11a, JKejie3a, HUKeJIsd, MEIM M I[IUHKA B KU3HEACITEIHPHOCTH YEJIOBEKA U KMBOTHBIX; TOKCMYHOCTb COEIHHE-
HUM KaJMHS U PTYTH.

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

IIpenmer aHanUTUYECKON XMMMHM; POJIb AHATUTUYECKOM XMMUU B J)KU3HU OOLIECTBA, B IOYBOBEJCHUH,
arpoxuMuu u sKosoruu. Kiaccudukanus MeToqoB aHanu3a; TpeOOBaHHUS K METOAAM aHaln3a; U3MepH-
TebHAas IOCYJa, COBDEMEHHOE COCTOSIHUE U TCHICHILMHU Pa3BUTHs aHAINTUYECKONW XUMUN. OCHOBHBIE TH-
Il PEAKLUI, UCIIONB3YEMBIX B aHAJIMTUYECKOU XUMHUH: KUCIOTHO-OCHOBHBIE, OKUCIICHUS-BOCCTAHOBIICHUS,
KOMIIIEKCOOOpa30BaHUs; MPOLECCH OCAXKAECHUA-PACTBOPEHUA. METpoJornyeckue OCHOBBI XUMHUYECKOTO
aHaIM3a: AHAIMTHYECKUM CHTHAJI U TOMEXH, KIacCHU(HUKAIMs MOrpeIIHOCTel aHalu3a, TOYHOCTH (Ipa-
BHJIBHOCTb M MPELIM3UOHHOCTB) METOJOB M PE3YJIbTATOB aHAJIM3a, I0KA3ATENIN MPAaBUIBHOCTU U IIPELU3H-
OHHOCTH, JIOBEpUTEIbHBII MHTEPBAJ, CIIOCOOBI MOBBIIICHUSI IPABUIBHOCTH U MPEIU3UOHHOCTH pe3yibTa-
TOB XUMHUYECKOTO aHATIN3A.

TurpuMeTpuyecKuil aHAIU3.
CymHOCTh METO/1a, MPUTOTOBJIICHHE Pa0OUUX U CTaHJAPTHBIX PACTBOPOB, MEPBUYHBIE CTAHIAPTHI, OC-
HOBHBIE MPHUEMbl THTPUMETPUUYECKUX ONpeAeieHul (mpsiMoe, oOpaTHOE TUTPOBAHHME M 3aMECTUTENIBHOE

TI/ITpOBaHI/Ie), KPHUBBIC TUTPOBaHUA, CKAYOK TUTPOBAHUS, TOYKA SKBHUBAJICHTHOCTU U KOHCYHAad TOYKA THUT-
poBaHuA, paCYCTbl B TUTPUMCTPHUICCKOM aHAJIN3C. Kucnorao-ocaoBHOE TUTPOBAHUC: COBPCMCHHAA KOH-



HENIHs KHCIOT ¥ OCHOBAaHHH, PpOTOUTHIECKast Teopus bpercrena-Jloypu, paBHOBECHS B pacTBOpax MHO-
TOOCHOBHBIX KHCIIOT M OCHOBaHUH, BbruMcieHHEe pH pacTBOPOB CHIIBHBIX M CJIA0BIX KUCIOT U OCHOBaHUIA,
TOYKa HEUTPAITLHOCTH, KUCIIOTHO-OCHOBHBIC HHIUKATOPHI, TPAKTHYECKOE MMPUMEHEHUE METOJ[a KHCIOTHO-
OCHOBHOTO THTPOBAHHSI: ONpPEIEICHUE KapOOHATHOW KECTKOCTU BOJBI, OMPEIEICHUE COJIeH aMMOHHUS U
a3oTa OpraHuyYecKkux coemawHeHuit mo Keemppamro, ompeneneHue ¢ocdopa. KommiekcoHomMeTprueckoe
TUTPOBAHHE: KOMIUICKCOHBI, KOMIUICKCOHATBI, MIPUPO/JA CKAYKa TUTPOBAHUS B KOMILJICKCOHOMETPUHU, Me-
TAJUTMHIUKATOPHI, TIPAKTUYECKOE MPUMEHEHHE METOIa KOMIJIEKCOHOMETPHH: OTIpe/IeiICHuEe O0IIeH KecT-
KOCTH BOJIbI, ONIPEICICHHNE MAarHus U KaJbIMs P COBMECTHOM MPHUCYTCTBHHU, ONPEICICHUE ATIOMUHUS,
ompeneneHue Meau. OKHCIUTETHHO-BOCCTAHOBUTEILHOE THUTPOBAHUE: TECOPETUYECKHE OCHOBBI METOA,
npHUpoJa CKayka THTPOBAHUS B OKHUCIHMTEIbHO-BOCCTAHOBHTEIBHOM TUTPOBAHHH, MEPMaHTaHATOMETPHS,
MOJIOMETPHUSI, XPOMaTOMETPHsI, OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC M IPYTHE WHIAUKATOPHI, HCIIOIb3yeMbIe
B KHCJIOTHO-OCHOBHOM THUTPOBAHHHU, MPAKTHYECKOE MPUMEHEHHE METO/a OKUCIUTEIbHOBOCCTAHOBUTEIb-
HOTO TUTPOBAHMS: TIEPMAHTAaHATOMETPHUYECKOE OTPEICTICHHE JKelle3a, HOJOMETPUIECKOe ONpeIeIICHUE Me-
IIM, XpOMAaTOMETPUYECKOE OIpEAeTeHUE Kelle3a; TUTPOBAHUE MO METOMY OCaXJICHHUS, MPUPOJa CKauka
TUTPOBAHHS B METOJAE OCAXICHUS, apreHTOMETPHS, CIIOCOOBI YCTAHOBJICHUS TOYKH SKBHBAJCHTHOCTH B
METOJIe OCAXKIACHHUS, MIPAKTUIECKOE MPUMEHEHUE TUTPOBAHUS TI0 METOIY OCAXKJICHUS: OMPE/EIICHNE Tao-
T'CHU/I-HOHOB.

I'paBuUMeTpHYecKHUil aHAIN3.

CymrHocTh MeTosa, popMa OCKICHUS U TpaBUMETpHUECKass (popMa, MOTHOTA OCAKICHHUS, TPHIMHBI
3arpsi3HEHUS] 0CA/IKOB, (PHIBTPOBAHHE U NMPOMBIBAHHWE OCA/IKOB, BHICYIIUBAHHE U MPOKAIMBAHUE OCAJKOB,
pacyeTsl B TpaBUMETPUYECKOM aHAN3¢e, MPAKTHUECKOE TPUMEHEHHE METO/Ia TPaBUMETPUIECKOTO aHaJIH3a:
oTpejieNiecHUue BOJBI, OINpe/IeJICHIEe KPEMHHEBON KHUCIIOTHI, ONpEACICHUE Kelle3a U allOMUHUS, OTperelie-
HUe Oapus U Cynb(haT-uoHOB.

4.2. CopepxxaHue JeKIHA

Ng KpaTkoe comepkaHue JTeKIHi Komuuectso
H/H p H p H qyacoOB

1. | OcHOBHBIC NMOHATHA M 3aKOHbI CTeXMOMeTPHU.OCHOBHBIE 3aKOHBI U IOHSATHS 2
XMMHHU: aTOM, MOJIEKYJIa, OTHOCUTENbHAsl aTOMHAsl U OTHOCUTEIIbHASI MOJIEKYJISP-
Hasi Macchl, MOJIb, IOCTOSIHHAsA ABOraipo, MOJISIpPHAs Macca, XUMUYECKUI SKBUBa-
JIEHT, (PaKTOp PKBUBAIEHTHOCTH, MOJIAPHAs Macca SKBUBAJIEHTA, 3aKOHbI COXpaHe-
HUSl MaccChl, IOCTOSIHCTBA COCTaBa, 3aKOH ABOTajpo, 3aKOH 3K-BHUBAJIECHTHBIX OT-
HOLLICHUM.

2. | CkopocTh M JHepreTuKa XUMH4YeCKuX peaknui. [loHsTue o ckopocTy Xumuue- 2
ckoi peakuu. OCHOBHBIE (haKTOPHI, BIUSIONINE HA CKOPOCTh peakiuu. OCHOBHOM
3aKOH XMMHYECKOW peakiuu A dJaeMeHTapHou cranuu. KoHcTtanta ckopocTu
XMMHYECKON peakunu. J[MHaMrU4ecKuil XxapakTep XMMUYECKoro paBHoBecus. [Ipu-
3HaKW UCTUHHOTO paBHOBecHs. KoncranTa paBHoBecus. [Ipuniun Jlelllatense.

3. | Ctpoenue atoma, nepuoauveckuii 3akon JI. . MeHaeneBa u xummuueckas 2
CBfI3b. ATOMHO-MOJIEKYJIIPHOe y4eHHe. COBPEMEHHOE NIPENCTABICHUE O CTPOE-
HUU aTOMa C TOYKHU 3pECHMs KBAaHTOBOW Teopuu. [IpMHIMII MUHUMAJIBHOW DHEPIUH.
[IpaBuna KneukoBckoro. [lpunmun Ilaynu. IlpaBuno Xynna. [lpupona xumuye-
ckoi cBsizu. CBOMCTBAa KOBAJIGHTHOM CBSI3M: JUIMHA U SHEPIHs, HACBIIIAEMOCTb U
HarpaBJeHHOCTh. VlIOHHas CBs3b, MpUpoaa oOpa3oBaHMs U CBOMCTBA. MeTaynye-
CKasi CBfA3b, MPUPO/Aa 00pa30BaHUs M CBOMCTBA. MEXMOJIEKYIIPHOE B3aHMMOICH-
CTBUE, BOJOPO/HAsA CBA3b. llepuonnyeckuil 3aKOH U €ro coBpeMeHHast popMyJu-
poBka. [Ipupona nepuoAMUHOCTH CBOMCTB 31eMeHTOB. CTPYKTYypa NEPHUOIUYECKON
CHUCTEMBI 3JIEMEHTOB. VI3MEHEHHE CTPOEHHUSI U CBOMCTB 3JIEMEHTOB B NEPHUOJE, B
rpymme (paanyca aToma, SHEPrHuil HOHU3AUMU U CPOJACTBA K AJIEKTPOHY, AIIEKTPO-
OTpULIATENIBHOCTH). [IOHATHS BaJIEHTHOCTH U CTENIEHU OKHCIICHUS.




4,5

OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CteneHb okuciaeHus. OKucau-
Tenn W BoccTaHOBUTENU. CTeXuoMeTpudeckne KOIPPUIMEHTH OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMHA. ODKBUBAJICHTH OKHCIUTENS M BOCCTAHOBHUTEIIS.
Ponp OKMCIUTENIBHO-BOCCTAHOBUTENBHBIX PEAKLUI B IPUPOLIE U CEIIBCKOM XO351M-
CTBE.

6,7

Komniexkcubie coequHeHusi. OCHOBHbIE TOHSATHS KOOPJIUHAIMOHHON TEOPHUH:
[EHTPATbHBIA MOH — KOMIUIEKCOOOpa30BaTeb, JTUTAHIbl, KOOPAUHAIIMOHHOE YHC-
70, BHemHechepuyeckne HOHBL. HoMeHKIaTypa KOMIUIEKCHBIX COEIUHEHUH.
Baxueiiine TUIIBI KOMIUIEKCHBIX coeAnHEeHUM. KOHCTaHTBl yCTOMUMBOCTH U HE-
CTOMKOCTH.

Xumus s-3jieMeHTOB. CBOeoOpa3ue CTpOEHHUsSI aTroMa BOJOPOAa, (HU3HUECKUX U
XAMHYECKUX CBOWCTB 3TOr0 3JIEMEHTA. XMMHYECKHE CBOMCTBA LIEIOYHBIX METAJI-
70B. Posib KATUOHOB HATpHUA W KaJlisl B ®KUBOW KiieTke. HaTpuii u kanuii Kak KoM-
MOHEHTHI TTOYBBI U MOYBEHHBIX pacTBOpPOB. Kanuil kak »JeMEHT MUTaHUS pacTe-
Huii. Kanuiiaele ynoopenus.

11

Xumusi p-3jiemenToB. O0mas xapakrepuctrka snemeHToB [IIAmoarpymnmer. ®u-
3MYECKHE U XMMUYECKHE CBOWCTBA 3JIeMeHTHOro 6opa. Kucnopoansie coequHeHns
Oopa: okcua, OOpHasi KUCIIOTa, TOJUKUCIOTH 00pa, uX coiau. OuU3nUecKue u Xu-
MUYECKHE CBOMCTBA amtOMUHMS. OKCUJIbI, TUIPOKCUABI U COJIM AIIOMUHUSA. XUMHUS
MOJIEKYJISIPHOTO a30Ta, aMMHAaKa U €ro MPOU3BOJIHBIX; OKCUIOB, A30THON KUCIIOTHI
u e€ coneil. 3HaUeHNE a30Ta KaK JIEMEHTA MUTAaHUs. A30THBIC YA0OpEHUs, FKOJIO-
TMYECKHE acleKThl X npuMeHeHUs. OCOOEHHOCTH XMMMYECKHUX CBSI3€H Cepbl.
[IpouHOCTh CBsI3€ cephl C KUCIOPOAOM H BogopogoM. CepHasi KHCIIOTa, Cybda-
Thl. CepoBosopon. Cepa Kak OHMOTCHHBIM AJIEMEHT. DKOJOTHYECKas OMacCHOCTh
CEpPHUCTOrO rasa.

12

Xumus d-3jemenToB. OOmME CBOKWCTBA M OCOOCHHOCTH MEPEXOIHBIX METAIJIOB;
Ponb coequuenunii xpoma, MoO/IeHa, MapraHiia, >kejae3a, HUKeJsd, MEIH U ITUHKA
B JKU3HEOEITEILHOCTH YEI0BEKA U )KUBOTHLIX, TOKCUYHOCTh COEIUHEHUN KaIMUS

U PTYTH.

13

Beenenune. Knaccupukanus MeToq0oB aHajn3a U TpeboBaHusA K HUM. MeTpo-
JIOTHSl U CTaTHCTHYecKasi 00padoTka pe3yabTaToB aHaam3a. [Ipenmver u 3ana-
YU aHAIMUTHYECKOM XUMHHU B CEIBCKOXO3SHCTBEHHOM Mpom3BojacTBe. Knaccudu-
Kaluda u TpGGOBaHI/IH K ME€TOAaM aHaJiu3a. OCHOBHBIE THIIBI peaKuHﬁ, HCIIOJIB3YC-
MBIX B XMUMHH aHAJIUTH4YeCKOW. OCHOBHBIE MOHATHUS METPOJIOTUH XHMHUYECKOTO
aHaymza. Kiaccudukanuys norpenHocTeid XMMIHYeCKOT0 aHalln3a.

14,
15

OcHoOBHbIC MOHATHS THTPUMETPHYECKOro aHaau3a. [IpuHiun TurpumeTpuye-
CKOr'0 aHaju3a U 00JIaCTh €ro NpUMeHEeHHs. MeTo bl TUTPUMETPUUYECKOTO aHAIH-
3a. CtangapTHbIE ¥ CTaHAAPTU3UPOBAHHBIE PACTBOPBL. TOUKa SKBUBAJIEHTHOCTH U
KOHEYHasl TOYKa TUTPOBaHUA. OCHOBHBIE NPUEMBI TUHTPUMETPUYECKOTO TUTPOBA-
HUsl. OCOOCHHOCTH KHCIIOTHO-OCHOBHOTO, OCAJUTENIBHOTO, KOMILJIEKCOHOMETpPHU-
YECKOI'0 M OKHUCIUTEIbHO-BOCCTAHOBUTENBHOIO TUTPOBAHUSL.

16

CymHoCTh rpaBuMeTpuueckoro anaausa. CymHocTh Metona. TpeOoBanws,
NpeIbABISEMBbIE K OCAXKIaeMOW U IpaBUMETPUUECKOM (BecoBoit) popmam. Ycio-
BHSI KOJINYECTBEHHOI'O OCAXXJICHUSI TPYJIHOPACTBOPUMBIX BEHIECTB. TOYHOCTH rpa-
BUMETPUYECKUX METOJOB, ()aKTOPHI, BIUSIOUINE HA TOYHOCTb.

HToro
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4.3. ConepxxaHue J1a00paTOPHBIX 3aHITHI

No . KonuuectBo
i HaumeHnoBanue 1a00paTOpHBIX 3aHATUN yacos
1. | OCHOBHBIE KJIaCChl HEOPTaHMYECKUX COCTMHEHUM. 2
2. | KuneTtnka XMMHYECKUX peaKUi. 4
3. | CMmenieHne XMMUYECKOTO PAaBHOBECHSI. 2
4. | 'mpponus conen 2
5. | OKHCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH. 6
6. | M3yueHnue CBOMCTB KOMILIEKCHBIX COCTMHCHHI. 6
7. | Xumus 351eMeHTOB-MeTa/uioB I u Il rpymnn riaBHbeIX NOATPYIIIL. 4
8. | Onementsl III-VII rpynn  riiaBHBIX NOATPYII. 4
9. | Metasuibl TOGOYHBIX TOJTPYIIIL. 4
10. [IpuroroBnenue u cTaHgapTU3aLUs PACTBOPA TUAPOKCHIA HATPUS IO COJISTHOM ’
KHMCJIOTE€ METOJIOM KHCIIOTHO-OCHOBHOT'O TUTPOBAHUS
11. Onpenenenue o01eH KECTKOCTH BOJOIPOBOIHON BOJIBI METOI0OM KOMILIEKCOHO- ’
METPUYECKOTO TUTPOBAHUS
12. | Onpenenenue coaepxaHusi XJOpUA-HOHOB B BOJAOIIPOBOJHON BOJE 2
13. | Onpezenenne rr0Ko3bl B KapTodene HoaJoMEeTPUIECKUM TUTPOBAHUEM 2
14. | OnpeneneHyre TMrPOCKOIIMYECKO BJIaru B o0pasie 6
HTtoro 48
4.4. ConepxxaHue NPAKTHYECKUX 3aHATHI
[TpakTudeckue 3aHATHS HE IPEIYCMOTPEHBI y4eOHBIM TUTAHOM.
4.5. Buabl u coaepxkaHue CaMOCTOSATEIbHOM PadoThI 00yUYaKOIIHXCSI
4.5.1. Buasl caMOCTOSITENIBHON pabOTHI 00YJArOIIHXCsl
Bunbl camoctoaTensHONH paboThl 00yJarOMUXCst Komuuectso
4acoB
[TonroroBka K 71a00paTOPHBIM 3aHATHSM H K 3alIUTE Ja0OPATOPHBIX pabOT 48
CaMOCTOSITETbHOE U3YYEHUE OTAEIBHBIX TEM U BOIPOCOB 15
IlogroroBka Kk IpOMEKYTOYHOMN aTTECTalUU 8
Hroro 73
B cooTBeTcTBUU C yueOHBIM IJIAHOM TPYAOEMKOCTh KOHTPOJISI COCTABISIET 27 4acoB.
4.5.2. ConepxaHue caMOCTOSTEIbHONW pabOThl 00y4arOmInuXCs
No KomuuectBo
/T HanmenoBanue Tem 1 BOpocoB 4acoB
1. | IloHSAITHS ¥ 3aKOHBI CTEXHOMETPUHM. XUMUUYECKUH DKBHBAJICHT, (haKTOPIKBHUBA-
JIEHTHOCTH, MOJISIpHAsl Macca SKBUBAJIICHTA. 3aKOHBI: COXPAaHEHHUSI MacChl U SHEPTHUH; 6
KpaTHBIX OTHOILIEHUH; MOCTOSIHCTBO COCTaBa; ABarajipo, MPOCThIX O0OBEMHBIX OT-
HOLLIEHHUIA.
2. | CkopocTh 4 JHEpPreTUKa XMMUYECKUX PeaKkurid. DHEPIrusi aKTUBALUU, YHEPTETH-
4yecKuil 0apbep M NMEepexoHbI aKTUBUPOBAHHBIA KoMIUleke. Katanus u ¢epMeHTHI. 6
XUMHYEeCKOe paBHOBECHE KaK Pe3yJIbTaT CaMOINPOM3BOJILHOTO IpOTeKaHus obOpa-
TUMOH peakumu. TepMoanHamuyeckue cucreMsl. BHyTpeHHss sHeprus. TeruioBon




s ekt xumuueckoit peakmun. 3akoH ['ecca. DuTponus. M3menenue sxeprun [ uod-
Oca KaK KpUTEpHd BO3MOXHOCTH CaMOIPOM3BOJILHOTO MPOTEKaHus peakiuu. [1pu-
MEHEHUE H 3HAUCHUE DHEPreTUKH XUMHUYECKHX peakiuii. [IporHo3mpoBanue
HaIpaBJICHUS PEAKIINH.

PactBopsl. Buasl pactsopos. IIpupona MoJEKyISIpHBIX CHJI B pacTBopax. JJekK-
tposuthl. Kpucramnoruapartsl. [Iponssenenue pactBopumoct. Boga kak ciaObiid
JJIEKTPOJIUT. BONOPOIHBI M TMAPOKCUIIBHBIN IIOKAa3aTelad pacTBOpOB. ['muposns
coseid. Tumbl ruaponn3a. 3HaYEHHUE PACTBOPOB CIIAOBIX JJIEKTPOJIUTOB B XHMHH,
OHMOJIOTHH U TEOXMMHUH.

Crpoenue aToma, nepuoanyeckuii 3axkon .. MenaesneeBa. Tumbl XuMU4ECKOM
CBsI3HM. XapaKTepUCTHKA CBs3eil. MeToj BaJeHTHBIX CBs3eil. TwIbl rubpuan3anuu
ATOMHBIX OpOUTAJICH M TeOMETPHs MOJIEKYJI. MeTO T MOJICKYJIIPHBIX OpOUTasei.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE peakuuu. CTEreHb OKUCICHUS U MpaBuia
ee HaxoxaeHus. OkucIuTenu u BocctaHoBuTe . CTexuomMeTpudeckue Koddduiu-
CHTBI OKHCIIUTCIIBHO-BOCCTAHOBUTCIBbHBIX peaKHHﬁ. 3KBI/IBa.HeHTBI OKHUCIIUTCIISI U
BOCCTaHOBUTENA. POJIb OKUCIUTENHHO-BOCCTAHOBUTENIBHBIX PEAKIMH B TIPUPOJIEC U
CEIIBLCKOM XO03SICTBE.

KommniiekcHble coennHeHusi. [[JOHOpPHO-aKIIENTOPHOE B3aUMOJICHCTBUE MOJIEKYJ.
Komriekcsl, komiiekcooOpa3oBaTenu, TUTraHabl. Polb KOMILIEKCOB B MPHUPOJAE U
TexHuke. [Ipupoma XUMUYECKOW CBA3M B KOMIUIEKCAX M CBOWCTBA KOMILJIEKCHBIX
COCINMHCHHH.

Xumus s-371eMeHTOB. Manas ckiIoHHOCTh KaTHOHOB Na+ n K+ k xomriekcoobpa-
30BaHMI0. KaTHOHUTHI U MOHHBIM OOMEH HATpHA, KaJus U JAPYTUX OJHO3APSIHBIX
MOHOB ITOYBEHHOTO pacTBOpa. PeryisiTMBHbIE pOJM KaTMOHOB HATpUsS M Kajaus B
®KUBOM KieTke. Kanmuii kak HeoOXOIUMBIN AJIEMEHT ITUTOIIa3Mbl, HATPHUN KaK dJie-
MEHT MEXKJIETOYHBIX pacTBOpoB. HaTpuii u kanuil Kak KOMIOHEHTHI OYBHI U MOY-
BEHHBIX pacTBOpoB. Kanmii kak snemeHT nutanus pacteHuil. Kanmiineie ynoOpe-
Hus. KpyroBopoTsl HaTpusi ¥ Kayiusl B Ipyupojae. Maruuii U KajablUid B )KUBOW KJIET-
ke. Posib Maraus B xsopoduiute. Maruuii 1 Kajabluid Kak MUTAaTeIbHbIE KOMITIOHEH-
ThbI 104B. VIX HOHOOOMEHHOE OBEIEHUE B IOYBAX.

Xumus p-3jaeMeHTOB. CoNM ATFOMUHUS, UX KPUCTAJUIOTHAPATHI, PACTBOPUMOCTD B
Boje, TuaApoiu3. bop m amomuuuii B Onocucremax. KpemHesem, CHUIUKAThl U
ATFOMOCHJIMKATBI KaK TOYBOOOpasyromue MuHepaibl. OCOOEHHOCTH CTPOCHUS BO-
JOHAOYXaroNX, CIOCOOHBIX K HOHHOMY OOMEHY CHJIMKATOB THUIIA MOHTMOPHJLIO-
Huta. VX 3HaueHue i mwiogopoaus mouB. OCOOEHHOCTH XUMUHU TePMaHHUs, OJIOBA
n cBuHUA. [I[puMeHeHNre ITUX AIEMEHTOB U UX COCAUHEHUN. DKOJIOTMYecKas omnac-
HOCTh coenuHeHui cBuHIA. Pocdop, ero coequHeHus!, UX QU3NIECKUEC U XUMUYE-
ckue cBoiicTBa. Xumusi oprodochopHoi KUCIOTH U ee coneil. OcobenHocTu ¢oc-
¢dopa kak OmoreHHoro snemenTa. Crienuduka NOBEICHUS U 3HAYCHUE COCIMHEHHIA
dbocdopa B buocucremax. BaxxapieOnomosnekymsl, conepxaiue hochop. 3HaueHHE
dochopa xak 3nementa nutanus. Kpyrosopor ¢ochopa B mpupoae. DIeKTPOHHOE
CTpPOEHHE aTOMOB TaJIOT€HOB U 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB raJIor€HOB B
noarpynme. Ilpuponma oOpasyeMbIX rajioreHaMH XHMHUYECKUX CBszeil CreneHu
OKHUCJICEHUS TaJoreHOB B coenuHeHusix. OcoOEHHOCTH CBSI3eM U CTPOCHHE KOBa-
JICHTHBIX coeauHeHuil propa. dropoBonopon. IlnaBukosas kucnora. OcobeHHOCTH
XJIOpa Kak OMOreHHOro 3JeMeHTa. Poib Xj1opa B KJIETKe, €ro KpyroBopoT B MPHUPO-
ne. @Top kKak OMOJIOTHYECKH HEOOXOAMMBINA SJIEMEHT M KaK DJIEMEHT — 3arpsi3Hu-
TeJIb OKPYKAIOIIEN CPEIbI.

Xumus d-3;ieMeHTOB. DIEKTPOHHOE CTPOCHUE OJIAaTOPOHBIX Ta30B U OCOOCHHOCTH
WX XUMUYECKUX M (u3nueckux cBOMcTB. CoequHeHus 01aropoaHbix razos. Omnpe-
JICJICHUE TOHSTHN «epeXOJHbIe 3JIEeMEHThI», d-35eMeHThl, f-anemenTsl. [lonoxe-
HHE MEPEXOJHBIX DJIEMEHTOB B MEepHoInUeckoi cucreme snemeHToB J[.M. Menne-




JIECBA, UX CTCIICHU OKUCIICHHUSA U XUMHUUYCCKUEC CBOﬁCTBa. MO.HI/I6,Z[€H " €ro COCaANHEC-
Hus. Mapranen, coeguHennst maprania. CeMencTBo kelesa.

10.

OcCHOBHbBIE TOHATHS METPOJOTHM XMMHYECKOro aHaam3a. CucreMaTUyecKue
MOTPEITHOCTH, CHOCOOBI MX OOHapyx)eHus. CiydaliHbIE TOTPENTHOCTH. TOYHOCTH
AHAJIUTUYCCKUX onpeﬂeneHHﬁ. ITokazarenu NpaBUJILHOCTU W MPCHU3UOHHOCTU H
CHOCOOBI UX MOBBIIEHUS. AOCOITIOTHBIE U OTHOCUTEIbHBIE OIIMOKH, X UCTOYHUKH
1 METOAbI BBIYHUCIICHHU .

11.

Teopuss unaukaropoB. MHTEepBan nepexoja OKpacku MHAuUKaTopa. Pacmpoctpa-
HEHHbIE MHAUKaTOphl. Be16op pH nHaMKaTopa Ui yCTaHOBJICHUSI KOHEYHOM TOYKU
tutpoBanus. OmmOku TuTpoBanus. Meronsr Mopa, ®onwsrapna, MmeTon aacopOIu-
OHHBIX MHAMKATOpOB. WHIMKATOpBI, IPUMEHAEMbIE B ATUX METOJaX. XeJIaTOMET-
pusi. Mcnonp3oBaHNe aMHUHOIIOIMKAPOOHOBBIX KUCIOT B TUTPUMETPHUUECKOM aHAIU-
3e. CnocoObl XeIaToOMETPUUYECKOr0 THTPOBAHUS: IMpsMOe, 00paTHOE, KOCBEHHOE.
MeTtannoxpoMHble UHIUKATOPbl U TpeOOBaHUsA K HUM. MeToabl aHalu3a: nepMaH-
raHaTOMETpuUs, HoJIOMeTpHs, AUXpomMaToMeTpus. MHAMKATOPHI, MPUMEHSEMbIE B
OKHUCJIUTEIHbHOBOCCTAHOBUTEIBHBIX METOJAX: CHEU(PUUECKUE U OKUCIUTEIBHOBOC-
CTAaHOBUTEJIbHBIE.

12.

I'paBumeTpuueckuii anaamu3s. IlocmenoBaTenbHOCTh omepanuii U MpUeMbl o0Opa-
OOTKHM 0CaJKOB, MPOMBIBAaHHE OCAJIKOB, BEIOOp MPOMBIBHOM KUIKOCTH, (PUIBTPOBA-
HHE, BapHaHThl M TEXHWKA THX OINepanuid. BeicymmBanue M B3BEIIMBAaHHE OCA-
KOB. AHAJIMTHYECKHE BEChl M pa3HoBechl. TexHMKa B3BEIIMBAHUS.

HToro
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S. Y4eOHO-MeTOaMYeCKOe O0ecrevyeHne CaMOCTOSITeJIbHON padoThl 00y4YalIMXCcsl M0 AUCHHUIIHHE™

VYuebHo-MeToanueckue pazpadborku umerorcs B Hayunoit 6ubnmoreke DPI'BOY BO HOxHO-Ypanbckuii
I'Ay:
1.

2. XuMusl aHaIUTHYECKas [DJIEKTPOHHBIN pecypc]

HNAD Jloctyn B nokanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz040.pdf

JIoKaJabHOU ceTt: http://nb.sursau.ru:8080/localdocs/iae/keaz045.pdf

XuMHUs HeopraHuyeckas [DJIEKTPOHHBIM pecypc] : METOA.pEKOMEHJALMK I CaMOCTOATEIIbHOMN
paboThl [y GakanaBpoB arpoOHOMHYECKOro (axynbrera o4yHOM (opmbl o0yuenus] / coct.: T. A.
[TanoBa, E. C. IlectpukoBa ; FOxno-Ypansckuii ['AY, MHcTuTyT arposkonorun. - Mwuacckoe:
HOxHo-Ypansckuit ['AY, 2017. - 21 c. : Tabn. - bubnuorp.: ¢. 21 (11 Ha3B.). Mecto xpanenus: Ob

: METOJA.pEKOMEHIalluu I CAaMOCTOSATEIbHOU 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 ; IOxHo-Ypansckuii I'AY, UHctutyT arposkosoruu. - Mmuacckoe: FOxHo-Ypansckuit
I'AY, 2016. - 29 c. : Tabxn. - bubmumorp.: c. 28-29 (8 Ha3B.). Mecto xpanenus: Ob UAD loctyn B

6. DoHI OLIEHOYHBIX CPEACTB AJIsl IPOBEACHHUS MIPOMEKYTOYHOM aTTecTaly 00y4aOIMXCs 110

HHH.

JTUCIUTLIINHE

Jlist ycTaHOBIIEHHSI COOTBETCTBHSI YPOBHSI MOJTOTOBKH oOydaroumxcs tpedoanusm @I'OC BO
pa3paboTraH (pOHA OLIEHOUYHBIX CPEJCTB Ul TEKYLIEro KOHTPOJI yCIEBAEMOCTH U MPOBEIEHUS POMEXY-
TOYHOMW aTTeCcTalMi 00YJaIONMXCs M0 TUCHUIINHE. DOH OLEHOYHBIX CPEJICTB MpeAcTaBieH B [Ipunoxe-

7. OcHOBHasl M JONOJTHUTEJbHAsI ydeOHasi IUTepaTypa, HeoOXoauMas VI OCBOCHUS

AUCHHUIIIMHBI

uHpopMannoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY.

OcHOBHas U JOTIONHUTEIbHAS yaeOHas TuTeparypa umeercs: B HayaHoit OnOGiamoTexe 1 3JIeKTPOHHOM




OcHoBHas:

1. Eropos, B.B. Heoprannueckas u aHaauTHyecKass XUMUA. AHaIUTU4YECKas XUMHUA [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 [DAeKTpOoHHBINA pecypc] : yued.mocodue / JI.JI. bop-
30Ba, H.}O. Yepnukona, B.B. Skymes. — Onekrpon.nan. — Cankt-IlerepOypr : Jlans, 2014. — 480
c. — Pexum gocryna: https://e.lanbook.com/book/51933.

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

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

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

JlonmoaHuTeNbHAS:

1. Adonuna, JI.U. Heopranuueckas xumus : ydeoroe nmocodoue / 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. Heopranndeckas xumus: 3agadu U yOpaKHEHUS [JI BBIMOJHEHUS KOH-
TPOIBHBIX PaboT : yueOHO-MeToauueckoe nmocobue / JI.B. lllepannpina, AWM. Anapues, P.E. Cunuy-
puHa. - HoBocubupck : HI'TY, 2011. - 107 c. - ISBN 978-5-7782-1574-0 ; To xe [DnekTpoHHbIN pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=228797

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

1 (meyar. u3.) ; 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 rocynapcTBEHHBINH TexHUYeckuil yHuBepcurteT. - HoBocubupck : HI'TY, 2015. - 92 c. :
cxeMm., Tabma. - 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 0CBOCHHS M CIHIIJIMHbI
1. EnnHoe OKHO IOCTyMa K y4eOHO-METOUYECKUM pa3padoTkaM https://roypray.pd
2. ObC «Jlanb» http://e.lanbook.com/
3. Yuuepcurerckas 6mommoreka ONLINEhttp://biblioclub.ru

4. Hayunas snextponHas oubnunoreka «elibrary» http://elibrary.ru/

9. MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHBI

YyebHOo-MeToanYecKue pa3paboTku umeroTcs B HayaHoit OubamnoTexe u 3JIeKTpOHHON nHpOopMa-

1MoHHO-00pazoBarensHOM cpene PI'BOY BO I0xHO-Ypansckuii [AY.

1

XuMug HeopraHuyeckas [DIEeKTpOHHBIM pecypc] : METOH.pEeKOMEHAAIMU JJIsl CAaMOCTOSITEIbHOM
paboThl [ GakanaBpoB arpoHOMHYECKOro (akynbrera o4yHOM (opmbl oOyuenus] / coct.: T. A.
[TanoBa, E. C. IlectpukoBa ; FOxno-Ypansckuii ['AY, NMHctuTyT arposkonorun. - Mwuacckoe:
HOxHo-Ypansckuit ['AY, 2017. - 21 c. : Tabn. - bubnuorp.: ¢. 21 (11 Ha3B.). Mecto xpanenus: Ob
HNAD Jloctyn B nokanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz040.pdf




2. XuMusl aHATUTUYECKas [DNEKTPOHHBIN pecypc]| : METOA.pEKOMEHIAINHU JJIsi CAaMOCTOSITEILHON pa-
00THI [ OakanaBpoB, oOydarommxcs o HanpasineHusM 35.03.07 "TexHonorusi Mpou3BOICTBA U
nepepaboTku cenbckoxo3siictBeHHor 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. : Tabxn. - bubmumorp.: c. 28-29 (8 Ha3B.). Mecrto xpanenus: Ob UAD Jloctyn B
JIoKaJabHOU ceT: http://nb.sursau.ru:8080/localdocs/iae/keaz045.pdf

3. XuMus HeopraHuueckasi [DJIeKTpOHHBIN pecypc| : METO/.yKa3aHusl K JaOOPaTOPHBIM 3aHATHIM IS
CTYJICHTOB arpOHOMUYECKOTO (haKylbTeTa OYHOU U 3a09HO (hopM oOydenus / coct.: T. A. [1aHoBa,
E. C. IlectpukoBa ; IOxHo-Ypansckuii ['AY, UHcTUTYT arposkosioruu. - Muacckoe: FOxHO-
VYpansckuii 'AY, 2017. - 43 c. : un., tabn. - bubmuorp.: c. 3 (11 Ha3B.). Mecto xpanenusi: Ob
HNAD. Jloctyn B nokanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz039.pdf

4. MeTtonueckne yKazaHus K JJa0OpaTOPHBIM 3aHATHAM IO aHATUTHYCCKON XUMHUU [ DIEKTPOHHBIN pe-
cypc] : Hanpasnerue 35.03.04 Arponomus [ GakasaBpOB arpOHOMHYECKOT0 (aKyabTeTa OUHOM
dbopmer 00yuenus] / coct. E. C. Ilectpukosa ; KOxno-Ypanbckuit ['AY, UHCTUTYT arposkonoruu
.— Mmuacckoe: FOxHO-Ypansckuii [AY, 2016 .— 21 c. : Tabn. — bubnuorp.: c. 21 (8 Ha3B.) Me-
CTO XpaHEHHUS: 2b NAD. Hoctyn B JTOKAJIbHOM CEeTH::
http://nb.sursau.ru:8080/localdocs/iae/keaz090.pdf

10. UndopMannoHHBIE TEXHOJOTHH, HCIIOIb3yeMble IIPH OCYLIECTBJICHHH 00pPa30BaTeIbHOIO
npouecca no JTUCHUILVINHE, BKJIYas epedyeHb NPOrPaMMHOrIo odecnieyeHusl U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM
B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTaBIISAETCS JOCTYI K 0a3aM JaHHBIX:

- Texakcnept (mHpOpMarmoHHO-cripaBouHas cucrema ['OCTos)http://www.cntd.ru;

[IporpammHoe obecnieueHue:

- Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine,
JIunien3nonnsiil noroBop Ne 47544514 ot 15.10.2010;

- Microsoft Windows Professional 7 Russian Upgrade Academic OPEN 1 License No Level, Jlu-
LeH31oHHBbIN gorosop Ne 47544515 or 15.10.2010;

- Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, JIutien3uonnsiii 1orosop Ne
47544515 or 15.10.2010;

- AntuBupyc Kaspersky Endpoint Security mns Ousneca, Jlumensuonusiii goroBop Ne 17EO-
161220-114550-750-604 ot 20.12.16

11. MartepuaabHO-TeXHHYeCKas 0a3a, HeOOXOAMMAas IJIf1 OCYLIeCTBJIEHUSI 00Pa30BaTEJIbHOIO
npouecca no JUCHHUILINHE

Y4yeOHble ayIUTOPUM JJIsl IPOBEIeHUS 3aAHATHI, IPEeIYCMOTPEHHbIX MPOrpaMMoii, OCHAIIEH-
Hble 000PY/10BAaHUEM U TeXHHUYECKMMU CPeCTBAMHU 00y4YeHHs

1. JTaboparopus — 314 JIaGopatopusi XUMUH;

2. YLICGHaH ayauTopus 4Jid IMMPOBCACHUA 3aHATUN JICKOMOHHOI'O THUIIA, OCHAIlICHHAas My.HbTHMC,Z[Hﬁ—
HBIM 000py0BaHUEM (KOMITBIOTEP M BHICOIIPOCKTOP) - 217

IToMemeHus 1J1s1 CAMOCTOATEJIBLHOM PadoThI 00y4ar0IMXCS
1. [TomereHus 411 CaMOCTOSITENBHON paboThl oOydarommxcs — 308.
IlepeueHb 000py/10BaHUSA U TEXHHYECKHX CPeICTB 00y4eHUs

1 ®otokonopumerp KOK-3

2 VUonomep 1-130

3 Kongykromerp KCJI-101



4 Becnl anektponnsie VIC-120 d3

5 Cymmnensiit mkad CHOJI 58/350.

6 BeiTspkabIe TKadbI (2 mIT.)

7 TepmoctaTt TC-1/20 cyXOBO31yIIHBII
8 DnexkTpuyeckas MmInTKa

9 bans nabopartopnas [13-4300



IMPUJIOKEHUE

®OH/J OHEHOYHbLIX CPEACTB
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Mertoauueckrue MaTepuabl, ONPEAESISIONINE TPOLIEAYPHI OLICHUBAHUA 3HAHHUI, YMEHUH, 20
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1.

KommnereHnuu U uX MHANKATOPbI, ¢opMupyeMble B Ipolecce 0CBOCHUS TUCHUILIUHBI™

OIIK-1 CnocobeH permarh TUMOBBIE 3a7a49K 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.

HaumenoBanue onenou-
®opmupyembie 3YH HBIX CPEJICTB
Koxa u Haumeno- ! L
BaHUE MHIUKATO- E 2 %
pa JIOCTHKEHUSI e = ;‘ 3
KOMIIETEHIIUH 3HaHUS YMCHHSA HABBIKH 5 ‘E S E
> o 5 ©
5 ST
= = g
WJ-lormc OGyuarommuiicst Obyuaromuiics . | Obyuaromuiics
Hcnonb3yer oc- JOJDKEH 3HATH: AOJKCH ~ yMCTE: JOJDKEH BJIaJCTh
HOBHEIC  3AKOHBI | cpont  mexcny CaMOCTOATENHHO COBpeMerHoft
€CTECTBEHHOHA- | crpocumem  Be- pabotat € | xuMuueckoii
YYHBIX AUCHHU- | yecTB U UX XHU- yHeOHoM o 1 TEPMUHOJIOTHUEN
IVIMH I PEIIC- | y\rpqeckumu CHIPABOTHOM ™| 6 acn HEop-
HUSI CTAHIAPTHBIX | cpoiicTRAMK: TEepaTypon, MC- | . geckoii xu- | 1-0TUeT
33744 B COOTBET- | oopopHbe  XH- | oo MHH, OCHOBHBI- | 1O J1a00-
CTBUM C HaNpaB- | yyyeckme 3aKo- | oo oo SOV vy pappiamm | PATOPHOI
JCHHOCTBIO  1IPO- | ypp y momsris: | oo BEIICCTB obpamenus  c | pabore; 1.PK3aMeH
eccroHaTbHOM MIPAKTUIECKOE B N1abopaTopHoit naboparopubiM | 2. Tecru-
JIATCIBHOCTH € | mpinvienene Mo TPOMSBOIC | gy ioBanmem | poBanme.
TIPUMEHCHUEM HEKOTOpBIX He- | o oonor TR v noit; 3ma-
I/IH(l)OpMaI_II/IOHHO— OpraHH4YeCKHUX THKC € IIpHME- HHUAMH IIO TCO-
KOMMYHUKallH- BEILIECTB B CEJIb- HEHHEM HH(Op- pETUYECKUM OC-
OHHBIX TEXHONO- | croxozgiicen- | MELHOHHO- HOBAM  COBpe-
- KOMMYHHKAIH-
HOM TIPOM3BO/I- MEHHBIX  METO-
OHHBIX  TEXHO-
ctBe - (b1.0.36 5 -(51.0.36 | A0B aHammsa -
3.1 o (bL.O36 1 51.0.36-1.1)

2. Iloka3zaTenu, KpUTEPHHU U HIKAJIA OLEHMBAHUS HHAMKATOPOB JOCTHKEHUsI KOMIIeTeHIUH*

- 1-1onk-1 Ucnonb3yeT 0OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYUYHBIX JUCUUIUIMH JJISI PEIICHUSI CTaHIapTHBIX
3aJa4 B 00JIACTH arpPOHOMMH C MPUMEHEHHEM HH(POPMAlMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

ITokazarenu Kpurepunu mikana orieHUBaHUS Pe3yIbTaTOB O0YUEHUS MO TUCITUTUINHE
OILICHUBAHHUS N N N N
HenocraTouHbii JlocraTounsrit Cpennuit Bricokuit
(Popmupyembie
YPOBEHb YPOBEHb YPOBEHb YPOBEHb
3VH)
b1.0.36 -3.1 OOyuatomuiics He | OOyuaromuiics OOyuatommiics 3Ha- | OOyuaronmiics
3HACTCBS3h MEXIY | c1a00 3HACTMEXKAY | €TCBI3b MEXK]y | 3HA€T CBSI3b MEXK-
CTPOEHUEM BE- | CTpOEHUEM BE- | CTPDOCHHEM BEUIECTB | Iy CTPOCHHEM
IIECTB M MX XHMH- | IECTB M UX XHMH- | H MX XHUMHWYECKHMH | BEIIECTB M HX
YeCKUMMU CBOM- | YECKUMH CBOM- | CBOMCTBAaMM;, OCHOB- | XUMHYSCKHUMU
CTBAaMH; OCHOBHEBIC | CTBAMM; OCHOBHBIC | HEIC XHMHYECKHE | CBOMCTBAMH; OC-
XMMHYECKHE 3aKO- | XUMHUYECKHE 3aKO- | 3aKOHBI U IIOHSTHS, | HOBHBIE XHWMHYe-




Hbl M TIOHATHUA; | HBl M IOHATHS; | IPAaKTHUECKOE IpPHU- | CKHE 3aKOHBI U
IIPAKTUYECKOE IIPAKTUYECKOE MEHEHUE HEKOTOPBIX | IOHATHSA;  IpakK-
IPUMEHEHUE HEKO- | IPUMEHEHUE HEKO- | HEOPTaHUUYECKUX TUYECKOE IPHUMeE-
TOPBIX HEOPraHU- | TOPBIX HEOPTraHM- | BEUIECTB B CEIICKO- | HEHUE HEKOTOPBIX
YECKUX BEILIECTB B | YECKUX BELIECTB B | XO3SMICTBEHHOM HEOpPraHUYECKUX
CEJILCKOX035TH- CEJILCKOXO035H- MIPOU3BOACTBE C HE- | BEIIECTB B CEJb-
CTBEHHOM  IIPOU3- | CTBEHHOM IIPOM3- | 3HAYUTEJIbHBIMU CKOXO3MCTBEH-
BOJICTBE BOJICTBE omMOKaMH M OT- | HOM IPOU3BOJCT-

JenpHBIMU  TIpoOe- | Bec  TpeOyeMoi
JamMu CTEIEHBIO ITOJIHO-

Thl U TOYHOCTH

b1.0.36-V.1 OOyuatomuiics He | OOyuaromuiics Obyuatommiics yme- | OOyuaronuiics
YMEETCAMOCTOS- c1abo ymeercamo- | eTCaMOCTOSTENIBHO YMEETCAMOCTOS-
TEJIBHO PaboTaTh C | CTOSATENBHO pabo- | paboTarh ¢ yueOHOIl | TenbHO paboTaTh
yaeOHOW U cmpa- | TaTh ¢ Y4eOHOW | | M CIPaBOYHOM JUTe- | C  ydeOHOH U
BOYHOM JIUTEpATy- | CIPAaBOYHOM JIMTE- | paTypoOM; MCIOJbB30- | CIIPABOYHOM  JIH-
pOM; MCIOJB30BaTh | paTypoOH; HCIHOJb- | BATh CBOWMCTBAa XW- | TE€paTypoul;  HC-
CBOWCTBAa XHMMHUYE- | 30BaTb  CBOWCTBA | MUYECKHX BELIECTB C | IMOJI30BATHh CBOW-
CKHX BEIIECTB B | XUMHUYECKUX  BE€- | HE3HAYUTEIbHBIMU CTBa XMMHMYECKHX
nabopaTopHOil U | mecTB B Jabopa- | 3aTpyAHEHUSIMH B | BEUIECTB B J1abo-
MIPOU3BOJICTBEHHON | TOPHOM H TIPOU3- | JaOOpaTOPHOM W | paTOPHOH W TIpO-
IIPAKTUKE C IPUMeE- | BOJCTBEHHOU IIPOU3BOJCTBEHHON | U3BOJCTBEHHOU
HEHMEM HH(OpMa- | MpaKTUKE C TMpHU- | IPAKTUKE C IpHUMe- | IPaKTHKE C IpHU-
LIUOHHO- MeHeHHeM HHGpOp- | HeHueM  UH(OpPMa- | MCHEHHEM  HH-

KOMMYHHKAIlMOH- | MallHOHHO- LIMOHHO- (bopManoHHO-

HBIX TEXHOJIOTUI KOMMYHMKAIIMOH- | KOMMYHUKAallHOH- KOMMYHHKAaIU-
HBIX TEXHOJIOTHH HBIX TEXHOJIOTHI OHHBIX TEXHOJO-

Ui

b1.0.36 -H.1 OOyuatomuiics He | OOyyaromuiics OOyuarommiics Bia- | OOyuaronuiics
BIaJeeT  HaBbIKa- | c1alo BJAJICT | €T HaBBIKAMU CO- | CBOOOJHO BIajie-
MUBJAa/€ET HaBbl- | HABBIKAMUCOBPE- BPEMEHHON XUMHYE- | €T HaBBIKAMHCO-
KaMy COBPEMEHHOU | MECHHOM  XUMHYE- | CKOH TEPMHUHOJIOTH- | BDEMEHHOU  XH-
XUMHUYECKOH  Tep- | CKOW TEpMHUHOJO- | €ii B 00JacTH HEOop- | MUYECKOH  Tep-
MUHOJIOTHEN B 00- | rMeii B 00JIaCTH | TAHWUYECKOH XWUMHHU, | MUHOJIOTUENR B
JacTU HEOpraHuye- | HEOPraHU4ecKou OCHOBHBIMH  HaBbI- | 00J1aCTH Heopra-
CKOM XHUMMH, OC- | XUMHUHM, OCHOBHBI- | KAMH OOpallleHHs] C | HHYECKOH XMMHH,

HOBHBIMHX HaBbIKa-
MU oOparieHust ¢

71a00paTOPHBIM
obopynoBaHueM |
MOCYAOW; 3HAHUSA-

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

MH HAaBBIKAMH 00-
pamieHuss ¢ Jiabo-
paTtopHbIM  000pYy-
JIOBAaHUEM U TIOCY-
JIOM; 3HAHHUIMHU IIO

TEOPETHYECKIM
OCHOBaM  COBpe-
MEHHBIX  METO/IOB
aHaM3a

71abopaTopHbIM 000-
pyIIOBaHUEM H TIO-
CyZIOii; 3HAaHUSAMH I10
TEOPETUYECCKHM  OC-
HOBaM COBPEMEHHBIX
METOJIOB aHaju3a C
HEOOJIBIITUMU 3a-
TPYIHCHUSIMHU

OCHOBHBIMH
HaBBIKAMH 00pa-
meHusi ¢ jgabopa-
TOPHBIM  00OpY-
JIOBaHMEM U TIO-
Cy/IOi; 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-

NJIMHBbI




TumoBele KOHTPOJIbHBIC 3a/laHUSI U MaTepHallbl, HEOOXOJMMEBIC /ISl OIICHKH 3HAaHWW, YMEHUH W
HaBBIKOB, COJIEPIKATCS B yU€OHO-METOINYECKUX pa3paboTKax, MPUBEICHHBIX HIKE.

1. Xumus HeopraHudeckas [DIEKTpOHHBIA pecypc]| : METOHA.pPEKOMEHAAIMU JJISI CAMOCTOSITEIbHON
paboThl [y GakanaBpoB arpoHOMHYECKOro (akynbrera o4yHOM (opmbl 0OyueHus] / coct.: T. A.
[TanoBa, E. C. IlectpukoBa ; FOxno-Ypansckuii ['AY, NHctuTyT arposkonorun. - Mwuacckoe:
HOxHo-Ypansckuit ['AY, 2017. - 21 c. : Tabn. - bubnuorp.: ¢. 21 (11 Ha3B.). Mecto xpanenus: Ob
HNAD Jloctyn B nokanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz040.pdf

2. XuMHsl aHAIUTUYECKas [DNEKTPOHHBIN pecypc]| : METOA.pEKOMEHIAINHU JJIsi CAaMOCTOSITEILHON pa-
00THI [ OakanaBpoB, oOydarommxcs o 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 arposkosoruu. - Mmuacckoe: FOxHo-Ypansckuit
I'AY, 2016. - 29 c. : Tabxa. - bubmumorp.: c. 28-29 (8 Ha3B.). Mecrto xpanenus: Ob UAD Jloctyn B
JIoKaJabHOU cet: http://nb.sursau.ru:8080/localdocs/iae/keaz045.pdf

3. XuMus HeopraHuueckasi [DJIeKTPOHHBIN pecypc| : MEeTOJ.yKa3aHusl K JTaOOpaTOPHBIM 3aHATHIM IS
CTYJICHTOB arpOHOMUYECKOTO (aKylIbTeTa OYHOU U 3a09HOM (hopMm oOydenus / coct.: T. A. [1aHoBa,
E. C. IlectpukoBa ; IOxHo-Ypansckuii ['AY, UHCcTUTYT arposkosioruu. - Muacckoe: FOxHO-
VYpansckuii 'AY, 2017. - 43 c. : un., tabn. - bubmuorp.: c. 3 (11 Ha3B.). Mecto xpanenusi: Ob
HNAD. Jloctyn B nokanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz039.pdf

4. MeToauuecKue yKa3aHus K JJAOOPaTOPHBIM 3aHATHAM 110 aHATUTHYECKOW XUMUHU [ DIEKTPOHHBIN pe-
cypc] : mHanpasnenue 35.03.04 ArpoHomus [ 6akaaBpoB arpOHOMHYECKOTO (paKyyibTeTa OUHON
dopmbl 00ydenus] / coct. E. C. Ilectpukona ; FOxHo-Ypanbckuit 'AY, MHCTUTYT arposKoIoruu
.— Mpuacckoe: FOxno-Ypanbckuit 'AY, 2016 .— 21 c. : Tabn. — bubnuorp.: c. 21 (8 Ha3B.) Me-
CTO XpaHECHUS: Ob HNAD. Hocryn B JIOKaJIbHOMN CeTH::
http://nb.sursau.ru:8080/localdocs/iae/keaz090.pdf

4 MeTtoanuyecKkue MaTepHuabl, ONpeaesiiolue Npouexypbl OeHUBAHUS 3HAHUMH, YMeHUH,
HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XaPAKTePU3YIIUX C(POPMUPOBAHHOCTH KOMIIETEH-
107041
B manHOM pa3jene MeTonMuecKre MaTepHasbl, OMPEACIISIONINE MPOIEIYyphl OICHUBAHUS 3HAHUH,
yMeHHﬁ, HABBIKOB I/I(I/IJII/I) OonbITa ACATCIBHOCTHU, IO JUCHUIIIINHEC Xumus HeopraHqucxaﬂ N aHAJIUTHU4YC-
CKasi», MPUBEJICHBI MPUMEHUTEIHFHO K KOKIOMY M3 HCIOJIb3yEeMbIX BUIOB TEKYIIET0 KOHTPOJIS YCIIEBaeMO-
CTH U TIPOMEXYTOYHOH aTTECTallUU 00YJarOIIIXCS.

4.1. OueHo4HbIe cpeCTBA /ISl IPOBeeHUs TEKYIero KOHTPOJIsl ycreBaeMocTH ™
4.1.1. Otuer 1o J1abopaTopHOM paboTe

OtyeT 1o J1abopaTopHOM PabOTE HCIONB3YETCS ISl OICHKH KadecTBAa OCBOCHHUS OOYYaIOIIUMCS
OCHOBHOH MpodeccuoHanbHON 00pa3oBaTeIbHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM AUCUUIUIMHBEL Co-
nepkanne U hopma oTdeTa 1Mo JJ1abopaTopHBIM padoTaM MPUBOIUTCS B METOJMUYECKUX YKa3aHHUAX K J1abo-
paropubeiM pabotam (1. 3 ®OC). ComepkaHue OT4eTa U KPUTEPUHU OLEHKH oTdeTa (Tab.) JOBOIATCS 10
CBEICHUSI 00YJarOIIMXCS B HaUaje 3aHATH.

No Ol1leHOYHBIE CPEJICTBA Kox u HaumenoBanue
Bormpocs! k mabopartopHoii pabore MHINKATOPa KOMIIC-
TEHIIUU
1. 1. Yto Ha3BIBAaETCS KOMILIEKCOM? NJI-1onk-1
2. ChopmynupyiTe MOHATHE OKUCITUTEIS. Hcnonb3zyeT OCHOB-
3. ChopmyaupyiTe MOHATHE BOCCTAHOBHUTEIIS. HBIC  3aKOHBI ~ CCTE-
CTBEHHOHAYUHBIX
4. TlpuBenuTe NpUMEpHl MEXKMOJEKYISIPHBIX U BHYTPHUMOJIEKYJISIPHBIX
o JUCLUMIUINH I pe-
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIINH.




5. Yro Takoe nurana? IIEHKUs CTaHAAPTHBIX
3aga4 B COOTBET-

CTBHUU C HaIIpaBJICH-
HOCTBIO TIpodeccro-

6. UTo Ha3bIBAIOT KOHCTAHTON HECTOMKOCTHA KOMILIEKCA?
7. UTto Takoe MeTO/ JIEKTPOHHOTO Oaytanca?

8. Tumsl XUMHYECKHUX CBsI3eil? HAJIBHOU JeSTEIbHO-
9. ®akTOpkI BIUAIONINE HA CMENIEHUE XUMUYECKOTO pABHOBECHUS 7 CTU C MNPUMCHCHUEM
10. ITpHHLIKUI THTPUMETPHYECKOTO aHAITH3A. MH(OPMAIOHHO-
KOMMYHHKAI[MOHHBIX
11. I[IpyHIMIT TPAaBUMETPUYECKOTO ONPEICIICHHUS. N
TEXHOJIOTUHU

OTt4er OLIEHMBAETCS MO YCMOTPEHUIO IPENOAABATENS OLEHKON «OTIMYHO», «XOPOILIO», «yIOBIE-
TBOPUTEIBHO», «HEYIOBIETBOPUTEIBHO» U OLIEHKOW «3a4TEHO», «HE 3a4TeHO». OLEHKa «3a4TE€HO» CTa-
BUTCS 0Oydaronumcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPUTEPHUSM, YCTAaHOBICHHBIM JUIS MOJIOKH-
TEJIBHBIX OLICHOK («OTIMYHO», «XOPOIIO», «yAOBIETBOPUTEIBbHO»). OlieHKa 00BABISAETCA 00ydaroUeMycs
HEIMOCPEACTBEHHO I10CJIE CIaYu OTYETa.

IlIxana Kpurepun oneHuBanus

- - U3JI0’)KEHUE MaTepHalla JIOTUYHO, IPAMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKA3bIBaTh U OOOCHOBaTh CBOU CYXKICHHUsS IPHU OTBETE Ha KOH-
TPOJIBHBIE BOIIPOCHI;

- YMEHHE OIUCBIBATh XUMUYECKHUE 3aKOHBI, SIBJICHUS U IIPOLECCHI;

- YMEHHE NIPOBOAUTH OIBITHI U ITUCATh YPABHEHUS PCAKLIAMN.

OlLleHKa «3a4TEHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHUM;

- IOMYIIEHbI ONIMOKU B ONPEEICHUH TIOHATHI M ONMCAaHUHM XUMHYECKUX 3a-
KOHOB, SIBJICHMM M IPOLIECCOB, UCKAKEH HUX CMBICI, HE PELIEHBbl PacyEeTHHIE
3aJauu;

- He3HaHHWE OCHOBHOT'O MaTepHuaja y4yeOHOH MporpaMmsl, JOMYCKAIOTCS TPy-
Oble OIIMOKY B M3JI0’)KEHUH, B HAITMCAHUY YPABHEHUHN peakLuil.

O1eHKa «He 3aY4TEHO»

4.1.2. TectupoBanue

TecTupoBaHme HUCMONB3YETCS Ml OLIEHKH KauecTBa OCBOCHHS O0YyYarolIMMCsl OCHOBHOU mpodeccu-
OHAJILHOW 00pa3zoBaTENbHON MPOrpaMMBbI 1O OTIAENBbHBIM TeMaM WJIM pa3jesiaM AUCUUILIUHBL Tect mpen-
cTaByisieT co00# KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 33/IaHUM, TIO3BOJISIONINI YIIPOCTUTH MPOIEAYPY H3Me-
peHUs 3HaHUM ¥ yMeHU# oOyuaromuxcs. OOyJaronuMcs BBIIAIOTCS TECTOBBIE 3a1laHusl ¢ (POPMYIMPOBKOM
BOITPOCOB U IMMPECAJIOKCHUCM BI:I6paTI> OUH HpaBHHBHBIﬁ OTBCT U3 HCCKOJIBKUX BAPpUAHTOB OTBCTOB.

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
TecToBbIe 3a1aHUs VMHJIUKaTOpa KOMIIe-
TEHITUHN
1. 1. Kakue 3JI€2KTpOHI;I>Ie Koqu)Hryll)zaunn B5 aTOM(33 peanu3oBaTbh HEBO3- UJT-1omi
MoxHo: 1) 1p7, 2) 2p’, 3) 3s°, 4) 3f'~, 5) 3d°, 6) 4s°: "

CIIOJIb3YE€T OCHOB-
a)1,2,3,6; HBIE 3aKOHBI €CTeE-
0)2,3,4,5; CTBEHHOHAYYHBIX
B) 1,2,4,6; JUCHUIIIIMH O pe-
r) 3,4,5,6.

[ICHHS] CTaHIAAPTHBIX
3aJady = B COOTBET-
CTBUU C HaIPaBJICH-
HOCTBIO TIpoheccuo-

2. HemeTamanueckue CBOMCTBA Y 2JIEMEHTOB A IpylIl yCUIMBAIOTCS:
a) cJeBa HAIPABO U B IPYIIIAX CBEPXY BHU3;
0) cripaBa HaJeBO U B IPYIIax CHU3Y B BEPX;
B) CIIpaBa HAJIEBO U B TPYNIIAX CBEPXY BHU3;




T') CJIeBa HAMPaBO U B TPyNIaxX CHU3Y B BEpX.

3. DHeprus HOHU3AIUH 3JIEMEHTA — 3TO KOJIUYECTBO SHEPTUU, KOTOPOE:
a) BBIICTISICTCS NP MPEBPAIICHUU TTOJIOXKUTEIBLHO 3apsHKEHHOTO MOHA B
HEUTpAIbHBIN aTOM;

0) HEoOXOMMMO 3aTpPaTHTh HJIsl MPEBpPALICHHUS HEUTPAThbHOIO aromMa B
MOJIOKUTEIBHO 3apSKEHHBIN HOH;

B) BBIICIISICTCS MPU MPEBPAIICHUN HEHTPATHLHOTO aTOMa B MOJIOKUTEh-
HO 3apsKEHHBIN UOH;

T) MOJIy4aeTCsl MPU MPEBPAICHUH MOJIOKHUTEIHHO 3apsHKEHHOTO MOHA B
HEUTpAJIbHBIN aTOM.

4. XuMudeckasl CBA3b B MOJIeKyJlax Opoma U OpOMOBOJIOpOJia OTIHYA-
I0TCS:

a) CMEIIEHUEM DIIEKTPOHHOU Maphl K aTOMY ¢ OOJIBIIEH AJIEKTPOOTPHIIA-
TEIbHOCTHIO;

0) YHCIIOM BJIEKTPOHOB, MPUHUMAIOIINX y4acTHE B 00pa30BaHUU CBSI3H;
B) YMCJIOM BaJICHTHBIX 3JIEKTPOHOB Y aTOMOB BOJIOpOAa U Opoma;

T') 9YUCIIOM OOINUX 3JIEKTPOHHBIX Tap.

5. Ha Bo3ayxe 1mienoyHble METaUIbl OBICTPO OKHCISIOTCS, MMO3TOMY HX
XpaHsT:

a) MO/ CJIOEM PAaCTUTEIHHOTO Macia;

B) TIOJI CJIOEM 3TUJIOBOTO CIIUPTA;

0) o1 CJI0EM Ba3eIMHOBOTO Maclia;

r) B arMoc(epe aprosa.

6. B psany Bemects NaOH — Mg(OH)2 —AlI(OH)s ...

a) CBOICTBa HEe M3MEHAIOTCA, TaK KaK BCE BEIIECTBA — IMAPOKCHUIBI Me-

TaJJIOB OJTHOTO Mepuoa;
0) OCHOBHBIEC CBOICTBa yCHJIMBAIOTCA, TaK KaK YBEJIMYMBAETCS YHUCIO
TUAPOKCOTPYIIIT;

B) CBOMCTBA U3MEHSIOTCS IEPUOJUYECKH, TaK KaK BO3pACTaeT 3apsij -
pa aToma;

') KUCIIOTHBIE CBOWCTBA YCUIIMBAIOTCS, TAK KaK YMEHBIIIAETCS PaIUuycC
aTOMOB METAJIJIOB.

7. Uemy paBHa cymma Bcex KO3((UIMEHTOB B YpPaBHEHHH pPEaKIUH
repMaHus CO CMECHIO A30THOM M XJIOPOBOJOPOIHON (CONISIHON) KUCIIOT?
O6pazyercst xmopua repmanus (IV), a okucauTenp mproOpeTaeT cTe-
MeHb OKHUCIICHUS +2:

a) 34;

0) 30;

B) 26;

r) 28.

8. [Ipu neiicTBUU KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI U MEAM Ha HC-
cienyeMoe ynoopeHue Beienwics Oyphlid ra3. [lpu neiicTBuu mienoun
OLIyIIAJICS 3aMax HallaThIpHOTO ciupTa. JlaHHOE ynoOpeHue:

a) ammodoc;

B) KaJIMHHAs CEIUTPA;

0) kapbamm;

I') aMMHa4Has CEeIuTpa

9. C HauMEHBIIEN CKOPOCTBIO MPOTEKAET PEAKLUSI MEKY:
a) ’Kesie3HbIM TBO3AeM U 4%-HbIM pacTBOpoM CuSOy;

0) >xene3Hoi cTpyxKoii u 4%-ubiM pactBopoM CuSOy;

B) Kene3HbIM TBo31ieM U 10%-HbIM pacTBopoM CuSOs;

r) s)kene3Hoi cTpyxkoi u 10%-upiM pactBopoM CuSOyq.

HaJIbHON JesITEeIbHO-
CTU C NPUMEHEHUEM
MH(POPMAIIMOHHO-
KOMMYHUKAIMOHHBIX
TEXHOJIOTHH




10. Psn, He coneprkamuii d-37€MEHTOB ...

a) TUTaH, BaHAJUW, XPOM, IIMHK;

0) kamuit, kpeMHui, hocdop, Xpom;

B) ’KeJIe30, MapraHell, XJiop, OpoM;

I') HaTpU, ATIOMUHHM, cepa, XJI0p.

11. CxoybKO MOJIEH THAPOKCHIA KTl HEOOXOIMMO B3STh, JUIsl TIPUTO-
ToBieHus 3 17 M pactBopa:

a) 2,3;

0)2,1;

B) 0,21;

r)21.

12. Kakoii pactBop OyzeT Ha3biBaThbes 1-monsspHbIM (1 M.):

a) Ecnu 1 monb BemecTBa coaepkutcesa B 1 1 pactBopa.;

0) Ecu 1 mons BemectBa conepxxutcs B 1000 r pacTBoputens;
B) Ecniu 1 moub BenectBa conepxutcs B 100 r pactBopa;

r) Eciin 1 monb BemectBa congepxkutca B 1000 r pactBopa.

[To pe3ynbraTam Tecta 00y4aroleMycs BBICTABIIAECTCS OLIEHKA «OTIMYHO», «XOPOILIO», «yIOBIETBO-
PUTENIBHO» WM «HEYJOBIETBOPUTEIBHOY.

Kputepun onenuBanusi otera (Tabi.) JOBOAITCS 10 CBEIEHUs OOydYaroIIMUXCS A0 Hadajga TeCTUPO-
BaHUs. Pe3ynbraT TeCTHpOBaHUS OOBSIBIISETCS 00yJaIOUIEMyCsl HEOCPEICTBEHHO TIOCIIE €ro CAayu.

Mxana Kpurepumn oneHuBanus
(% npaBUJIBLHBIX OTBETOB)
OrneHka 5 (OTJIMYHO) 80-100
Onenka 4 (xopomnio) 70-79
Ouenka 3 (yI0BJIETBOPUTENIBHO) 50-69
Ouenka 2 (HEeyIOBJIETBOPUTEIBHO) menee 50

4.2. [Ipouenypsbl ¥ OLlEHOYHBIE CPEACTBA /1JIsl MPOBeAeHUs MPOMEKYTOUHOI aTTecTaUN™
4.2.1. 3auer
3aueT He MPeayCMOTPEH YUeOHBIM IJIAHOM.

4.2.2. Dx3aMeH

DK3aMeH SBJIsIeTCs POPMOI OIEHKH KauyecTBa OCBOCHHs 0OY4YalOIIMMCSl OCHOBHOM MpodeccroHallb-
HOI1 00pa3oBaTeIbHON MPOrpaMMBbI MO pa3zesaM JUcHUIUIMHEL [1o pe3ynbpTaraM sk3ameHa oOyyatouiemycs
BBICTABIIICTCS OIICHKA «OTIUIHO», «XOPOIIO», «YIOBICTBOPUTEIHLHO» HIIH «HEYIOBICTBOPUTEIILHO.

DK3aMeH MO0 JUCIHUILIMHE TPOBOIUTCS B COOTBETCTBUU C paCIUCaHHEM NPOMEKYTOUHON aTTeCTalluy,
B KOTOPOM YKa3bIBaeTCs BpEMs €ro MpOBEACHHUsS, HOMEP ayJUTOPUU, MECTO MPOBEACHUS KOHCYIbTALUH.
YTBepKIeHHOE pacIucaHue pa3MelaeTcss Ha MHPOPMAIIMOHHBIX CTEHAAX, a TaKKe Ha OPUIIMATILHOM Ccaii-
T€ YHUBEPCHUTETA.

YpoBeHb TpeOOBaHMIA IS TPOMEKYTOYHOU aTTECTAIMK OOYUYAIOIIMXCS yCTaHABIMBAETCS pabodeid
POrpaMMOi AUCHUIUIMHBI U JJOBOJAUTCS /10 CBEICHUS O0YUaIOIIUXCs B HaYalle CeMeCTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MPaBmIIo, JekTopamu. C pa3pelieHns 3apeayromero kadeapoit Ha K-
3aMeHe MOXET MPHUCYTCTBOBATh MpernojaBareib Kapeapsl, NPUBICUCHHBIH 1715 TOMOIIHU B IIpUEME IK3aMe-
Ha. B cioyuyae oTcyTcTBHS BeAyllero mpenogaBaresis SK3aMeH MPUHUMAETCs MperojaBaTesieM, Ha3HaueH-
HBIM PaCHOPsDKEHUEM 3aBEIYIOLIETro Kadeapoil.

[TpucyTcTBHE Ha SK3aMeHe MpernoaBatenei ¢ Apyrux kadeap 06e3 COOTBETCTBYIOLIETO paclopshKe-
HUS pEeKTOpa, MPOPEKTOpa 1Mo yueOHO! paboTe UK JeKaHa (hakylIbTeTa He TOIMYCKaeTCs.

OOyuaromumecst Ipu sIBKE Ha 9K3aMEH 00s3aHbl UMETh MPHU ce0e 3aUeTHYI0 KHUXKKY, KOTOPYIO OHH
NPEIBSBISAIOT 9K3aMEHATOPY.



Jlns mpoBeseHUsT SK3aMeHa BEAYIIUH TperojaBaTelh HakaHyHE IOIyYaeT B JeKaHAaTe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEJOMOCTb, KOTOpasi BO3BPAIIIAETCS B JIEKAHAT IOCJIE OKOHYAHUSI MEPONIPUATHS B JACHb
MIPOBE/ICHUS K3aMEHA WIIM YTPOM CJICTYIOIIETO JTHSI.

DK3aMeHbI TPOBOAATCS MO OMjIeTaM B YCTHOM WJIM IMHCbMEHHOM BUJE, JIMOO B BHUJIE TECTUPOBAHMUS.
DK3aMeHAIMOHHBIE OMIIETHI COCTABIISIOTCS 110 YCTAHOBICHHON ()OpME B COOTBETCTBHH C YTBEPKJICHHBIMA
kadeapoil sK3aMeHallMOHHBIMU BOTIPOCAMHU U YTBEPIKIAIOTCS 3aBeAyIOIUM Kadeapoil exxeroano. B 6ue-
T€ CONCPIKUTCS... (YKAZbIBAEHICSL KOIUYECHBO 80NPOCO8: He bojlee mpex 80Npocos, 2 meopemuyeckux 6o-
npoca u 3a0aya u m.o.).

DK3aMeHATOPY MPEOCTABIISICTCS MPABO 3a/1aBaTh BOIIPOCHI CBEPX OMIIeTa, a TAKIKE TIOMUMO TEOPETH-
YEeCKUX BOIPOCOB JaBaTh JUISl PEIICHUS 33a[a4d U MPUMEPHI, HE BBIXOJAIINE 32 PAMKH MPOIIEHHOI0 MaTe-
puana 1mo u3y4aeMoi JUCIUTUINHE.

3HaHUs, YMEHUS U HABBIKM O0YYaIOIIUXCS ONPENENAIOTCS OLEHKAMHU «OTIMYHO», «XOPOIIO», «YH0-
BJICTBOPUTEIIbHO», «HEYIOBJICTBOPUTEILHO» U BBICTABIISIOTCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTD H
B 3a4ETHYIO KHIDKKY 00y4aronierocs B IeHb 3K3aMeHa.

[Tpu mpoBeneHNH YCTHOTO K3aMEHa B ayIUTOPHH HE JOJDKHO HaXOIUThCs OoJiee (VKasvleaemcs Ko-
Ju4ecmao 0byuarowuxcs) Ha OJHOTO IpenoiaBaTes.

[Tpu mpoBeneHNH YCTHOTO AK3aMeHa CTYACHT BHIOMpAET dK3aMEHAI[MOHHBIA OMIIET B CIYyYailHOM TIO-
psiziKe, 3aTeM Ha3bIBaeT (paMUIIMIO, UMS, OTYECTBO U HOMEP 3K3aMEHAIIMOHHOTO OUJIeTa.

Bo Bpems sk3aMeHa 00ydJaronuecss MOTYT TOJIb30BATHCS C Pa3pelIeHus] SK3aMEeHaTopa MporpaMMoi
JUCLUIUIMHBL, CTIIPABOYHONH M HOPMATUBHOW JIUTEPATYpOil, APYTUMH MOCOOUSMHU U TEXHHUECKUMH Cpel-
CTBaMHU.

Bpems moaroToBku oTBeTa MpH cAadye SK3aMeHa B YCTHOU (opMe JOKHO COCTaBIIsATh He MeHee 40
MUHYT (10 KETaHUI0 00YyJaromerocss OTBET MOXKET ObITh JOCPOUYHBIM). Bpemst oTBeTa — He Oosiee 15 mu-
HYT.

OOyuaronuiics, UCTIBITHIBAIOIINN 3aTPYAHEHUS TIPU MOJTOTOBKE K OTBETY IO BHIOPAaHHOMY UM OwJIe-
Ty, UMEET IPaBO Ha BHIOOpP BTOPOro OWJIETa C COOTBETCTBYIOIIMM MPOAJICHUEM BPEMEHH Ha MOJATOTOBKY.
[Tpu okOHYATEILHOM OIICHMBAHWU OTBETA OIEHKA CHIDKAETCS Ha OJMH 0aul. Beiada TpeThero Ouiera He
pasperraercsi.

Ecnu oOyuaromuiicst ssBUJICS Ha 9K3aMEH, M, B3sIB OMIIET, OTKA3aJICS OT MPOXOXKICHUS aTTECTAIlUU B
CBSI3U C HEMOJATOTOBJICHHOCTBIO, TO B BEJOMOCTH €MY BBICTABIISETCS OL[CHKA «HEYIOBIECTBOPUTEIHLHOY.

Hapyiienre TUCHMITUIMHBI, CHUCHIBAHHME, WCIIOIB30BaHUE OOYYAIONMIMMHUCS HEpa3pelIeHHBIX IMevar-
HBIX ¥ PYKOITUCHBIX MaTEpUaIOB, MOOMIBHBIX TeIe()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX KOMITBIOTEPOB,
HOYTOYKOB M JIPYTUX BHJOB JMYHOW KOMMYHUKAITMOHHOW W KOMITBIOTEPHON TEXHHKH BO BpPEMs aTTecTa-
IIMOHHBIX HMCIIBITAaHUH 3ampelieHo. B ciydae HapymeHus 3Toro TpeOoBaHMS IpenoaaBaTelib 00s3aH ya-
JUTH 00YYarOIIerocs U3 ayJAUTOPUH U MIPOCTABUTH €MY B BEIOMOCTH OIICHKY «HEYIOBJICTBOPUTEIILHOY.

BricTaBieHne OLEHOK, MMOMYYEHHBIX MPU MOJBEACHUHU PE3yJbTaTOB MPOMEXYTOYHON aTTeCTalluu, B
3a4€THO-9K3aMEHAIIMOHHYIO BEJOMOCTh M 3a4ETHYIO KHIKKY MPOBOJUTCS B MPUCYTCTBHH CaMOro o0yda-
fouterocs. [IpernogaBareny HeCyT EPCOHANBHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEHHOCTh U TOYHOCTH BHE-
CCHUS 3amKcell 0 pe3yabTaTaXx MPOMEKYTOUYHOW aTTECTAllMU B 3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh U B
3a4EeTHbIC KHUKKH.

HesiBka Ha SK3aMeH OTMeUaeTcsl B 3a4€THO-IK3aMEHAIIMOHHON BEIOMOCTH CIIOBAMH «HE SBUJICS».

Jnst oOydaronuxcsi, KOTOpble HE CMOIJIM CaTh 3K3aMEH B YCTAHOBJIGHHBIE CPOKH, YHUBEPCUTET
YCTaHABJIMBACT MEPHOJ JUKBUIAIUH 33J0JDKEHHOCTH. B 3TOT mepuoa npenogaBareiny, TPUHUMABIIHE K-
3aMeH, JOJDKHBI YCTaHOBHTH HE MEHee 2-X JHEW, KOorjaa OHM OyAyT NMpUHHUMAThH 3a70JbKeHHOCTH. MHpop-
MaIysi O JIUKBUIAINY 33/I0JDKCHHOCTH OTMEYAETCsI B 9K3aMEHAIIMOHHOM JTUCTE.

OOyuaronmMces, MOKa3aBUIMM OTJIMYHBIE U XOPOIINE 3HAHUS B TEUCHHE CEMECTpPa B X0/1€ MOCTOSH-
HOTO TEKYIIIEro KOHTPOJISI YCIIEBAEMOCTH, MOXKET OBITh MTPOCTABIICHA SK3aMECHAI[MOHHAS OIIEHKA JOCPOYHO,
T.e. 0e3 crmaum ok3ameHa. OIleHKa BBICTABISETCS B SK3aMCHAIMOHHBIM JIUCT MJIM B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb.

WHBanuapl ¥ JUIa ¢ OrpaHUYECHHBIMH BO3MOXKHOCTSIMHU 3710POBBSI MOTYT CIaBaTh 9K3aMEHBI B MEXK-
CECCHOHHBIN TIEPUO]] B CPOKH, YCTAHOBJICHHBIC HHIMBHUIYaIbHBIM YUCOHBIM TUTAaHOM. MHBa MBI M JTHIIA C



OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI, MMEIOIINE HAPYIICHHUS ONOPHO-IBHTaTEIbHOTO ammapara,
JOIMYCKAIOTCS Ha aTTECTAL[MOHHBIC CIIBITAHUS B COMPOBOKIEHIH aCCHCTEHTOB-COMPOBOKIAIOIIHX.
[Ipouenypa mpoBeaeHNs MPOMEKYTOYHOM aTTECTANH ISl OCOOBIX CITydaeB m3jokeHa B «[lomoxe-
HUM O TEKyIIeM KOHTPOJE YCIEBAaeMOCTH U MPOMEKYTOUHOM artecTanuu odydarounuxcs no OITOIT 6axa-
naBpuarta, cnenuanurera u Maructparypel» OI'BOY BO IOxHo-Ypansckuii 'AY (OYpI'AY-I1-02-

66/02-16 ot 26.10.2016 1.).

Ne Kona 1 HauMeHOBaHuE
OueHouHbIE CpeacTBa WHJUKATOpa KOMIIe-
TEHILINH
Bomnpock! k 3x3ameny
1. | llepuognueckuii 3axon J[.1. MenneneeBa. CoBpeMeHHasi hOpMyYITHPOB- U-1omk1
Ka 3aKOHA. 3HAYEHHE NEPHOJUYECKOrO 3aKOHA Il XUMUMU. Vcmonss )
- YET OCHOB
2. | IlonsTe XUMHYECKOU TEPMOAUHAMUKU. TepMOIMHAMUYECKUE CUCTE- HbIe 33KOHBI  6CTe-
MBI — CTBEHHOHAy4YHBIX
3 Tennossie 23 eKxTh peakiuii. JHTAIBIN CUCTEMBI. 3aKoH ['ecca TMCIHTUIHH JUTs pe-
4 OHTpOIUS CUCTEMBI. IIEHWSA CTAHAAPTHBIX
5 CBoOopanas >Heprus ['m60ca kak GyHKIHsS COfTO?IHI/I?I ]feI_HeCTBa. AG, 3a7a4 B COOTBEI-
KaK MpUYMHA MPOTEKAHUS CAMOIIPOU3BOJILHOMN peakiuil. CTBHHM C HAmpaBlIeH-
6 CoBpeMeHHast MOJIENb COCTOSHUSA JIEKTPOHA B aTroMe. KBaHTOBBIE YHC- | pocrhio npodeccro-
J1a. HAJIBHOM e TEIbHO-
7 ITpuHIMIBI 3aTI0JHEHNUS 2TIEKTPOHHBIXOpOUTaAIEel aTOMa B OCHOBHOM CTH C IPUMEHEHHEM
cocrosiuuu: npunuun [laynu, npasuno Xynaa, npaBuiio KieukoBckoro. HHGbOPMALIHOHHO-
DNEeKTpOHHBIE EMKOCTH opOuTaseil, ypoBHEH U MOAYPOBHEH. KOMMYHHKAI[HOHHBIX
8 Tunbel XUMUYECKHUX CBSI3€H: KOBAJICHTHASI, HIOHHAS, METAJUIMUECKAs], BO- | TexXHOIOLHIL
JOpOAHAs!.
9 XapaKkTepucTUKa CBA3CH: NEKTpHUUECKHE TUIOIbHBIE MOMEHTHI, 3(h-
(heKTHUBHBIE 3apsIIbl aTOMOB, HAMIPABJIIEHHOCTh U HACBIIIICHHOCTH, HEP-
T'Usl U JJIMHA CBSI3HU.
10 | 10. Onmpenenenne MOHATHS «KOMIUIEKCHBIE COeTUHEHUS». OCHOBHBIE
MTOHSATUS KOOPAUHALIMOHHON TEOPHH.
11 | Baxueiinive TUIBI KOMIUIEKCHBIX COETUHEHUM.
12 | Ilpuumabl 00pa30BaHMs BOJHBIX PACTBOPOB. | OMOT€HHBIE M TE€TEPOTEH-
HBIE paCTBOPBHI.
13 | CiocoObl BBIpaXKEHHS COCTaBa PaCTBOPOB.
14 | DnekrponuTsl. CBONCTBA pacTBOPOB AJIEKTPOJIUTOB.
15 I'maponus coneit. Tunel runponusa.
16 | IlonsiTHE O CKOPOCTH XUMUYECKOU peakiuu. OCHOBHBIC (DAKTOPBI, BIIH-
SIFOLIIME Ha CKOPOCTh peakiuu. OCHOBHOM 3aKOH KMHETHKH.
17 | 3aBUCHMOCTBH CKOPOCTH XMUMUUYECKOW peaklnu oT Temneparypsl. [Ipen-
CTaBJIeHHE 00 YHEPTHH aKTUBALMH, SHEPTETHUYECKOM Oapbepe U nepe-
XOJIHOM HPHEPreTUYeCKOM KOMILIEKCE.
18 Kunernueckas konueniusi paBHoBecus. Koncranra pasHosecus. CMe-
LIEHUE PABHOBECUS TPU U3MEHEHUH KOHIIEHTPALIMH, TEMIIEPATYpPhl U
napienust. [Ipunmun Jle-llarenbe.
19 | Obmas xapakTepucTiKa 31eMeHToB rpymnisl [A. Bogopoa (13o0tormsl,
noydeHue, Gu3nIecKue 1 XMMHUYECKUE CBOMCTBA).
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Bopna, reomerpus u cCBOMCTBA €€ MOJIEKYJIbl. XUMHYECKHUE CBOMCTBA BO-
nbl. Boga kak pactBoputesnb. Boia B ceIbCKOM X0351CTBE

21 | Ilepokcun BogopoJa.

22 | XUMHYECKHE CBOMCTBA IIEIOYHBIX MeTaUIOB. Kanuii Kak jIeMEHT -
TaHus pactenuid. Kanuitaple ynoopenus.

23 | ®usnyeckue ¥ XUMHYCCKUE CBOMCTBA KaIbliUsd U Maruus. X Ouosoru-
YecKoe 3HaYEHUE

24 | ®usnueckue U XUMUYECKUE CBOMCTBA AJIIEMEHTapHOTr0 Oopa.

25 | Kucnoponusie coequHeHus 0opa: OKcui, OOpHast KUCIOTa, TOIUKHCIIO-
THI OOpa, UX COJIH

26 | dusnyeckrue U XUMHUYECKHE CBONCTBA METAJITMYECKOTO aTFOMUHUS.

27 | Okcuabl ¥ TUAPOKCHUIBI ATFIOMUHUS, pa3HOOOpa3ue UxX CTpoeHus, aMmgo-
TEPHOCTh ATUX COCAMHEHHH, PEaKI[Mi UX B3aUMHOTO MPEBpaIlleHuUs.

28 | XuMuUs HEOPTraHUYECKUX COSAMHEHUN yriaepoa: yriIeKUcloro ra3a u
€ro MPOU3BOJIHBIX.

29 | 3HaueHue coeAMHEHUN yriaepoa B celbCcKoM Xo3sicTre. Kpyrosopor
yriaeposa B npupoze. TomnuBHas dHepreTuka, moJimMepbl. JKOJIoruye-
CKME aCTEeKThl XUMHUHU YTIIEpOJIa.

30 | Xumusa coenuHeHui kpemuus. KpeMHe3eM, CHIIMKAThl U aTFOMOCHIIMKA-
ThI KaK TOYBOOOPA3yIOIINE MUHEPAITBL.

31 | OcobeHHOCTH XUMHH T'epMaHus, 0J0Ba U cBUHIA. [IpuMeHeHmne ATHX
SJIEMEHTOB U X COCOUHEHUN. DKOJIOrnYecKas OlacHOCTL COSIUHECHUMN
CBUHIIA

32 | X"MHUA MOJIEKYJISIPHOTO a30Ta.

33 XHWMUSA aMMHUaKa ¥ €ro Mporu3BOIHbIX.

34 | XuMHg OKCHUIOB a30Ta, a30THOU KHUCIJIOTEI U €€ COJIEH.

35 | ®ochop, annorponHbie MOUBUKAINH, PU3HUECKHAE U XUMUYIECKUE
CBOICTBa MOJIEKYJIsipHOTO (hochopa.

36 | OprodochopHas kucmoTa u ee conr. 3HadeHue Gocdopa Kak IeMeHTa
nutanus. Docdopueie ynoOpeHus.

37 | ®u3nUecKue U XUMHYECKHUE CBOMCTBA KUCIOPO1a. DKOJOTHYECKAs pOJIb
KHCIIOPOJIa U 030HA aTMOC(hEpBHI.

38 CoennHeHus cepbl ¢ BOJOPOIOM U KuciaopooM. CepHasi KUCIIOTa,
Cynb(]arsl.

39 | CepHUCTBIH a3, CEpHUCTAs KUCIIOTa, CyabhuThl. CepoBOIOPOA U MOJHU-
Cynb(aHBbl.

40 | DIEKTPOHHOE CTPOCHUE aTOMOB TaJIOTEHOB M 3aKOHOMEPHOCTH M3MEHE-
HUS CBOWMCTB rajioreHoB B noarpynmne. CoeauHenus Gropa.

41 XJ10poBOAOPOA, coigHas kuciora. CoequHEHHS XJIopa ¢ KUCIOPOJAOM U
WX CBOWCTBA.

42 | Xumusi 6J1arOpOTHBIX Ta30B (CTPOCHHE aTOMOB, OCOOEHHOCTH XUMHYE-
CKUX U (PM3UYECKUX CBOMCTB).

43 | CemelcTBO Xene3a.

44 | Xumus mapranua (OKCUIbl, THAPOKCHUIBI, KUCIOTHI, COJIN).




45 | OcoOeHHOCTH XUMHUU XPOMa; €r0 BaXKHEHIIINE COeTUHEHUS (OKCUIBI,
TUAPOKCH]IBI, KUCIIOTHI, COJIN).

46 | Xumusi MEIM U €€ COeAMHEHUN (OKCUABI, THAPOKCUIBI, COJIH).

47 | Ilpeamer, 3a1a4u ¥ 3HAUCHHE AHATUTUYECKONU XUMUHU.

48 | Ucropus pa3BUTHS aHATUTUYECKON XUMUH.

49 | Knaccudukamms MeTof0B aHAIH3a.

50 | ToyHOCTh AHATMTUYECKUX ONPEICTCHUI

51 | Teoperuueckre OCHOBBI AHATUTUYECKOM XUMHUU: 3aKOH JIEUCTBYIOIIUX
MacC.TeOpHUsl NEKTPOITUTHUECKON TUCCOIMALMU, TPOTOIUTHYECKAs
TEOpHsL.

52 | Beruucnenne pH pacTBOpPOB CHIIBHBIX M CITA0BIX KUCIOT M OCHOBAHHA.
BreiBon hopmyo.

53 | bBydepnsbie pacTBOpHI, UX TpUMEHEHHE U pacueT pH.

54 | XuMuueckoe paBHOBECHE B reTeporeHHbIx cucrteMax. [1P, ero mpume-
HEHHE.

55 | CriocoOwl BEIpaKEHHS KOHIIEHTPAIIMH PACTBOPOB: MPOIICHTHAS, MOJISP-
Hasl, HOpMaJIbHAasl, TUTP, MOJIsLTIbHAS KOHLICHTPALIUH.

56 | OcHoOBBI rpaBUMETpUYECKOTO aHanu3a. CyTh METO/Ia, IPUMEHEHHE,
ycnoBus npoBenaeHus. Ocaxxaaemast v rpaBUMeTpudeckast Gopmeal.

57 | IloaroroBka BellecTBa K rpaBUMeTpuyeckomMy ananusy. Haeecka. Ile-
pEeKpUCTAIUIN3ALUS.

58 | PacTBOpeHue U OCaXieHUE B TPaBUMETPHUU.

59 | ®unbTpoBaHKE, BHICYIIMBAHUE U MPOKAIMBAHKUE, BEIYMCICHUS B TPABU-
METPUHU.

60 | OcHoBBI THTpUMETpUYECKOTO aHanu3a. CyTh, MPUMEHEHHUE, YCIOBUS
MIPOBEACHUSI.

61 | PacTBOpBI B TUTPUMETPHH.

62 | Knaccudukanus metonoB TuTpuMeTpun. CyTh KaKI0H TPYIIIBI METO-
JIOB.

63 | O6mwme nmpueMbl TATPOBAHMS.

64 | XapakTepucTuka METOJI0B HelTpanu3aiuu. [IpoBenenue, mpuMeHeHne
Y 3HAYCHHUE.

65 | Kpusble TUTpOBaHMSI, X IOCTPOEHUE U IPUMEHEHNE B AHAJIUTUKE.

66 | Muaukatopsl, UX MPUMEHEHHE U CBOMCTBA. Teopuu HHANKATOPOB.

67 | XapakTepucTUKa METOJOB KOMIIJIEKCOHOMETPHH.

68 OCHOBBI OKHCIINTEIEHO-BOCCTAHOBUTEILHEIX METONOB aHanu3a. Kiac-
cu(UKaIMs STUX METOJIOB.

69 | XapakTepucTrKa epMaHraHaTOMETPUH, HOAOMETPUU U XPOMATOMET-
pumn.

70 | XapakTepucTUKa METO/I0B OCAXKIACHHUS.




3a7a4m K dK3aMEHy

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

Omnpenenute MOJSPHYIO KOHIEHTPALMIO PACTBOPA, MOJIYYEHHOTO TIPU
pacTBopeHNH cyabdara Hatpus maccor 42,6 r B Boae maccoit 300 T, ec-
JIM TUIOTHOCTH MOJYYEHHOro pacTBopa pasHa 1,12 r/m.

KaK TIOBJIUACT YMCHBH_ICHI/IC JaBJICHUA 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 006EMoM 150mut. [IpuHSB MIIOTHOCTH BOBI PABHOM
1r/m11, onpesieTnTe MaCCOBYIO I0JI0O COJIM B MOJYYEHHOM PacTBOPE.

[Tpu onpenenEHHBIX YCIOBUSIX PEAKIIHSI XJIOPOBOIOPOIA C KUCIOPOIOM
spisiercst ooparumoit: 4HCI(r) + O2(r) — 2CI2(r) + 2H20(1), AHO= -
116,4x/Ix Kakoe BnusiHME Ha paBHOBECHOE COCTOSIHHE CHCTEMBI OKa-
KYT: a) yBEJIMUCHHUE JIaBJICHUS; O) MOBBIIICHUE TEMIIEpaTyphl; B) BBE-
JICHUE KaTajJu3aTopa.

MeTo10M 37eKTPOHHOT0 OaniaHca moaoepuTe KO3 PHUIMEHTHI B CXeMe
OKHUCIIMTENbHOBOCCTaHOBUTENBHOM peakiiuu: Nal + NalO3 + H2SO4
—I12 + Na2S0O4 + H20

[TonydyeHHOE ypaBHEHHE NEPENUIINATE B MOHHON U COKPAIIEHHOM MOH-
HOM popmax. HazoBute komrnekcHbie coenuuenus: a) [CrPO4(NH3)3];
0) [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 CTEIEHH OKUCICHUS KOMITJIEKCO00-
paszoBaTesiel B COIMHEHUSX.

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

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUS THIPOJIN3a HUTpaATa
QIIOMUHHUS U alleTaTa HAaTPUs. Y KAKUTE PEaKIIMIO CPEJIbl B paCTBOpE
coni. HanmuimmTe BhIpaskeHus AJ11 KOHCTAHThBI THAPOJIN3a

10

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

11

Onpenenuts TEPMOJIMHAMUYECKYIO BO3MOXKHOCTb Pa3I0kKeHUs IpU
KOMHaTHOW Temneparype cienyromux semects: a) NH4NO3(T) =
N20(r) + 2H20(r) 6) (NH4)2CO3(1) = 2NH3(1) + CO2(r) + H20(1)

12

Oo6pa3zen u3BectHska Maccoit 0,5T 00paboTanu COITHON KUCIOTOM, Ipr
3TOM BBIJIETUIIOCH 75MIT YIJIEKHCIIOro ra3a. Onpenennre MacCoBYIO J10-
710 KapOoHaTa KaJlbIs B JAHHOM 00pas3iie N3BECTHSKA.

13

CocTaBuUTh 37€KTPOHHBIE U Tpadudeckue Gopmyisl atoma Br u mona
Al3+.

14

Omnpenenure MOISPHYIO KOHIIGHTPAIHMIO PACTBOPA, MOTYIEHHOTO ITPH
pacTBopeHUH cynb(aTa HaTpus Maccoit 42,6r B Boge maccoit 300r, eciu
TJIOTHOCTH MOJYYEHHOr0 pacTBopa paBHa 1,12r/mu.

15

B Boge maccoit 400r pacTBopuiu cepoBoopo 00sEMoM 12mi (HOp-
MasbHbIe ycaoBus). Onpeaennute MacCoBYIO JIOJIO CEPOBOIOPOA B pac-
TBODE.

16

CMech MEIHBIX U MarHUeBBIX OMUIIOK Maccol 1,5T o6paboTanu n30bIT-
KOM COJISIHOM KUCJIOTHL. B pe3ynbTaTe BBIIETHIICS BOIOPO] 00BEMOM

N/I-1omk-1
Hcnonb3zyeT OCHOB-
HbIE 3aKOHBI ecTe-
CTBEHHOHAYYHBIX
JTUCHUILIUH UL pe-
LIEHUSI CTaHJAapPTHBIX
3alady B COOTBET-
CTBUU C HaIlpaBJICH-
HOCTBIO TIpodeccro-
HAJIBHOW JI€SITEIBbHO-
CTU C NPUMEHEHUEM
MH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI




560mi (HOpMaibHbIE yciioBusA). OnpenennTe MacCoOBYIO A0I0 MEIU B
CMECH.

17

3akoHuMTe ypaBHEeHUs peakiuil. PaccraBbre k03 punmentsl. a) FeSO4
+ KMnO4 + H2S504 —...... 0) Na2S + K2Cr207 + H2S04 —» S + ...

18

Haiitu MonsipHYt0 1 HOpMallbHYIO KOHIIEHTpanuto 10%-Horo pactBopa
HNO3 (nmmotHocTh pactBopa 1,051/mi).

19

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS THIPOIN3a HUTpaTa
QIIOMMHMS U aleTaTa HaTpHsl. Y KAKUTE PEaKLHIO CPENBI B paCTBOPE
conu. Hanummre BIpaskeHuUs AJ11 KOHCTaHThI THAPOJIN3A.

20

[Tpu mostHOM cropanuu THIICHA (C 00pa30BaHUEM >KHIKOW BOJIBI) BBI-
nenunock 6226x]x. Haiitn 00EM BCTYMUBIIETO B PEAKIIHIO KUCIOPOIa
(ycIIOBHSI HOpMAJIbHbIE)

21

Cxopoctb xummudeckoit peakiuu 2NO(T) + O2(r) = 2NO2(r) npu KoH-
neHTpamuax pearupyronux semectB [NO]=0,3momnb/1 1 [O2]
0,15momns/n coctaBuna 1,2:10-3mois/n-cex. Halith 3HaueHEe KOHCTaH-
Thl CKOPOCTH PEAKIIHH.

22

[Tpu cmemenuu ra3oo0pa3HbIX BemecTB A U B mpoTekaeT XumMudeckas
peakuus: 2A + B = 2C + JI. 3BecTHO, 4TO uepe3 HEKOTOPOE BpeMsl 1o-
CcJie Hayasla peakiiMy KOHIIEHTPAllUd BEUIECTB COCTABUIN: [A] =
2monn/n; [B] = 1monb/n; [C] =1,6 Moab/11. BEIYUCINTG HCXOMHBIC KOH-
LIEHTpaluu BemecTB A u B.

23

Haiitu npoueHTHyt0 ¥ MossipHyto kKoHeHTpauuu 0,31 pactBopa H3PO4
(mnotHocTh pactBopa 1,01r/mi)

24

CocTaBbTe HOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS THIPOIN3a HUTpATa
MeZU U KapOoHaTa Kauusl. YKaXXUTe peakIUIo CPesibl B PACTBOPE COJIN.
Hanummre BblpaXkeHUs 1151 KOHCTAHTHI TUAPOJIN3A.

25

Paccunraiite 00beM pacTBOpa cepHOl KHCIOTHI (MaccoBas noyist H2S04
8%, mnotHocTh 1,05 r/Mi1), KOTOPBINA OTPEOYETCs I IPUTOTOBIICHHS
pacTBoOpa ¢ MacCOBOM J0JIel cepHOM KUCI0Thl 2% oobeMom 400 mut
(mnorHocTh 1,01 T/™Mi).

26

B Boze maccoii 1000 r pacTBopuiu cyiabdar Kaiaus KOJTHYECTBOM BeIlle-
CTBa 2 MOJIb. BbIynciinTe MaccoByIO JIOJII0 pACTBOPEHHOT'O BEILIECTBA.

27

K pactBopy cepHoit kucimotrsl 0o6bemoM 250 M (MaccoBast monst H2S04
12%, nnotHocts 1,08 r/mun) npununu Boay maccoi 120 r. PaccuunTaiite
MacCOBYIO JIOJIK0 CEpHON KUCIIOTHI M3y4YEHHOM pacTBOpe

28

PaccunTaiiTe KOJIMYECTBO BELIECTBA THAPOKCUIA HATPHUSI, KOTOPBIN MO-
TpeOyeTcst Uit MPUTOTOBIIEHUS pacTBopa Maccoil 60 T ¢ MaccoBoi J10-
Jen menoun 15%.

29

K pactBopy conu maccoii 250 r (maccoBas 1oas 10%) npunuiu Boxy
o6bemoM 150 mut (mmoTHOCTH 1 T/MIT), OTIpeIeTuTe MacCOBYIO JIOJIO CO-
JIU B TIOJTYYCHHOM PacTBOPE.

30

Omnpezenute Maccy coJId M Maccy BOJIbl, KOTOPbIE TOTPEOYIOTCA IS
IPUTOTOBIIEHHS pacTBopa oobeMom 120 mi (tutoTHOCTH 1,1 r/™MIT) €
MaccoBOH noyier coau 15%.

31

Kakoii 06beM pacTBopa ruapokcuaa kanus (maccoBast aomnst KOH 12%,
moTHOCTh 1,11 v/Mur) Hago mpunuTk K Bojie Maccoit 500 r, 9To0sI mo-
JTy4uTh pactBop ¢ maccoBoi nonei KOH 5%?

32

XmopoBoaopoa oobemoM 5,6 1 pactBopuiu B Boae maccoid 500 1. Bei-
yucnute maccoByto nonto HC1 B monyueHHOM pacTBope

33

K pactBopy conu maccoii 250 1 (MmaccoBast nonst 10%) npunwiii Boy
o6vemoM 150 mit (ToTHOCTH 1 T/MIT), OTIpeieTMTe MacCOBYIO JIOJIO CO-
JIM B TIOJTyYeHHOM PacTBOPE.




34 | B Boge maccoii 400 T pacTBOpmIH CepOBOAOPO] 00beMoM 12 mit (HOp-
MaJIbHBIE YCII0BHs). OTIpeaeIuTe MacCOBYIO JOJII0 CEPOBOAOPOA B MO-
JIyYEeHHOM PacTBOPE.

35 | PaccumTaiiTe Maccy BOABI M pacTBOpPa C MACCOBOM JIOJIEH XJIOpUIa Mar-
Hus 20%, KOTOpble MOTPeOyI0TCs AJIsl IPUTOTOBJICHUS PACTBOpA MAacCOU
300 r ¢ maccoBoii nonerd MgCl2 4%.

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MTPEACTABICHBI B TAOJIHUIIE.

Hlkana Kpurepun oueHuBanus
- 00yJaromuiicst MoJHO YCBOMJI y4eOHBIH MaTepua;
- TIOKa3bIBa€T 3HAHHE OCHOBHBIX MOHATUHN JUCHMILIUHBI, TPAMOTHO IOJb3Y-
€TCsl TEPMUHOJIOTHUEH;
- TPOSBIIICT YMEHHE aHAIM3UPOBaTh U 0000maTh WH(POpPMAIUIO, HABBIKU
CBSI3HOT'O OIIMCAHUS SIBJICHUI U MPOLIECCOB;
Ouetika 5 - IEMOHCTPHUPYET YMEHUE U3JIaraTh MaTepuai B OMPEIesIEHHOMN J0rnuecKoit
IIOCJIEZIOBATENILHOCTH;
(OTIIMYHO)
- TOKa3bIBa€T YMEHHME MJUTIOCTPUPOBATH TEOPETHUECKHE TMOJOKEHUS KOH-
KpPETHBIMU TIPUMEPAMU;
- IEMOHCTpHUPYET CHOPMUPOBAHHOCTh M YCTOMYMBOCTH 3HAHWMA, YMEHUU U
HABBIKOB;
- MOTYT OBbITh JTOMYIIEHbI OHA—BE HETOYHOCTH IMPH OCBEUICHHH BTOPOCTE-
IIEHHBIX BOIIPOCOB.
- OTBET YNOBJIETBOPSIET B OCHOBHOM TpPeOOBAHMUSIM Ha OLEHKY «5», HO IpHU
0 4 3TOM UMEET MECTO OIMH U3 HEAOCTATKOB:
(;;;1;1;2110) - B YCBOEHUH y4eOHOro mMarepuasa JOMylieHbl Mpo0esbl, He HCKa3UBIINE CO-
Jiep>KaHue OTBETA;
- B M3JIOXKEHUU MaTepHasia JONyleHbl He3HAYUTEIbHbIE HETOYHOCTH.
- 3HAaHHE OCHOBHOTO NMPOTPaMMHOI0 MaTepHajia B MUHUMAJILHOM 00beme, T10-
IPEUIHOCTH HENPUHIUIHAIBHOTO XapaKkTepa B OTBETE Ha SK3aMEHe: HEIOJIHO
WIM HETOCJE0BAaTEIbHO PACKPBITO COJEp)KaHHe MaTepualia, HO ITOKa3aHO
0 3 oO11ee MOHUMaHKE BOIIPOCOB;
Henka - UMEJIMCh 3aTPYJHEHHS WM JOMYIICHBI OMUOKA B OMPEISICHUH TOHSATHUH,
(YAOBIETBOPUTEIBHO) .
UCIOJIb30BAaHUN TEPMHUHOJIOTHH, ONKCAHUU SBJICHUN U IMPOLIECCOB, UCIPaB-
JIEHHBIE TI0CJIE HABOAIIMX BOIPOCOB;
- BBISIBJIEHA HEIOCTaTOYHAasl c(pOPMUPOBAHHOCTH 3HAHWM, YMEHHUI U HAaBBIKOB,
00y4JaroImuiicsi He MOXET NPUMEHHUTh TEOPHIO B HOBOM CUTYallUH.
- mpoOesbl B 3HAHUSX OCHOBHOI'O MPOTPAMMHOI0 MaTepuaia, NPUHIUIHAIb-
HbIE OITMOKM IIPY OTBETE Ha BOIIPOCHI;
- 0OHapy>KEHO HE3HAHWE WJIM HETIOHWMaHKEe OOJIbIICH WM HanboJiee BaXKHOU
Ouerka 2 4acTH yueOHOro Marepuaa;

(HEeyIOBJIETBOPUTEIBHO)

- JIOMYILEHbI OIMOKN B OMPEJCIICHUN MOHATUH, TPHU UCIIOJIb30BAHUU TEPMHU-
HOJIOTUH, B ONMCAHUU SIBJIEHUN U MPOLECCOB, KOTOPHIE HE UCTIPABIICHBI MTOCIIE
HECKOJIbKUX HaBOJSIIIUX BOIIPOCOB;

- He c(hopMHpOBaHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS,
YMEHHS U HaBBIKH.

4.2.3. KypcoBoii mpoekT/KypcoBas pabora

KypcoBoii mpoekt/kypcoBasi paboTa He IPeTyCMOTPEHbI y4eOHBIM TIAHOM
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