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1 [lnanupyemMble pe3ybTaThl 00yUeHNsI 110 JUCHUIIIMHE, COOTHECEHHbIE ¢
ycranoBjaeHHbIMH B OIIOII BO unankaropamMu 10CTHKeHUS KOMIIeTeHIIH

1.1 llepeyenr KoMmneTeHUMid, GopmMup

eMbIX Y4eOHOil JUCIUNIMHON

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINHU

HNHaukaTopbl 10CTHKEHUS KOMIETEHIN I
Ilnanupyemble pe3yabTaThl 00y4eHHus

Oomenpodeccuonannuas komnerenus OITK-1
OIIK-1 CriocobeH n3y4ath, aHAIU3UPOBATh, UCIIOIL30BATh OMOJIOTMYECKHUE OOBEKTHI U IMPOLIECCHI,
OCHOBBIBASICh Ha 3aKOHAX M 3aKOHOMEPHOCTSIX MaTeMaTHUECKUX, (PU3HUCCKUX, XUMUYCCKUX H

OHOJIOTHYECKHUX HAYK U UX B3aMMOCBSA3AX;

N-1omk

Ucnoneayer 6a30BbIe 3HAHUS B 00JIaCTH
MaTeMaTHKH, XUMHUH, (GU3NUKU IS
petieHus 3aaa4 npodeccHoHaIbHOM
JeATEIbHOCTH;

3HaTth (3): OCHOBHBIC METOBI M CIIOCOOBI U3yUCHHS U
aHaau3a OMOJOrHYECKHX 00bEKTOB, 00JIACTH UX
HCIIOJIB30BaHMA; OCHOBHBIC MAaTCMAaTHYCCKHUC,
(huzruecKre, XUMHUYECKUE, OMOIIOTMYECKUE 3aKOHBI U
3aKOHOMEPHOCTH IPUMEHHUTEIBHO K OMO00BEKTaM U
mporeccaM;

Ymers (Y): u3ydath, aHATU3UPOBATH U UCIIOIH30BATh
KOHKPCTHBIC BUIbI 6I/IOHOFI/I‘IGCKI/IX OGT)CKTOB B pCaJIbHbIX
IpoIeccax M MPEeBPaIICHUAX; UCIIOIb30BaTh IS aHAIM3a
3HAaHUA MAaTEMAaTHYCCKUX, q)HSI/I‘IeCKI/IX, XHUMHUYCCKHX,
OMOJIOrMYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH M UX
B3aMMOCBSI3EH;

Baaners (B): crtocoOOHOCTBIO M3y4YaTh M aHATM3UPOBATH
OCHOBHBIC TUIIBI 6I/IOHOFI/I‘ICCKI/IX OG’I)CKTOB, HUCIIOJIb30BAaTh
WX B OTJCIBHBIX TPOIeccax 1 IMPEBPaIICHUX;

N1-2omk-1

Hcmonp3yer 6a30BbIC 3HAHUS B 00J1aCTH
(hu3moorny, MUKpOOHOJIOTHH IS
peteHus 3a1a4 npoecCuoHaTbHON
JeSTELHOCTH,

3HaThb (3): OCHOBHBIC METOMBI M CTIOCOOBI M3YICHUS U
aHaju3a OMOJIOTHYECKUX 00BhEKTOB, 00J1aCTH UX
WCIIOJIH30BAHMS; OCHOBHBIE MAaTEMAaTHYECKHE,
(huzruecKre, XUMHUYECKUE, OMOIOrHYECKUE 3aKOHBI U
3aKOHOMEPHOCTH MMPUMEHUTEIIBHO K OM000BEKTaM 1
mporeccaM;

Ymers (Y): u3yyath, aHaJIU3UPOBATH U UCIIOIB30BATh
KOHKPETHBIE BUJIBI OMOIOTHYECKIX 00HEKTOB B PeaTbHBIX
TIpoIleccax ¥ MPEBPAIIEHUAXK; UCIOIB30BaTh IS aHAIH3a
3HAHHS MATEMAaTHYECKUAX, PU3NICCKUX, XHMHUECKHIX,
OMOJIOrMYECKIX 3aKOHOB, 3aKOHOMEPHOCTEN U UX
B3aHMOCBSI3EH;

Baagers (B): Bnazeer MeTOAUKAMH U METOJIAMH,
OCHOBaHHBIMM Ha  MaTEeMaTHYECKUX, (PU3INUECKUX,
XUMHUYECKUX, OMOJIOTUYECKIX 3aKOHAX "
3aKOHOMEPHOCTSIX ~ Kak Il MW3y4YeHHsS  CaMuX
OMONOrnYecKuXx OOBEKTOB, TaK WM LISl MPOIECCOB C WX
y4acTHeM;

N-3ormk-1

Vcnonb3yer 6a30Bble 3HAHMS B 00JIaCTH
OMOTEXHOJIOTHI JUISl PEIIEHHs 3a1a4
npo)eCcCHOHANBHON JeITENbHOCTH;

3HaTth (3): OCHOBHBIE METOBI M CTIOCOOBI U3yUEHUS U
aHaJIM3a OMOJIOTHYECKUX 00BEKTOB, 00JIACTH UX
HCIIOJL30BaHUs; OCHOBHBIE MaTEMaTUUYECKHUE,
(hm3mueckue, XUMUYECKUE, OMOIOTHYECKUEe 3aKOHBI U
3aKOHOMEPHOCTH PUMEHUTEIHHO K OMO000BEKTaM |
mporeccaM;

Ymers (Y): UCHONB30BATH IS aHATIW3A 3HAHUS
MaTEeMaTUYECKHUX, (PU3NIECKUX, XUMHUUECKHUX,
OMOJIOrMYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U UX
B3aHMMOCBSI3CH;

Baaners (B): Biajeer MeTouKaMU U METOJIAMH,
OCHOBaHHBIMU Ha MAaTEMAaTHUYECKHUX, (DU3NUYECKHUX,




XMMHUYECKUX, OMOJIOrMYECKUX 3aKOHAX U
3aKOHOMEPHOCTSIX KaK JUTS U3y4CHHS CaMUX
OMOJIOrNYECKUX 00BEKTOB, TaK U JISI IIPOIIECCOB C MX
ydacTuem;

OIIK-7- Cnoco6en npoBoauTh KCIIEPUMEHTANEHBIE HCCIIEI0BAHMUS ¥ HCIIBITAHUS 10 33 1aHHOI
METO/IMKe, HaOMOACHUS U U3MEPEHUs1, 00pabaThIBaTh U HHTEPIIPETHPOBATH SKCIIEPUMEHTAIBHBIE
JaHHBIC, TPUMEHSS MaTeMaTHIecKue, GU3nuecKre, PU3UKO-XUMHUECKHE, XHMUYECKHE,
OMONIOrUECKHE, MEKPOOHOJIOTHIECKIE METO/IBI

N-1lomk7

Hcnone3yer 3HaHUSAMHU O
MPUMEHEHUH (PU3NKOXUMHUECKUX,
OMOJIOTHYECKUX,
MUKPOOMOIOrHYECKHE METOIaX
HCCIIe/IOBaHMUS, BRIOOPE
OITUMAaIbHOM METOJHUKH, JIOTHKEC
IIPOBEJEHHUS IKCIIEPUMEHTA B
npoheCcCOHaIbHOMN JAeATEIbHOCTH;

3Hartb (3): QuzuKo-XxMMHUYECKHE, OMOIOrHYECKUE,
MUKPOOHOJIOIHYECKUE METOJIbI HCCIICIOBAHMI, BEIOOD
ONTUMAJIbHON METOUKH, JIOTUKH MTPOBEACHHUS SKCIIEPUMEHTA B
poeCCUOHAIBHOMN eI TELHOCTH;

Ymets (Y): UCHOIB30BATH 3HAHUS O IPUMEHEHUH
(DU3UKOXMMHYECKUX, OMOJIOTHYECKUX, MUKPOOUOIOTHYECKHE
METOJIOB UCCIICAOBaHNUS, BLIOOPE ONTHUMAILHONW METOIUKH,
JIOTHIKE MPOBEICHUS SKCIIEPUMEHTa B TPOECCH OHATLHON
JIeATENBHOCTH;

Bnaners (B): 3HaHUAMHU O MPUMEHEHUH (HU3UKOXUMUYECCKHUX,

OMOJIOrMYECKHX, MHKPOOHOIOTHIECKUX MeTOoJax
MCCIICZIOBAHUS, BBIOOPE ONTHUMAJIbHOM METOAMKH, JIOTHUKE
MIPOBEICHUS JKCIIEpUMEHTA B podeCCHOHATBHOM
JIeITEILHOCTH;

WNA-20mx-7

[Tnanupyer v MPOBOAUT HAYYHO-
HCCIIEI0BATENBCKYIO PadoTy ¢
HCTOJIb30BaHHEM
9KCTIEPUMEHTAIILHBIX (DH3NUECKUX,
(UBHKO-XUMUYECKIX, XHMHUECKHX,
OMOXMMHYECKHX,
MUKPOOHOIOrHYECKAX METOIOB;
OCYIIECTRIISIET CTATHCTHYECKYIO
00paboTKy pe3ynbTaToB
JKCIIEPUMEHTOB; (hopMynmpyer
BBIBOJIBI M 3aKJTFOUCHHUS IO
MPOBEICHHBIM YKCIIEPUMEHTAM;

3Harthb (3): 0cOOEHHOCTH TIIIAHUPOBAHUSA U TIPOBEICHUS
HAy4YHO-MCCIIEIOBATENECKON pabOTHI C MCIIOIb30BAaHUEM
9KCIIEPUMEHTANBHBIX (PU3NYECKUX, PUIUKO-XUMHUYECKHX,
XUMHYECKUX, OMOXUMHUYECKUX, MUKPOOHOIOTHIECKUX
METOJIOB; OCYIIECTBIICHHS CTATUCTHICCKON 00paboTKH
PE3yIBTATOB IKCIIEPUMEHTOB; (HOPMYITHPOBATH BHIBOJBI H
3aKJTFOUEHHS 110 TIPOBEICHHBIM IKCTIEPIMEHTAM;

Ymetsb (Y): UCIOIB30BATE AKCIIEPUMEHTANBHBIC (DH3HMUECKUE,
(hU3UKO-XUMHYCCKH, XUMUICCKIE, ONOXUMHYICCKUE,
MUKPOOHOIOTHYECKIE METO/IBI;, OCYIIECTBISAT
CTaTHCTUYECKYIO 00pabOTKY PE3yIbTaTOB IKCIIEPHMEHTOB;
(hopMynHpPOBATEH BBIBOABI M 3AKITIOUSHIS 110 TIPOBEECHHBIM
JKCIIEPUMEHTaM;

Baapers (B): HayuHO-HCCIIEIOBATEIHCKOM PabOTOil C
WCIIOJIH30BAHUEM IKCIIEPUMEHTAIFHBIX (PH3UIECKUX, (PU3HKO-
XUMHYECKUX, XUMHUYECKHX, OMOXUMUIECKUX,
MUKPOOHOJIOTHYECKIUX METOJIOB; CTATUCTHIECKOW 00paboTKO#
PE3yIBTATOB IKCIIEPUMEHTOB; CIIOCOOHOCTIMHU
(hopMyHpPOBATEH BBIBOABI M 3AKIFOUSHIS 110 TIPOBECHHBIM
SKCIEPUMEHTAM;

WJI-3onk-7

JleMOHCTpUpYyeT HaBBIKU
MIPOBEICHHS YKCIIEPUMEHTAIBHBIX
MCCIIE0BaHNI OMOTEXHOIOIMYECKIX
MPOLIECCOB, OOBEKTOB U SIBICHUIA;
00pabOTKH U aHAIIM3a TTOTYYEHHBIX
IKCTIEPUMEHTAIBHBIX JaHHBIX;
COCTaBJICHHSI OTYETOB MO TEME HIIH
0 pe3yJbTaTaM IMPOBEAECHHBIX
9KCIIEPUMEHTOB;

3HaTh (3): HaBBIKY MPOBENECHUS SKCIEPUMEHTAIbHBIX
uccIeI0BaHUi OMO-TEXHOJIOIMYECKUX MPOLECCOB, 00bEKTOB
U SIBJICHUH; 00pabOTKM M aHaJM3a MOIy4EHHbIX
IKCIIEPUMEHTAJIbHBIX JaHHBIX; COCTABIICHHUS OTUETOB 110 TEME
WM TI0 pe3yJIbTaTaM MPOBEICHHBIX 3KCIIEPUMEHTOB;

Ymets (Y): 1eMOHCTPUPOBATH HABBIKY TPOBEICHHUS
HKCIIEPUMEHTAJILHBIX UCCIEAOBAHMH OMOTEXHOIOTMYECKUX
IPOLIECCOB, OOBEKTOB M SIBJICHNH; 00pabOTKK U aHaIM3a
MOJTYYEHHBIX IKCIIEPUMEHTANIBHBIX JaHHBIX; COCTABJICHUS
OTYETOB IO TEME WJIH 110 pe3yabTaTaM MPOBEIEHHBIX
3KCIIEPUMEHTOB;

Baapners (B): HaBbIKaMu IIPOBEEHUS SKCIIEPUMEHTAIBHBIX
uccie10BaHnui OMOTEXHOMOTHYECKHX MPOLIECCOB, O0BEKTOB U




HBHCHHﬁ; O6pa6OTKI/I 1 aHaJIn3a MOJYYCHHBIX
OKCIICPUMCHTAJIbHBIX JaHHBIX; COCTAaBJICHUS OTUCTOB 110 TEMC
HJIN IO pE3yJibTaTaM NPOBEACHHBIX SKCIICPUMCHTOB,

2. llesin 1 3a1a4M OCBOEHUSI YUeOHOH TUCHUIIMHBI, MECTO IMCUMILIUHBI B CTPYKTYpe
OIIOIT BO

Huctmmuimna  Xumusi  (HeopraHWdecKas, aHaJIuTHUecKas (QHU3KOUIOWIHAs, OpTraHuYecKas)
OTHOCHTCSL K 0OS3aTeNbHOW YacTH OCHOBHOW Tpo(hecCHOHANBHON 00pa3oBaTEeNbHOW MTPOrpaMMBbl
Bbiciiero oopasoBanusi 19.03.01 —buorexHonorus, npoduiis — buoTexHOIOrus MUIEBBIX MTPOU3BOICTB.
HN3ydaercs Ha BTOPOM Kypce U TPETbEM CEMECTpe

N3ydenue 3Toi TUCHUIUIMHBL HEOOXOJMMO IPU KOHKPETHOU padoTe Mo CrennaibHOCTH,
HalpaBJICHHOM Ha pelleHHe KOMIUIEKCHBIX 3aJad 10 OpraHu3alid U MPOU3BOJACTBY
BBICOKOKAUYE€CTBEHHOM MPOJYKIIMHU PACTEHUEBOJCTBA B COBPEMEHHOM 3eMienenuu. BaxHbiMu
LEISIMU U3YYEHUS! JUCUUIUIMHBI SBJISIETCS OCBOEHHE OCHOBHBIX MPONEIEeBTUYECKUX YMEHUM
(ymMeHue ocBauBaTb HOBble O0OJACTM 3HAaHUM WM HOBBIE CMEXHBIE C TOJIY4YEHHOM
CHelHalbHOCTH). B 3T 1enu BXOAUT yMEHUE NPaBUIBHO W TPaMOTHO OpPraHU30BaTh U
ohopMHTh TIO0YIO MPOBOIUMYIO paboTy, paboTa B KOJUICKTUBE B KaueCTBE HWCIIOJHHUTENS W
BEIYLIETr0, U YMEHUE TPAaMOTHO UCIOIB30BaTh TEPMUHBI U MOHATHUS (PU3UKO-XUMHUYECKON HAYKHU,
KOTOpbIE MOMOTYT 0akallaBpy peliath MnpoQeccruoHalbHbIE 337auyd B COOTBETCTBUM C BHIAMU
NEeSITeIbHOCTH: TPOU3BOJCTBEHHO - TEXHOJIOTUYECKOM, OpraHM3allMOHHO-YIIPABIEHYECKOM,
HayyHO-HccaenoBarenbckoil.  Kpome Toro, B 3agayy U3ydeHHs JAUCUUIUIMHBI BXOJUT:
3aKperyieHhe W OCBOCHHME Ha HOBOM YpPOBHE MarepHallia M0 XUMHUYECKHUM TUCIHUILUIMHAM,
MPOMJCHHOTO Ha MPEAbLAYIIUX Kypcax, pa3BUTHE CIOCOOHOCTH K MOCTPOCHUIO MOJAEIbHBIX
MPEJICTaBICHU O MPOTEKAIONIMX B JKUBBIX OOBEKTAX B YACTHOCTH SBJICHHSIX U HX
MaTeMaTH4eCKOM ONHCAHUU.

Hean: GopmupoBanue oOmenpodecCHOHATBHYI0 U OOIMIEKYIbTYPHYIO KOMIIETSHIIUNA Y
OyIyIUX BBITYCKHUKOB, IMOJATOTOBKA CTYAICHTOB K 3(P(PEKTUBHOMY HCITOIb30BAHUIO XUMHH JIJISI
perieHuss MpoeCCHOHANBHBIX 3a7a4 B Oyaymieid mnpodecCHOHaNbHON JEATEIHHOCTH. XHUMUS
SIBJIIETCS OJJHOW M3 OCHOBHBIX (DyHIAMEHTAIBHBIX TUCIUIUIMH U UMEET OTPOMHOE 3HaYCHHE IS
MMOJTOTOBKH MH)KEHEPOB-TEXHOJIOTOB XHWMHUYECKHE 3HAHUS — ITO TEOPETUYECKass OCHOBA IS
OCBOCHHS CIICIIMAIBHBIX JAUCIUIUIMH — XMMHUW M TEXHOJOTUU BUHA, KUPOB W 3(PHUPHBIX Macen,
MOJIOKA M MOJIOYHBIX MPOJIYKTOB sl pelieHus NpodecCHOHANbHBIX 3a1ad B Oymayiiei
poheCcCHOHANTBHOM JIEATEILHOCTH.

3agaum JMCHUIIIMHBI:

® /1aTh CTYIGHTaM OMNpeAeNEHHBbI MUHHUMYM 3HaHUH 1O OOmmIel, KOTOpPHIii
CrocoOCTBOBAN ObI YCBOCHHUIO MPOGUIHPYIOIIUX JUCHUIUIMH, oOecrieunBan Obl TOHUMaHUE U
OCBOEHHE METOJIOB aHaJM3a U 3aKJaAbIBal Obl Oa3uC IS MOCIEYIONIel TPaKTHUECKON padoThI;

— TPHUBHUTH HABBIKH BBITMOIHEHUS! OCHOBHBIX OTIEpaIliid, IPY MPOBEACHUN XUMHUYECKOTO
IKCIIEPUMEHTA, B TOM YHCIIE aHAJTMTUYECKOTO, U O0YUUTh MIPaBUJIaM 00PaOOTKH €ro pe3ynbTaToB;

— TPHUBUTH CTYJCHTAM 3HAHHS 110 TEOPETUUECKUM OCHOBAM aHATTUTHYECKON XUMUH,

— 0Oy4HTh OCHOBaM COBPEMEHHBIX METOJIOB XUMHUECKOTO U (DH3UKO-XUMHUECKOTO aHAIIH3A;

— Hay4UTh CTYJICHTOB TOJIb30BaThCSl TEXHUIECKUMH U aHATTUTUYECKUMH BECAMH, OTIPEIETISATh
Maccy OMpeIeNIIeMOrO BEIIeCTBAa METOIOM IPaBUMETPHUYECKOTO aHAIIN3a, TOTOBHUTh CTaHIAPTHBIC U
paboure pacTBOPBL, MPOBOIUTH CTAHAAPTU3ALINIO PA0OUMX PaCTBOPOB;
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—  OINpPEAENATH KOHLEHTPALMIO aHAJIM3UPYEMOT'O PACTBOPA U MAcCy OIPEIEIsIEeMOro BEIECTBA
METOJJAMH KHCJIOTHO-OCHOBHOT'O, KOMIUIEKCOHOMETPHYECKOTO M OKHCIIUTEIHFHO-BOCCTAHOBUTENHHOTO
TUTPOBAHMUSL, TTOJIH30BATHCSI MEPHOM MOCY/I0H U Ta00PaTOPHBIM 000PYIOBAHHEM;

— HaAy4yHTh paboTaTh HA COBPEMEHHBIX MPHOOpPaX, MPEAHA3HAYCHHBIX VTS (PU3UKO-
XUMHYECKIX UCCIICIOBAHMI 1 aHAJIN3a;

— TIPUBHUTH HABBIKK PACYETOB U MPUTOTOBJICHHS PACTBOPOB 33/IaHHOM KOHIICHTPAIIUH;

— JUIS IOJTy9eHHs TOCTOBEPHBIX PE3yIIbTaTOB aHAIH3a, HAYIUTh CTATHCTUIECKOM 00paboTKe
TIOJTy4E€HHBIX PE3YJIbTaTOB AKCIIEPUMEHTA,

- Ppa3BUTHUC Hpe}lCTaBJ—ICHI/Iﬁ O TICHCTHUYCCKUX CBA3AX MCKAY OTACIbHBIMH KJaCcCaMU
OpraHMYeCKUX COCIMHEHUM;
- OCBOCHHC HpI/IéMOB n METOA0B pa6OTI>I C OPraHN4€CKNMHU BCUICCTBAMU,

- M3y4YeHHE IPOIECCOB MOJIOYHOKHUCIIOTO, CIUPTOBOTO, MACISTHOKHCIOTO OpOKEeHUH,
OpO’KeHMsI TEKTUHOBBIX BEIIECTB, PA3JIOKEHUS KIETYATKH, JKUpAa M JIMTHUHA, IIPOIIECCOB
MIpEeBpaIleHUs] COCJMHEHUH a30Ta, UX BO30YyAWTENeH, KOHEYHBIX MPOAYKTOB, POJIM B THIIEBOU
MIPOMBIIIICHHOCTH, TUTAHUH PacTEeHUI;,

- OBIIQJICHUE YyMEHHEM TOTOBUTH TNpenapaThl BO30YAWTENEH IaHHBIX IPOIECCOB
pacrio3HaBaTh WX Ha MpernapaTax, JaBaTh OIEHKY JaHHBIX IIPOIIECCOB B YCIOBHSAX IMPOU3BOICTBA.

3. O0bemM yuyeOHOM JMCUMIIMHBI B 324€THBIX ¢AUHULAX ¢ YKA3aHHEM KOJIHYeCTBa
aKaJleMH4YeCKHX YaCOB, BbI/ICJICHHbIX HA KOHTAKTHYIO padoTy 00y4yaroumuxcs ¢
npenoaasareseM (10 BUAAM y4eOHBIX 3aHATHI, TEKYLIHI U IPOMEKYTOYHbIH KOHTPOJIb 110
AUCHMILIMHE) M HA CAMOCTOSATEIbHYIO PadoTy 00y4Yaromuxcst

3.1 3aouHas popma oOyueHust

Bunx yaeOHo# paboTh 1 cemectp
OO611ast TpPYA0EMKOCTh AUCHUIIINHBI, 3a4ETHBIX €AMHHII 3
4acoB 108
AyautopHasi (KOHTaKTHasi) paboTa, 4acoB 16
B T.4. 3aHATHS JICKIIUOHHOTO THIIA 64
3aHATHUS CEMUHAPCKOTO TUTIA 32
MIPOMEKYTOYHAS ATTECTALNS 0,25
CamocTrosiTesibHasi padoTa 00y4arOIMXCs, 4YacoB 40
KontpoJnb 4
Bun npomexyTrodHoii arrectauuu 3a4€T

Bun yuebHolt paboThl 2 ceMecTp
OO611ast TpPYA0EMKOCTh AUCHUTUINHBI, 324€THBIX €AMHHUII 3
4acoB 144
AyauTOpHas (KOHTAKTHasA) padoTa, 4acoB 72
B T.Y. 3aHATHUS JEKIIMOHHOTO TUIA 36
3aHATUS CEMUHAPCKOTO TUTIA 36
IIPOMEKYTOYHAsl aTTECTALIMS 0,25
CamocrosiTesibHast padoTa 00y4aOIMMXCsi, 4YaCOB 66
KonTpoJas 6
Bun npomexxyTouHO# arTecTanun HK3aMEH

4. Copep:xaHue JMCHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3/iesaM) ¢ YKa3aHHeM
OTBE/ICHHOT0 HAa HUX KOJIMYeCTBA aKA/IeMU4YeCKUX YaCOB M BUAOB Y4eOHBIX 3aHATHH




4.1 Ilepeuenv pazodenoe OucyuniIuHvl ¢ YKA3AHUEM MPYOOEMKOCHU AYOUMOPHOU
(Konmakmmoit) u camocmoamenbHol padomol, 6UO08 KOHMPOJiell U nepeuHs KOMnemeHyu

Ounas popma 00ydeHus

TpynoeMKocTh, 4acoB Kon
B TOM YHCIIE KOMITETE
— HaunMmenoBanue
HanmeHnoBaHue pa3aeinoB U TeM AyJUTOPHOM | CAMOCTOs HIOAK
BCETO . . | OIIEHOYHOTO CpencTBa
(KOHTAKTHOM | TETHHOM
) paboThI paboThHI
OIlK-1
Pasnen 1. Heoprannveckasi xumusi | 54 32 20 OIIK-7
1.1 OcHOBHBIC TOHATHS © 3aKOHBI
14 8 10 TectupoBanue,
XUMUH
v OTYeT 10 J1ab0paTOPHBIM
12. Tlepuomuyveckuii  3aKOH W paGotam
nepuoanyeckas cucrema. CrtpoeHue
14 8 10
aroma.  XuUMHYECKass  CBSI3b U
CTPOEHHE BEIIECTBA.
1.3 Tumbl XWMHYECKHX pEAKIHA | 13 8 10 OIIK-1
3aKOHOMEPHOCTH UX IPOTEKAHHUSI OIIK-7
TectupoBanue,
1.4. PacTBOpBI. DEeKTpOIHTAYECKAS HaGODATODHEIM DABOTAM
JICCOIUATIHS 13 8 10 paTop p
Paznen 2. OIIK-1
A 54 32 20
AHamuTH4YecKass XUMHS OIIK-7
2.1.TeopeTnaeckue OCHOBEI TectupoBanue, OIIK-1
AHAJIUTHYECKON XUMUHU 12 6 4 ortuyer 1o jJadoparopaeiM| OITK-7
paboram
2.2. XuMH4ecKoe paBHOBECHE B TectupoBanue,
TOMOICHHBIX, I'€TepOreHHbIX cucTemax | 10 6 4 otdet o nadopartopasiM| OITK-1
paboram OIIK-7
2.3. KadecTBeHHBII aHATN3. 8 6 4 OIIK-1
OIIK-7
2.4, I'paBUMETPUIECKUI aHAJIH3. 8 6 4 OIIK-1
OIIK-7
2.5. TurpumeTpryecKuii aHaIN3. OIIK-1
KucnorHo-0CHOBHOE, TectupoBanue, OIIK-7
KoMIt1eKcoHOMETprYECKOe, 16 8 4 OTYET 110 J1a00PaTOPHBIM
OKHCITUTETFHO-BOCCTAHOBUTEITHHOE pabotam
TUTPOBAHHE
Htoro 3a cemecTp 108 64 40
Ounas popma 00ydeHus
TpynoeMKOCTbh, YaCOB Kon
B TOM YHCIIE KOMIIETE
S HaumenoBanue
HanmeHnoBaHue pa3nienoB u Tem ayJIMTOPHOH |camMocTosTe HINH
BCETO . . OIIEHOYHOTO CPEeNICTBa
(KOHTaKTHOW | JFHOU
) paboThI paboThI
Paznen 1. Oprannyeckas Xumusi 80 40 22 OIIK-7
1.1VYrneBomopoast 26 10 8 OIIK-1
1.2. Kucnoponconepxarmiue o8 20 7 KontponbsHas pabora
OpraHnyecKre BellecTBa Tecr
1.3. Asor JKATIH
30TCOAEpKAIIE 26 10 7
OpraHnyecKre BellecTBa
Paznen 2. lucniepcHble U KontponbsHas pabora OIIK-7
32 16 22
KOJUIOM/IHbIE CHCTEMbI Tect OIlK-1




2.1. Tlonsrue dasa, AucnepcHas 15 8 11
cpena
2.2. Knaccudukamus qucriepcHbIX
17 8 11
cucTeM, MUlles1000pa3oBaHme
Pazaen 3. OcHoBbI (pu3uyecKoii 30 16 29 OIIK-7
XHMHH
3.1 OcHOBHBIE 3aKOHBI 10 6 8
TCPMOMHAMUKH KonTtponsHas paboTa
3.2XuMHYeCKOe PaBHOBECHE 10 4 7 Tecr
3.3 pacTBopHI
12 6 7
HTroro 3a cemectp 144 72 66
UTOI'O no gucuuimue 252 136 106 DK3aMeH

4.2 Cooepircanue oucuyuniunsl no pazoenam

Pasznes 1. Heoprannueckasi xummust

Heans — dopmupoBanne o6menpodeccCHOHATBFHYI0 U OOMIEKYIBTYPHYIO KOMIIETEHITUN Y
OyIyIuX BBITYCKHUKOB, IMOJATOTOBKA CTYICHTOB K 3(PPEKTUBHOMY HCITOIB30BAHUIO XUMHH JIJIS
peuieHus NpodecCHOHANbHBIX 3a7ad B Oyaymed mnpodecCHOHAIbHOW — JESTENbHOCTH.
Heoprannueckas Xxumus siBisieTcs OJJHOW M3 OCHOBHBIX (DYHJAaMEHTaIbHBIX AUCUUILIINH U UMEET
OTPOMHOE 3Ha4YeHHE MJIsl MOJrOTOBKU WHKEHEPOB-TEXHOJIOTOB ~XHUMHUYECKHE 3HAHUA — 3TO
TEOpeTHYecKasi OCHOBA JJISi OCBOCHHUS CHEIUMAIbHBIX AUCHUIUIMNH — XUMUU M TEXHOJOTUU BUHA,
KHUPOB U APUPHBIX Macel, MOJIOKa U MOJIOUHBIX MPOJYKTOB Ui PEIICHUs MpodeccuoHambHbIX
3a1a4 B Oyayiien npodeccuoHaabHOM IeITeTbHOCTH.

3agauu — U3y4UTh TEOPETUUECKNE OCHOBBI CTPOEHUS aTOMa U XUMUYECKOU CBSI3U;

U3YYUTh TEOPETUYECKUE OCHOBBI DHEPTeTUKU M KHHETUKU XUMUYECKUX PEaKIUil; TCOPUU
PacTBOpOB, MPUYHUH PACTBOPEHHUS BEUIECTB, MOBEACHUSI HOHOB B PACTBOPAX, TEOPUU CHIIBHBIX U
CJ1a0bIX JIEKTPOJIUTOB;

W3YYUThH MEPUOIMYHOCTh U3MEHEHHUS CBOMCTB aTOMa, HAyYUTh MPECKa3bIBaTh OCHOBHBIE
CBOMCTBa aroma 3JIEMEHTa B 3aBUCHUMOCTU OT PACIIOJIOKEHHUS €ro B MEPUOJUYECKON CHUCTEME
J.N. MenaeneeBa; uayuutsb Teoputo OBP, BaxHeHIIMe OKUCIUTEIN U BOCCTAHOBUTENHN, HAYYUTh
Mpe/icKa3blBaTh HampasieHue nporekanus OBP; u3yunTs KOOpAWHAIMOHHYIO TEOPUIO CTPOCHHUS
KOMILJIEKCHBIX COEAMHEHUH; H3yYUTh Ba)KHEWIIME OWOTEHHBIC SJIEMEHTHI, MX IOJOXKEHHE B
[ICXD A.M. MenzaeneeBa, XAMUYECKOE MOBEJICHHE M OCHOBHBbIE HEOPraHUYECKHE COCAMHEHUS,
chopMUPOBaTh HABBIKK M YMEHHS B MIOJrOTOBKE U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA.

IlepedyeHb y4eOHBIX 2JIEMEHTOB pa3jesia:
IlepeyeHb yueOHBIX 3JIeMEHTOB pa3jieJia:

1. 1. OcHoBHBIEC IOHATHS M 3aKOHBI XUMHUH

Onpenenenue mpeaMera XUMHHU, COAEPKaHUE, LIENTU U 3aJa4i Kypca. XUMHUECKOE €TMHCTBO
mupa OCHOBHBIE 3aKOHBl W TIOHSTHS XWMHM: aTOM, MOJIEKyJa, OTHOCHTENIbHAs aTOMHas |
OTHOCHUTENBHAS MOJIEKYJISIPHASE MACChl, MOJIb, TIOCTOSTHHAST ABOTaIpO, MOJISIPHAST MAcCa, XUMHUICCKHUNA
SKBUBAJIEHT, (h)aKTOP SKBUBAJICHTHOCTH, MOJISIPHAsI Macca SKBUBAJICHTA, 3aKOHBI COXPAHEHHsI MacChl,
TIOCTOSTHCTBA COCTaBa, 3aKOH ABOTaJIpo, 3aKOH YKBUBAJICHTHBIX OTHOIIIEHUH. Kllacchl HEOpraHU4ecKux
COGIMHEHHNA: OKCHIIBI, KUCIIOTHI, OCHOBAHHS, COJIM. ATOMHO-MOJIEKYIsipHOe yueHHe. CoBpeMeHHOe
MIPEACTaBICHHE O CTPOSHWH aToMa C TOYKU 3pPEHHs KBAaHTOBOW TEOPHUHM, KBAHTOBBIE 4YHCIA,
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SHEPreTUYECKUE YPOBHU U TIOJYPOBHH aTOMa, aTOMHBIC OPOUTAIIH, IPUHIUITHI 3ATIOJTHEHUST aTOMHBIX
opOuTasel, CrocoObl 3alMCch 3JIEKTPOHHBIX (OpMya aTOMOB. [IpHHIMIT MUHUMAIBHOW SHEPrHH.
[TpaBuina Kneukosckoro. IIpuniun [aynu. [IpaBuno Xynpaa. IlepuoamyHOCTh U3MEHEHHSI CBOWCTB
aTOMOB: pa/inyca, SHEPTMH MOHU3ALMH, CPOACTBA K AEKTPOHY, 3JIEKTPOOTPULIATEIILHOCTH.

1.2. Mepuoauyecknii 3akoH U nepuomnveckasi cucrema. Crpoenne aroma. XuMHUeCKast
CBfI3b U CTPOCHUEC BELIECCTBA.

XuMHUsl S-3NIEMEHTOB: BOJOPOJ (CBOeoOpa3ue CTpPOEHUs] aToMa BOAOPOJA, YHUKAILHOCTh
(GM3UYeCKUX W XUMHUYECKHX CBOMCTB BOJIOPO/A, OWHAPHBIC COCIMHEHHS BOJOPOA, THIpATaIs
IIPOTOHA, TUAPUJI-UOH, BOJOPOIHAS CBS3b, TEOMETPHS U CBOMCTBA MOJIEKYJIbI BOJIbL, CTPYKTYpa JIbJa U
KUJIKOM BOJbI). DnemeHTbl [A-noarpynmsl (oOmmme cBOWCTBAa HATpHsl, KU U JIPYrHX SJIEMEHTOB
MOJTPYNIbl, BOCCTAHOBUTEIbHBIE CBOWCTBA  ILEJIOYHBIX  METAUIOB, THJPOKCUABL,  COJIH,
THJPaTUPOBAHHbIE KaTHOHbI M KOMIUIEKCHBIE COEIMHEHMS IIEJIOYHBIX METAUIOB, MOHHBIH OOMEH,
POJIM HATPHS M KAJTUSI B )KUBOM KIIETKe, Iepeiaue HEPBHOTO UMITYJIBCA Y )KUBOTHBIX U YEJIOBEKA).

Onementsl [IA-moarpynmnsl. OOmuye CBOMCTBA MarHusi, KajblUs U JIPYTHX 3JIEMEHTOB
MOJTPYNIbl; OTJIMYUSL CBOWCTB OEpUIUTHS OT JPYTHX SJIEMEHTOB MOArPYMIIbI; BOCCTAHOBUTEIbHBIE
CBOMCTBA MarHusi ¥ IMIEIOYHO-3EMEJIbHBIX METAJIOB; THIPOKCU/IbI, COJIU, THPAaTUPOBAHHbBIE KATHOHBI
U KOMIUIEKCHbIE COEMHEHUS; JKECTKOCTb BObI, POJM MarHus W KajiblUs B JKUBOM KJIETKE, B
PaCTUTENBHBIX U YKUBOTHBIX OPraHu3Max, B TUTAaHUH YEJIOBEKa U KOPMIIEHUU KUBOTHBIX.

Xumus p-anementoB: sreMeHThl [IIA-noarpymmer. OOue cBoiicTBa 6opa, alOMUHHS U
JPYTUX JIIEMEHTOB MOJITPYIIIbI; KUCIOPOJICOAEp KaIle COeJMHEHHS O0pa, aFOMHHUS; POJIM 6opa 1
QTIOMUHUS B OMOJIOTMYECKUX CUCTEMAaX.

Onementsl [VA-noarpynmner  OO6miue cBOWCTBa yriieponia, KpeMHUSI U APYTUX SJIEMEHTOB
MOJIrPYMIIbI; XUMUYECKHE CBOMCTBA OKCHJIOB YIJI€pOJa, YrOJbHOM KHCIOTHI U KapOOHATOB; OKCHUJL
KPEMHHUSI, CUJIMKAThl M aTIOMOCHIIMKAThl; COCIMHEHUSI CBHHLA B CTENEHAX OKUCIeHHA +2 u +4;
TOKCUYHOCTb COETMHEHUI CBUHIIA.

Onementsl VA-moarpynnbl. OOmue cBOMCTBa. XWUMHUECKHE CBOWCTBA MOJICKYIISIPHOTO
a30Ta; aMMHaK, TUApa3vH, TUIPOKCWIAMHUH, MOYEBHHA; OKCHUJbI a30Ta; a30THUCTas U a30THas
KUCJIOTBI M MX COJIM, TOKCUHYHOCTh HUTPUTOB U HUTPATOB; OCOOEHHOCTH a30Ta KaKk OWOTEHHOTrO
ANIEMEHTa; 3HAauYeHHE a30Ta B MHUTAaHWM >KUBOTHBIX M YEJIOBEKA; AUIOTPOINHBIE MOIU(PUKAIIH
dhocdopa; bochuHbl; OKCHIBI, KHCIOPOICOACPKAIITNE KHCIOTHI (hocdopa U UX COIH, 0COOCHHOCTH
dbochopa kak OMOTEHHOTO dJIEMEHTa; 3Ha4YeHHE (ochopa B MHUTAHUM YEJIOBEKA M >KMBOTHBIX,
KopmoBeIe (hocdatsr; hocdop B agenozuHTprdochare.

Onementsl VIA-moarpynmel. OOmue cBoiicTBa. Poiib MOJIEKYISPHOTO KHUCIOPOJa Kak
B)XHEHILIEr0 OKUCIIUTEIS B IPUPOJIE; 030H; OKCUJIBI, KUCIOPOACOIepKaIe KUCIOThI, OCHOBAHUS,
COJIM  KUCIIOPOJCOAEPKAIMX KHUCIOT Kak Ba)KHEHIMEe KIacchl XUMHUYECKUX COCAWHEHUH;
XMMHUYECKHE CBOMCTBA MEPOKCHIAa BOJIOPO/IA; XUMUUECKHE CBOWCTBA 3JIEMEHTHOU cepbl; OMHApHBIE
COEIMHEHUS CEePhl C BOJOPOJOM U KUCIOPOJOM; CEPHUCTAsT KUCIOTA, CYAb(UTHI, CEpHAs KHUCIOTa,
Cynb(haThl; MPUMEHEHUE COSTMHEHHI CEpPhl B CETTLCKOM XO3sICTBE; OMHAPHBIE COSTMHEHUS CeleHa C
BOJIOPOJIOM U KUCTIOPOJOM; CEJICHUCTAsi KUCIIOTa, CEIEHUTHI; CEJICHOBAs KUCIIOTA, CEEeHAThI; CeJIeH
KaK MHKPOJJIEMEHT B MIUTAHUU YEJIOBEKA U )KUBOTHBIX.

Onementsl VIIA-noarpymmel.  O6mue cBoiictBa. DTOpoBOAOPOI, (PTOPOBOIAOPOIHAS
KUcHoTa, ¢ropunsl. Posib ¢ropa B KHU3HENESITENHHOCTH YENOBEKa U KMBOTHBIX; XJIOPOBOJOPOJ,
XJIOPOBOJIOPOJHAS KHUCJIOTa, XJIOPUIBI;, POJb XJIOPOBOJOPOJHOM KHCIOTBI W XJIOPUIOB B
KU3HEIEATENIBHOCTH YEJIOBEKA U JKUBOTHBIX; OKCUBI XJIOPA, KUCIOPOACOAEPKAILUE KUCIOTHI XJI0pa
U MX COJIM; IPUMEHEHHEe OpOMUJIOB U IPYTUX COeTMHEHUI OpoMa B BETEPUHAPUH; AIEMEHTHBIN MO/,
HOJI0BOJIOPOJI, MOJOBOAOPOIHAS KHUCIIOTA, MOJUIBL;. KUCIOPOACOJEpKAIME KUCIOTHI MOAAa U UX
COJIM; PUMEHEHNE HOJIA, NOJUJIOB U JPYIUX COEUHEHUN HOJa.

Xumusi OMOTeHHbIX d-37IeMEHTOB: 00IIMe CBOMCTBA M OCOOCHHOCTH MEPEXOIHBIX METAIIOB;
COCIIMHEHUs LIMHKA, KaJMUs U PTYTH; POJIb COCIMHEHMH Xpoma, MOJMOJEHa, MapraHIia, Kelesa,
HUKEISI, MEIU U IIMHKA B YKU3HEAEATEIBHOCTU YEJIOBEKA M KMBOTHBIX; TOKCMYHOCTh COEIVHEHUM
KaJIMUS U PTYTH.

1.3. TunbI XUMHYECKAX PeaAKIHIi H 3aKOHOMEPHOCTH UX MPOTEKAHUS



CpenHsiss 1 UCTHHHAsI CKOPOCTb XMMHUUYECKOM peakiyu. PakTopbl, BIUSIOLIUE HA CKOPOCTh
peakimu. OJeMEHTapHas CTaJusl XUMHUYECKOM peakiu. 3akoH JEHCTBYIOIIMX Macc Jyis
ANIEMEHTAPHON CTaIMK XUMHUUYECKOU peakimu. KorcranTta ckopoctu peakiuu. [Ipauno Bant-I'odda;
ypaBHeHUE AppeHuyca. DHeprus aktuBaiuu. Karaims, BUbl KaTaim3a, MEXaHW3M KaTaIUTHYECKOrO
neucTBUs. XUMUYECKOe paBHOBecHe. [[MHaMUUECKHil XapakTep XMMHUYECKOrO PaBHOBECHS. 3aKOH
JNEUCTBYIOIIMX Macc Uil xuMmudeckoro pasHoBecus. Ilpunnmmn Jle-Illarense. PaBHOBecue B
reTeporeHHbIx cucremax. [Iponssenenue pactBopumoctu. PaBHoBecre B OMOIOTMUECKUX CUCTEMAX.

[pupona xumudeckoii cBsi3u. Teopun 0O0pa30BaHMSI KOBJICHTHOM CBSI3H: METOJ BAJICHTHBIX
ceeir (MBC), Teopust THOpHIM3AlMM W AaTOMHBIX opOutaiiel. KpaTHOCTh W TONSIPHOCTB
KOBIEHTHOM CBsi3u. (CBOICTBA KOB&ICHTHOM CBSI3U: JUIMHA M DHEPIHs, HACHIIIAEMOCTh U
HarpaBlieHHOCTh. MoHHas CBsI3b, PUpOa 00pa30BaHUs U CBOMCTBA. MeTaymmdecKast CBs3b, IPHPO/IA
00pazoBaHus ¥ CBOMCTBA. MEXMOJIEKYIIIPHOE B3aUMO/ICUCTBHE, BOJIOPOTHAS CBSI3b.

[leprommyaeckuii 3akOH M €ro coBpeMeHHas GopMyaupoBKa. [lpupona mepuOTUIHOCTH
CBOMCTB 35ieMeHTOB. CTpyKTypa NEpHOJMYECKOM CHUCTEMBI SJIEMEHTOB. VI3MeHeHue cTpoeHus u
CBOMCTB 3JIEMEHTOB B IEpHOJie, B Ipymmne (paauyca aToMma, SHEPruil MOHM3AlMU U CPOACTBA K
ANIEKTPOHY, SJEKTPOOTPULIATENLHOCTH). [IOHATHS BallEHTHOCTU U CTETIEHU OKUCIICHUSL.

1.4. PacTBOpBI. DIIEKTPOIUTHYECKAS THCCOH AT

[Tpruunabl 006pa3oBaHust pacTBOPOB. PUBNYECKUE U XUMHUYECKUE CUJIBI, O0YCIOBIMBAIOIINE
o0OpazoBanue pacTBOpoB. PU3UKO-XUMHUECKas Teopusi oOpa3zoBanus pactBopoB /[[.M. Menzaeneesa.
CrnocoObl  BbIpa’k€HHMsI COCTaBa pacTBOPOB: MaccoBas JOJs BEIIECTBA B pacTBOpE, MOJsIpHAs
KOHIICHTpAIlsA, MOJISIpHAs KOHIIEHTpAIMsl SKBUBAJICHTA, TUTP. Teopus DICKTPOJUTHICCKOM
acconmanmu  Appenuyca. (CBOWCTBa pacTBOPOB  JJEKTPOJIUTOB. CHIIBHBIE  AJIEKTPOJIUTHI.
AKTHBHOCTb, MOHHas cuiia pactBopa. Cralble ANIEKTPOJIUTHI, CTENIEHh U KOHCTAHTa JWCCOLMAIINN.
3akoH pazbasienus OctBaybaa. J{uccormanms Bopl. MlonHOe npounsBeneHne Boabl. BoaopoaHblii u
THJIPOKCUJIbHBIN MoKa3aTesu. Poib KOHIIEHTpaliu HOHOB BOJIOPO/ia B OMOJIOTMYECKUX OpraHu3Max.
I'uaponus coneit. CreneHb U KOHCTaHTa TUPOJIN3a, MX B3aMMOCBSA3b, BIMSHUE HA HUX PA3IMYHBIX
(daxTopoB. bydepnpie cuctempl, ux coctaB. Mexanmsm OydepHoro aedcTBus. BomopomHsrii
nokaszatesnb U OydepHas EMKocTh OydepHbIX pacTBOpoB. Poiib OydhepHbIX cHCTeM B OMOJIOTHYECKUX
polieccax.

OnektpoHHas Teopus OBP. Baxuelme OKUCIUTEIM UM BOCCTAHOBUTENM. OKUCIUTEIBHO-
BOCCTaHOBUTENbHOE paBHOBecHe. CTaHIAPTHBIA OKHCIUTEIbHO-BOCCTAHOBUTENBHBIM MOTEHIMAL
Vpasuenne Hepucra. DJIC u nampabnenue npotekanusi OBP. [ambBannueckuii snemeHt. Psin
HaIpsbKEHU MeTauioB. BnusiHue cpenpl M BHEMIHMX ycinoBHM Ha Harpasienue OBP u xapaxtep
poaykToB. J{uddy3noHHBINH 1 MEMOpPaHHBIH MOTEHIIMAIIBI, KX OHosTorudeckoe 3HaueHue. Poias OBP B
OpraHu3Me.

KoopauHaimonHas Tteopusi CTpoeHHMs KOMIUIEKCHBIX coequHeHnd Bepuepa. Ctpoenue
KOOPJMHAIIMOHHOM c(hephl: KOMILIEKCOOOpa30BaTelb, KOOPAUHAIIMOHHOE YUCIIO, JTUTaH/bl, JOHOPHBIE
aTOMbI JIMTAHJIOB, JEHTATHOCThb. ['eoMeTpus KOOpAMHAIMOHHOHN cdepbl, BHEIIHEC(EpHbIE HOHBIL.
VY CTOWYMBOCTh KOMILIEKCHBIX COEIMHEHUI B pacTBopax. KOHCTaHTHI YCTOMYMBOCTH, KOHCTAaHTHI
HecTorKocTH. DaKTOphl, BIMSIONME HAa YCTOMYMBOCTH KOMIUIEKCHBIX COEIMHEHHII B PacTBOpax.
Xenartel, BHyTPUKOMIUIEKCHBIE COSAMHEHUS], 3apsi]l KOMILIEKCOOOpa3oBaTeis.

Pasnmen 2 . AnanuTndeckast XuMUs
Heap — mpuoOpeTeHNe TEOPETHUECKUX 3HAHUN U MPAKTUYECKU YMEHUH, TO3BOJISIFOIINX
MOJArOTOBUTH U IPOBECTH KAUECTBEHHBIN M KOJIMYECTBEHHBIN aHAIM3.
3agaum — U3YYUThb TEOPETHUYECKHE OCHOBBI AHAIMTUYECKOW XUMHUHU, OCHOBHBIE
MIPUHIIUIBI KAa4eCTBEHHOTO aHalu3a, CPOpPMUPOBATh HABBIKK M YMEHHUS B IMOATOTOBKE U
MPOBEACHUN KAUYECTBEHHOIO aHallM3a; HW3YYUTh OCHOBHBIE MPHUHIUIIBI TPABUMETPUUYECKOTO
aHanu3a, chOpMUPOBATh HABBIKM M YMEHHS B TOJATOTOBKE W MPOBEIECHUU T'PABUMETPHUIECKOTO
aHa/IN3a;
M3YyYUTh OCHOBHBIE MPUHLUIIBI TUTPUMETPUUECKOTO aHAIN3a, KHUCJIOTHO-OCHOBHOTO
TUTPOBaHUsA, CHOPMHUPOBATH HABBIKK M yMEHHUS B TIOJTOTOBKE W  TPOBEACHUU
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TATPUMCTPHUYCCKOTO aHaJIM3a W, B YaCTHOCTHU, KHUCIOTHO-OCHOBHOI'O THUTPOBAHHUA, HU3YYUTH
OCHOBHBIC IMMPUHIOUIIBI KOMIIJICKCOHOMETPHUYCCKOI'O TUTPOBAHUA; U3YYUTHL OCHOBHBLIC ITPHUHIIUIILI
OKHCJIUTCIIBHO-BOCCTAHOBUTCIILHOI'O TUTPOBAHUA, MECTOAA IICPMAHI'aHATOMCTPHHU.

IlepedeHb y4eOHBIX 3J1IEMEHTOB pa3jena

2. 1. TeopeTnyeckre 0CHOBbI AHATUTHUYECKOI XUMHU
[Mpeamer anamuTudeckoit xumun. Kitaccudukaiys METo[0B aHamm3a. XUMHISCKUE, (DU3MUeCKUe U
(bHM3UKO-XMMHUYECKIE METO/bI aHamn3a. KauecTBEHHBIN M KOJIMYECTBEHHBIN aHamm3. Brioop meronma
aHaIM3a. 3HAUCHUE AHAIMTUYECKOM XMMHUHM JUISI  CEJIbCKOXO3SMCTBEHHOI'O  ITPOM3BOJICTBA,
9KOJIOTMYECKOTO KOHTPOJIS.

2.2. XuMu4ecKoe paBHOBeCHE B TOMOT€HHbIX, FeTePOreHHbIX CHCTEMax

XUMHUYECKOE pPAaBHOBECHE B TOMOIEHHBIX CHUCTEMAX. OJIEKTPOJIUTUYECKAs IUCCOLUAIS.
OneKTpoauTh craadble U cuibHbIe. BogopomHblii nokasarens. Benmuunna pH kak ycioBue npoBeaeHust
AHAJIMTUYECKUX peakiyil. Berurcnenue konnenTpamuii oo H™ u OH', u pH B pacTtBopax KHCIIOT,
ocHOBaHui. bBydepHble pacTBOpbI, WX MNPUMEHEHHWE B aHAIUTUYecKoM mpakthke. Pacuer pH
OydepHbIx pactBOpoB. ['maponus coseil, ero poyib B aHammze. DakToOphl, BIUSIONIME HA TIIYOUHY
MIPOTEKAHUS TUAPOTUTUYECKUX PEAKIIHH.

XUMHUYECKOE paBHOBECHE B TEeTEPOreHHBIX cucremMax. I[IpousBeneHne pacTBOPUMOCTH,
MIPOU3BEAICHUE AKTUBHOCTEW M PacTBOPUMOCTH 3jekTposmra. [lomHoTa ocaxkaeHus U (axTopsbl,
BJIMSIOIIME HA TMOJHOTY OCAKAEHUS: BIMSIHUE OJHOMMEHHBIX MOHOB, pH, KomriekcooOpa3zoBaHue,
OKHCITUTETbHO-BOCCTAHOBUTENBHBIE PEAKIIUH, TEMIIEpATYpa.

2.3. KauecTBeHHBII aHATU3

KauectBennbiii aHanm3. OCHOBHBbIE TPHUHLMIIBI KAaYECTBEHHOTO aHanu3a. [IpumeHeHue B
CEJIbCKOM XO3MMCTBE W SKOJOTMUECKOM MOHMTOPUHIrE. AHAIMTUYECKHE PEaklHu, TpeOOBaHUS,
MpeAbSBIsSEMble K HUM, UX YyBCTBUTEIBHOCTh U CEJIEKTMBHOCTH. JIpOOHBIM M cHCTEMaTHYecKUil
aHanmm3. AHaMTHYecKas Kiaccudukaiys nonos. Karvonsr 1-, 2-, 3-, 4-, 5-i rpynm. Anuonst 1-, 2-, 3-
¥ rpymn. [pymnmoBeie peareHTbl. Makpo-, MOJyMHUKpPO-, MHUKpPO-, YJIbTPaAaMHKpOAHAM3. TeXHUKa
MOJyMUKpOaHann3a (OCHOBHbIE omepanuu). KamenbHple W MHKPOKPUCTAUIMYECKHE PEaKIHH.
OOHapyxeHre kaTHOHOB. KauecTBEeHHBIE peaKklMy Ha KaTUOHBI HATPUS, Kalus, aMMOHHUS, KaJIbLUS.
OOHapyxeHre aHMOHOB. KadecTBEHHBbIC pEaKIMd HAa AHHUOHBI S0s%, POs*, CI, NOs. Anams
HEM3BECTHOT'O BEIIECTBA (KOHTPOJIbHO-aHATUTHYECKAs 33/1a4a).

2.4 I'paBUMeTpUYECKUI aHAIU3

I'paBumeTpuyecknii  aHaM3 Kak MeETOJ  KOJMYECTBEHHOro aHaimusza. llpumeHenue
KOJIMYECTBEHHOIO aHallM3a B arpONpPOMBIIUIEHHOM IPOMU3BOACTBE M 3KOJIOTMYECKOM KOHTPOJIE.
OO6nacTu MpUMEHEeHHUs TPAaBUMETPUUYECKOTO aHaIN3a, ero MpeuMyliecTBa U HenocTaTku. Oneparyy,
MIpUMEHsIeMbIe B TpaBUMETpUYecKoM aHammze. OTOop cpemHeild mpoObl. TpeboBaHUs K BETHMUYMHE
HaBecku. OcaxaeHue. Beibop ocamurens. YCIOBUS OCRXKICHUS KPUCTALIMYECKMX M aMOP(HBIX
BentectB. CoocaxieHne. BpiOop MpOMBIBHOM KUIKOCTU. BpICylrBaHNE M B3BEIIMBAHHE OCAKOB.
TpeboBaHus k rpaBUMETpUYecKoit hopme. AHATUTHYECKUE BeChl. TeXHHKa B3BelMBaHus. PacueTsl B
rpaBuMeTpuyeckoM aHanuze. dakrop nepecuera. OnpeneneHrue BIAKHOCTU CEIIbCKOX03IHCTBEHHON
MIPOAYKLIMU TPABUMETPUUECKHM METOJIOM.

2.5. Turpumerpuyeckuii anamms. Cywnocms mumpumempuueckozo aunauza. O0nactu
NpUMEHEHHs. MeTOIbl TUTPUMETPUUECKOTO aHaiau3a. Touka SKBUBaJIEHTHOCTU. CTaHAapTHBIE U
CTaHJAapTU3UPOBAaHHbBIE BellecTBa. M3meputenbHas mnocyna. llpuroroBneHune craHIapTHBIX
pactBopoB. TurpoBanme. Cxopsmmuecs pe3ynbTaThl. CrnocoObl BBIPRKEHHS KOHIIEHTPAIH
pPacTBOPOB B TUTPUMETPUUYECKOM aHAIN3€. BBIUKCICHNS B TUTPUMETPUYECKOM aHAIM3E.

Kucnommno-ocnosnoe mumposanue. CymHOCTb MeTOJA. Buabl KHCIOTHO-OCHOBHOTO
tutpoBanusa. Kpusas tutpoBanus. Teopuss muaukatopoB. MHTepBan mepexona M TOKa3aTellb
TUTPOBaHUS WHIUKaTopa. Breibop wuHaukatopa. IlpuroToBieHue cTaHAApTHOTO pacTBOpa
KapOoHaTa HaTpHs. YCTaHOBIIEHHE TOYHON KOHIIEHTpalUU (CTaHAapTH3alus) pabouero pacreopa
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COJITHOM KHCIOTHI 1O KapOoHary Harpus. OmpeneneHue coep)kKaHHus THIPOKCHIA HaTpUs B
pacTBope (KOHTPOJIbHO-aHAIUTHYECKas 3a/1aua). OnpeiesnieHne BpeMEeHHOM )KECTKOCTH BOIbI.

Komnnexconomempuueckoe mumposanue. CymHocTtb METOo/a. Peakuun
KOMIUIEKCOOOpa3oBaHusi M TpeboBaHus K HUM. OmpenensieMble BEIIECTBA B KOMIUIEKCOHOMETPHH.
Hcronp30BaHre aMHUHOTIONMKAPOOHOBBIX KUCIOT B THTPUMETPHUECKOM aHan3e. MeTauioXpOMHBIE
MHIMKATOPbI ¥ TPEOOBAHUS K HUM. DTHJICHIMAMUHTETPAYKCYCHAs KHUCIIOTA M €€ JMHATPUEBAst COJIb
(xommutexcon — III, D/ITA) kak xenaromerpuueckue peareHTbl. OnpeneneHue coaepaHus HOHOB
KaJIbLIMsl B PAaCTBOPE XJIOpHJIa KAJIbIHs (KOHTPOJIbHO-aHAJIMTHYECKast 3a/1a4a). OnpezaeneHue ooueit
KECTKOCTH BOJIBI.

OxucnumenvHo-eoccmanogumenvhoe mumposanue. CylTHOCTb. MeTopl  OKUCIUTEIBHO-
BOCCTaHOBUTENIBLHOIO TUTpoBaHus. WHimukaropbl, npumensieMble B OB-turpoBanuu. Pacuersl B
OKHCIIUTETIbHO-BOCCTAaHOBUTEIILHOM TUTpOBaHWH. [lepMaHraHatomerpusi. XapakTepuCTHKa METO[a.
OmpenensieMple  BemecTBa B I[EPMaHraHaTOMETpuH.  llpemMyrmectBa W HEIOCTATKH
MepMaHraHaTOMETprH.  [IpUroToBleHWe  CTaHIAPTHOTO  pacTBOpa  INABEIEBOM  KHCJIOTHI
CrangapTu3anys pacTBOpa IepMaHTraHaTa Kajaus 1o I1aBenieBoi kuciore. OrpeneneHue coaepKaHus
xenesa (II) B pactBope comm Mopa (KOHTPOJIbHO-aHATUTHYECKAs 33/1a4a).

Pa3nen 3. Oprannyeckasi XuMHsA

eap —1puoOpectn 3HAHHS OCHOBHBIX TEOPETHUECKHUX IOJNIOKEHHH OpraHWYeckoil Xxumuu (0
CTPOGHWHW W PEAKIMOHHOM CIIOCOOHOCTH BaKHEMIIMX KIACCOB OPTaHWYECKHX COEAMHEHUH),
c(hopMHpOBATEH IEIOCTHYIO CHCTEMY XHUMHYECKOrO MBINUICHHS. M3ydeHume oOmmX 3aKOHOMEPHOCTEH
XUMHNYECKUX BBaHMOﬂeﬁCTBHﬁ OpPraHnu4YeCKuX COG}II/IHCHHﬁ Ha OCHOBE HMX JJICKTPOHHOI'O CTPOCHHUA U
HCIIOJIb30BAHWU  IMOJIYYCHHBIX TCOPETHYCCKUX 3HAHUN oA TEXHOJOTHYECKOro  peryjinpoBaHUs
IIPOU3BOJICTBEHHBIX IIPOLIECCOB XUMHUUECKON TEXHOJIOIMHU C ITOCIIEYIOUIUM IPUMEHEHUEM .
3agaum — PasBuTHe mpPEACTaBICHUH O TEHETHYECKHX CBS3SIX MEXKIY OTACIBHBIMH KIACCaMH
OpraHMYEecKUX coeIuHEHUH; - OcBoeHue NPUEMOB U METOOB PAOOTHI C OPraHUYECKUMH BEIllECTBAMUY;

IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jeJia:

1.1. OcHoBHbIE 3aKOHBI OPraHUYeCKOil XHMHHU. YTJI€BOI0OPO/IbI H HX raJ0reHONPON3BOAHbIE
OcCHOBHBIE 3aKOHBl OPTaHUYECKOH XUMMHU. YTJIEBOAOPOIbl M MX TaJOre€HONPOU3BOIHBIE
BBenenue. Teoperuueckue TpeACTaBlIE€HUS B OpraHudeckod xumuu HacellieHHblie,
HEHACBILIIEHHbIE YIJIEBONOPOABl . ApOMAaTHYECKHE YIJIEBOAOPOAbI 1 anmoreHnpou3BogHbIE
YIJIEBOOPOIOB

1.2. Kuciopoacoaep:kaiiyue oprannyeckue coenHeHus
Cruprtsl.. @enonsl, HapTOIRI IIpocThie a3duphl . Kapborminbable coenuaeans T KapOoHOBBIE
ux (pyHKIMOHAJIBHBIE IPONU3BOAHBIE

1.3. . A3oTcoaep:kaniue opraHuyecKue coeIuHeHust
. Hutpocoenunenuns . AMuns .. A30- u muazocoennHeHus .. [lomudyHKIrOHaNBHEIE
reTepocoepkKaliie OpraHu4IecKue.

Pa3znen 4. IlucniepcHble 1 KOJUIOUAHbIE CHCTEMbI

eas — ¢dopMupoBaHrne COCOOHOCTH MOHUMATh (UIUKO-XUMHUYECKHE OCHOBBI MPOIECCOB U
UCIIONb30BaTh OCHOBHBIC 3aKOHBI (DM3MYECKOHM ¥ KOJUIOMAHOH XHMHH B TIPO(ECCHOHATBHON
IEATETbHOCTH; - (POPMHUPOBAHHE CITIOCOOHOCTH BBIITOIHATH pacyeThl (PU3NKO-XUMHUECKUX MTapaMeTpOB Ha
OCHOBE MeETOIOB (DM3MYECKOW M KOJUIOMIHOH XUMHUH; - (OpMHpOBaHHE TBOPYECKOI'O MBIIUICHHUS,
oObenHEHHe  (YHIAMEHTAJIBHBIX 3HAHMH  OCHOBHBIX  3aKOHOB W METOIOB  IPOBEICHHS
(U3MKOXMMHUYECKHX HCCIIEIOBaHUH, C Mocieayomeid o0pabOTKOW W aHaJIM30M  pe3yJbTaToB
UCCIIe0BaHuil; - GopMHUpOBaHNE HABBIKOB CAMOCTOSATEILHOW ITOCTAHOBKU U TIPOBENICHUS TEOPETUIECKUX
Y SKCIEPUMEHTAIBHBIX (PU3UKO-XMMUYECKUX UCCIIECIOBaHUH.

3agaum — wW3y4YeHUE MPOLECCOB MOJIOYHOKHUCIOrO, CHUPTOBOTO, MACISHOKHCIOTO
Opo>keHM, OpOXKEHUS TEKTHHOBBIX BEIIECTB, PA3JIOKECHHs KIETYATKH, XKUpa M JUTHUHA,
MIPOLIECCOB MPEBPAICHUs COCIUHEHUIN a30Ta, MX BO30yAUTENel, KOHEUHBIX MPOAYKTOB, POJIA B
MUILEBOM MPOMBILIJIEHHOCTH, TUTAHUU PACTEHUM; OBJIAJICHUE YMEHUEM TOTOBUTH IIpPENapaThbl
BO30OyauTeNel JaHHBIX MPOIECCOB pPACMO3HABATh MX Ha Mperaparax, JaBaTh OICHKY JaHHBIX
IPOLIECCOB B YCIOBUAX IIPOU3BOJICTBA.
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Ilepeyenb yueOHBIX 3J1eMEHTOB pa3jiesa:

2.1. YcToitunBoOCTh TUCTIEPCHBIX CUCTEM .
Knaccudukanuss aucnepcHbix cucteM. llomydeHue KOJUIOMIHBIX CHCTeM (KOHJCHCAI[MOHHBIA U
JMCTICPCUOHHBIA METOJIBI).

MunemiipHoe  CTPOCHHE  KOJUIOMJHBIX — YacTUI.  DJIEKTPOKWHETHYECKUH  TOTEHIHAIL

DIIEKTPOKUHETHYESCKUE SBJICHHS B KOJUIOMIHBIX CHUCTEMax. DIeKTpodhope3 U AIEKTPOOCMOC.
VY CTOHYMBOCTD M KOATYIISALUS TMOPOOHBIX KOTOWAOB. JINO(MUIBEHBIE KOITOUABI.
Tema 2.2. I[loBepxHocTHble siBJeHHs. Ajcopomusi. OCOOCHHOCTHM TOBEPXHOCTH pasnena Qa3
IToBepXHOCTHAs PHEPTrUS U IIOBEPXHOCTHOE HATSKEHUE.
AncopOrusi, ABXKYIIME CHIIBI, CKOPOCTh. AJCOpOIMs Kak OOpaTUMBIA Tporecc. AJncopOuus 1o
MMOBEPXHOCTH pasjena (a3 TBepuoe Teno - ra3. M3orepmsel aacopbiuu. Teopus Jlenrmiopa. YpaBHeHUe
Opeitnxa.

Ancopbuust Ha TOBEpXHOCTH paszzena (a3 )KUIKOCTh - ra3. YpaBHeHue ['uoboca. O6mMeHHast
azcopOIus. YpaBHeHHe OOMEHHOM afcopOImu. AncopOiys Kak OCHOBA XpoMaTorpaduyecKoro
METO/Ia aHAIU3a

2.3. . Muneaioo6pazoBanue

Munennoo6pazoBanue B pactBopax [IAB Tema 4.4. PactBopsr BMC

Pa3znen 5. ®usuyeckasi XuMus

Iean- dopmupoBaHme CIIOCOOHOCTH IMOHHMATh (PM3MKO-XMMHYECKHE OCHOBBI IIPOIECCOB M
KCIIOJb30BaTh OCHOBHBIC 3aKOHBI (DU3MUECKOW U KO/UIOMJHOM XUMHUH B MHPodheCCHOHAIBHOM
JeATelbHOCTH; - (hopMHUpOBaHUE CITIOCOOHOCTH BBHIMOIHSATH pacueThl (PU3NKO-XMMHUYECKUX ITapaMeTpoB Ha

OCHOBE METOJI0B (hU3UUYECCKOM M KOJUTOUTHOU XHUMHH; -.
3anayu - GpopmupoBaHHE CIIOCOOHOCTH BBIMONHATH PACUEThl (PU3UKO-XMMHUYECKHUX MapamMeTpOB

Ha OCHOBE METOJ0B (PM3UUECKOM U KOJJIOWIHON XUMUHU;

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jesa:
3.1 OcHOBBI XUMHYECKOIi TePMOTUHAMHKH
OcHOBHBIE TEPMOJAMHAMHUYECKUE TOHATHUS U OMNpENCNICHUs: TEPMOJIMHAMHUYECKas CHCTeMa
(OTKpBITasA, 3aKphITas, U30JUPOBAHHAS) OKpYXKAIOIIas cpena. DHEPrusi U pa3udHble GOpMBI ee
npeBpamieHus. Termota. Paborta. Ilapamerpsl cocrosiHusi. MHTEHCHBHBIE M SKCTCHCHBHBIE
napametpsl. [Ipomeccel. Buapl' mpoiieccoB: caMONpOM3BOJIbHBIE, HECAMOIIPOU3BOJIBHBIE,
oOparumble U HeoOpartumble. [lepBbIif 3aKOH TepMOAMHAMUKH, €ro (QOpMYyITHPOBKU. DYHKUIUU
COCTOSIHUSI CUCTEMbl. BHYTpeHHsIsI SHeprusi v 3HTajdbNus. V3MeHeHue SHTANbIIUU U TEIUIOBBIE
addekTsl peakuuii. CTaHIapTHBIE YCIOBHS M CTaHAApTHOE cocTosHue. 3akoH ['ecca. DHTanbnus
(Terutota) oOpa3oBaHMsT M OHTAIBIUA (TEIUIOTA) CropaHus. TepMOXMMHUYECKHE pPacUeThl,
JKCIEpPUMEHTaJbHOE omnpeaencHue. DHTpomuda. CraTuctuueckoe ee TosnkoBaHue. lloctynar
[Inanka (TpeTHii 3aKOH TEPMOJAUHAMUKH). AOCOIIOTHBIE 3HAUYEHUS SHTPONUU. Pacuer u3mMeHeHmi
SHTPOMUM Tpollecca Ha OCHOBE AaOCONIOTHBIX 3HAYEHWM SHTPOMUM BellecTB. BTopoil 3akon
TepMoauHaMuKku. M300apHO - wW3oTepMuyeckuii moTeHMan  (3Heprus ['ub6ca). Kputepum
MpOTeKaHus mporeccoB. Pacuer BennunH u3mMeHeHuit sHeprun ['mb0ca B XUMHUYECKUX Tpolieccax
C HUCIOJIb30BAHMEM CTAHJAPTHBIX TAOJWYHBIX 3HAYCHHM SHTAIbIUMN, aOCOMIOTHBIX SHTPOMHU H
TaOJIMYHBIX 3HAUCHU SHepruit ['nb0ca U3BECTHBIX MPOIIECCOB.

3.2 Xumuueckoe pagnogecue

Xumundeckoe paBHOBecue. Da3oBbie paBHOBecus. [IpaBuio da3 ['mbbca

3.3 Pacmeopul

. PacTBOpBI. D51eKTPONIPOBOIHOCTH PacTBOPOB 31eKTponuToB. DC raJpBaHUYECKOrO 3JIEMEHTA. .
Xumuueckas KHHETHKa U KaTalu3.

CKopocTh peakiuM B TOMOTEHHBIX M T€TEPOreHHBIX cHucTeMax. DakTopbl, BIUSIOIIME Ha
CKOPOCTh XMMHUYECKOH peakuuu (IpUpoJa Pearupyromlux BEIIECTB MX KOHLEHTpalus, TeMIlepaTypa,
Katanu3zaTopbl). Bunmel mpoumeccoB  (mocnemoBaTelbHbBIE, LEMHBIE, KojeOarenbHble). Biusaue
KOHLIEHTpALMi pearupyromx BEeLUIeCTB Ha CKOPOCTh PEaKIUH. 3aKOH NEUCTBHs (IEHCTBYIOIIMX) Macc.
Koncranra ckopoctu. Ilopsiok M MOJEKYISpHOCTh peakunu. KrHHETHueckue ypaBHEHHs peakluu.
Bnusinue temnepatypsl Ha ckopocTh peakuuu. [Ipasuio Bant - ['odda.
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AKTUBallMOHHBIE TPOIECChl. DHEprusl aKTUBAallMU. YpaBHEHUE AppeHuyca. ['OMOTeHHBIH U
TeTEepOreHHbl KaTamu3. Ero pomb B MPOMBIIUIEHHOCTH H  (QU3HONOTHH. MEXaHU3Mbl JeHCTBUS
Katanu3aTopoB. DOTOXMMUYECKHE peaKkuuu. 3aKOH (OTOXMMUYECKOW HKBUBAJIICHTHOCTH OWHINTEHHA.
KsanToBsiii BeIxoa. Oco0eHHOCTH (DOTOCHHTE3A.

O6patumble mponeccsl. Kunernueckne M TEPMOJUHAMUYECKHE YCIOBUSI PaBHOBECHUS CHCTEMBI,
0COOCHHOCTH XMMHUYECKOro paBHOBecus. KoHcTaHTa XuMUdeckoro paBHoBecHs. CMelleHre paBHOBECHS.
[Mpunuun Jle Hlatense, ycnoBus ero npumeHenus. PaBHoBecus Mexay (a3aMu B YHCTHIX BEIIECTBaX.
daza, KOMIIOHEHT, CTENEeHU CBOOOBI, IpaBmiIo (a3. JAuarpaMma COCTOSIHUSI BOJIBI.

5. OueHoyHble MaTePUAJIbI IO JUCHMUILIUHE

OHCHOLIHI)IG MarCpuajgbl 10 AUCHUIINIMHE NPCACTAaBJICHBI B BHUAC q)OHHa OLICHOYHBIX
CPENCTB.

6. MaTepI/laJIbHO'TeXHH‘IQCKOC u y'-leﬁHO-MeTOJIl/I‘leCKOC o0ecneyeHue AUCIUITINHBI

6.1 Ilepeuens yueoHo-memoouueckozo obecneuenus no OUCYUNIUHe

No ABTOp, Ha3BaHUE, MECTO U3JaHUs, U31ATCIILCTBO, IO U3JaHHA, KOJTMYECTBO CTPAHUILL, PEXKUM
/11 JIOCTyTIa

XuMmus (HeopraHudeckas W aHaJIMTHYECKas). MeToMuYecKhe yKa3aHWus W 3aJaHus U
naboparopHbIx 3aHaTuii/byxaposa A.P.- M., M3a. PI'A3Y, 2019.- 30c

Xumus (HeopraHwdeckas W aHAIATHYEeCKas). MeToaudecKue pPEeKOMEHIAIWH 10

2 |UM3YYEHHUIO AUCUUIUIMHBI U 3alaHusl U1 KOHTPOJbHBIX pabot/byxapoBa A.P.— M., U3x.
PI'A3Y, 2019.- 32 c.
ByxapoBa, A.P. Opranuveckas XUMus ¥ OHOXUMHUS pacTeHHi/ Meroaudyeckue ykasaHus 10

3 | u3ydyeHMIO TUCHMILIMHBI U 3alaHus I KOHTPOJbHOW paboThl //Poc. roc. arpap. 3a04H. YH-T.
Cocr. A.P. Byxaposa, M., 2017. 22 ¢.9.1.

6.2 Ilepeuens yueonvix uzoanuit, He0OX00UMBIX 0151 0C60CHUA OUCUUNTIUHBL *
DJNeKTpoHHbBIE YIeOHbIC N3IAHMSI B AIEKTPOHHO-0MOMMoTeyHbIX cuctemax (ObC)**:

Ne ABTOp, Ha3BaHME, MECTO M3TAHUS, TO/ U3IaHUS
P, ’ ’ ’ Ccpuika Ha yueOHOe n3manue B ObC
m/n KOJTMYECTBO CTPAHHIT
OcHoOBHas:

[Tonomapea, H.A. Heopranuueckas u
aHAJIMTUYECKast XUMUs : yyeOHOe To-
cooue / H.A. [Tonomapena, 1.B. Kone-

1 ;glzn_l\g gzﬂﬂ—l_sglild %K7805MCKHH ray, https://e.lanbook.com/book/64866
89764-442-1. — TekcT : 3JIeKTPOHHBIH //
JIaHb 37€KTPOHHO-OMOIMOTEUHAs
cucrema. — URL:
https://e.lanbook.com/book/64866

VYuebHoe nocobue mo ooduiei, Heopra-
HUYECKOM U aHAUIUTUYECKON XUMHUH :
2019-08-14. — Kazanb : KTABM um. https://e.lanbook.com/book/122944
2. | baymana, 2019. — 145 c. — Teker :
ANIEKTPOHHBIN //JIaHb : AIEKTPOHHO-
oubnuoreynas cuctema. — URL:
https://e.lanbook.com/book/122944
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https://e.lanbook.com/book/64866
https://e.lanbook.com/book/122944

I[Ol'[ OJIHUTCJIIbHAs

[Harmupo, A.C. buosoruyeckas XuMus

yuebnoe mocobue / S.C. Hlammpo. — 2-e
m3a., ucnp. — Cankr-IlerepOypr : Jlaus,
2019. — 312 c. — ISBN 978-5-8114-3910-
2. — Tekcr : AneKTpOHHBIN // DIEKTPOHHO-
oubnuoTeuHas cucrema «Jlaumpy» : [caiiT]. —
URL.: https://e.lanbook.com/book/121479

https://e.lanbook.com/book/121479

OcraeBa, I. 0. Xumusa. Teopus,
CIpaBOYHBIE  MaTepHajbl, JIabOpaTOpHBIE
paboThI, KOHTPOJIBHBIC 3a/laHUSI M TPUMEPHI
pereHus 3ana4: ydae0. mocodue st By30B /
I'1O. OcraeBa, A.A. Ilanmacenko, E.B.
[TonsikoBa; monx obmen pea.npod. WM.
[ManucoBa.—3-¢ W31., JOTONH. U Tiepepad. —
Mocksa : MAJIA, 2013. — 260c. — Tekcr:
ANEKTPOHHBIA // DNEeKTpOHHO-OMOINOTeUHas
cucrema "AgriLib": caiit. — banmammxa, 2012.

http://lib.madi.ru/fel/fel1l/fel14E166.pdf

Inekmponnvle yueoHvle U30AHUSA 8 IIEKMPOHHO-0ubIUuomeunvix cucmemax (I6C)**:

Ne ABTOp, Ha3BaHKE, MECTO U3JIAHHMS, TOJ| H3IAHSI
P, ’ ’ ’ Ccrpika Ha yueOHoe uznanue B ObC
/i KOJIMYECTBO CTPAHUIL
OcHoBHaf:

ttp://ebs.rgazu.ru/index.php?g=node/361
| hitp://eb /index.php? de/3610

15



https://e.lanbook.com/book/121479
http://lib.madi.ru/fel/fel1/fel14E166.pdf
http://ebs.rgazu.ru/index.php?q=node/3610

SAxynos, T.P. MonexymsipHast OMOTEXHOIOTHS :
yuebnuk / T.P. fAkynos, T.X. ®anzoB. — CaHkT-
[erepOypr : Jlanb, 2019. — 160 c. — ISBN 978-5-
8114-3719-1. — TexcT 3MeKTPOHHBI#H //
DNeKTPOHHO-OMOIMoTeYHas cucrema «JIauby :
[catiT]. — URL:— Pexum mocryna: uist aBTOpU3.
10JIB30BATEIIEH.

Komaes, A.I'. Buoxumus cenbCKOX03siCTBEHHOM
MIPOAYKIUH [ DIIeKTPOHHBIN pecypce] : yued. mocobdue /
A.T'. Komaes, C.H. [Imurpenko, U.C. XKomobosa. —
CII6. : Jlans, 2018. — 388 c. // DBC «Jlanpy. — Pexum
nocryma: https://e.lanbook.com/book/102595.

Slkyxuna, O.M. Opranuueckast Xumust [ D1eKTpOHHBII
pecypc] : yueb. mocobue / O.M. Skyxuna. — Kemeposo :
Kemeposckuit 'CXU, 2013. — 304c.

AbaxymoBa, H.A. Oprannueckast XuMus u
ocHOBBI Ou// -TeKCT ANMEKTPOHHBIH//
DJeKeTPOHHO — OMOIMOTEYHAs CCTEMa
«Agriliby: caiit.-banammuxa, 2012.- URL:
http://ebs.rgazu.ru/index.php?q=node/3610.
(mara o6pamenus :29.06.2019).- Pexxum
JOCTyMA : JUIS 3apETUCTPHUP. TIOTB30BaTEIICH.
buoxumuu [ DnekTpoHHBIH pecypce] : yuel.
nocooue / H.A. AbakymoBa, H.H. brikosa. —
Tamb6os : TT'TVY, 2011. — 80 c. // -Tekcr
ANIEKTPOHHBIN// DIIEKETPOHHO — OMOIUOTEUHAS
cucrema «Agrilib»: caiit.-banammxa, 2012.-
URL:
http://ebs.rgazu.ru/index.php?q=node/3610.
(mara oopamienus :29.06.2019).- Pexxum
nocryna : uis 3apeructpup. [loap3oBareneit

.Boaruna T. H., Copoxa JI. C. [IpombltiieHHast
OpraHuveckas XuMusi: yaeOHoe ocooue. —
Tomck: Uza-so TITY, 2008. — 154 ¢/l -Tekcr
AJIEKTPOHHBIN// DIIEKETPOHHO — OMOIMOTEUHAS
cucrema «Agrilib»: caiit.-banammxa, 2012.-
URL:
http://ebs.rgazu.ru/index.php?q=node/3610.
(mara o6pamenus :29.06.2019).- Pexxum
JOCTYIA : JUIS 3apETUCTPUP. TI0JIb30BaTEIICH.

https://e.lanbook.com/book/123684

https://e.lanbook.com/book/102595.

I[OH OJIHUTCJIIbHAsA

| https://e.lanbook.com/book/112044

** yraswvisaiomes IBC, ¢ komopvimu 3aKAI04eHbl OUOIUOMEKOU akademMuu 002080pa U c80600HO
pacnpocmpansiemvie 6UOIUOMEYHbIe CUCTIEMbL

6.3 Ilepeuenv 3nekmponnbIX 00pa308amenbHbIX pecypcos *

No DJIeKTPOHHBIN 00pa3oBaTeILHBIN pecypc Joctyn B JOP (cerr UHTEpHET, JIOKAJbHAS
n/n ceTh, AaBTOPHU30BAHHBIII/CBODOIHBIN J0CTY
1 Poccuiickas HanmoHaIbHAs OMOIIMOTEKA http://nir.ru/lawcenter_rnb
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[DnexTponHbIN pecypc]

2 Poc Konekc. Konekcor u 3akonsr PO http://www.roskodeks.ru/
[DnexTponHbIN pecypc]
3 Bcepoccutiickas rpaxknaHckas ceTh http://www.vestnikcivitas.ru/
1. oduIHATbHBIH CalT https://www.elibrary.ru/
KPYITHEUIIIETO POCCHICKOTO

UHGOPMALIMOHHOIO HOPTAJAA B 00JACTH HAVKH,
TEXHOJIOTHH, MEJUIIMHEL ¥ 00PA30BaHUSL.

2. - DenepanbHbIi noprai
- http://www.edu.ru/
«Poccuiickoe 00pa3soBaHuey.
3. - Mudopmannonnas _cucrema http://window.edu.ru/
«EnnHoe okHO jocTyna K 00pa3oBaTelIbHBIM
pecypcam.
4. - Hay4Has 3JEeKTPOHHAs OMOIUOTEeKa https://cyberleninka.ru/
oTkpeIToro nocryna (Open Access).
S5. MexnayHapoaHas
nH(popManOHHAs cucrema o ) _ _
CelILCKOXO3SHCTBEHHEIM HayKaM i https://agris.fao.org/agris-search/index.do
TCXHOJIOTUAM.
6. oUIHAIBEHEBIH caiT . . .
G o https://agris.fao.org/agris-search/index.do
MunucrepcTBa CEJILCKOT0 X03sHCcTBa

Poccuiickoit @enepanuu.

6.4 Coepemennsvie npogheccuonaivhnule 0azvl OAGHHBIX, UHPOPMAYUOHHBIE CRPABOYUHbLE
cucmembul u TUYEH3UOHHOE RPOZPAMMHOE 00ecnedeHue

Heopranuueckasi M aHaJIMTHYECKAS] XUMMUSL.

CoBpeMeHHbIe PO ecCHOHATIbHBIE 0a3bl JAHHBIX

https://rosstat.gov.ru/ - denepanbHas cay:x0a rocyaapcTBEHHON CTATUCTUKH.

https://cyberleninka.ru/ - Hayusas snekrponHast 6ubaHOTEKa OTKpBITOro goctymna (Open Access).

http://link.springer.com/ - momHOTeKCTOBass KoIeKiusA (0a3a MHaHHBIX) DIEKTPOHHBIX KHUT
n3naTenscTBa Springer Nature.

http://fcior.edu.ru/ - ®enepanbHbIii IeHTP HUHOOPMAIIMOHHO-00Pa30BATEIBHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexaynaponHas WHPOPMAIIMOHHAS CHUCTEMa I10
CETbCKOX 035 HCTBEHHBIM HAYKaM U TEXHOJIOTHSIM.

http://window.edu.ru/ - Uudopmannonnas cucreMa «EnuHoe OKHO T0CTyIa K 00pa3oBaTeIbHBIM
pecypcam»

Opranuyeckasi 1 GU3KOITIONTHAST XUMUSI

CoBpemMenHble MpodecCHOHAIBHBIE 0A3bI TaHHBIX

https://rosstat.gov.ru/ - denepasbHas ciyx0a rocy1apCTBEHHONW CTATUCTHKH.

https://cyberleninka.ru/ - nayunas snexktponHas onbmroreka oTkpbIToro gocrymna (Open Access).

http://link.springer.com/ - monHOTEKCTOBass KOJUIGKIMs (0a3a JaHHBIX) OSJCKTPOHHBIX KHHT
nznarenscTBa Springer Nature.

http://fcior.edu.ru/ - ®enepanbHbIii EHTP HHGOPMAIIMOHHO-00PA30BATEILHBIX PECYPCOB.

https://agris.fao.org/agris-search/index.do - MexayHnaponHas uWHpOpPMAIMOHHAS CHCTEMa IO
CEBbCKOXO035HICTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

http://window.edu.ru/ - Madgopmannonnas cucrema «EnuHoe oKHO 0ocTyna K 00pa3oBaTenbHBIM
pecypcam»

+ IlpodeccronanbHbie 6a3bl 0 HAITPABICHUIO TIOITOTOBKH

http://opendata.mcx.ru/opendata/7708075454-pestitsidy - Karainor MECTULIMIOB,
3aperucTpUpOBaHHBIX Ha TeppuTopun Poccuiickoit denepanyu
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http://opendata.mcx.ru/opendata/7708075454-agrokhimikaty -  Kartamor  arpoXuMHKaTOB,
3apEeruCTpUPOBaHHBIX Ha TeppuTopun Poccuiickoi @enepanun

https://www.scopus.com — pedepartuBHas u crpaBouHas 0a3za JaHHBIX PEICH3UPYEMOM
JIATEPATYPBL.

http://agrovuz.ru/ - moprai arpapHbIX By30B.

https://www.specagro.ru/ - opunuanbHbli caiiT MUHHCTEPCTBAa CEIBCKOTO XO3sHCTBa
Poccuiickoit ®enepanuu.

chem.msu.su - Ha caiite "Xumuueckas Hayka H oOpa3oBanue B Poccun':
"JyekTpoHHAs OMOJIMOTEKA O XUMHUH"
hemi.nsu.ru  "OcHoBbl xuMHH" - DJIEKTPOHHBIH Yy4deOHHMK. Internet-usnanue,

ucrpasiienHoe u gonoiaHeHHoe. HoBocubupck: HI'Y, 2001-2006. nonent HI'Y A.B. Manyitios
u B.M. PonuoHoB. D10 3KCIIepUMEHTAIbHBIA YUeOHUK MO 00IIel 1 HEOPraHUYeCKONW XUMUH JJIs
8-11 kiaccoB, mpenHa3HAuYeHHBIH Kak /ISl HAYaIbHOTO OOYYEHHWs, TaK M JJIsl MOJITOTOBKH K
9K3aMeHaM B By3. Bce paszmensl ydeOHHMKAa XOpOIIO WILTIOCTPUpPOBaHBI. [IIrOC MpHIIOXKEHHS:
TEPMHUHBI, IEPHOIYECKAsi CHCTEMa, OTBETHI K 3a7a4aM ! Jp.

chemistry.ssu.samara.ru - "Opranndeckass xumust'" DICKTPOHHBII Yy4YeOHHK ISt
cpenHei mkobl. (aBTopsl - [epsiouna, Kantapus, ConoBos, Camapckuil yHUBEpCUTET, Kad. Opr.
xumun) OObEMHAss U XOPOLIO MIUIIOCTPUpPOBaHHAsl 3JEKTpOHHas KHUra. PasmenieHna Ha caiite
xuMpaka Camapckoro YHuBepcureTa. (= Cnit.ssau.ru )

college.ru - pasgen "OTKPBITOro KoJJIeIKA" 10 XUMHH. DICKTPOHHBIH y4eOHHUK MO
xumMuu i1 mKoabHUKOB ¢ CJl-mucka "OtkpbiTas xumusa 2.5" Pasmen Xpecromarus -
noa0opka kHur u crateid. On-line rectupoBanue (HEOOX0JMMa PETUCTPALINS).

school-sector.relarn.ru - "Xumust 1asa BCEX" u3 cepun "OOy4arorye SHIHKIONeIuu".
CaiiT comepKUT TEKCTOBbIEe U rpaduueckue matepuaisl ( SChool-sector.relarn.ru ) pasmerieHuble
Bo 2-M m3mpannun CDROM "Xumus giass BCEX" 1999r. D10 GobIoi U Xopomuid yu4eOHUK
xumun. Pazpensr: O6mas xumusi, Heoprannueckass xummsi, Oprannyeckas xumus. B paznene
"Oo6yuaromue mporpammser’ school-sector.relarn.ru mMoskHockagath BCe TEKCTOBBIC MaTepHaibl
caiita "Xumms st Bcex" (Bce - 1,13MO, mnm otrnenpHble YacTh) Bcee 3T Marepuanbl
pasmerneHsl U 1o aapecy -informika.ru

chem.msu.su - HeOOIBIIOH AIIEKTPOHHBIHN yueOHUK " TpyaHbIe TeMbI IKOJIBHOI0 Kypca
xumun'' B.B. 3aropckuii.

alhimikov.net - caiit "alhimikov.net". Coneps:kanue: 3aeKTpoHHBINH yd4eOHUK "OCHOBBI
oO1el 1 HeopraHudeckord XuMun'" ; XuMudeckre Tadnuiel; CkadaTh MEPUOJUUECKYI0 CUCTEMY
u nporpammy PL Table 4.2 a Taxke cmorpers Ha caifte "XHUMHYECKHE DIEMEHTHI" - 3TO
NepuondecKas TabiuIa ¢ oJpoOHBIM ONIMCAaHUEM BceX AieMeHTOB; Kiaccudukanus Bemiects,
peakuuii; B pasznene "TecTel" MOXKHO ckadaTh mporpammy YHuBepcainbHbiid TecT 3.0.0.4 - 9,5
MG6; Ypoku; Pemenue 3amna4y u MH. Jip.

alhimik.ru - "Aaxumuk"  CoBersl aOutypueHty. Yuutenro xumud. CIpaBOYHHK
alhimik.ru (ouenp Goabmias MOAOOpKa TaOJIMII M CIPABOYHBIX MarepHajioB). Becemas xummus.
HoBoctu, Omumnuanel, KyHcTkamepa (Macca MHTEPECHBIX UCTOPHUYECKHX CBEICHHIA) U np. B
yactHOoCcTH, B uymtasbHOM 3aime alhimik.ru ects xumxkka alhimikoru - "Xumug g
m0003HaTeNbHBIX. OCHOBBI XMMHH U 3aHUMaTelbHbIe onbITH" ['pocce 3., BaiicmanTens X. (miep.
¢ HeMeIKoro). (A TakKe MHOTO JIPYTUX UHTEPECHBIX CTaTEH M KHIKEK. ).

alhimik.ru - B pasnmene L[Y: Tumbl M HOMEHKJIATypa HEOPraHHMYeCKUX BeIeCTB
alhimik.ru ; Knaccudukanms u HOMeHKiIatypa opranndeckux BemtectB alhimik.oru
[lepuonnyeckas cucreMa 3JeMEHTOB MeHeneeBa 1 Jp., a TakkKe DJICKTPOHHBIC mocoous (s
BBICIIEH IIKOJIBI, HO OYAyT TOJIE3HBI M MIKOJbHHKAM, JKEJIAIONIUM 3HaTh XHMHIO JIyUIIe):
Ctpoenue BermiecTBa; [IpakTUKyM MO HEOPraHUYECKOW XMMHUU; 3aJJaYHUK TI0 HEOPTaHUYECKOM
XUMUH U JIp.

e alhimik.ru - "Becenas xumus" HeBeposiTHbIE IpeBpaIIeHUs BEIIECTB, C IIYMHBIMHU
GeiiepBepkaMu, HEOXKHUJAHHBIMY MIEPETMBAMU IIBETA.
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HNHpopmanuoHHbIe CIIPABOYHbIE CHCTEMbI

1.MudopmarmonHo-cripaBounas cuctema «apant». — URL: https://www.garant.ru/

2.MudopmanmoHHO-CIIpaBOYHasI
http://www.consultant.ru/

cCucTeMa

«KoncynpTant [Tmrocy. — URL:

JInueH3M0HHOE MPOrpaMMHOe odecreyeHue

Microsoft Office (Access, Excel, PowerPoint, Word u T. 1),

OpenOffice, Jltonukc (OecruiaTHOE MPOrpaMMHOE 00eCIIeueHre IUPOKOro Kiiacca),

cucTeMa JUCTaHIHOHHOrO 00yuenuss Moodle (www.edu.rgunh.ru),

Beounap (Adobe Connect v.8, Zomm, Google Meet, Skype, Mupanomnuc), nmporpaMmmHoOe

obecrieuenune

ANIEKTPOHHOT'O

pecypca

PT' A3Y (http://www.youtube.com/rgunh),

caiiTta,

Bkmoyass OBC  Agrilib u  BuaeokaHan

aHTUBHpPYCHOE nporpammuoe odecrnieueHne Dr. WEB Desktop Security Suite.

Ilepeuenwv yuebHvix ayoumopuii, 060

PYOOBAHUS U MEXHUYECKUX CPeOCm8 00yueHus™**

HanmeHnoBanue

IIpennaznauenue Ilepeyens
NOMelleHUs Kopriyca, o0opynoBaHus (B T.4. BUPTYAJIbHbIE AHAJIOTH) U
(aynutopuu) I mome e TeXHUYECKHUX cpecTB 00yyeHus™
(aynutopum)
s sanamuti YuebHo- CIeITuaTN3UPOBaHHAS Me0Oenb, Ha0op
JEeKYUOHHO20 MUnda aJIMUHUCTPATUBHBIN | eMoHCcTpannoHHOro obopynoBanusi, mpoekrop EPSON
kopryc Ne 335 EB-1880, »KkpaH HaCTEHHBI MOTOPU3UPOBAHHBIM
SIMSCREEN
s sanamuti YuebHo- Crennanu3upoBanHas MeOenb,Bechl  3IeKTpUUYecKUe
cemunapcko2o muna, | @IMHHUCTPaTUBHBIA [ (ACOM  JW -1) UFO; XuMmuueckue peaKTHBBHI,
2pYNNosbIx Koprye Ne 315 xuMmmueckas nocyna;/labopatopuasie creHms:  «IlyTH
KOHCYy1bmayui, TIpeBpaIIeHus AMUHOKHCIIOT B
NPOMENCYMOUHOU opranusMe»; «PuU3N4YecKue  CBOMCTBA  MpeAeNIbHBIX
ammecmayuu yraeBo0B»; «OCHOBHBIC KITACCHI OpPTaHHYECKUX
coeauHeHuii»; I IpaBuna «MapKOBHHKOBaY,
«3aiineBa»;«3amMeliecHre B OeH30JbHOM Kojblie", Bechl
BJIKT M - 500;Kazopumerp K®K -2 — VXIJI
4,2;Aonomerp U — 130;PH- merps1, BRITSDKHBIC TITKA(BI
Lns Yu4ebHo- Yutaneusid 3a1. IlepconanbHble KOMIbrOTEpbl 11 mmT.
CAMOCMOoAmMenbHOU aJMUHUACTPATUBHBIA | BeIxog B WHTepHET, [OCTym B  DIEKTPOHHYIO
pabomuol KOPITYC. nH(HOPMAITMOHHO-00pa30BaTENBHYIO cpemy
YHHUBEPCUTETA
Yu4ebHO- Crienmam3npoBaHHAS MeOeb, TIEPCOHATEHBIE
nabopaTOpHBIN kommbroTepsl 11 wT. BeIXxon B HHTEpHET, AOCTYN B

koprryc. Ka6. 320.

JJIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTENbHYIO
Cpeay yHHBEpCUTeTa

VYuebHo-
aJIMUHUCTPATHBHBIH
KOpIyC.

Kab. 105. Yuebnas
ayJIUTOPHS TS
y4eOHBIX 3aHATUH
00yJaronmxcs u3
YKciia HHBATUIOB U
ymrg ¢ OB3.

CrermamBupoBaHHas  MeOenmb, HaOoOp  AEMOHCTPAIIOHHOTO
o0opynoBaHus. ABTOMAaTH3MPOBaHHOE pabodee MECTO s
WHBAJIM/IOB-KOJISICOYHUKOB C KOPPEKIIMOHHOW TEXHHKON U
WHIYKIMOHHOHN cucteMort OnCuc 290; ABTOMAaTH3HPOBAHHOE
pabodee mecTto anmsAd  CHAOOBUIAMIMX W HE3PTUUX
MONB30BaTeNIed CO  CTAIIOHAPHBIM  BHIICOYBEITHIUTEIIEM
OnCuc 29 ON; ABromMaTtu3mpoBaHHOE pabouee MecTo s
CITa0OBUAANINX M HE3PSAYMX IOIB30BATEICH C ITOPTATHBHBIM
BugeoyBenmunrenem OnCuc 207 CF; ABTOMaTtm3mpoBaHHOE
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pabodyee mMecTto A CHAOOBUIAIIMX W HE3PSTUUX
monb3oBareneii ¢ uwmraromiein mamuuHor nCuc 207 CN;
AmmapaTHBI KOMIUIEKC C (YHKIMEH BUACOYBEIMYCHUS U
YTCHUS JUISL CIA0OBHISIIMX W HE3PSYUX MONB30BaTeNeH
OnCuc 207 OS.

*Vrasvieaemes 0bopyoosanue u mexrHuueckue cpedcmea 0byueHuss 6 yueOHou ayoumopuu Os
nposedenusi 3ausmui. Texnuueckue cpeocmea o6yuenus (TCO) — COBOKYNHOCMb MEXHUYECKUX
VCMPOUCms ¢ OUOAKMUYECKUM 00ecnedeHuem, NPUMEHAEMbIX 8 YueOHO-80CNUmMamenbHoM npoyecce 0is
npedvseieHus u o0opabomku uHopmayuu ¢ yeavio e2co onmumusayuu. Taxum obpazom, TCO
00veduHsIOm 084 NOHAMUS: MeXHU4eCKue yCcmpoucmea (annapamypa) u Oudaxmuyeckue cpeocmed
06yuenus (Hocumenu unpopmayuu), KOmopvie ¢ NOMOWbIO IMUX YCIMPOUCIE 80CHPOU3BOOSIMCSL.

**  [Ipunoocenue 1 (nepeuenv yueOHvbIx ayoumopuil O0nsi NPOGEOCHUsT YUeOHbIX 3aHAMull,
camocmosmenbHou pabomot).
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OEJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/OKETHOE OBPA3OBATEJIBHOE YUPEXXJIEHWE BBICIIET'O
OBPA30BAHIA MUHUCTEPCTBA CEJIbCKOI'O XO35MCTBA POCCUMCKOUN ®EJIEPAIININ

«POCCHMCKH TOCYJAPCTBEHHBIY YHUBEPCUTET HAPOJJHOT'O XO3SIMCTBA
HUMEHH B.A. BEPHAJICKOI' O»
(Yuusepcurer BepHaackoro)

®oH/1 OLIEHOYHBIX CPEACTB /JIsl POBeIeHUs TEeKYIIero KOHTPOJISA U MPOMeKyTOYHOM
arrecTalluy 00y4YaoImMXxcs Mo AucuuninHe XumMusi (Heopranuieckasi, aHaJINTHUYeCKAas,
(u3Ko/II0N/IHAS, OPraHNYeCcKast)

Hanpasnenne noarorosku 19.03.01 buorexnosnorus
HamnpapierHocTs (mpodwiik) mporpamMmbl: BHOTEXHOIOTHS MUIIEBBIX MPOIYKTOB
Ksamuduxanus: 6akamaBp

dopma 00ydeHHs: 3a09HOE

bamammxa 2026 t.
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1.0nmucanue nmoka3sarejiei u KPUTEPUEB OLCHUBAHUSA IVIAHUPYEMBIX pE3yJIbTaTOB oﬁyqe}mﬂ mo yqeﬁﬂoﬁ AUCHHUIIJIMHE

Koam HaumenoBauue
HauMEHOBaHUH YpoBeHb 0CBOCHUSA IInanupyemble pe3yJbTaThl 00y4eHHS OLIEHOYHOTO
KOMIIEeTEeHIIU U CpeacTaa
OIIK-1 Crocoben 3HaeT: OCHOBHBIC METOJIbI M CIOCOOBI M3YUYCHUsI U aHalM3a Ouojoruyeckux | JHeBHuk
n3y4arth, 00BEKTOB, 00J1aCTH WX HCHOJIL30BAaHMSA, OCHOBHBIE MaTeMaTHUECKHE, | IPOXOXKICHHS
aHAIM3UPOBATh, ¢usnueckue, XMMHUYECKHE, OWOJIOTMYECKHME 3aKOHbI M 3aKOHOMEpHOCTH | MPaKTHKA
HCIMOJIb30BATh MMPUMEHHTENIEHO K OM000BEKTaM M MpoIieccam
OuoJOrNYecKue YMeer: wu3ydarh, aHAJIM3UPOBATh W UCIOJb30BaTh KOHKPETHBIE BHJIbI Cobecenopanne
00BEKThl U TMPOIIECCHI, OMOJIOTHYECKNX OOBEKTOB B peajbHBIX TMIPOIEcCax U TMPEBpAIICHUSX;
OCHOBBIBAsSICh Ha I . WCTIONB30BAaTh JUISl aHallM3a 3HAHUS MaTEeMaTHYEeCKUX, (DU3NUYECKHUX,
3aKOHax " OpOTOBLIM XUMUYECKUX, OHOJIOTMYECKMX  3aKOHOB, 3aKOHOMEPHOCTEW W WX
(YA0BJIETBOPHUTE/IBHO) N
3aKOHOMEPHOCTAX B3aUMOCBS3€EM
MaTeMaTHYECKUX, Banapeer: cnocoOHOCTBIO HW3ydaTh M aHAIM3UPOBATH OCHOBHBIE THIIbI
¢buznyecKux, OMOJOTHYECKUX OOBEKTOB, HCIIOJIB30BATh HMX B OTAEIBHBIX IMpoIleccax U
XUMUYECKUX u NPEBPAIICHUAX; BJIAJACET METOJAWKAMU W METOJaMH, OCHOBAaHHBIMM Ha
OMOJIOTMYECKUX HAayK U MaTeMaTHYeCKUX, (U3MUECKUX, XUMHUYECKUX, OMOJOTMYECKHX 3aKOHaX H
UX B3aHUMOCBS3SIX 3aKOHOMEPHOCTSX KaK JJIsl U3Y4YEeHHUs CaMHX OMOJIOTHYECKUX O0BEKTOB, TaK U
JUISI IPOLIECCOB € UX YYaCTHEM
TBepao 3HaeT: OCHOBHBIE METOJBl W CHOCOOBI M3Y4YEHHUS U aHAIMU3a
OMOJIOTUYECKUX OOBEKTOB, OOJNACTH MX HCHOJB30BaHUS; OCHOBHBIC
MaTeMaTHuecKkue, (PU3NYECKUe, XUMHYECKUEe, OHOJIOTUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH MPUMEHUTENILHO K OMO00BEKTaM U Ipolieccam
YBepeHHO ymeeT: M3y4yaTh, aHAJIU3UPOBATH U HCIOJIb30BATH KOHKPETHBIE
I . BUJbI OMOJIOTUYECKHX OOBEKTOB B PEAbHBIX IMPOILIECCaX U MPEBPAILCHUSX;
POABUHYTBIH UCTIONIb30BAaTh JJIS  aHaiW3a 3HAHUS MaTeMaTU4YeCKuX, (U3MUYECKUX,
(xopouo) XUMHYECKUX, OWOJOTMYECKUX  3aKOHOB, 3aKOHOMEpPHOCTEH H  HX
B3aNMOCBS3EN

YBepeHHO BJaJeeT: CITOCOOHOCTBIO HN3y4aTb U AHAIMU3UPOBATHL OCHOBHBIC
THIIBI OMOJIOTHYECKUX 06’LCKTOB, HCIOJIb30BATh UX B OTACIIBHLBIX NpOLECCax U
MMpEeBpalICHUAX; BJIIAACCT MCTOAWMKAMHU W METOJaMH, OCHOBAHHBIMH Ha
MAaTCMaTHU4CCKUX, (I)I/I3I/ILICCKI/IX, XUMHNYCCKHUX, OHOJIOTHMYECKUX 3aKOHaX U
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3aKOHOMCPHOCTAX KaK IJId U3YyUYCHUS CaMHX OMOJIOTHYECKUX O6’I)CKTOB, TakK u
I TTPOLECCOB C UX YHaCTUEM

CdopmupoBaBieecsi cucTeMaTHYecKHe 3HAHHWS: OCHOBHBIC METOJBI U
CIOCOOBl M3YYCHHS W aHaM3a OWOJIOTMYECKUX OOBEKTOB, OOJIACTH UX
HUCIIOJIBb30BaHHUA, OCHOBHBIE MAaTCMAaTHU4YCCKUC, q)HSI/IquKI/Ie, XUMHNYECCKHUC,
OMOJIOTUYECKHE 3aKOHBI M 3aKOHOMEPHOCTH MPUMEHHUTEIHLHO K OMO00BEeKTaM
U TIpo1ieccam

CdopmupoBaBiieecsi cucTeMaTH4ecKoe YMeHHe: H3yJaTh, aHATH3HUPOBAThH
1 HUCIIOJIb30BaThb KOHKPETHBIC BHBI OHMOJIOTMYECKNX OOBLEKTOB B PEAIBHBIX

BLicokuii mporeccax W TPEBpalleHHSIX; HWCIOJb30BaTh JUIsl aHaIW3a 3HAHUSA

MaTeMaTHYeCKNX, (U3MUECKUX, XUMUYECKHUX, OHOJIOTHUYECKHX 3aKOHOB,

(oT1H0) 3aKOHOMEPHOCTEN U UX B3aUMOCBSI3€EN

CodopmupoBaBimieecsi CcuUCTeMATHYEeCKOe  BJlaJieHHe:  CIIOCOOHOCTBIO

u3ydaTh M aHAJIM3UPOBATh OCHOBHBIC THITBI OWOJOTHYECKUX OOBEKTOB,

HCIIOJIb30BaTh WX B OTACJIBHBIX MPOIECCaX M IMPEBPAIICHUSX; BIIAJICET

METOJMKaMH M METOJIlaMH, OCHOBAaHHBIMH Ha MaTeMaTHYECKUX, (PU3NUECKHUX,

XUMUYECKUX, OWOJOTHYECKUX 3aKOHAaX M 3aKOHOMEPHOCTSAX Kak Jils

M3Y4YCHHUSI CaMHUX OHMOJIOTMYECKHMX OOBEKTOB, TaK W JJIs TPOIECCOB C HX

y4acTUEM
OIIK-7 CrocobeH 3HaeT: 1eIU W 33aJla4d MMPOBOJAMMBIX HCCIEAOBAHUN M pa3pabOTOK; MeToAbl | JHeBHMK
IPOBOJIUTH IIPOBEACHUSA SKCIIEPUMEHTAIIBHBIX HCCIICIOBaHUM, OCHOBAHHEIE Ha | IIPOXOXKICHHA
AKCIIEPUMEHTAJIbHBIE 3aKOHOMEPHOCTAX (HU3MKH, XUMHH, (DU3NYECKON XuMuu, Owojorud u | TPAKTHKA
HCCIIeJOBAHM H MUKPOOHOJIOTHM  METOJBl  CTATUCTUYECKOTO aHaau3a ©  o0paboTKH
HCITBITAHUS 10 PE3YNbTATOB SKCIEPUMEHTA Cobecenopatine
3aJJaHHON  METOJMKE, YMeer: MIaHUpPOBaTh M TPOBOJIUTH HCCICAOBAHUS OMOTEXHOJOTHYECKHX
HaOJII0ICHUS u IMoporoBwlii MPOIIECCOB €  KCIOJB30BAHMUEM  OKCIICPUMEHTAIBHBIX  (DU3HUYECKUX,
HU3MEPEHMUS, (Y10BJI€TBOPUTEIBbHO) | GPU3UKOXUMHUUECKUX, XUMHUYECKUX, OMOXUMHUYECKUX, MHUKPOOHOIOTHYECKUX
o0OpabaThIBaTh u METOJIOB;  OCYIIECTBIISITh  CTAaTHUCTHYECKYID  00pabOTKy  pe3yibTaToB
WHTEPIPETUPOBATH IKCIIEPUMEHTOB; (OPMYIUPOBATH BBIBOJBI M 3aKIIOUYEHUS IO MPOBEICHHBIM
AKCIIEPUMEHTAIIbHBIE 3KCIIEpUMEHTaM
JaHHEIC, MIPUMEHSS Baaneer: HaBbIKAaMM TPOBEJEHUS OSKCHEPUMEHTABHBIX HMCCIEIOBAHUN
MaTeMaTHYECKHCE, OMOTEXHOJIOTMYECKUX TPOIECCOB; O00pabOTKM W aHaIM3a TOTYYEeHHBIX
¢buznueckue, QuUKo- SKCIIEPUMEHTAJIbHBIX JAHHBIX; COCTABJICHUS OTYETOB IO TEME WU IO
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XMMHYECKUE,
XMMHYECKUE,
OHOJIOTHYECKHE,
MUKPOOHOIOTHYECKHE
METO/IbI

pe3yibTaTaM MPOBEACHHBIX IKCIIEPUMEHTOB

IIponBUHYTHIM
(xopomo)

TBepao 3HaeT: menM W 3a7a9M TPOBOJUMBIX HCCICIOBAHUN M Pa3pabOToK;
METOJIbI MPOBEJICHUSI IKCIICPUMEHTAIBHBIX HWCCIICOBAHHMM, OCHOBAaHHBIC Ha
3aKOHOMEPHOCTSAX (U3HKH, XUMHH, (PU3NICCKOW XHMHU, OWOJIOTHH W
MUKpPOOHOJIOTUM  METOJIbl ~ CTaTUCTHUYECKOIO aHaiu3a M 00paboTku
PE3YIIbTaTOB IKCIIEPUMEHTA

YBepeHHO  yMeeT:  IUIAaHUPOBAaTH W MPOBOJTUTH  HCCIICIOBAHUS
OMOTEXHOJIOTMYECKUX IPOIIECCOB C WCIOJIb30BAaHHEM JKCIICPUMEHTAIBHBIX
bu3HIEeCKUX, (HMBUKOXUMUYECKUX, XHAMHYECKHUX, OMOXUMUYECKUX,
MHUKPOOHMOJIOTMUECKUX METOJIOB; OCYIIECTBIISTh CTATUCTUYECKYIO 00pabOTKy
PE3yNIbTaTOB IKCIEPUMEHTOB; (POPMYITHPOBATH BBIBOJBI W 3aKIIOUYCHHS I10
MTPOBEICHHBIM YKCIIEPHUMECHTAM

YBepeHHO BJIaJieeT: HaBbIKAMH  IPOBEICHUS  AKCIIEPHUMEHTATBHBIX
WCCJIeIOBaHUN OHMOTEXHOJOTUYECKUX MPOIECCOB; OOpabOTKM M aHaIM3a
MOJTY4EHHBIX IKCIICPUMEHTAIBHBIX JIAHHBIX; COCTABIICHUS OTYETOB IO TEME
WM TI0 Pe3yJIbTaTaM IMPOBEJICHHBIX SKCIIEPUMEHTOB

Bbicokmii
(OTJIMYHO)

CopmupoBaBieecsi cUCTeMATHYEeCKHE 3HAHUS: 1EIM U 3aJayu
NPOBOJUMBIX ~ HMCCICOBAaHUH W  Pa3pabOTOK; METOIbl  MPOBEICHUS
AKCIIEPUMEHTAIBHBIX HCCIICJIOBaHUH, OCHOBaHHBIE Ha 3aKOHOMEPHOCTSIX
bu3uKY, XUMUH, PU3NIECKOW XUMHUU, OUOJIOTHH M MUKPOOHOJIOTHH METOIbI
CTaTUCTHYECKOTO aHAlIn3a U 00pabOTKH Pe3yJIbTaTOB SKCIIEPUMEHTA
CdopmupoBaBieecsi cucTeMaTHyeckoe YMeHHe: IUIAHUPOBATH U
IPOBOJTUTh UCCIIEIOBaHHS OMOTEXHOJIOTHYECKUX POIIECCOB c
UCIIOJIb30BAHUEM 3KCIICPUMEHTAIBHBIX (PU3HUECKHUX, (PU3UKOXUMHUECKUX,
XUMUYECKHUX, OMOXUMUYECKHUX, MUKPOOHOIOTHIECKUAX METOJIOB;
OCYIIECTBIISITh CTATUCTHYECKYIO 00pabOTKYy pe3y/IbTaTOB 3KCIIEPHUMEHTOB;
dbopMynUpPOBaTh BBHIBOJIBI M 3aKJIFOUEHUS IO MPOBEICHHBIM SKCIIEPHUMEHTAM
CdopmupoBaBiiieecsi cucTeMaTH4YeCKoe BJIajieHHe: HABBIKAMU MTPOBEICHUS
OKCIIEPUMEHTAJbHBIX  HUCCIEAOBAaHUNA OHMOTEXHOJOTHYECKHX IMPOIIECCOB;
00pabOTKM M aHanu3a TMOJIYYEHHBIX OSKCIIEPUMEHTAIBHBIX  JTAHHBIX;
COCTaBIIEHHSI OTYETOB MO TeMe WJIM MO0 pe3yabTaTaM MPOBEIECHHBIX
JKCIIEPUMEHTOB
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2. Onucanue mKAaJj OICHUBaAHUA

2.1 lllkana oyenusanusn Ha smane mexKyuLe20 KOHMpPons

dopma TeKyniero OTtcyTcTBUE YCBOEHUS [Toporossrit [IponBunyThIii (Xopouio) | Beicokuii (0TAMYHO)
KOHTPOJISI (HM3Ke HOPOroBOro)” (YOOBJIETBOPUTEIHHO)
Brinmonnenue HE BBITIOJTHEHA WJIH BCE Pemeno 6omnee 50% 3amanusi, HO Pemeno 6omee 70% BCE 3a/IaHHs PEIIeHbI 0€3

KOHTPOJIbHBIX 3aIaHUI

3aJlaHUs PELIEHBI

menee 70%

3aJaHusl, HO €CTh OIIMOKHU

OImunO0K

HCTIPAaBHUJIBHO

2.2 lIkana oyenueanusn na smane nPpomexdcymoyHoi ammecmayuu (3auem u IK3ameH, Kypcosas padoma)

®dopma
MPOMEKYTOUHOM
aTTecTaluu

OTCcyTCTBHE YCBOSHUS
(HMXE TOpPOroBOro)

IToporoBslii (YIOBJICTBOPUTEIIHHO)

IIponBUHYTHIN (XOPOIIIO)

Bricokuii (OTIMYHO)

BeimonHenrne HToroBbIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHAHT)

Menee 51%

51-79%

80-90%

91% u Ooitee

Brinonuenue
KOHTPOIEHOU pabOTHI

HE TOKa3aJl yMEHHE
coOupatp u
CHCTEMaTH3UPOBATh
rH(}OpMAIHIO U3
TEOPETUIECKHX
HCTOYHUKOB,
aHaJIM3UPOBATH
MPaKTHYECKUI MaTepHal,
HE OBJIZIe] METOAMKOM
HCCIIeIOBaHUs, HE
MPOSIBIIT TBOPUYECKUI
MOJXO01 U

IOKa3aj yMeHHe CoONpaTh
HHOPMAIINIO U3 TEOPETHIECKUX
HCTOYHHKOB, aHAIN3UPOBATh
MPAaKTHYECKUI MaTepuan Juis
WILTIOCTPALUI TEOPETUIECKUX
TIOJIOXKEHUH, HEZIOCTATOYHO OBJIA I
METOJIMKOW MCCIIeNOBAHUs, HE
HPOSIBIII TBOPYECKUH TTOIXO/ 1
CaMOCTOSITEIILHOCTD B aHAJIN3E,
0000IIEHNSIX U BBIBOJAX, HE
apryMEHTUPOBAJ MPEIUIOKEHUS, HE
co0ioaan Bce TpeOoBaHus K

MoKa3aa yMeHHue cCoOupaTh 1
CHCTEMaTH3UPOBATh
uH(MOpMAITHIO U3
TEOPETUIECKUX UCTOUYHHKOB,
aHaJM3UPOBATH U TPAMOTHO
UCIIOJIb30BATh MPAKTUIECKUI
MaTepHuai JUisl WUTFOCTPAIHi
TEOPETUIECKHX ITOJIOKEHHH,
MPOSIBHJI TBOPYECKHUH MOIXO/
Y CaMOCTOSITENILHOCTD B
aHaJu3e, HeJOCTaTOYHO
apryMEHTHPOBAJ BHIBOJBI

MoKa3aj yMeHrne COONpaTh 1
CHCTEMaTH3UPOBATh
nHMOpMAITHIO 13
TEOPETUIECKHX HCTOUHHKOB,
aHAJIM3UPOBATH U TPAMOTHO
UCIIOIb30BATh MPAKTUIECKUI
Martepual Juis HILTIOCTPAIHi
TEOPETUYECKHX MOJI0KEHHH,
NPOSIBUIT TBOPYECKUH TTOIXO]] U
CaMOCTOSITENBHOCTh B aHAIN3E,
0000111EHUSIX U BBIBOAAX,
apryMEHTUPOBAJ MPEUIOKEHUS,
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CaMOCTOSITEIILHOCTD B
aHanuse, 000OIIEHHIX 1
BBIBOJIaX, HE
apryMeHTUPOBAJ
MPEIUIOKEHNUS, HE
cobioan Bce TpebOBaHuUs
K opopMIIEHUIO KYPCOBOMH
paboTHI U CPOKOB €€
HUCIIOJIHCHUA.

oopmITeHHIO KypCOBO# pabOTHI U
CPOKOB €€ HUCTIOJHCHHSI.

MPEAIOKEeHUs, He COOIIoIa
BCe TpeOOBaHUS K
0(hOpMIICHUIO KYPCOBOM
paboThI U CPOKOB €e
HUCIIOJIHCHU .

co0ro1an Bce TpeOOBaHMS K
o opMITEHUIO KypCOBOM pabOThI
Y CPOKOB €€ MCIIOJTHCHHUSL.
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KoMmiekT OLCHOYHBIX MaTCPHAJIOB IO TUCHUILVIMHE «XuMHua (Heopralmqeucaﬂ u aHaJII/ITquCKaﬂ)»
3aILaHI/I$I 3aKPBITOI'O THUIIA — 2 MMH. Ha OTBCT, 3aJaHHA OTKPBITOI'O THUIIA — 5 MHH. Ha OTBET

Bepublit oTBeT Mun

Ne 3anaHue Bapuantsl oTBETOB Ne BepHOTO PopwmHpyemas
/11 KOMIIETCHIIHS
OTBETA
3agaHus 3aKpbITOro THNA
Heoprannueckass Xumus
1. B naGopatopHbIX ycIoBuUsAX a) JIeKaHTaluel; (GuIbTpOBaHUEM; OIlK-1
PacTBOPUTENH MOKHO OTJEIUTH OT 0) meperoHKou
PacTBOPEHHOI'O BELIECTBA: B) GUIBTPOBAHUEM;
') OTCTaUBaHUEM
2. Ha pacTBOprMOCTB YriieKuciaoro raa | a) 1aBJCHHUE; CKOPOCTb IPOITYCKAHUA TOKa OIlK-1
B BOJIC HE BITUSCT: 0) Temmeparypa rasa;
B) CKOPOCTb MPOITYCKaHUS TOKa rasa;
') XMMHYECKOE B3aUMOJICHCTBHE Ta3a C BOJAOU
3. PactBopumocTs Bemiects B psany AgCl | a) yBenuuures; YBEITUYHTCS; OIIK-1
—AgBr —Agl: 0) YMEHBIIIUTCS,
B) HE U3MEHSIETCS,
T') YBEJIMYUBAETCS, a 3aTEM YMEHbIIIAETCS
4, ITo kakoit opMyIie MOXKHO a) ® = m(6-6a) / m(p-pa), C=n/\V OIIK-1
paccyuTaTh MOJISIPHYIO 6)C=n/V
KOHILIEHTPALIMIO pacTBopa? Bym=1V- p;
r) m(p-pa) = m(s-6a) + m (H>0)
5. MaccoBas nons kpuctauuzaruonaor | a) CoClp - 6H20; CoCl; - 2H20; OIIK-1
BO/JIbl B KPUCTAJUIOTHAPATE XJIOPUIa 6) CoClz - 4H20
kobainbta (I1) paBHa 45,38%. B) CoCl; - 2H;0;
PopMyiia 3TOT0 KPUCTAIUIOTHAPATa: r) CoCl; - H20
6. OOMM 1 0JTHOTO MOJISt BOJIBI U 1. Temneparypa kunenus 373 K B03M0OXHOCTB B3aUMOIECUCTBUSA OIIK-1
OZIHOM MOJIEKYJIbI 2. [MnotHocTh p = 1 r/cM3 ¢ okcuoM cepsl (VI)
BO/IbI SIBJISIETCS: 3. BO3MOXHOCTb B3aMMOAECHUCTBUSI C OKCUIOM
cepsl (VI)
4. Temneparypa nnassenus 0oC
7. Kakas u3 cnenyronux KUcCioT 1. xnopHas XJIOpHast OIIK-1
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SIBJISIETCS] OJTHOOCHOBHOM? 2. XpomoBast
3. docdophas
4. cepoBOOPOAHAS
8. OCHOBHO COJIBIO SIBIISICTCSL: 1. runpokcua Bucmyta (111) muruapodocdar KaabIus OIIK-1
2. muruapokcoxiopun sucmyta (I11)
3. nuruapodocdat KaabIus
9. ATOMBI OJTHOTO Y TOTO K€ JIEMEHTA 1. yuCcIOM MPOTOHOB YUCJIOM NPOTOHOB OIlK-1
MOTYT OTJIMYAThCS APYT OT Apyra: 2. YUCIIOM HEUTPOHOB
3. NOPSAAKOBBIM HOMEPOM
4. 3apsiaoMm siapa.
10. | ATOMHBII HOMEp dJIEeMEHTa 1. Yucino areMeHTapHbIX YaCTUI] B aTOME Yucno sneMeHTapHbIX YacTHUIl B OIlK-1
MMOKAa3bIBACT: 2. 4HCIO HYKJIOHOB B aTOME aTome
3. 4KCJI0 HEUTPOHOB B aTOME
4. YuCI0 MPOTOHOB B AaTOME
11. | DnexTpoHHas KOHPUTYpAITUS 1.2s1 2sl OIIK-1
BHEIITHETO JIEKTPOHHOTO ciost atroma | 2. 3 S1
HauboJee aKTUBHOTO MeTaJla: 3.35s2
4,3s23pl
12. | Yucno HecrapeHHBIX AIEKTPOHOB B 1.4 5 OIIK-1
aToMe MapraHia, 2.5
HaXOJSIIeMCS B OCHOBHOM 3.6
COCTOSIHUM, PaBHO: 4.7
13. DnekTpooTpunareabHocTh AemenToB | 1. O, S, P, Si 0O,S, P, Si OIIK-1
— HEMETAJ/UIOB YMEHBIIIAETCS B PALY: 2.P, S, Se, Br
3.As, P, S, Cl
4.S,Cl, Br, F
14. C Bogoii HanbosIee YHEPTUIHO MPHU 1. kanmui KaJIbITUHA OIIK-1
OOBIYHBIX YCIOBUSIX pearupyer: 2. TUTHH
3. KanbIuit
4. marauit
15. | Kak BnusieT OBBIIIICHUE JaBICHUS HA | 1. paBHOBECHE CMEIAeTCs BJIEBO paBHOBECHE HE HapyILaeTCs OIIK-1
2

CMCHICHUC PABHOBCCHUS

. PaBHOBCCHEC HC HApYHIaCTCA
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| peaxmmu 2N2 + 02 [ 2NO ?

| 3.paBHOBecHE CMeIaeTCs BIPABO |

Opralmqecmm XUMHUA

33}13HI/IH OTKPLITOI'o TUIIA.

No dopmupyemas
/11 Bompoc Otser KoﬁneTpe};IuI/m
1. JlaTe onpenenenue IIpouecc anekTpUYecKOd OUCCOLMAIMHU, MPOLECC paclaaa JIEKTPOJIUTA HA HOHBI OIIK-1
AIIEKTPOJIUTUYECKON JTMCCOLIMAIIH. IIPU PACTBOPEHUH €TI0 B BOJIE MJIM PACILIABICHUU.
2. UTto Ha3bIBaeTCsl OKCUIAMH. Oxkcuapl, 3TO COEQMHEHHS U3 JABYX JJIEMEHTOB, OJUH W3 KOTOPBIX SBIISIETCA OIlK-1
KHCIIOPO/I.
3. JlaTb onpenieneHue CTeneHn OTHoleHuEe Ynciaa MOJIEKYJ, paclaBLINXCs B BOJE, K OOIIEMY YHCITy PaCTBOPEHHBI3 OIlK-1
AJIEKTPOJIUTUYECKON TUCCOLMAINY. MOJIEKYII
4, Knaccudukanus 3meKTpouTOB. CuinibHbBIC U c1a0bIe DJIEKTPOIIUTHI. OIIK-1
5. JlaTh onpenieneHne CUIIbHBIM DJIIEKTPOIUTHI, KOTOPBIE JIETKO paclajaroTcs Ha WMOHBL. [Innryrcs B BHIE MOHHOM OIlK-1
AIIEKTPOJIUTAM. MOHOB.
6. JlaTh onpeneneHue ciradbiMm DNEeKTPOIUTHI, HEPACTBOPUMBIE M Ta3000pa3Hble BemiecTBa. [lumryrcss B Buae OIIK-1
AIIEKTPOJIUTAM. MOJIEKYIL.
7. JlaTb onpeneneHre OCHOBaHUSM. OcHOBaHUSI — 3TO JIEKTPOIUTHI, KOTOPBIC MPU AUCCOIUAIIMHA 00pPa3yIOT B KaUueCTBE OIIK-1
AQHUOHOB TOJILKO THJPOKCUII — HOH.
8. JlaTb onpeneneHue ruipoOKCHI. [IpoayKThl COEIMHEHHS OKCUJIOB C BOJIOM. OIIK-1
9. Omnpenenenue KUCIOT. Kuciaotsr — 3T0 37€KTPOIUTHI, KOTOpPhIE MPU AUCCOLMALMK OOpa3ylOT B KauecTB( OIlK-1
KaTHOHOB TOJILKO HOHBI BOJIOPO/IA.
10. | Conu, ABASIOTCS NEKTPOIUTAMH? Ha. Conu, 3TO 3JEKTPOJMUTHI, KOTOpbIE MPH AUCCOIMAIMU OOpa3ylOT KAaTHOHBI OIlK-1
Jlatb onpeiesieHre CosiM. METAJIJIOB 1 @aHUOHBI KUCIOTHBIX OCTaTKOB.
11. | Knaccudukanus comei. OCHOBHBIE COJIM, KUCIIBIE COJIH OIIK-1
12. | Atom kakoro onemMeHTa uMmeeT | DnemeHT Kanuid. OIlK-1
3JIEKTPOHHYIO KOHPUTYpaLHIO
1s2 2s22p°® 3s2
13. | DmekTpoHHas KoHdurypamus wHoHa | 15°2s22p®3s?3p®3d? OIIK-1
Zn?* cooTBeTCTBYET (hOpMYIIE:
14. | llepeuncnure mea0YHbIE METAIIBL: Jlutuil, HaTpui, Kamuii, pyouuii, nesui, Gppanumii. OIIK-1
15. [lepeuncnaure  menouHo3emenbHbIe |bepunmii, Maruuil, KaabIuid, CTPOHIMA, Oapuii, paauii. OIIK-1

MCTaJlJIbI:
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16. Hate omnpenenenue «XUMHUYECKAN | XHUMUYECKUH AIEMEHT, BUJ] ATOMOB C OJIMHAKOBBIM 3apsJIOM sJ1pa. OIIK-1
DIIEMEHT
17. Hate  omnpenenenue «maccoBoe |CyMMa MpOTOHOB M HEMPOHOB B SIPE JIEMEHTA. OIIK-1
YUCIIO»
18. JlaTh onpenieNieHne «HYKIHI» Bux atomoB, XapakTepU3YIOMIMXCA OMNPEISICHHBIM MAacCOBBIM  YHCIOM | OIIK-1
OTIPE/ICTIEHHBIM aTOMHBIM HOMEPOM.
19 YT0 Takoe «M30TOIDY H3oTon, HyKIUABl OAHOTO U TOTO K€ XMMUYECKOT0 3JIEMEHTA, UMEIOIINE OJMHAKOBBIH OIIK-1
3apsn sapa.
20. OpOuTans- OpOuTanb- NpOCTPAHCTBO BOKPYT aTOMHOTO si/ipa, B KOTOPOM Hambosiee BEpOSITH( OIlK-1
HaxO0KJICHUE TAHHOTO AJIEKTPOHA.
21. JlaTb onpenieneHue: ypoBHU B aTOMe- |YPOBHM, MO KOTOPBIM JBHXKYTCA JJEKTPOHBI, CYIIECTBYET HECKOJBKO THIIOK OIlK-1
opOuTaneil.
22. KoBanenTHas cBs3b 3T0- CBs13b, 00pa3oBaHHast 0011el Tapoil AITEKTPOHOB. OIlK-1
23. HNonnas cBs3b - CBA3b, MEXKIY TMOJOXUTEIBHO M OTPULIATEIIBHO 3apsiKEHHBIMHM HOHAMH, KOTOPbIE OIIK-1
00pa3yroTcsi, KOrJa OAMH aTOM MOJHOCTBIO OTJAET AIEKTPOHBI JPYromy.
24. Bomoponmnas cBs3p  cnmabas  wnu |BomopomHas cBsi3b ropasno 6osiee ciiabasi, 4eM HOHHAS M KOBaJICHTHAS. OIIK-1
CUJIbHAS APYTUX CBA3EH -
25. JlaTb onpeneneHrne «KoaryJsius) Crnunanue KOJUIOMHBIN YaCTHUIl U MX OCEJJAHUE U3 PACTBOPOB. OIIK-1
26. Kakne kpucramueckue pemietkd |MoliekyisipHasi, MOHHAsI, METaUTMYeCcKasl. OIIK-1
OBIBAIOT:
27. 3akoH yuenoro JKozeda Jlyu [Ipycra- |3akoH MOCTOSIHCTBa COCTaBa BEIICCTB. OIIK-1
28. Knaccudukanus Heopranudeckux |Mertasisl 1 HeMeTauibl. CII0KHBIE U TPOCTHIE. OIlK-1
BEILIECTB-
29. Jlate ompezneneHue 3akoHa «macca |[Macca BeIECTB, BCTYIHMBIIMX B XUMHUYECKYKO PEaKIMI0, paBHA Macce BEIIECTB OIlK-1
BEILIECTBY 00pa30BaBIINXCS B PE3yIbTaTe PEAKIHH.
30. OKHCIIUTENBHO - BOCCTAHOBUTENbHBIE |OKUCIUTENBHO - BOCCTAHOBUTEIBHBIE PEAKIUU — OSTO BCE PEAKIMH 3aMELICHUs OIlK-1
peakuu - COCIMHEHMS, PA3JIOKEHUS C YYETOM IPOCTHIX BEIIECTB.
31. 3aKOH COXpaHEHUs M MpeBpalIeHUs |DHEPrus U30JUPOBAHHON CUCTEMBI COXPAHSETCA. OIlK-1
SHEPruu-
32. «HeobpaTumsbie peakium - HeobpaTtumbie peakiiuu- KOTOpbIe MPOTEKAOT 10 KOHIIA, 0 MOJIHOTO H3PACX0I0BAHMUS OIlK-1
OJIHOTO U3 PEArupYIOIIUX BEUIECTB.
33. Jatb Ompe/ieJICHUE |IHA0TEPMUUYECKUE PEAKIIMH - KOTOPBIE MPOTEKAIOT C MOTJIOMIEHUEM TEIJIOTHI. OIlK-1

OHIOTCPMHUYCCKUM PCAKIHUAM) -
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34. Hatp ONPEAEIIEHUE |IK30TEPMHUUECKUE PEAKIIUH, KOTOPBIE TPOTEKAIOT C BBIICIICHUEM TEIIIOTHI. OIIK-1
«OK30TEPMUYECKUM PEAKLIUAM -
35. «CKOpPOCTh XUMUYECKUX peakiui» - |CKOPOCTh XUMHUYECKUX PEAKIMI —[TOHUMAIOT W3MEHEHHUE KOHIIEHTPALMU OJHOIO M OIIK-1
pearupyouux BelecTB B €AMHUILY BPEMEHU IPU HEU3MEHHOM 00bEME CUCTEMBI.
AHaJuTHYecKas XUMHUS
3agaHus 3aKpbITOro THNA
Bomnpoc OTtBer IIpaBUJIbHBINH OTBET.
1. B ocHoBe kitaccu¢ukanuy MeTo10B a) croco0 TUTPOBaHMS; TUI XUMHUYECKOH peakuuu; *
TUTPUMETPUYECKOTO aHAIM3a JISKUT: | 0) TUII XUMHUYECKOH peakuuu; * OIIK-7
B) UCMOJIb3YEMbIN MHANUKATOP.
2. KonnuectBo 1 BemectBa B 1 M | a) MOJIsipHas KOHIIEHTpALUS; TUTP.
pacTBOpa MOKa3bIBAET: 0) MpoTIeHTHAsI KOHIICHTPAITUSI,; OIIK-7
B) MOJISIpHasi KOHIIEHTPAILlUs SKBUBAJICHTA;
T) TUTP.
3. CraHmapTHBIM BEIIIECTBOM B | @) COJIsTHAs KMCJIOTA; KapOoHaT HaTpus; *
KHCJIOTHO-OCHOBHOM TATPOBAHUU | 0) THAPOKCHU] HATPHUSI; OIIK-7
SIBJISICTCSI: B) KapOOHAT HATPHS,
4. CrangapTU3UpOBaHHBI  PacTBOpP B | @) COJIAHAs KUCIOTa; * coJIHas KUCJIOoTa; *
KHCJIOTHO-OCHOBHOM TUTPOBaHUHU: 0) uraBeneBasi KMCIIOTA; OIIK-7
B) KapOOHAT HATPUS;
5. [Ipu TUTPOBAHUU CHJIBHOTO | @) TOYKA SKBHUBAJIEHTHOCTH COBMAJAET C TOYKOHM | TOUKA SKBHBAJIEHTHOCTHU OIIK-7
OCHOBAaHUS CUJIbHON KUCIIOTOM: HelTpanbHOCTH; * COBI/IaeT c TOYKOH
0) TOYKa SKBUBAJCHTHOCTH JISKUT B IEJIOYHOM | HEUTPAILHOCTH; *
o0nacTy;
B) TOYKA SKBUBAJICHTHOCTH JIEKHUT B KUCIOTHOM
obmacTu;
') THTPOBAHNE HEBO3MOJKHO.
6. [Ipu TUTpOBaHUM C€1aOOr0 OCHOBAHMS | a) TOUKA YKBUBAJIEHTHOCTH COBMAJAET C TOYKOW | TOUKA SKBHUBAJIEHTHOCTH JICKUT
CUJILHOM KHCJIOTOM: HEUTPAJIBHOCTH; B KHCIIOTHOM o0OnactH; * OIIK-7

0) TOYKa SKBUBAJCHTHOCTH JICKHUT B IIEIOYHOM
obnacTu;

B) TOYKA SKBHUBAJICHTHOCTH JICXKHT B KHCIOTHOM
obmactu; *
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') TUTPOBAHNE HEBO3MOJKHO.

IIpn TUTPOBAHUU CUJIBHOI'O
OCHOBaHUS €1a00W KUCIOTOM:

a) TOYKAa YKBUBAJICHTHOCTU COBIIAJACT C TOYKOU
HEUTPAIBHOCTH;

0) TOYKa SKBUBAJICHTHOCTH JIC)KUT B IIEITOYHOMN
oOmactu; *

B) TOYKA SKBUBAJIEHTHOCTH JIC)KUT B KUCIOTHOM
o0nacTu;

') TUTPOBAHNE HEBO3MOJKHO.

TOYKAa 3KBUBAJICHTHOCTHU JICKHUT
B IIEJI0YHOH oOnactu; *

OIIK-7

[Ipu TUTpOBaHWU CITA0OTO OCHOBAHUS
cJ1a00¥ KHUCIIOTOM:

a) TOYKAa YKBUBAJICHTHOCTH COBIAJAET C TOYKOM
HEUTPAIbHOCTH;

0) TOYKa SKBHBAJCHTHOCTH JICKUT B MICIOYHOU
o0OmacTu;

B) TOYKA SKBUBAJIEHTHOCTH JICKUT B KHCIOTHOU
001acTH;

I') TATPOBAHNWE HEBO3MOJXKHO. *

TUTPOBAHUE HEBO3MOXHO. *

OIIK-7

Jlnst onpeneneHus oOIIeH KECTKOCTH
BO/IbI IPUMEHSIETCS:

a) KHCJIOTHO-OCHOBHOE TUTPOBAHHE;
0) mepMaHTraHaTOMETPHSI;

B) IUXPOMATOMETPUS;

') KOMIUIEKCOHOMETpuUs. *

KOMILUICGKCOHOMETpHS. *

OIIK-7

10.

Hns OmpeIeIICHUS BpPEMEHHOM
KECTKOCTH BOJbI IPUMEHSETCS:

a) KHCJIOTHO-OCHOBHOE TUTPOBaHHUE; *
0) mepMaHraHaTOMETPHSI;

B) IMXPOMATOMETPUS;

I') KOMIUIEKCOHOMETPHSI.

KHCJIOTHO-OCHOBHOE
TUTpOBaHUeE; *

OIIK-7

11.

KncnoTHO-0CHOBHBIM HHAUKATOPOM
SABJIACTCA:

a) XpOMOTEH YEPHBIIA;

0) MypeKcu/I;

B) METUJIOBBIM OpaH)KEBBIM; *
T) nueHUITaMUH.

METHUJIOBBIM OpaHXEeBbIM; *

OIIK-7

12.

Jlist OIpENEIIEHUS BPEMEHHOM
YKECTKOCTHU BOJIbI IPUMEHSIETCS:

a) KMCJIOTHO-OCHOBHOE TUTPOBaHHUE; *
0) nepMaHraHaTOMETpHS;

B) IUXPOMAaTOMETPUS;

') KOMIIJIEKCOHOMETPHSI.

KHCJIOTHO-OCHOBHOE
TUTPOBaHHE; *

OIIK-7

13.

KucnotHo-0CHOBHBIM
SABJIACTCA:

HHAUKATOpPOM

a) MypEKCHJI;
0) nudenunamus;

denondranenn. *

OIIK-7
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B) XpOMOTI'€H YEPHBIi;
r) perondranenn. *

14. | CrangaptHoe BEILIECTBO B | ) MepMaHraHaT KaJusi; nIaBesieBast KucioTa. * OIIK-7
IIepMaHraHATOMETPUHU: 0) cepHast KHCIIOTa;

B) 1l1aBeJieBasi KUCJIOTA.

15. | CrapaapTU3upoBaHHBI pacTBOpP B | a) IepMaHraHaT Kanus; * nepMaHraHaT Kaius; * OIIK-7
MepMaHraHaTOMETPUHU: 0) cepHasl KHCIIOTa;

B) 1llaBeJieBasi KUCJIOTA.
3agaHusi OTKPHITOrO THIIA
AHAJINTHYECKAS XMMUS.
Bomnpoc OTtBer

1. CrannmaptuznpoBaHHbll  pactBOop B | [lepmaHranar kanus;

IIEpPMAHTaHATOMETPHH: OIIK-7

2. CrangaptHOe BEIIECTBO B | [IlaBenmeBas KucnoTa.

TIepMaHTaHATOMETPUH: OIIK-7

3. Kucnotno-ocHoBHbIM  mHAMKaTOpoM | DeHondTaneuH.

SIBJISIETCS: OIIK-7

4 KuciaoTHO-OCHOBHBIM ~ MHIUKATOPOM | METUIIOBBIN OpaH>KEBBII.

SIBJISIETCS: OIIK-7

5 Nuaukaropom- Mypekcuna
KOMIUIEKCcooOpa3oBareiaemM  (Merasui- OIIK-7
WHJMKATOPOM) SIBIISIETCS:

6 Hatpuii npopearuposai ¢ Bogopoaom. | [Ipoaykt peakiuu pacTBOpPUIU B BOJIE, IIPU ITOM 00pa30Balics Ta3, pearupyrouui ¢

XJIOPOM, a MOJIyYEHHBIH pacTBOP MPU HArPEBAHUU MPOPEATHPOBAI C XJIOPOM C OIIK-7
00pa30BaHUEM CMECH JBYX COJICH.

7 [{MHK NOJIHOCTBIO PACTBOPUIIU B O0pazoBaBHINIiCS TPO3PAYHbII PACTBOP BBIMAPUIIU, a 3aTEM MPOKAIUIU. TBEepAbIH
KOHIIEHTPUPOBAHHOM PAaCTBOpE OCTaTOK PacTBOPHUIIU B HEOOXOAMMOM KOJIMYECTBE COISTHON KUCTOTHL. K OIIK-7
TUAPOKCHUIA KaJHs. o0pa3oBaBIIeMyCs PO3PAYHOMY PACTBOPY AOOABMIH CYNIb()UI aMMOHUS U

Habmoanu 06pa3zoBaHue O0€JI0ro ocaka.

8 [Tpu oOHapy>KeHUU KaTHOHA Kalus KUPIUYHO-KPACHBIH;
1aMs UMeeT LIBET OIIK-7

9 Ponp unaukatopa B nepMaHraHaT Kalus
MIePMAHTaHATOMETPHH BBITIOJIHSET OIIK-7
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10 I'eomerpudeckas Gopma B MOJIEKYIIe KBaJIpat
merana CHa: OIIK-7
11. | 4. Peakuus, mo3BoJIgIomas
0OHApPYXHUTh NOH B MIPUCYTCTBUH AQHAJIMTUYECKOM; OIIK-7
JPYTUX, HA3BIBACTCS
12. ; [Topava TUTpaHTOB.
- OIIK-7
13. = OT60p aTMKBOTHBIX YacTel pacTBOpa
H o7
E'I
N
14. e B3BemuBanue TOYHBIX HABECOK
OIIK-7
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15.

[IpurorosiieHrne pacCTBOPOB YCTAHOBOYHBIX BEIIECT

OIIK-7
[+
\/
16. | B 3aBucuMmocTH OT BHIA DOneMEeHTHBIN, MOJIEKYSIPHBIN, H30TOMHBIN, ()a30BbINM aHATIH3. OIIK-7
UICHTU(PUIIUPYEMBIX YaCTHUIL
pa3anya0 aHaJIU3bIT:
17. | AHanu3 «CyXuM IIyTeM» Ha nupoxrmudeckuit aHanu3 U aHajau3 METOJ0M PacCTUPAHMSL. OIIK-7
OJPA3AEIIACTCS:
18. | Peaknus okpammBaHusl TUIAMEHH Ha tepmuyeckoMm pasyioE€HHH COJIEH NMPU BHECEHHH WX B IUIaMsl ropenku. [lpu OIIK-7
OCHOBAaHa: BBICOKOW TemImeparype oO0pa3yroluecss HOHbl BOCCTaHABJIMBAIOTCS B aTOMBI
METaJUIOB, MMapbl KOTOPBIX U OKPAIIMBAIOT IIJIaMsl.
19. | Ilpumepsl OKpammBaHus TIAMS: Conu: HaTpus - JKCNITHIM 1BET, KaJlMd — B PO30BO-(DHOJETOBBIA, KaTbLIUA -B OIIK-7
OpaHXEBO-KPACHBII; MEJIb — B 3€JICHBII.
20. | Meton pacTupaHusi IPUMEHSIETCS - Jlnst ananu3a pyJ 1 MUHEPAJIOB B MOJIEBBIX YCIOBHSX. OIIK-7
21. | MUKpOKpHCTANIOCKOTIMYECKOE MUKpPOKPUCTAIIIOCKOTIMYECKOE ~ MCCIIEIOBAHUE  IMPOBOAMTCSI- NIPU  HAIAYUU OIIK-7
HCCIEA0BAaHUE IPOBOIUTCS - MHUKPOCKOTIA.
22. | KamenbHbli METOJT OCHOBAH: HA WCIIOJIb30BAHUM KANWUISIPHBIX M aJCOPOIMOHHBIX SBJICHUSX, B BOJIOKHAX OIIK-7
bunbpTpoBaNILHON Oymaru.
23. | YcioBus mpoBeeHUS aHaTuTHYeCcKuX | Peakuus cpensl u Temneparypsl, pH, ocaaku, naBieHue. OIIK-7
peaxkuum-
24. | AHaniuTHYecKas Ki1acCUpUKaIHs AnanuTtHueckas Kiaccu(UKalUs HOHOB pasfesercd Ha TpYHNbl- cyabpaTHON OIIK-7
VOHOB: CHCTEMBI, XJIOPHJIOB, KApOOHATOB KATHOHOB.
25. | bydepHnslii pacTBOp- BydepHbiii pacTBOp- pacTBOp 3JIEKTPOJIMTOB, KOTOPBIM MPAKTHUYECKH COXPaHSET OIIK-7
nocrostHcTBO pH mpu pa3baBieHMH, KOHLIEHTPALMH, a TakXe MpU JA00aBICHUU K
HEMY HEOOJIBIIMX MOPLHI KUCIOT U HIeNOYEeH.
26. | Kakue MexaHU3MBbI THAPOIIHM3a- MexaHn3MBbl 110 AHHOHBI U KATHOHY. OIIK-7
27. | Knaccudukarus aHHOHOB 1O AHHMOHBI KJacCU(UIMPYIOTCS IO PAaCTBOPUMOCTH COJEd M  OKHCIUTEHO - OIIK-7

PacTBOPUMOCTH-

BOCCTAHOBUTEJIbHBIM CBOMCTBAM.
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28. | [Ipouecc auccomyanyy sBIsSETCS- [Ipomecc maucconmanuu sBISIETCS- 0OPAaTUMBIMU, T.€. COMPOBOXKIACTCS MPOLIECCOM OIIK-7
MOJISIpH3allii U B PACTBOPE YCTAHABIMBAIOTCA PABHOBECUU KOHLIEHTPALMU UOHOB U
MOJIEKYJI, IPU MOCTOSIHHBIX YCIOBUSIX HE U3MEHSIOUINECS] BO BPEMEHH.
29. | CremneHb IMCCOLMAIINN- Crenenp aucconyany- OTHOIIEHHUE YHCIa MOJIEKYJI, JUCCOLMUPOBAHHBIX HA MOHBI OIIK-7
K 0011[eMY YHCITy MOJIEKYJ PACTBOPEHHOTO 3JIEKTPOJIUTA.
30. | l'mmpater oOpaszyroTcs- Ilepewenine B pacTBOP HMOHBI OCTAKOTCA CBSI3AHHBIMHU C MOJIEKYJIaMH BOJBI, OIIK-7
00pa3yroT TUIPaTHI.
31. | ConbBathl 00pa3yroTCs- [lepewrenmre B pacTBOP HOHBI OCTAIOTCS CBSI3aHHBIMM C HEBOJIHBIM PAaCTBOPHUTEIIEM, OIIK-7
MOJIEKYJIAMH BOJIbl, 00pa3yloT COJIbBATHI..
32. | KosddunmeHT akTHBHOCTH KosdduumenT akTUBHOCTH XapaKTepU3yeT- CTENeHb OTKIOHEHHS pPacTBOPOB OIIK-7
XapaKTepU3yeT- CHJIBHBIX JIEKTPOJIMTOB OT CBOMCTB MJI€AJIbHBIX PACTBOPOB.
33. | AKTUBHOCTD 2JIEKTPOJINTA CBsI3aHA- AKTHBHOCTB JIEKTPOJINTA CBA3aHA C KOHIIEHTPALIUEH. OIIK-7
34. | K ampoTepHBIM dIIEeKTpOIUTAM K amdorepHbIM 371€KTpOIUTaM OTHOCATCSA- HEPACTBOPUMBIE THUAPOKCUIBI IIMHKA, OIIK-7
OTHOCSTCS- IIOMHUHMS, XpPOMa, CBUHIIA.
35. Boaopoaneim nokaszarenem BopoponneiM mokazaresnieM Ha3bIBalOT- C OTPHUIIATEIBHBIM 3HAKOM JAECATUYHBIN OIIK-7

Ha3bIBarOT-

jgorapu(m aKTUBHOCTH HOHOB BOJIOPOJIa B PACTBOPE.
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6. TumoBble KOHTPOJIbHbIE 3aJaHUs WJIM HHbIe OLEHOYHbIe MAaTepUasbl, ISl OLEHKH
c()OpPMHUPOBAHHOCTH KOMIIETEHUMI, XapaKTepU3yHIMX J3Tanbl (OopMHUPOBAHMA KOMIIeTEHUMI B
npouecce 0OCBOEHHS 00pa30BaTeILHOI IPOrPaMMBbI

Oprannueckasi, pU3KOJJIOMTHAT XUMMHS

3ananus A5 J1aOopaTOPHBIX padoT
1) UccnenoBanue 3aBUCMOCTH CKOPOCTH XMMHUYECKOW PEAKIMK OT YCJIOBUM €€ MPOBE/ICHHUS;
2) [IpuroToBiieHUE U IEHCUMETPUYECKHI aHATIU3 PacTBOpa 3aJaHHOW KOHIEHTpALUY;
3) OmnpeneneHune KOJIMUYECTBA OPraHMUECKUX BEIIECTB

IIpuMepsI TeCTOBBIX 3a/1aHUIA, BHINOJHEHHBIX B mporpamme «GIFT»:
1. ChopmynupyiiTe onpeneneHue NOHATHS «pagukamy. Paaukanom Ha3pIBaeTcs rpyIna aTOMOB:
1. Co cB0OO/IHOM TIAPOii STEKTPOHOB
2. C oTHUM HECTIapEHHBIM JIEKTPOHOM
3. CriocoOHBIX 3aMeIaThCS Ha TajloreH
4. HeycroituuBas rpymma aTOMOB, CBSI3aHHBIX XUMUYECKUMU CBS3SIMU

2. 3oMepamu Ha3bIBAIOTCS COCTMHEHUS, HMCIOIIIHE:
1. OnuHakoBOE MPOCTPAHCTBEHHOE CTPOCHHE
2. OnnHAKOBBIE XUMHUYECKHAE CBOMCTBA
3. OIMHaKOBBIM KAYECTBEHHBIN M KOJMYECTBEHHBIN COCTAaB, HO Pa3IMYHOE CTPOCHHE
4. OnuHakoBbIe GU3HUECKUE CBOMCTBA

3. 'OMOJIOTHYECKUI PSIT — ATO Psii COCTUHEHUM
1. Nmerommx oAMHAKOBYIO BaJOBYIO (hOPMYITY
2. OTInYaronmxcsi CTpOCHUEM
3. OTBevaromux OAHON oOmel Qopmyne, NPOSBISAIONIMX OJUMHAKOBBIE XUMHUYECKHE CBOMCTBA U
OTJIMYAIOIINECS Ha TPYIIY CH2
4. VMeromux OJMHAKOBBIN COCTaB, HO Pa3IMYHOE CTPOCHUE

4. Ilpn Ha3BaHUM M30MeEpa [0 CUCTEMATHYECKONH HOMEHKIIAType BBIOMpAETCs IJIaBHAs yriepoIHas ellb,
cozeprKaras:

1. MakcumanpHOE 9uCIo (PYHKIIMOHAIBHBIX TPYIIT

2. Bonpuiee 4nciio yriaepo HbIX aTOMOB

3. Tpoiinyto CBA3b

4. Bomblee 9YUCII0 BOJOPOHBIX AaTOMOB

IIpuMmepsl 3agaHnii UIs1 CAMOCTOSATEIbHOIO PellleHHs
1.ITpuBeauTe mpUMepbI MpeACTaBUTENCH MPEJeNbHBIX U HETIPEIENbHbIX YITIEBOIOPOJIOB U AaliTe UM
Ha3BaHME [0 MEKIYHApPOJHOW HOMEHKIIATYypE.
2.Hanumute peaknuio Kyueposa ¢ aneTuieHoM.
3. HanumuTe peakiuio HUTPOBaHUS C TOJTYOJIOM.

4.Yto oOpazyeTcst IpH OKUCICHUU IIEPBUYHOTO U BTOpUYHOro cniupTta. [lpuBeaute npumepsl.

5.Hanumure peakuuio cepeOpsHOTo 3epkajia ¢ YKCYCHBIM anblerujoM. [louemy 3Toi peaknuu HET y
aleToHa.

6. Hanumure peakiuio KOHACHCAIIMU YKCYCHOTO allbJIerua.

7.HanumuTe npeacraBuTeneid COMPTOKUCIOT U KETOHOKHUCIIOT.

8. Hanmmure peakiuy nojay4eHust TBEpAOro U KHUAKOTO MbLIA.

9. Hanumure ruiporeHn3auio Macerl.
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10. Hanumute CTpyKTypHBIE (OPMYIBI Q103 M KETO3. YKAKUTE, B KAKHE PEaKIMH B OTIMYUE OT
aJIbJI03 HE BCTYNAIOT KETO3BI.

11. Hanuimute peakuuo cepeOpstHOro 3epKaja TIIIOKO3BI.

12. Kakue npeIcTaBUTENN JUCAXapUuI0B OTHOCITCS K BOCCTAHABIMBAIOIIEMY TUITY U TTOYeMy?

13. Hanumute nucconuanyio MOHOAMUHOMOHOKapOOHOBOM, MOHOAMUHOIUKAPOOHOBOH U
JTUAMHUHOMOHOKapOOHOBOM aMUHOKHUCIIOT.

14. HanumuTe TpUNenTH I U3 TINIKMHA, aJaHWHA U cepruHa. Ha3zoBuTe 3TOT TpUmenTus.

15. IlpoBeauTe ruApoIn3 MOUYEBHHBI U YKQXKUTE PEAKIIUIO CPEJbl U €€ BOJHOTO pacTBOpA.

16. Onumute myTh OMOCHHTE3a YTIIEBOIOB B PACTCHUSX.

17. bBuocuHTe3 TIMIEpPUHA B PACTCHUAX, HANHWIIATE COOTBETCTBYIONIME PpEAKIUH M YKaKHUTE
(bepMeHTHI.

18. HarumuTe B B CX€MBI OCHOBHBIE ITYTH 00pa30BaHUS U HMCIOJIB30BaHUs anetui-KoA B oOmeHe
JTUTUIOB.

19. BuocuHTe3 XUPHBIX KUCIOT. Hamummre mocienoBaTenbHble peakuuu npeBpamenns anetui KoA mo
oytupun-Allb (Allb-auernnnepeHocsmiuii 6enox).

20.OcHOBHBIE peaKIiy IUKIIa TPUKaPOOHOBBIX KHCIIOT.

Tembl pedepartoB:

a) M3omepus opraHMYECKUX BEIIECTB

b) Teopust XUMHUYIECKOTO CTPOCHHS OPraHMUYESCKUX COCIMHEHHUI

C) OKHUCIUTETBHO — BOCCTAHOBUTEIBHBIC PEAKIINU

d) Knaccudukaiusi opraHi4ecKiux peakiuii

e) Kiaccudukanms opraHuueckux KiaccoB

Bonpocsl k 3x3ameny. «Hyneeoi» eapuanm 3aoanuii
K konmponsnou pabome Nel (Yeneeooopoowi(ankansl, ankensl, aiKunsl, apervt)).
1. Ankansl. ['oMomorudeckuii psji, CTpOCHUE, H30MEPHSs, METO bl TIOJTydeHus. Pu3ndecKue u
XUMHYECKHE CBOMCTBA, TPUMEHEHHE.
2. Anxunbl. 'oMOJIOTHYECKHUH Psijl, CTPOCHHE, N30MEPHS, METOIbI MOTYICHHS, PU3HIECCKUE 1
XMUMHUYECKUE CBONCTBA, TPUMEHEHHE.
3. Aunkensl. ['omonoruueckuii psia. Mzomepusi.
4. OcyIiecTBUTH MpPEBpaILlCHUS:
yriaepoa - MeTaH — 3TUJICH

K koumponwvnoit pavbome Ne2 (Cnupmot. Denonvt. Anvoecuovt. Kemonwi)
1. Couptel. Onpenenenue. IIpenenbHpie 0JHOATOMHBIE COUPTHL. ['OMOJNIOrMYecKuil psifi, HOMEHKIIATypa,
M30MepHsl, METO/IbI MOTY4YEHUs, XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
2. TlpomomxuTh ypaBHEHHE PEaKIIUU:
C2Hs0H + K —

3. Hammucare YpaBHCHHUC pCAKIUU ' APOJIM3a 3TUJIaTa HATPHU:.

4. TIponomKuTh ypaBHEHHE PEAKLIUU:

38



CH2-OH

CH-OH +HNOs —

CH2-OH
K xonmponwvnou pabome Ne 3 (Kapoonoevie Kucionmut u ux npou3eooHvie)

. .Kapbonossie kucinoTsl. OnHOOCHOBHBIE IpenenbHbIe. Onpenenenue. I omoaoruyeckuii psz,

HOMEHKJIa-Typa, H30MEPHSsl, METOIbI TIOJTYUCHHSI.

Hanumure ypaBHeHHE peakiiuy M0JIy4eHUs! YKCYCHOM KUCIIOThI (KaTaTUTUYECKUM OKHCIIeHuEM Oy-
TaHa KUCJIOPOJIOM BO3/1yXa).

JlorotHATE ypaBHEHHUE PEaKIUU:

CH3 COOH + NaOH —
Ha3OBI/ITC HpI/IBe)IeHHI)IG HUNXKE COCAUHCHUA:

HOQOC -CH2 - CH2 -COOH, CH3-CO-NH2, CseHsCOOH

K konmponwvnoit pabome Ne 4 (Aocopoyuonnvie npoyeccol. Konnouonwvie cucmemot. Muyennooopazosa-

Hue.)

1. Kaxue xonnuecTBeHHbIE XapaKTEepUCTUKU qucniepcHocTH Bol 3HaeTe? [lepeuncnure nx u oxapakrepu-
3yHTe.

2. AncopOmus Ha rpanuIie TBepoe Teno —ra3z bOT.

3. Ha makerax MoJ0Ka yKa3aHo, 4TO coJepxaHue xxupa coctaBiser 3.2%. Onpenenuts 00beM AUCIEpCHON
(a3pl B yIIakOBKE BMECTUMOCTHIO 1 JUTP M YHMCICHHYIO KOHIIEHTpAIMIO AUCIIEpCHOM (ha3bl, ecliu Aua-
METp JKUPOBBIX Kareyb paBeH 85 MKkM. UeMy paBHa 4KMCIIeHHAs KOHIEHTpalUs B pacyeTe Ha 1 S,

4. 3oisp OpoMusa cepedpa MOTyIeH CMEIICHHEM 25em° 0,0081 KBr u 18em® 0,00961 AgNO3. Onpenenuth
3HAaK 3apsijia YaCTHIl U COCTABUTH (DOPMYITY MHIIEIUT 30JIS.

BOITPOCHI K 5K3AMEHY

3HaTBL:0CHOBHEIC MOJIOKCHUS OpFaHquCKOﬁ XHUMHHU; OCHOBHBIC HAITPABJICHUA PAa3BUTHUA TeopeTquCKoﬁ
n HpaKTH‘ICCKOﬁ OpFaHH‘ICCKOﬁ XHUMHH.

YMeTh: UCIIOJIB30BaTh CBOMCTBA OpraHn4eCKux BEIICCTB B na60paTopH017I u

HpOPI3BOI[CTB€HHOI>i IIPAKTHUKE.

OnpIT ACATECJIbHOCTH: pa60Ta B XMMHYECKOM J'Ia60paTOpI/II/I; IMPOBEACHNUE XUMHUYCCKOI'O aHAaJIM3a IJId
MOo-CJICAYIOUICTO €0 UCII0JIb30BAHU B HpO(l)eCCHOHaHLHOfI ACATCIBbHOCTH.

BN

o o

. Opranunueckas XuMHs Kak Hayka. MlcTopust pa3BUTHS CBA3H C JPYTUMU HAyKaMH.

. OcoOGeHHOCTH COeMHEHHI YIiIepoia, UX MHOT0OOpa3ue v poJib B )KUBOU IIPUPOJIE.

. OcHoBHbIE MONI0KeHHs Teopun byTneposa.

. Tomonorudeckuii psij, yrieBoIopoAHbIN paaukai, GyHKIIMOHaIbHbIE rpymmnbl. Knaccudukanus

OpPraHu4YCCKUX COCOUHEHMI.

. 5. Tumel XUMHYECKUX peakIHii / IpUCOEUHEHUE, 3aMellleHue, OTIIEIIEHHE U T.J1./

Ankanbl. 'oMmonornueckuit psAA, CTPOCHUEC, U30MEPHA, METOAbI IMOJTYUCHUA. du3nyecKue u
XUMHNUYCCKHEC CBOﬁCTBa, IMPUMCHCHHC.

. Ankensl. 'omonorndeckuit psaa. M3omepusi: CTpykTypHas U mpocTpaHcTBeHHas. CrocoObl

IOoJIy4YCHHA, CBOMCTBA. 3HeKTp0HHO€ CTPOCHUC JIBOMHOM CBSI3M.

. AnkuHbl. ["'oMolIOrnuecKkmii psAA, CTPOCHUEC, U30MEPHA, MCTOAbI IMOJTYUCHUA, (I)I/ISI/I‘-ICCKI/IC n

XUMHWYCCKHEC CBOﬁCTBa, IMPUMCHCHHC.

. ApoMaTHuecKue YriaeBoJI0pobl. YTIIeB0A0po bl psiia Oen3ona. Homenknatypa. M3omepus. Metobl

MOJIy4eHHsl. XUMUYECKUE CBOKCTBA.

10. Apenbl. DEeKTpOHHOE CTPOEHUE MOJIEKYIbl OeH3oa. [IpaBuiio opueHTauy.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.
24,
25.
26.
27.

28.
29.
30.
31.
32.

33.

34.

35.
36.
37.
38.
39.

CrupTsl. Onpenenenue. [Ipenenbubie OZHOATOMHBIE CIIUPTBHI. ["omonoruyeckuii
pan, HOMEHKJIAaTypa, U30Mepus, METOIbI MOJIyYEHHS, XUMHYECKUE CBOICTBA,
MIPUMEHEHHUE.

Crnuptsl. JIByxaromusle. [IpencraButenu. HomeHknaTypa, METOAbI OJIYYEHUS, XUMUUECKHE
CBOMCTBA, IPUMEHEHUE.

DeHOoJIBI. Omnpenenenue. Knaccudukarnmus. OnHoaToMHbIE (beHOITBI. 'omornoru.
[Tonyuenue, XHUMHYECKUE CBOMCTBA. [Ipumenenue. MHoroaromHsIe (beHobl
/TIpeICTaBUTEIH/ .

Anbnerunel. Onpezaenenue. ['oMonoruueckuii psii NpeenbHbIX albAerua0B. XUMUUYECKUE

CBOWCTBA /peakiiiy IPUCOCAUHCHUS, OKHCICHUS/.

Keronsl. Onpenenenue. 'omonorunueckuii psj K€TOHOB, HOMEHKIIATypa, U30MEPHsl, METOIbI Oy~
YEHMUSL.

Kap6oHnoBsie kucinotsl. OTHOOCHOBHBIE IIpeaenbHble. OnpeneneHue. ['oMonornyeckuit psi, HOMEH-
KJIaTypa, u3oMepusa. XuMudeckue cBoiictra. [I[pumenenue.

OnHOOCHOBHBIE HENpeAeIbHbIe KAPOOHOBBIE KUCIOTHI. ['OMonornueckuit psii, HOMEHKIaTypa, U30-
Mepusi. XUMHYECKUE CBOMCTBA XapaKTepHbIe JJIsl KapOOKCUIbHOU I'PYIIIIbI.

[IpousBoHbie kKapOOHOBBIX KHCAOT. CrnoxHble 3gupbl. Onpenenenue. Homenknarypa. Xumu-
yeckue cBoiicTBa. CriocoObl MOJTy4eHUsl.

[IpousBoHbie kKapOOHOBBIX KHUCIAOT. AMubl. Onpenenenue. [lonydenne. Xumudeckue cBOi-

CTBa.

VYrneoapl. Knaccudukarus yrieBoaoB. Monocaxapuisl. Onpenenenne. XuMAYECKUE CBOM-

CTBA.

VYrneoapl. Knaccudukarus yriaeBoaos. ucaxapunsl. Onpenenenne. XUMHUYECKUE CBOMCTBA.

3HaTh: pyHIaMEHTaJIbHBIE pa3ebl (GU3NIECKON U KOJUIOUIHON XUMHH;TOBEPXHOCTHBIC SIBIICHHS,
KJaccu (UK TUCTICPCHBIX CHCTEM; METO/IbI TIOJIYYSHHS U OYMCTKH KOJUIOUIHBIX CHCTEM; OC-
HOBHBIE CBOIICTBA ¥ CTPOCHHE KOJIJIOUIHBIX CHCTEM.

YMeTh: UCTIOIB30BATh 3aKOHBI (PU3MUECKON U KOJUIOMTHON XUMUH MIPH aHAITN3E M PEIICHUN
po-071emM poecCHOHATBEHOMN ACSITEIIBHOCTH.

OnbIT JeATeTbHOCTH: pad0oTa B XUMUYECKOH Ta00paToOprm; MPOBEICHNE XMMHYECKOTO aHaTN3a
IUTSL TIOCJISTYFOLIETO €r0 MUCIIOJIb30BaHUs B TPO(ECCHOHAILHON JACATEIIHOCTH.

Yro Takoe nucnepcHbie cuctemsl? [IpuBennure npumMeps! JUCIIEPCHBIX CHCTEM.

Kakne KoJm4ecTBEHHbIE XapaKTEPUCTUKU AUCIIEPCHOCTH Bhl 3HaeTe?

[lepeuncanre OCHOBHbBIE IPU3HAKH, IOJIOKEHHbIE B OCHOBY KIaCCU(PHUKALIMU JUCIIEPCHBIX CUCTEM.
. Kakue cymecTtByroT kinaccupukanuy IUCIEepCHbIX cCUCTEM?

MeTo1bl IOTy4eHUsT JUCTIEPCHBIX CUCTEM.

JlaTh Ki1accu(UKaIMIO TUCIIEPCHBIX CUCTEM II0 arperaTHOMY COCTOSTHUIO JUCTIEPCHOM (a3bl U auc-
IIEPCUOHHOU CpebI.

JlaTh Ki1accuUKaIHMIO TUCIIEPCHBIX CUCTEM B 3aBUCUMOCTH OT pa3Mepa YacTUIl TUCIIEPCHOM (asbl.
Kak knaccuuuupyroTcs JucrepcHble CUCTEMBI 110 BHLy AUCHEPCHOM (azbl?

Kak knaccuuuupyroTcs JUCIepCcHble CUCTEMBI 110 CTPYKType?

KakuMm 00pa3oM npoBoauTcs KiaccupuKanuu no MexxdasHomMy B3auMoIeHCTBUIO?

UYTto Ha3pIBaeTCs MOBEPXHOCTHBIM HATsKeHUEM? DAaKTOPBI, BIMAIOIINAE HA IOBEPXHOCTHOE HATSIKE-
HUE.

Jlaiite onpenenenue NOHATUIM: COPOIHs; COPOEHT; cOpOTUB; aacopOIus; abcopOimsi; xemocopo-
1us; necopouus. IlpuBeanTte npumeps! TBEPABIX NPUPOJHBIX COPOESHTOB.

Knaccugukarus aacopOLUuOHHBIX MPOLIECCOB, AaTh OOIIYI0 XapaKTepUCTUKY MpolieccaMm pu3nye-
CKOM M XUMHUYECKOH afcopOIHH.

AncopOuust Ha rpaHuLe TBepAoe Telo - ra3. Teopuu aacopbuuu Jlenrmropa

AncopOuust Ha rpaHuLie TBepaoe Teno - ra3. [lonsuu,

Ancop6uust Ha rpanuue TBepaoe teno —raz bOT.

AncopOrust Ha rpaHuLie TBepaoe Teno - ra3. [Ipusenure ypaBHenus Jlenrmiopa, @peiinanuxa.
[ToHsiTHE KOJUTOUIHBIA PACTBOP, JUODUIBHBINA U JTHO(POOHBIH 30I1b.
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40. MeTop! OTyYeHHs KOJUIOMIHBIX PACTBOPOB (JIUCTIEPTUPOBAHUE U KOHIICHCAIHS)
41. JlaiiTe CpaBHUTENbHYIO XapaKTEPUCTUKY CBOMCTB KOJUIOUHBIX U HCTUHHBIX PACTBOPOB
42. MonexysipHO-KHHETUIECKHE CBOMCTBA KOJUIOUIHBIX PaCTBOPOB: OPOYHOBCKOE JBWKEHHUE, TUDDY-
343, CEAMMEHTALNS, OCMOC, OCMOTHUYECKOE JIaBJICHUE
43. OnTrueckue CBOMCTBA KOJUIOMIHBIX PACTBOPOB — paccessHue CBeTa. 3akoH Panes
44. TlornonieHue cBeTa KOJUIOMAHBIMUA PACTBOPAMH M OKpacKa 30JIEH.
45. Onumunte sBieHUs onanecueHmn u 3pdexra Tungans
46. DNeKTPOKMHETHYECKHE CBOMCTBA KOJUIOMIHBIX PACTBOPOB: DIEKTPOPOpPE3 U AIEKTPOOCMOC
47. DNeKTPOKNHETUYECKHE CBOMCTBA KOJIJIOUIHBIX PaCTBOPOB: MOTEHIMAJ TEUEHUS U IOTEHI[UAJI CEH -
MEHTaLUU
48. Ctpoenue JIDC. Teopuu crpoenust JJ9C — I'enmbmronbia, ['yu-Usnmena, [tepHa.
49. OO6pa3zoBaHKE TEPMOIMHAMHYECKOTO (U - MOTSHIMAJA TP 00pa30BaHUH MULICIUIBI
50. OO6pa3zoBaHUE IMEKTPOKMHETUIECKOTO JI3€Ta-MOTEHINANA, (PAKTOPHI, BIHUSIONINE HA €T0 BETHINHY
51. Munenna, MULIETIIPHOE CTPOEHUE KOJUIOUAHOTO PacTBOPA, MOHbBI- CTAOMIM3ATOPBI U UX POJIb B
(hopMHUPOBAHUY MULIEIIIBL.
52. YcTOWYMBOCTh KOJUTOMIHBIX PACTBOPOB: CEMMEHTAIIMOHHAS WIIA KHHETHYEeCKast
53. ArperatuBHasi yCTOWYMBOCTH KOJUIOMTHBIX PACTBOPOB
54. Koarynsius KOJJIOUIHBIX pacTBOPOB, MPUYNHBI KOAryJIsSLUN
55. Koarynsius KoJIouIHbIX paCTBOPOB PACTBOPaMHU JIEKTPOIUTOB, npaBuio Llyneue-Iapau
3agaum u ynpaxxHeHust
Ymems: pemath TUIIOBBIC 33124 110 OCHOBHBIM pa3jieiaM Kypca OpraHuuecKkou, husm-
YECKOM U KOJUIOMIHON XUMUU
Haegvik: pakTUYECKU TPUMEHATH HanOoJIee pacpoCTPaHEHHbBIE METObI AHAJIN3A;
0000IIIEHNS U CTATUCTUYECKON 00pabOTKH pe3yJbTaTOB OIMBITOB, (DOPMYITMPOBAHUS BbI-

BOJIOB.
Opeanuueckasn Xumus:

1. M3oOpa3uth CTpyKTypHbIE (GOPMYIIBI H30MEPOB U AaTh UM Ha3BaHME IS CIEIYIOIIUX NPeIebHbIX yT-
JIEBOJAOPOJIOB:

a) 2-MeTUJIIPOIIaHa, e) 3,3-TMMEeTHIINCHTaHa,
0) 2-meTunbyrana, X) 2,2-mTUMEeTHIIOyTaHa,
B) TMMETHJIIPOIIaHA, 3) 2-MeTHI-3-3THJIOKTAHA,
r) 2,3-nuMeTHII0yTaHa, 1) 3-3TUJ-TICHTaHa,

1) 3-MeTuI-4-3TUirenrtana, K) 2,2-mu0yTuiaeKana.

2. CocrtaBbTe CTPYKTYpHBIE POPMYIIBI CIETYIOMINUX HETPEAETbHBIX YIIIEBOJOPOIOB. YKaXKUTE OOIIYIO
dbopmMyny yrieBoaopoa:

a) 2,5-MMMeTHIIreKCeH -1, e) 2,5-AMMeTHIreKCuH-3,
0) 2,4,4-TpUMETHIITICHTEH-1, K) 3,4- IMMETHIIIICHTHH-1,
B) 2,3-nuMeTunOyTeH-2, 3) 2,2,5,5-TpUMEeTHIITeKCHH- 3,
') 3-3THIITeKCeH-3, n) 2,7- TMMeTHII-3-3TUIIOKTHH-4,

1) 4-METUJINIEHTUH-2,
3. Hanummure cTpykTypHBIC (DOPMYITBI CISAYIOIINX COCTUHCHUN:

a) 2-MeTUI-3-U30PONIITEKCAHOT -3 e) 2, 7 -IuxXI0pOKTaH IO

0) 2-metundyranauoin-1,4 k) 2-MeTHIINIEHTaHalb

B) 3-OpomrekcaHomn- 2 3) 2, 3 —muMeTHIOyTaHalb

r) 2-3TUadEeHoa ) 5-3THirenTaHab

1) 5 - metun -3- 6poMpeHon

Du3KONNOUOHAA XUMUA:

1. 3onp deppounanuna mean ObLI MOdydeH Hpu jaeiictBuu Ha coinb CuSO4 M30BITKOM pacTBOpa
¢deppoumanuia kanus. Hanucats popmyiny MULEIUIBI 30151, YKa3aTh 3apsa oOpasyroleics rpa-
HYJIBI.

2. 3oub ruapokcuaa xxenesa (111) momyunnu B pesynbrare o6aBieHus K 42 v’ KUTIALIEN BOAbI 7

oM’ pactBopa FeClz (w = 2 %). Ilpu stom xmopun xene3a (I11) runponusosancs. Hamucars
bopmyny muniesuist 3051 Fe(OH)s.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

3onp Homuma cepedpa MOJydeH MpH MOCTETICHHOM JI00aBIICHUU K 20em® 0,011 pacrBopa KI

15em° 0,2% - HOoTO pacTBOpa HUTpara cepebpa. Hammcars Gpopmyny MHUIIEIUTBI 00pa3yrOMIETroCs
30JI1 U OINPCACIIUTL HAIIPABJIICHHUC ABUKCHHA YAaCTHI[ €TO B 3JICKTPUUYCCKOM II0JIC. IImoTHOCTE
pacTBOpa HUTpaTa cepedpa NPUHSITH PAaBHOU €MHHUIIC.

Kakoii 06beMm 0,0058 AgNO3 Hato nprubaBuTh K 20cm° 0,0151 KI, 9T00BI IOTYIUTH ITOJIOKU-
TEJBHBIN 30116 HOUAa cepedpa? Hanmcars hopmMyiny MHUILIEIUIBL.

3omp  tHapokcuma kene3a  (Ill)  momyden mpu moGaBiieHMH K 85cm° KHTISIIEH
JTMCTUILTUPOBaHHOM Boabl 15¢cM” 2%-Horo pactBopa xmopuaa skeneza (I11). Ilpu stom coub
YaCTUYHO I10/IBEPTACTCS THAPOIIH3Y

FeClz+3H20-Fe(OH)3+3HCI.
Hamnucatb Bo3MosxHBIE (opMysibl Mutieiut 3051 Fe(OH)3 yuuthiBas, 4to nmpu oOpa3oBaHHU 4a-

ctull ruapokcuaa xenesa (I11) B pacTBope mpucyTCTBOBAIM CIEAYIOIINE HOHBI: Fe3+, FeO™;
H*; CI”.

3oJ1b OpoMHIa cepedpa MOTyIeH CMEIICHHEM 25em° 0,008u KBr u 18em® 0,00961 AgNO:s.
Onpenenuth 3HaK 3apsiia YaCTULL U COCTABUTh GOPMYITY MULIEIT 30JI5.

CBeXEOCaKICHHBIN 0CaJ0K THAPOKCHIA aTIOMUHHS 00paboTain HEOOIBIITMM KOJTUYECTBOM CO-
JISTHOM KHCJIOTHI, HEIOCTATOYHBIM JUIsI TIOJTHOTO pacTBOpeHMs ocazaka. [Ipu sTom oOpaszoBaincs
3016 Al(OH)3. Hamucars GopMyny MHIEUIBI 30515 THAPOKCHAA aTIOMHUHHMS, YYUTBHIBAs, YTO B
AIIEKTPUYECKOM I10JI€ YACTUIIbI 30J151 IEPEMENIAI0TCS K KaTOy.

Kakne o6bembr 0,029%-noro pactBopa NaCl u 0,001x AgNOs Hamo cmeriarh, 4ToOBI MOJTY-
quTh He3apspkeHHbIe yacTullsl 30511 AQCI. TInotHOCTh pacTBopa NaCl mpuHSTE paBHOW €MHU-
1e.

3onb cynbgaTta 6apusi MOTy4YeH CMEUIMBAaHUEM PaBHBIX 00BEMOB pacTBOPOB HUTpara Oapus U
cepHOM KHCIOThl. OJMHAKOBBI JIW OBUTH MCXOJHBIE KOHIIEHTPAIMH 3JIEKTPOJIUTOB, €CIIU B AJIEK-
TPUUECKOM TOJIe TpaHyIIbl lepeMenianuch K anoay? Hamucats hopMyny MULIETUIBI 30J15.

ITpu B3aumopeiictBuu pactBopoB K2SiO3 m HCl ObL1 mosydeH 30516 KPEMHHEBON KHCIOTHI
H2SiOs. Hamumumre GhopMyiry MHUIIEIUTBI 307151 U OTIPEICIIATE, KaKO M3 DJIEKTPOJIUTOB OBbLI B H3-
OBbITKE, €CIIM TPOTUBOUOHBI B AJIEKTPUUYECKOM T0JI€ ABUXKYTCS K KaTONYy.

OnpenenuTh BEIMYUHY aaCcOPOIUU TIPH 100C JUIsl pacTBOpa, conepxaniero 0,05 r B IMTpe HO-
HaHoBo# (menaproHoBoi) kuciaoTel CeH17COOH. TloBepxHOCTHOE HATSDKCHUE BOJBI MPHU JIAH-
Ho#t Temmeparype 74,2-10° /M, a uccieayeMoro pacrsopa 57- 1073 H/m

[Tonb3yscek mpasuinom Jlrokino-TpayOe, onpeaenuTe BO CKOJIbKO pa3 MOBEPXHOCTHAS aKTUBHOCTh
naabMUTHHOBOM KHUCIOTHI (C1sH31COOH) meHblie MOBEPXHOCTHOW aKTUBHOCTU apaxMHOBOM

kucyoThl (C19H39COOH).
Haiinure miomaas, NpUXOIIYIOCS HA OJHY MOJICKYJY B HACHIIIEHHOM aJICOPOIIMOHHOM cnoe

aHWIMHA HA TIOBEPXHOCTHU €ro BOJHOTO PAcTBOPA, €CIU MpeAenbHas aacopouus pasHa 6,0 - 100
MOJIb/CM

[Tonb3yscek mpasuinom Jlrokmno-TpayOe, onpeaenuTe BO CKOJIbKO pa3 MOBEPXHOCTHAS aKTUBHOCTh
amuiioBoro crupta CH3(CH2)sCH20H 6ostblite mOBEpXHOCTHOM aKTUBHOCTH STHJIOBOTO CIIHPTA
CHsCH20H.

Omnpenure, BO CKOJBKO pa3 MOBEPXHOCTHASA aKTUBHOCTH 1eTusioBoro crupra (CisH3sOH)

0o0JIbIIIe TOBEPXHOCTHOM akTUBHOCTH rentaHona (C7HisOH).
OnpeﬂeJmTe BETTMYMHY aAcopOluu BoJHOTO pacTtBopa kampoHoBo# kucioTsl (CsH11COOH)

npu 15°C, ecnu ee koHmeHTpanus cocrapiser 0,25 MONB/T, HOBerHOCTHoe HaTSDKEHHUE pac-

TBOpa 35%x10° -3 H/M, a HoBepXHOCTHOE HATsHKEHHE BOJIBI paBHO 73,4x10° 3 Him.
Omnpenenure BeIMYUHY acOpOLMU BOJAHOrO pacTBopa nenaproHoBoil kuciaotel (CsH1i7COOH)

npu 10°C, ecru ee xoHuenTparus cocrapiuser 0,05 r/n. TIoBepXHOCTHOE HATSKEHHE BOJEI TIPHU
yKa3aHHOH TeMIiepaType paBHO 74, 2x1073 H/M UCCIIEAYEMOTO pacTBOpa 57% 103 H/m.
I'max ,Z[J'ISI HU30aMHJIOBOTO criupTa paBHa 7x10° MOJ'IB/CMZ MoJsipHas Macca 88 r/mouns, p = 0,81

r/emS, Onpenenure TOJNIIMHY U IUJIOLIAAb, 3aHUMAEMYIO OJIHOM MOJIEKYJION Ha MOBEPXHOCTH
pazzena.
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19. HaiiauTe 1uomaap, MpUXOIAIIYIOCS Ha | MOJEKYTy B HAaCBHIIICHHOM aJCOPOIMOHHOM CJ0e
ann-nuHa(CeHsNH2) Ha MOBEpXHOCTH €ro BOJHOTO PacTBOpA, €CIU NpeaeibHas aIcpOIus
paBHa 6,0 x10°® monn/cm?.

20.Tlpu 293 K u KOHIEHTpamuu MPONUOHOBON KHCIOTHI 0.1 KMOnB/M3 KOAPPHUIHUSHTHI
ypaBHenus lllumkoBckoro a = 12.8-10'3, b = 7.16. Onpenenutb ancopOUUI0 U
MTOBEPXHOCTHYIO aKTUB-HOCTb.

21. TIpu KaKoii KOHIIEHTPALIMH TIOBEPXHOCTHOE HATSDKEHHE BaJIGPUAHOBOM KHCIIOTHI Oy/IET paBHO
52.1 mJLx/m, ecu ipu 273 K xoaddunmentst ypaBaenus LnmkoBckoro a =
14.721073, b= 10.4.

JK3aMeHallMOHHBbIH Omitet Ne(

1. Ankanbl. ['oMonorudeckuii psii, CTpoeHUE, N30MEpHUs, METOIbI MosTyuyeHusi. duznyeckue
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE.

2. Ancopbuus Ha rpaHUIlE TBEpIOE Telno - ra3. [IpuBeaute ypaBHenus Jlenrmropa,
Opeitnanm-xa.

3. N300pa3uth CTpyKTypHBIE (POPMYITBI H30MEPOB U JIaTh UM Ha3BaHUE IS CIIEAYIOIINX
IIpe-JeNbHbIX YIIeBOA0POA0B:a) 2-MeTUinponana; 2,4,4-rpuMeTuaneHTes-1.

4. Tlpu B3ammojeiictBun pactBopoB Ko2SiO3z u HCIl Obut mosydeH 307b KpeMHHEBOM
kuciotel H2SiO3. Hamwummre ¢opMyny MUIEUTBI 3078 W ONPEACIUTE, KaKkoi wu3
AIIEKTPOJIUTOB ObUT B U30BITKE, €CIIM MIPOTUBOMOHBI B 3JIEKTPUUECKOM I0JI€ ABMKYTCS K
KaToxdy.
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