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1. Hean ocBoeHUS TUCHUILINHBI (MOTYJIs)

HenstMu 0cBOEHUS AUCHUIUTUHBI (MOIYJsl) «XUMHUSI HEOpraHUYecKasl U aHaJIMTHYecKas»
SIBIISIETCS] IPHOOPETEHNE TEOPETHUECKUX 3HAHUN, HEOOXOUMBIX I (POPMHUPOBAHUS OCHOBHBIX
MOHSTHI B3aMMOCBSI3U CBOWCTB, COCTaBa M CTPOEHHUS MOJIEKYJ BELIECTB, X WIACHTU(DUKAINH, a
TaKkKe Pa3BUTHE Yy OOYYAIOIIMUXCS JTHYHOCTHBIX KauecTB, (OPMUPOBAHUE OOMIEKYIBTYPHBIX U
obmenpodecCuoOHAIBHBIX KOMIETSHIINI B cooTBeTcTBHH ¢ TpeboBanmsimu ®I'OC BO nmo nan-
HOMY HAIPAaBJICHUIO TTOJITOTOBKH.

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

B cooTBeTcTBHM C YyUEOHBIM IUIAHOM JAMCHUIUIMHA (MOYIb) «XUMHS HEOPraHHYECKas U
aHanuTudeckas» Bxonut B biiok 1 Jucuummmnst (Mmonynu). O6s3arenshas yacts b1.0.06

W3yueHne MUCHMILTMHBI COMYTCTBYET U3YUYEHHUIO TaKMX IMCIUIUINH, KaK «XHMHUs Opra-
HUYEcKasy, «MareMaTHKay.

B cBow ouepenp, mucnuiuiiHa «XHUMHUST HEOpPTaHHUYECKAsl M aHAIUTHYECKAs SBISCTCS
MPEIIICCTBYIOMEH NI M3y4eHUsS] MUCHUIUIMH «XUMUsS (U3NYecKass ¥ KOJUIOUAHASY, «IKOJIO-
THS», «ATPOXUMHUS», «XUMUYECKHE CPEICTBA 3AIIUTHI PACTCHHII.

3. HﬂaHpreMble pe3yabTaThl oﬁyquI/m Io ITNCIHUIIJIMHE, COOTHECCHHBIC C
IJIAHUPYEMBIMHU peE3yJibTaTaMi O0CBOCHHUSA 06p33OBaTeHLHOl7[ nmporpaMmmabI

OcBoeHne TUCHMIUIMHBI (MOJYJIs) HAlpaBiIeHO Ha (OPMHUPOBAHUE CIEAYIOLUIMX KOMIIE-
TEHIIMN:

YHUBEPCAIBHOM:

- YK-1 — Cnoco0OeH OCyIIeCTBIISATh MOUCK, KPUTHUECKUI aHATU3 U CHHTE3 WH(POPMAIINH,
IIPUMEHATHh CUCTEMHBIN IIOJXO JIs PELIEHUS IOCTaBJICHHBIX 3a/1a4;

o0nIenmpodecCHOHATBHOMN:

- OIIK-1 - Cnoco6eH periaTth THIOBBIE 33Jjaul IPOPECCHOHATIBHOM AEATEIbHOCTU Ha OC-
HOBE 3HaHMM OCHOBHBIX 3aKOHOB MAaT€MaTHYECKHX, €CTECTBEHHOHAYYHBIX U oOuienpodeccuo-
HAJIBHBIX TUCIMIUIMH C IPUMEHEHUEM HH(POPMAIlMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Kon u Kon u Kpurtepuu olieHMBaHUs pe3ynbTaTOB O0YUESHUS
HAVMMEHOBAaHWE | HAWMEHOBAaHUE HU3KHH (70- [IOPOTOBBIN 0a30BbIi NIPOABUHY-
KOMIIETCHIIUU WHANKATOpa MOPOTOBBIH, TBIN

JOCTHKEHHUS KOMITETeHIIHS

KOMIIETCHIIMA | He cHopMHUPO-

BaHA)

YK-1 NA-1yka He Moxer | Cmabo  anamm- | Xoporio OTangHO
CrnocoOeH ocy- | AHanu3upyeT AHAJTU3UPO- 3UpyeT 3ajady, | aHAIM3UPYET | aHAJTU3UPYyET
HIECTBIATh TO- | 3a7ady, BblAe- | BaTh  3ajady, | BeIAeNsAs ee Oa- | 3aqady, BbI- | 3a1a4y, BBI-
UCK, KpuUTHue- | i1 ee 0a30BbIE | BBLACISSI €€ | 30BbIe  COCTaB- | Jensisi ee Oa- | mensas ee Oa-
CKMIl aHamu3 W | COCTaBisiomiue, | 6a3oBble  cO- | Jisiromme, cinado | 30Bble  CO- | 30BBIE  CO-
CHHTE3 HWHQOpP- | OCYIIECTBISIET CTaBIISIIONINAE, | OCYIIECTBIISET CTaBIISIIO- CTaBIISIIO-
Maly, IMpHMe- | ICKOMIO3UIUI0 | HE OCYIIECTB- | JIEKOMIIO3UIMIO | IHE, XOpOo- | IUe, OTIHY-
HATH  CUCTEM- | 3aJauu JSIeT IEKOMIIO- | 3a/1a4u oo ocyuie- | HO OCyLIecT-
HBIA  TOJAXOJ 3UIUIO 3aJ1a4H CTBIISIET Jie- | BIISIET ne-
JUIL  pelIeHust KOMITO3UIIHIO | KOMITO3HIIUIO
MOCTaBJICHHBIX 3a1auu 3aauu
3a7a4. NO-2yx1 He moxer Ha- | Hemocrarouno Jocratouno | YcmemHo

HaxonmuT u kpu- | XOIUTh M KPU- | Y€TKO HAXOAWT | OBICTPO Ha- | HAXOMUT U

THYECKU aHallu- | TAYECKH aHa- | i KPUTUYECKH | XOIUT U | KpUTHYECKH

3upyeT HUHQOp- | IM3UPOBaTh aHATM3UPYET KPUTUYECKH | aHAJIM3UPYET




Maluoo, HeoO- | nHopManuoo, | HHPOPMALHIO, aHanu3upyet | uHpopMma-
XOIUMYIO  IIJIs | HEOOXOAUMYIO | HEOOXOIUMYIO nHopma- LU0, HEo0-
pelieHus ~ 1Oo- | AN PEUIeHUs | Uil PELIeHMs | U0, Heo0- | XOAUMYIO
CTaBJICHHOW 3a- | MMOCTABICHHOW | MOCTaBJICHHOW XOAUMYIO JUTS peIICHUS
Javy. 3a1a4u. 3aJa4y. IUI peIeHUs | IOCTaBJICH-
MIOCTaBJICH- HOH 3a7a4H.
HOH 3aJa4M.
NI-3yx1 He Moxer | Cmabo paccmar- | Jloctarouno | YcrmemniHo
PaccmarpuBaer | paccMoTpeTh puBaer BO3- | OBICTPO pac- | paccMaTpu-
BO3MOXHBIE Ba- | BO3MOXXHBIE MOJKHBIE BapH- | CMaTpUBaeT | BaeT BO3-
pHaHTBl pellle- | BApUAHTBl pe- | aHThl pelIeHHs | BOSMOXKHBIE | MOKHBbIE Ba-
HUS 3ajauy, | HIEHUs 3aa4d | 3aa4d, 4YTOOBI | BApUAHTEHI pHAHTBl pe-
OLIEHMBAas WX | U OLEHHUTh HUX | OLECHHUTh UX | peleHus LICHUs 3aja-
JOCTOMHCTBA U | JIOCTOMHCTBA M | JOCTOMHCTBA U | 3aJa4d, 4YeT- | 4d, OLCHUBAs
HEJOCTaTKH. HEIOCTATKH. HEJTOCTaTKH. KO OLICHMBas | X JIOCTOMH-
uX JOCTOMH- | CTBAa M He-
CTBA W He- | IOCTaTKH.
JIOCTATKH.
N-4yx1 He Mmoxet | HemocTarouno Hoctatouno | Ouenb rpa-
I'pamoTHO, 110- | TPAMOTHO, JO- | TPAMOTHO, JIO- | TPaMOTHO, MOTHO,  JIO-
TUYHO, apry- | TM4HO, apry- | TM4HO, apry- | JJIOrH4HoO, TA4YHO,  ap-
MEHTHPOBAHO MEHTHPOBAHO | MEHTHUPOBAHO apryMeHTH- T'YMEHTHPO-
dhopmupyet cthopmupoBats | hopMupyeT poBaHO BaHO  (op-
COOCTBEHHBIE COOCTBEHHBIE | COOCTBEHHBIE ¢dopmupyeT | MHUpYyeT cO0-
CYXKACHUA " | CyXXKICHUA " | CyXKICHUA )41 CO6CTB€HHBI€ CTBCHHBIC
oumenkn. Otnu- | onenkn.  He | omenkn. Cnabo | Cy)KAeHHS U | CyXKACHUA U

qaeT (aKTel OT
MHEHUH, UHTEP-

otnuvaer (ak-
Tl OT MHCHHU,

OoTIU4IaeT (haKThI
OT MHCHUM, WH-

oneHku. Xo-
pOIIO  OTIHU-

OLIEHKHU. bBEI-
CTpO  OTJIH-

mpeTaruid, ore- | HHTepIpeTa- TepIpeTalui, yaeT (akTel | yaeT (akThl
HOK HW T.O. B | IIMH, OIICHOK M | OIICHOK ¥ T.I. B | OT MHCHHUH, | OT MHCHHH,
paccyKIeHUsAX | T.JO. B PacCyX- | pacCy)KACHHUSIX | MHTEpPIIpETa- | HHTEPIpeTa-
Jpyrux y4acT- | J€HUSIX JApYy- | APYyrUX ydacT- | LMW, OLICHOK | LU, OLEHOK
HUKOB JIESTEb- | THX YYaCTHH- | HUKOB JIeSTeNb- | U T.J. B pac- | ¥ T.JO. B pac-
HOCTU KOB NeATCIIb- | HOCTU Cy)K):[eHI/ISIX Cy)KI[eHI/ISIX
HOCTH IpyTUX y4a- | IpyrUX Yy4a-
CTHHKOB CTHHKOB
TESITENBHO- TEeSITENBHO-
cTn CcTn
N-5yk1 He moxer on- | Cnabo onpene- | Xopomo ofn- | YCHeuHo
OmpenensieT W | peeiuTh W | ISIeT W OUEHH- | pelesisieT | | ONpeneliseT
OIIEHMBAET I10- | OLIEHUTh  I10- | BA€T IOCJEACT- | OL[EHUBAET U OLIEHUBAET
CJIeACTBUA BO3- | CIICACTBUSA BUA BO3MOXKHBIX | ITOCJICACTBUSA IIOCJICACTBUS
MOXHBIX pellie- | BO3MOXHBIX pellieHui 3a/a- | BO3MOXKHBIX | BO3MOXHBIX
HUU 3a/1a4u. peuieHuii  3a- | 4. pereHuit peuieHuit
Jlayu. 3a7a4H. 3a7a4H.
OIIK-1 NI-1onk-1 He moxeT | Hemocratouno | Jloctarouno | YcmemHo
Cnocoben Wcnone3yer UCIIOJIB30- 3¢ dexTuBHO 4acToO  UC- | UCTOJb3YET
pelarb TUIO- | OCHOBHBIE 3a- | BaTb OCHOB- | UCIIOJIB3YET MOJIB3YET OCHOBHBIC
BEIC 3aJa4M | KOHBI €CTEeCT- | Hble 3aKOHBI | OCHOBHEIE 3a- | OCHOBHEIC 3aKOHBI €cC-
npodeccuo- BEHHOHAYYHBIX | €CTECTBEH- KOHBI €CTECT- | 3aKOHBI €C- | TECTBEHHO-
HAJIbHOW Jiesl- | TUCITUILINH HOHAYYHBIX BEHHOHAYYHBIX | TECTBEHHO- | HAYYHBIX
TEJIBHOCTH Ha | I PELICHUs | TUCLUIUINH JIUCITUTIIINH HaYYHBIX JIMCITATIIINH
OCHOBE  3HAa- | CTAHJAPTHBIX JUI. pELICHUS | I8 PENIeHUs | JUCUMIUIMH | Il pelie-
HUW OCHOBHBIX | 33/1a4 B o0Jac- | CTAaHAAPTHBIX | CTAaHAAPTHBIX Uil pelie- | HUS  CTaH-
3aKOHOB  Ma- | TH arpPOHOMHH | 3371ad B 00- | 3a7a4 B o0Ojac- | HUs ~ CTaH- | JapTHBIX
TeMaTuye- JJACTH  arpo- | TM arpOHOMHUHU | JAPTHBIX 3a7a4 B 00-




CKHX, €CTECT- HOMHH 3aa4 B 00- | JIACTH arpo-
BEHHOHAYY- JACTH arpo- | HOMHH
HBIX U 0Ore- HOMHHA
npodeccuo-
HaJIBHBIX JIUC-
LUIUIHH c
MIPUMCHEHHEM
uHpopmanu-
OHHO-
KOMMYHHKa-
IMOHHBIX TEX-
HOJIOTHH

B pe3ynbrare ocBOeHUS TUCIUTUIHHBI (MOIYJIS) OOYJIArOIIHIACS JTOTKCH:
3HaTh:
- OCHOBHBIE 3aKOHBI XUMUH;
- OCHOBBI CTPOEHUSI aTOMOB M MOJIEKYJI;
OCHOBBI TE€OpUU XMMHUYECKOH CBSI3U B COEIMHEHUSX Pa3HBIX THIIOB;
OCHOBBI CTPOEHHSI BEIIECTBA B KOHJIEHCUPOBAHHOM COCTOSIHUH;

- OCHOBBI XUMHUYECKOW TEPMOJANHAMHUKH,

- METOJbl OIMCAHUSI XUMUYECKHUX PABHOBECUI B PACTBOPAX AJIEKTPOJIUTOB,;

- THUJIPOJIU3 COJIEH;

- OCHOBbI XUMHYECKOU KUHETUKH;

- XUMHYECKHE CBOMCTBA JIEMEHTOB Pa3JIMYHBIX IPyIIl nepuoandeckon cucreMsl .M. MeH-
JiefieeBa U UX COCIMHEHUN;

- OCHOBBI OKMCIIUTEJIBHO-BOCCTAHOBUTENBHBIX PEAKIINN;

- CTPOEHHE U CBOMCTBA KOMIIJIEKCHBIX COCITUHEHU;

- CIIOCOOBI MOMCKA, KPUTUYECKOTO aHAIM3a U CUHTE3a HH(OpMaLINK;

- crocoObl pelieHus THIOBBIX 3a/1a4 MpoheCcCHOHAIbHON NESTEIbHOCTH Ha OCHOBE 3HAHUI

OCHOBHBIX 3aKOHOB MaT€MaTHUYECKHX, E€CTECTBEHHOHAYYHBIX M OOMICTIPO(PECCHOHATBHBIX

JUCLHUIUIMH C TPUMEHEHHEM HH(POPMALlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Ymersn:

- UCTOJIb30BATh OCHOBHBIE 3aKOHBI XMMHUU B MPO(EeCCHOHAIBHON e TeIbHOCTH;

- OIIPEAEIIATH 110 CIIPAaBOYHBIM JAHHBIM SHEPreTHUYECKUE XapPAKTEPUCTUKN U F€OMETPHUIO MO-
JIEKYJI, TEPMOIMHAMUYECKUE XapaKTEPUCTUKA XUMUUECKUX peaknii, BenuuuHbl pH u xapakre-
PUCTHUKH TUCCOLMALIMU NIEKTPOJIUTOB,

- IPOU3BOJIUThH PACUEThl KOHLIEHTPALMU PACTBOPOB Pa3JINYHBIX COCIMHECHHH;

- OCYILECTBJISATh aHAJHU3 U CUHTE3 UH(OpMAIIUH;

- IPUMEHSTh CUCTEMHBIN MTOAXO0JT AJIsl PELIEHUS TOCTAaBICHHbIX 3a/1a4;

- pelaTh TUIIOBBIE 3a/1a4l NPO(PEecCHOHANTBHON JesITeNbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX
3aKOHOB MaTeMaTUYECKUX, €CTECTBEHHOHAyYHBIX M 001enpo(ecCHOHANBHBIX AUCHUIUIMH C
IpUMEHEHHEM MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Baanern:

- CIIOCOOHOCTBIO OCYILECTBIIATH MOUCK, KPUTHUECKUH aHAIU3 U CUHTE3 MH(pOpMAIUU, TPU-
MEHATh CUCTEMHBIN IMOAXOJ IJIs1 PEIICHUS TOCTABJICHHBIX 3a/1a4;

- CIOCOOHOCTBIO K PELICHUIO THIIOBBIX 3a/1a4 MPO(pECCHOHATBLHON IEATEIIbHOCTH Ha OCHOBE
3HaHUU OCHOBHBIX 3aKOHOB MaTe€MaTUUYECKUX, €CTECTBEHHOHAYUHBIX U 001IenpodeCcCHOHaTbHBIX
JUCLUIUIMH C TPUMEHEHHEM HH(POPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.



3.1. MaTpuua cooTHeceHHsl TeM/pa3/1esioB Y4eOHOH AUCHHUIIMHBI (MOAYJI) U
¢GopMupyemMbIX B HUX YHHBEPCAJbLHOM U 001IenpodecCHOHAIBLHOMI

KOMIIeTEHIIUH
KomnereHniumn
Pasnensl, TeMBI JUCIATIIMHEI Obmee
VK-1 | OIIK-1 KOJIHMYECTBO
KOMIIETEHIINH
Pa3nes 1. OcHOBbI HEOPraHNYeCKOH XUMHUH.
OCHOBHBIC TOHITHUS ¥ 3aKOHBI XUMUN. JKBHUBAJICHT. X X 2
Ctpoenue atoma. [lepuoguyeckuii 3aK0H U epUoOIUuYe- X X 2
CKas CUCTeMa XMMHYSCKUX DJICMCHTOB.
PeakironHas crmocoOHOCTh BEIIECTB. XUMUYECKAs CBS3b. X X 2
Xumnueckas kKuHeTuka. CKOpocTh XMMUUYECKUX peaKLnuit
1 METOJIbI €€ PETYIUPOBAHUS. X X 2
XuMudeckoe U (a30BOC paBHOBECHE. X X 2
DHepreTUKa XUMHUYECKHUX MTPOIIECCOB. X X 2
Pa3zpen 2. Xumus BeliecTB.
XUMHYECKUE CUCTEMBI: PACTBOPBI, JUCIIEPCHBIE CUCTEMBI. X X 2
KoMmekcHble coeqrHEHU. X X 2
OKHCIUTEIIBEHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIIICCTB. X X 2
DIEKTPOXUMHUYECKUE CUCTEMBI. X X 2
Hemeramiel 1 UX cOSIUMHCHHUS X X 2
MeTajiasl ¥ UX COCIHHCHHS. X X 2
Xumu4deckas uACHTU(UKAIUSA: KAUeCTBCHHBIM W KOJIHYE- X X 9
CTBCHHBIN aHAIIN3.
dusnueckue M GPU3NKO-XUMHUUECKHE METOIbI aHAIH3a X X 9
BCIIECTB.

4. CTpyKTYypAa U COAepKAHUE TUCIUIIUHBI (MOMYJIA)
OO01mast Tpy10eMKOCTh TUCIUTUINHBI COCTaBIIsIeT 3 3a4eTHbIe enuHuIilbl, 108 akan. dacos.

4.1. O0bem IUCUMILIUHBI U BUAbI Y4¢0HO pad0ThI

KomnunuectBo akaza. yacos

110 OYHOU 10 3a04YHOU
Bun 3anaruit dopme dopme oOyueHus
o0yueHus 1 kypc
1 cemectp
OO01mas TpyA0eMKOCTh AUCHIUTITUHBI 108 108
KonrtakTHas pabora oOyyarommxcsi ¢ MpernojaBareieM,
B T.4. 48 10
AyIHUTOpHBIE 3aHATHS, U3 HUX 48 10
JIEKIIUHA 16 4
nabopaTopHble pabOThI 32 6
CamocTtosTeapHas paboTa 00yJaromuxcs, B T. 4. 33 89
[TpopaboTka yueOHOro MaTepuaia Mo AUCHUIUINHE
(KOHCTIEKTOB JIEKIIMH, Y4eOHUKOB, MaTepHaJIOB CETEBBIX 10 49

pecypcoB)




[ToaroToBka k jabopaTOpHBIM paboTam, 3allIHuTe 8 20
pedepata
BrlimmotHeHME HHAMBUAYATbHBIX 3aaHUI 6 20
[TonroroBKa K MOIYJILHOMY KOMIIBIOTEPHOMY TEC-
THUPOBAHUIO (BBITIOJIHCHHE TPEHUPOBOYHBIX TECTOB), 9
caaye PK3aMeHa
Kontposnb 27 9
Bua uToroBoro KOHTpoIIst JK3aMEH JK3aMEH
4.2. Jlekuun
OObeM B akaj. yacax
. dopmupyeMsie
Ne Paznen nucuumiuuel (MOYJIs1), TEMBI JIEKIUI oHHad 3aotHad PMHPY
¢dopma ¢dopma KOMIIETEHIUHA
oOyueHusi | oOydeHUs
Pa3nes 1. OcHOBBI HEOPraHMYeCcKON XHMHH.
1 | OcHOBHBIE NOHATHS U 3aKOHBI XMMHUHU.
DKBHUBAaJIEHT.
1.1. OCHOBHEBIC MIOHATHS U 3aKOHBI XUMHU. 1 0,25 VK-1, OIIK-1
1.2. DKBUBAJIEHT. 1 0,25 VK-1, OIIK-1
2 | Crpoenue aroma. [leproanyeckuii 3aK0H | Te-
pUOMYECKas CUCTEMAa XMMHYECKUX JIEMEHTOB.
2.1 Crpoenue atoma. [leproanueckuii 3aKoH 1
NepHOMYecKas CHCTEMA XUMHYECKUX JJIEMEH- 0,5 0,25 YK-1, OIIK-1
TOB.
2.2 TleproguyecKkuii 3aK0H U TIEPHOIUYCCKAS 05 0.25 VK-1, OIK-1
CHCTEMA XMMHUYECKUX DJIEMECHTOB
3 | PeakmonHas cnocoOHOCTh BEIIECTB. XHMHUYE-
CKasi CBSI3b
3.1 PeakumonHast criocoOHOCTE BEIIECTB. 0,5 0,25 VK-1, OIIK-1
3.2 XuMuueckasi CBsI3b 0,5 0,25 VK-1, OIIK-1
4 | Xumuueckas kuHeTuka. CKOpOCTh XMMHUYECKHUX
peaKnuii ¥ METOBI €€ PETYIIMPOBAHUSI.
4.1 XuMudeckass KHHETHKA. 0,5 - VK-1, OIIK-1
4.2 CKOpOCTh XUMUYECKUX PEAKIUNA W METOJIbI 05 _ VK-1, OTTK-1
€€ peryJanpoBaHusl.
5 | Xumuueckoe u Ga3zoBoe paBHOBECHE.
5.1 XumMuueckoe paBHOBECHE. 0,5 - VK-1, OIIK-1
5.2 ®a3oBo€ paBHOBECHE. 0,5 - VK-1, OIIK-1
6 | DHepreTMKa XMMHUYECKUX MPOIIECCOB.
6.1 DHepreTrKa XUMHYECKUX MPOIIECCOB. 0,5 0,25 VK-1, OIIK-1
Pa3znea 2. Xumus BemecTB.
7 | XuMHYeCKHe CUCTEMBI: pacTBOPHI, TUCIIEPCHBIC
CHCTEMBI.
7.1 XuMHYECKHE CUCTEMBI 0,5 0,25 VK-1, OIIK-1
7.2 PacTBOpBI, TUCTIEPCHBIE CUCTEMBI. 1 0,25 VK-1, OIIK-1
8 | Komiuiekcuble coearHeHUs..




JACJIICHUEC OJOKBHUBAJICHTA HCH3-
BECTHOI'O ME€TaJllia

HITaTUBa; TepMoMmeTp; Oapo-
MeTp; OropeTka, 3aIloJIHeHHas
11. pactBopom HCI; HaBecku

8.1 KoMmnekcHbIE COeqUHEHHS. 2 0,25 VK-1, OIIK-1
9 | OxkuCIUTENBLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
BEIIECTB.
9.1 OkHCIUTETHEHO-BOCCTAHOBUTEIIBHBIC PEaK-
1 0,25 YK-1, OIIK-1
117071
10 | DAEKTPOXUMHUYECKUE CUCTEMBI.
10.1 DyeKTPOXUMUYECKUE CHCTEMBI. 0,5 0,25 VK-1, OIIK-1
10.2 DnekTponu3 0,5 - VK-1, OIIK-1
11 | Hemertayuisl U UX COeIUHEHUS
11.1 Hemeramisl 0,5 0,25 VK-1, OIIK-1
11.2 CoennHenns HEMETAILIOB 0,5 0,25 VK-1, OIIK-1
12 | Metauibl ¥ UX COCAMHEHUS.
12.1 MeTamnabl 0,5 0,25 VK-1, OIIK-1
12.2 CoeauHeHHsT METAIOB 0,5 0,25 VK-1, OIIK-1
13 | Xumuueckass uAeHTU(UKALKA: KadyeCTBEHHBIN
1 KOJIMYECTBECHHBIN aHAIIN3
13.1. XuMmudeckast uACHTU(UKAIUS . KAYeCTBEH- 05 _ VK-1, OIK-1
HBII aHaJIu3
13.2 XI:IMquCKaﬂ UJIEeHTU(DHUKAINS . KOJIUYECT- 05 _ VK-1, OIK-1
BECHHBIN aHAJIU3.
14 0,5 VK-1, OIK-1
14.1 dusnyeckre METOABLI aHAJIN3a BEIECTB.
14.2 ®usuko-xuMHYECKHE METOIbI aHaIN3a -
0,5 YK-1, OIIK-1
BEIICCTB.
Bcero 16 4
4.3. IIpakTnyeckue 3aHATUSA
HE MIPEAYCMOTPEHBI
4.4. JlabopaTopHbie padoThI
O06beM B aka. Dopmu-
qacax pyembie
No KOMITE-
= 3a04-
pas- odHag | o | naGoparopHOe 060pyIOBaHHE TCHIH
nena HanmenoBanue 3anatus hop- dop- 1 MaTepHaJbl
(Te- Ma Ma
e e | 90
YCHUS
1 TexHuka 0€30MaCHOCTH TIPH 2 0,5 |ycranoBka nans omnpexaenenus | YK-1,
paboTe B XuUMHUeCcKoW abo- MouispHOM Macchel skBuBaneHnTa | OITK-1
paropuu. MeTajla, COCTOsIIas Hu3 Oro-
OKCHEPUMEHTAIIBHOE  Olpe- pPEeTKH, BOPOHKH, MPOOUPKU U




metamios (Mg, Cd, Zn).

[IpuroroBienne pacTBOPOB
3a/laHHON KOHLIEHTpaluu

0,5

Konb6a na 100m; MepHBIN 1U-
auaap Ha 250Mi; apeoMerp;
cynb(ar aMMOHUS WJIM HUTPAT
AMMOHHSI.

YK-1,
OIIK-1

OKCIEpUMEHTATIBHOE  U3Yy4e-
HUE TPOIIECCOB ANEKTPOIUTH-
YeCKON JUCCOLMALMA U THI-
poJi3a coJei.

0,5

HltatuB ¢ mnpubopamu, Iu-
JUHJIP Ha 25 MJI; pacTBOp THU-
pokcuaa HaTpus; pactBop (e-
HOJI(TaJenHa; pacTBOpP YKCYyC-
HOM KHCJIOTBI, KpHUCTaJINye-
CKMIl ameraT aMMOHHA; pac-
TBOP METHJIOpAH)Ka, MHUIETKA
Ha S5MII; yHMBEpCalbHbIE HH-
JTUKAaTOpHbIE OyMaKKH;, pac-
TBOp CyiabhaTa aTOMUHUS,
pacTBOp alerata aMMOHHSL.

VYK-1,
OIIK-1

OKCHEpPUMEHTAIIbHOE — H3y4Ye-
HHE CBOWCTB KOMINUIEKCHBIX
COEIMHEHHUI.

0,5

HITaTUB C MPOOUPKAMH; IIH-
JUHAP Ha 25MJ; CIMPTOBKA;
pactBop NH4Fe(SO,), -6H0,
pacTBOp THAPOKCUAA HATPUS;
pacTBOp XxJiopuna Oapus; pac-
TBOp pOJAHHIA  AMMOHWUS;
pactBop K3[Fe(CN)s]; pactBop
cynbdara xenesa (Il); pactop
Fea[Fe(CN)s]

VK-1,
OIIK-1

10

OKCIEpUMEHTATIbHOE  U3Yy4Ye-
HHUE OKMCIMTEIbHO — BOCCTa-
HOBUTEJIbHBIX IIPOLIECCOB.

0,5

IITaTUB C TPOOMPKAMH; pac-
TBOp cynbdara menu (l1); pac-
TBOD CyJib(paTa IMHKA; pacTBOP
Ks[Fe(CN)s]; 2  Kene3HbIX
TBO3/ MUIMETKH Ha 2MJI pac-
tBOpbl: KMnO,, HySO4 KJ,
FeSO,, FeCls;

YK-1,
OIIK-1

11

OKCNEpPUMEHTAIbHOE — H3yYe-
HUE CBOWCTB IaJIOT€HOB, CEPBI
U UX COeIUHEHHUH.

0,5

HITaTUB C TPOOMpPKAMHU; pac-
TBOp (pyKCHHA; pacTBOp OpoMm-
HOM BOJBI; 2H. pacTBOP THUIPO-
Kcuga Hatpus; |H. pactBoOp
CEepHOIl  KHUCIOTBI, THUIETKH,
WHIUKaTOpHas Oymara, 2H.
pactBope  KCl, KBr, KJ,
AgNO3, HNO3, xoH1I. pacTBOp
aMMHaKa, CepHas KHCJIOTa,
OE€H30I1, pacTBOpP KpaxMaJbHO-
ro Kkieiictepa (CBEXENpPUTO-
TOBJICHHOTO), XJIOpHas BOja,
OpomHas BoJia, HOJHAs BOJA

VK-1,
OIlK-1

11

OKCIEPUMEHTAIIBHOE  H3y4Ye-
HUE CBOWCTB HEMeETaJUIOB [V-
V rpynmnsl 1 UX COEAMHEHUMN.

IITaTUB C NPOOHpPKaMH, JaK-
MycoBasi Oymakka, 2H. pac-
TBOp cyib(ara aMMOHHUS, 2H.
pactBop NaOH, 2H. pacTtBOpbI
FEC|3, A|2(804)3, MgC|2,
NH,OH.MeTannsl IMHK, MEb,
JKEJIe30, 0J0BO, KOHII. a30THas

YK-1,
OIIK-1




KHUCJI0Ta, 2H. pacTBOp a30THOMU
KHCIIOTHI

12 DKCIEPUMEHTAILHOE — HM3yYe- 2 0,5 | mratuB ¢ npobupkamu, koHI. | YK-1,
HUE CBOWCTB aKTUBHBIX Me- pacTBopel cosieii HaTpus, ka- | OIIK-1
TaJIJIOB ¥ UX COEIMHEHHIA. Jusl, KOHI[. COJSHAas KHCJIOTa,

CTCKJISIHHASI MMaJloyKa C BIAsSH-
HOM MPOBOJIOKOM, CIIMPTOBKA,
QIIOMUHUEBAsI CTPYXKKA

12 DKCIEPUMEHTAILHOE — H3y4e- 2 0,5 | mrraTuB ¢ mpoOUpKaMH; 2H. YK-1,
HUE  CBOMCTB II€PEXOIHBIX pactBopbl cyibdara meau (11), | OIIK-1
METAJIJIOB U UX COCTUHEHUH. MO/ KaJIUS; KpaxMallbHbII

Kieicrep, papdopoBslit TH-
reiib, acOecTUpPOBaHHAs CETKa,
CIHUPTOBKA, JJAKMYCOBasi Oy-
Maxkka, 0,5H. pacTBOp HUTpaTa
HaTpusl, KOHI[. PacTBOP TUIPO-
KCHJIa HATPUS, IIMHKOBAs
nbL1b, 30% pacTBOpP MICIOYH.

13 Onpenenenne  conep:KaHUs 4 1 mITaTuB ¢ mpobupkamu, konba | YK-1,
coueii xxene3a (1) B pactBo- Ha 100mi1; 250Mit; mepubiid - | OITK-1
pax METOJIOM TpaBUMETpUYE- JVH/P, TUTJIH, ITTUTKA,BOPOHKH,

CKOTO aHaJIN3a (GUIBTPBI, PAacTBOPHI  COJEH
xKenesza

13 OnpeneneHre  KUCIOTHOCTH 2 1 oropetku, nunetku Ha 10 mu, | YK-1,
IUIOI0OB M OBOLIEHM METOJAOM MepHbIe KonObl Ha S0mu u Ha | OIIK-1
ANKAIUMETPUYECKOTO THTPO- 250mI1, KOHUYECKHE KOOI st
BaHMS TUTPOBaHUsA, cTakaHel Ha 200

M, Orokcel Wiau (papdopoBsie
YalllK¥, I[ITaTHBBI, TEXHUYC-
CKH€ U aHATUTUYECKHE BECHI,
BOJIsiHAsA OaHsi, (UIBTPHL.

14 DOTOKOIOPUMETPUUECKOE 2 - MepHble KoJ0bl Ha 50 mi, mu- | OK-7,
onpenenenune coneit meau (I1) neTku Ha 25 Mo, 20 mu, 15 mi, | OTIK-2
B PacTBODE. 10 mn, 5 mitu 1 mi, KIOBETHI

(1 em), ®OK — 56M, mMumu-
MeTpoBasi Oymara, mapis WU
OMHT.
32 6
4.5. CamocrositesibHasi padoTa 00y4aromuxcs
O0beM, akaj. 4acoB
Pa3nen o
Bun camocrosTenbHOU pa60TLI o I10 3a04-
JUCHHUTITUHBI 11O OUHOM - it ¢bop-
opme Me o0yue-
oOyueHus
HUS
Pazpen 1. [IpopaboTka yueOHOro wmarepuana IO JAUCHUTUIMHE 6 14
(KOHCTIEKTOB JICKITUN, YICOHHKOB, MAaTEPHAJIOB CETEBBIX




pecypcoB)
[TonroroBka k mabopaTOpHBIM paboTam, 3ammre pede- 4 10
para
BrinosnHenne MHIMBUyaabHbIX 3aJaHUN 3 10
[TonroToBka K MOAYJIBHOMY KOMIIBIOTEPHOMY TECTHUPO-
BaHHIO (BBITTOJIHCHHE TPEHHPOBOYHBIX TECTOB), Caue 4 12
HK3aMeHa
IIpopabGoTka y4yeOHOro Marepuana IO JUCLUIUIMHE
(KOHCIIEKTOB JIEKIIUH, Y4eOHUKOB, MaTEPUATIOB CETEBBIX 4 12
pecypcoB)

Passen 2. [ToaroroBka k J1abopaTopHBIM paboTaM, 3ammmure pede- 4 10
para
BrinosiHeHne MHIMBUyaIbHBIX 3aaHUN 3 10
IToaroroBka K MOAYJIBHOMY KOMIIBIOTEPHOMY TECTHUPO-
BaHNIO (BBIIIOJIHEHUE TPEHUPOBOYHBIX TECTOB), Claye ) 11
9K3aMeHa
Utoro 33 89

Ilepeyenb MeTOAMYECKOTO OOecnevyeHUs /JIsi CAMOCTOSATEIbHOH PadoThl MO JUCHUII-
JinHe (MOaYyJI10):

TapacoBa C.B. Meronuuecknue ykazaHus JJIsI CAMOCTOSATENIBHONW PabOThl 00yJarOIMXCs 10
JUCLIMIUIMHE «XHMUSI HEOpraHUYecKasi U aHaJIuTh4YecKas», Muaypunck, 2023.

4.6. BbinoJiHeHHe KOHTPOJIbLHOI PadoThl 00yYAOIIUMHCS 3209HOH (POPMBI

Xumus - GyHIaMEeHTaJIbHAs JUCLUIUIMHA, HA KOTOPOH Oazupyercs M3ydeHHue MoCcIenyro-
X 00111e00pa30BaTENbHbIX U CIIEHUATbHBIX AUCUUIUIMH (OM0JIoTHH, (PU3NOJIOTUH, TEXHOIOTUU
npou3BOACTB U J1p.) ITopsnok n3yueHus: IUCHUILIMHBI «XUMUS HEOpraHUuYecKas U aHajIuTHye-
CKas» 00yJarOMIMMUCS TUCTAHIIMOHHOU (POPMBI O0OYUECHHUSI CTPOUTCS TI0 CIEAYIOIIEMY TUIaHYy:

1. CamocTosTenTbHOE N3yUYEHUE MaTepuaia Mo yueOHUKaM U y4eOHBIM OCOOUSAM C HCIOIb30Ba-
HUEM y4eOHOH mporpamMmsl ¥ CIIPaBOYHOM JIUTEPATYPHI;

2. BeinonHeHne KOHTPOJIBHBIX 3a/laHUM COracHO MM(pPY U 3alluTa KOHTPOJIBHBIX paboT (Tad-
JIMIa BAPUAHTOB KOHTPOJIbHBIX 33JaHUN IPUBE/IEHA B KOHIIE METOIMYECKOTO YKa3aHus);

3. BommosnHeHnue 1a00opaTOPHOTO MPAKTUKYMa U MOCELIeHNE JIEKIUI B MIEPHOJ CECCUU, OTYET 110
1a00paTOPHBIM ITPAKTUKYMaM (€CIT TaKOBOM 3HAYUTCS B Y4€OHOM IIJIaHE);

4. Cnaya 5K3aMEHOB WJIM 3a4€TOB (B COOTBETCTBHUHU C YUEOHBIM IIJIAHOM) IO pa3jienaM JUCIUII-
JIHBI.

KontponbHble paboThl 00ydaromuecs: TOJKHBI BBIOJHATH CaMOCTOsITeNbHO. Ecnu Ha
KOHTPOJIbHYIO PalOTy MoJydyeHa OTpHIlaTeIbHas pElEeH3Us «HE JOIycKaeTcsi K cobecenoBa-
HUI0», KOHTPOJIBHYIO J10pabaThIBalOT, C YUETOM 3aMEUaHMH pEIeH3EeHTa, B TOW K€ TeTpaau, U
BBICBUIAIOT HA IOBTOPHOE PELIEH3UPOBAHHUE.

Jlo sK3aMeHa M 3adeta oOy4yaroMHCs MPOXOUT 3aIUTY KOHTPOJIBHONW paboTsl y mpe-
MoJ1aBaTelsl, pelieH3UPOBABLIETO €€, B IMYHOM Oecese.

PexomMeHnaanum no BHINOJHEHUI0 KOHTPOJILHOM padoThI

[lepen BbIOTHEHNEM KOHTPOJIbHON pabOTHl HEOOXOJUMO U3YyUUTh pabouyro MPOrpaMMy JUCLIH-
IUIMHBL «XuMUA» pasznena «Heoprannueckas XUMus», TEOPETUUECKUNH MaTepuall B COOTBETCT-
BUU C COJIEpP)KaHMEM JTUCHUIUIMHBI IO MpOrpaMMe, 1Mo y4eOHBIM MOCOOUSM U PEKOMEHIAUsIM,
03HAKOMUTHCS C PEIICHUEM TUIIOBBIX 33J1au 10 JaHHOW METOANYECKON pazpaboTke.

Pemenust 3a1au ¥ OTBET HAa TEOPETUYECKUE BOMPOCHI TIOJKHBI OBITH KOPOTKO, HO YETKO 00OCHO-
BaHbI, 32 UCKJIIFOUEHHUEM TEX CIy4yaeB, KOI/la M0 CYHIECTBY BOIpOCA TaKas MOTUBUPOBKA HE Tpe-
OyeT, HarpuMep, KOrJa Hy>KHO COCTaBUTb AJIEKTPOHHYIO (GOpMyJy aTOMa, HamucaTh ypaBHEHUE



peaxkuuu u T.4. [Ipu pemenun 3a1a4 Hy>)KHO IIPUBOJUTH BECh XOJ PELICHUS U MaTEMaTUYECKOIO
npeoOpa3oBaHuUs.

IIpu pemeHnu 3a1a4 ¥ OTBETaX HA BOIIPOCHI KOHTPOJIBHBIX 3aJaHUH CIIEyeT UMETh B BULY
cleqyIolee:
1. Pemenne 3a1a4 HE0OXOAMMO COMPOBOXKAATH MOSICHEHHEM. MaTteMaTHyecKie pacyeTsl 00s3a-
TEIbHO JOBOJIUTH A0 KOHKPETHOTO YMCIOBOTO OTBEeTa (HEOOXOIMMO BO3BOJAUTH B CTENEHb, U3-
BJICKATb KOPHHU, BBIYUCIIATH J'IOI‘apI/I(i)MBI YUCCII U MPOU3BOAUTH APYIrUC MATCMATUYCCKUC OIICpa-
1IUHN).
2. Ilpu pemennu 3a1a4 Ha XUMUYECKOE PABHOBECHE B BBIPAKEHUE KOHCTAHTHI PaBHOBECHS Clie-
JyeT MOJICTaBJISTh 3HAUE€HUsI PABHOBECHBIX KOHIIEHTPALMH BEIIECTB, BEIPAXKEHHBIEC B MOJIB/J.
3. OKuCIUTEeNPHO-BOCCTAHOBUTENIFHBIE PEAKIINH, MPOTEKAIONINE B BOJHBIX PAacTBOPax, YpaBHHU-
BalOTCA MOHHO-3JIEKTPOHHBIM MeToaoM. [Ipu cocTaBieHHH HOHHO-3JEKTPOHHBIX CXEM MpoIlec-
COB BOCCTAHOBJICHUS U OKHCIICHHSI MaJIOPACTBOPUMBIE 3JIEKTPOJIUTHI, CIIa0ble 3JIEKTPOIUTHI Clle-
IyeT 3alucaTh B MOJIEKYJIApHOM (popme, Kpome TOoro, Hajo yuuTheiBaTh pH cpesbl.
4, [Ipu BBIIIOJTHEHUH 3aJaHui ciienyer MO0Jb30BATHCS [IPUBEACHHBIMU
B PEKOMEHJIAIUSAX CIIPABOYHBIMH TaOIHMIIAMU 110 KOHCTAHTaM MOHU3AIMH CIa0bIX JIEKTPOIUTOB,
MMPOU3BCACHUAM PACTBOPUMOCTU U KOHCTAHTaAM HECTOMKOCTH KOMIUIEKCHBIX HOHOB.
5. OTBeThI Ha KOHTPOJIbHBIE BOMPOCHI JOIKHBI OBITH KPATKUMU, HO UCUYEPIIBIBAIOIIMMH U COMIPO-
BOXKIATbCS TEOPETUUECKUMHU OOOCHOBAHUSAMH, POPMYJIaMU M YPaBHEHUSIMH XUMHUYECKUX PEaK-
nuii. [Ipu oTBeTe Ha TeOpETUYECKUE BOMPOCH! HE CIEAYET NMEePENUCHIBATh TEKCT y4eOHHKA.
6. KonTponbHble pabOThl BBIOJHAIOTCS B TETPAJAX, 3aUT€HHbIE pabOThI MPEICTABISIIOTCS Ha
JK3aMEHe.
7. Bce 3amaum cnenyer pemath B cucteme CH. Jlanee npuBeneHbl HEKOTOPHIE MOHATHS XUMUU U
CrocoObl BRIPAXKEHHs KOHILIEHTPAILM pacTBOPOB € UCIONIb30BaHKEeM cuctembl CH.

4.7. Conep:kanue pa3aejioB JUCHMILIMHBI

1. OcHOBHBIC IOHATHS U 3aKOHBI XHMHHU. DKBHBAJICHT

[TpenMer n3ydyeHus XuMuu. MecTo XUMUH B 1I€JIOM U HEOPTaHUYECKONH XMMHUH B YaACTHOCTH Cpe-
JI1 €CTECTBEHHO - Hay4YHbIX JUCHUIUIMH. POJb XUMH3aIMM B Pa3BUTUH CEIbCKOI'O XO34HCTBA U
MUIIEBOr0 Mpou3BoAcTBa. OTHOCUTENIbHBIE AaTOMHBIE U MOJEKYJspHble Macchl. IIpocTeie u
cloXxHbIE BemecTBa. HoMeHKaTypa HeopraHudeckux semectB. Moabs. Momsiprast macca. Mo-
JSApHBIA 00beM. ATOMBI. DneMeHTbl. Monekynbl. CTexuomerpusi. 3aKOH COXpaHEHUsI Macchl U
SHEPruu. 3aKOH MOCTOSIHCTBA COCTaBa: JAJIbTOHUABI U OepTOLUINIBI. 3aKOH ABOTaApO U CIEACT-
BUS U3 HET0. 3aKOH KpaTHBIX OTHOIICHUH. 3aKOH SKBUBAJIEHTOB. MoJisipHast Macca SKBUBAJICHTA.
Hcnonp30BaHNe XMMUYECKHUX MOHATHM, 3aKOHOB M METOJOB MCCIIEJJOBAHMS B CEJIBCKOXO3SICT-
BEHHBIX U OMOJIOTUYECKUX HayKaX. DKOJOTHYecKasl ONaCHOCTh HETPaMOTHOTO MPUMEHEHUS XH-
MUYECKHX MTPOJYKTOB B CEINBCKOM XO35HCTBE.

2. Ctpoenue atoma. Ilepuognyeckuii 3aKOH W NepHOANYECKasi CHCTeMa XHMHUYe-
CKHX 3JIEMEHTOB.
OcHOBHbIE IPUHIIUIBI KBAHTOBOM TEOPUN CTPOEHHUSI BEIIECTBA: MPEJCTABIECHUS O KOPIYCKYJISp-
HO-BOJIHOBOM JlyaJIu3Me ABJIICHU MUKpOMUpPA, IPUHIUIIE HEOIIPEAEIEHHOCTH, ypaBHeHuu Llpe-
JUHTepa, BOJHOBOM (PYHKIIMM, aTOMHOU opOuTanu. KBaHTOBBIE YMcIa: IJIaBHOE, OPOUTAIIBLHOE,
MarHUTHOE M CIIMHOBOE. DHEpPreTH4ecKrue YpOBHU U MOAYPOBHU aToMa. Buja BOJTHOBBIX (yHK-
UH, OTBEYAIOLUX PA3JINYHBIM OpOUTATBHBIM KBAHTOBBIM YHCIIaM, U paclpeesieHUe JIeKTPOH-
HOM TUIOTHOCTHU Ha Pa3IMYHBIX ATOMHBIX OpPOUTAIIX.
[TpyHIMIIBI 3aTIOJHEHUS 3JEKTPOHHBIX OpOWTanell aroMa B OCHOBHOM COCTOSTHUM: MPUHIUI
[Taynu, npaBuino XyHaa. DIEKTPOHHBIE €MKOCTH opOuTanell, moaypoBHEH M ypOBHEH aToma.
CrniocoOblI 3anucH MEKTPOHHBIX POpPMYT aToMa.
Ilepnonuueckast cucremMa U CTPOEHUE aTOMOB dJIEMEHTOB. IlocTpoeHue CTpyKTypsl Iepuoande-
CKOM CHCTEMBI, UCXO/s U3 IHEPreTUYECKOM IMOCIIEI0OBATENBbHOCTH MOAypOBHEW aToMoB. [IoHs-
THE MEPUOJa, TPYIIIBI, OATPYIIIEI MEPUOJHYECKOI CUCTEMBI. S-, p-, d-, f-amemMenTsI 1 ux pacro-



JIOKEHHE B CTPYKTYpe neproanyeckon cuctembl. CoBpeMeHHass GOpMYIHPOBKa MEPUOTUIECKO-
ro 3aKoHa. [|MMHHO- ¥ KOPOTKOMEPHOIHBIN BapUAHTHI MIEPUOANIECKON cucTeMbl. FIX ocoOeHHo-
cTH. PacnosnoxeHue B HUX METAIJIOB U HEMETAJUIOB. 3HAUEHUE NEPUOANUYECKOT0 3aKOHA JUIsl XU-
MUH.
CBolicTBa aTOMOB 3JIEMEHTOB (IIOTEHIMAJI HOHU3ALIUH, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTpHULIa-
TeIbHOCTH, paanychl Ban-aep-Baanbca), 001mne XuMu4eckiue CBONCTBA SJIEMEHTOB M UX COEIH-
HEHUW W NEPUOJUYECKUN XapaKTep UX U3MEHEHUS.

3. PeaknmoHHas CMOCOOHOCTE BeleCTB. XUMHYECKAad CBA3b
[ToHsTHE O XMMHUUYECKOMN CBA3U. THIIBI XUMHUUYECKUX CBA3CH: KOBAJIEHTHAsI, HIOHHAS, METAJIIMYE-
CKasl, BOJOPOJHASI.
XapaKTepUCTUKHU CBS3EH: FIEKTPUUECKUE AUIIOJIbHBIE MOMEHTHI, 3()(heKTUBHBIE 3apsiibl aTOMOB,
CTENEHb NOHHOCTH, HAIIPABJIEHHOCTh U HACBIILIEHHOCTh, SHEPTUs U JJIMHA CBS3H.
MeTo/1 BaJICHTHBIX CBSI3€ U OCOOCHHOCTH HCIOJIB3YEMOW B HEM BOJHOBOW (PYHKIHH, G- U T-
cBs3u. Tunsl rubpuaM3auu aTOMHBIX OpOUTaiell U reoMeTpusi MoJeKy. Hemozenennsie aek-
TPOHHBIE APl MOJIEKYIL.
MeTtoa MOJIEKYISIpHBIX OopOHTaneil U 0COOEHHOCTH HCIOIb3yeMON B HEM BOJHOBOM (DyHKLHUU.
Cas3pIBatolIMe U pa3phIXJIAIONINE MOJIEKYIIsIpHbIE opOuTanu. VX 3amonHeHue 31eKTpoHamMHu, 1o-
PANOK U 3Heprus cBsizeld. CBs3U B IByXaTOMHBIX TOMOSIZIEPHBIX MOJIEKYJIaX.
[IpuMeHeHHnEe TEOPUH XUMUYECKOH CBSI3U B XUMHUH U OMOJIOTHN. DHEPTUs KOBAICHTHBIX CBS3EH U
SHEpPreTHKa XMMUYECKHUX peakiuil. ['eomerpust monekyn. KapkacHble 1 IpOCTpaHCTBEHHBIE U30-
Opaxenust Mosiekys. ['MOkocTh OMOMOJIEKY)l Kak pe3yJabTaT CBOOOJHOrO BpallleHUsI BOKPYI G-
cBszeil. BaumoneiicTBue OMOMOJIEKYI ¢ BOJIOIM Kak CleICTBUE 00pa3oBaHUs BOJOPOAHBIX CBs-
3¢ ¥ B3aMMOJIECHUCTBHSI IUIIOJIEN BOBI C aTOMaMH, UMEIOIIMMU 3HAYUTEIbHBIC 3apsibl.

4. Xumnyeckass kuHeTnka. CKOPOCTh XMMHYECKHX peaKkluii U1 MeTo/Abl ee peryJim-
poBaHus.
[TonsiTrie 0 cKOPOCTH XUMHYECKON peakiuu. VcTuHHas (MrHOBEHHas) CKOpocTh peakuuu. Oc-
HOBHBIE (DAKTOPBI, BIUSIONIME HA CKOPOCTh PEaKIMH. XMMHUYECKas peaklus Kak IO0CIIeoBa-
TEJIBbHOCTh 3JIEMEHTAPHBIX CTAJIUN. 3aKOH ACHCTBYIOLIUX MAacC — OCHOBHOM 3aKOH XUMHYECKOU
KUHETUKY JUIS DJIEMEHTApHOM cTaanu. KOHCTaHTa CKOPOCTH PEaKIUU.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOU peakiuu oT TemnepaTtypsl. [Ipasmio Bant-I'odda. Ypas-
HeHue Appenuyca. [lpencraBienue 006 3HepruM akTHBALMM, SHEPreTHYECKOM Oapbepe U mepe-
XOJITHOM aKTMBUPOBAaHHOM KOMILIEKCE.
MeToibl peryaupoBaHusi CKOPOCTH XUMHUYECKOW PEAKIUH.
3HayeHne XUMHUYECKOW TEPMOAMHAMUKY U KUHETUKU B XMMUH, OMOJIOTUU U CEIbCKOM XO3SHCT-
BE.

5. Xumnyeckoe u (pa3oBoe paBHOBeCHe.
OOGpatumbie 1 HEOOPATUMBIE XUMHUYECKHE MPOIIECChl. XUMHYECKOe U (pa30BOE paBHOBECHE. XHU-
MHUYECKOE PaBHOBECHE KaK pe3yJbTaT CaMOIPOM3BOJIIBHOTO MPOTEKaHUs 0OpaTHMOM peakiuu.
Jlunamuueckuil XapakTep XMMHUYECKOrOo paBHOBecHs. 3akOH JAeicTByromux macc. KoHcraHnTta
paBHOBecHs. CMeIEHNE PAaBHOBECHUS NPU W3MEHEHUHM KOHILIEHTpALMM, TEMIIEPATypbl U JaBile-
Hud. [Ipuanun Jle-Illatense. IIporao3upoBanue HarpasieHus peakuui. Poiap XuMnyeckux pas-
HOBECHUH B IIPUPOJIE.

6. JHepreTnka XMMHYeCKHX MPOLIECCOB.
CocrosHHE BellecTBa; TEMIIEpaTypa W JaBJICHHE KaK MapaMeTpsbl, ONPEAEISIOINE COCTOSHUE
BEIIECTBA.
OHTaNbnus Kak (YHKIUS COCTOSHUS BEILIECTBA, KaK Mepa 3allaCeHHOM BEIECTBOM JHEPTHUH.
DOneKTpoHHas, KojebOarenbHasl, BpallaTelibHas M IOCTYyNAaTelbHasi COCTABISIONIME SHTANBIINU.
CBsI3b HTAJIBINU U TEIUIOEMKOCTH. DHTAJBIMS U TEIJIOBOM 2P ekt peakuuu. Beruncnenue sH-
TaJbIIMM PEAKUUU 1O 3HAYEHUSM SHTAIbIUI 00pa30BaHUS MPOIYKTOB U PEAreéHTOB pPEaKIIHH.
3axoH ['ecca.
CBobOoniHas SHEPTHUs I'nG6ca KaK byHKIUSA COCTOSIHMS BEILIECTBA.
AG peakiuy Kak MpUYUHA MPOTEKAHUS CaMOIPOU3BOJIbHBIX peakimid. Cesizb AG peakiuu ¢



KOHCTaHTOW paBHOBeCHsI peakiinu. Beruncinenne AG peakiiuu mo 3HauYCHUsIM CBOOOIHBIX 3HEP-
ruil 00pa30BaHus MPOJYKTOB U PEAreHTOB PEaKIUU.
OHTponus. BepoaTHOCT MaKpOCOCTOSIHUS KaK YMCIIO MUKPOCOCTOSIHUN IIPU 3alaHHOM SHTaJIb-
NUWA. DHTPONUS KaK MEpa BEPOATHOCTU MAKPOCOCTOSIHUA. BhIUuncIeHUE SHTPONMM PEAKLIUU I10
SHTPOIUSAM NPOAYKTOB M PEAarcHTOB peakuuu. BTOpoW 3aKOH TEPMOJMHAMHUKHU KAK KPUTEpUN
HaIlpaBJICHUS XUMHYECKOW PEAKIMU. DHTAIBIIUHHBIA U SHTPONHMHHBIA BKJIAJIbl B CBOOOIHYIO
SHEPruo peakuuu. X oTHOCUTENbHAS POJIb.
[IpuMeHeHre U 3HAUYEHHE HPHEPreTUKU XUMHUYECKUX peakuuil. [IporHo3npoBaHue HampaBieHUs
peaxiuii. Bo3MOKHOCTH pacyeTa u NpHOIMKEHHBIX oleHOK AG peakiuii. DHepreTnka OUOCHH-
T€3a U CUHTE3a HEYCTOMYUBBIX COCUHEHUN.

7. XuMH4YecKHe CHCTeMbl: PACTBOPbI, AUCIIEPCHbIE CHCTEMBI.
PactBops! u ux npuposa. [lpuuunsl o6pa3oBanus pactBopoB. [Ipupora MeKMOIEKYISIPHBIX CHIT
B pactBopax. CriocoObl BEIpaXeHHS KOHIICHTPALUU pacTBOPOB. VieanbHble 1 HeuieanbHbIe pac-
TBOPBL.
DNEKTPONUTHl U HEIJIEKTPOJIUTHI. Teopust 31MeKTponuTHUecKo auccouuanuu. luccommanus
JJIEKTPOJIUTOB B BOJAHBIX pacTtBopax. ['maparanusi (conpBaTanusi) noHOB. CTeleHb U CTYINEHU
muccoranni. CuibHBIE W ciadble 21eKTpoiuThl. KoHCTaHTa nauccouuanmuu U (QaxKTopsl,
Biusomue Ha Hee. MoHHble peakuuu. [Ipon3BeneHne pacTBOPUMOCTHU. 3HAUEHHE CHIIBHBIX U
CJ1a0BIX AJIEKTPOJUTOB. PacTBOPHI HEITEKTPOIUTOB U UX CBOICTBA.
Huccoumanus Bonasl. MonHoe npousBeneHune Boabl. Bogoponnslii nokaszarens (pH) u ero Binus-
HUE Ha XOJI TEXHOJIOTMYECKUX MpoleccoB. Ero usmepenue u 3HadeHue. KucioTHO-OCHOBHbBIE
CBOMCTBa pacTBOpOB 3JEKTPOJIUTOB. Hucconmanus amM(OIUTOB.
Bona, xak pactBopuTenb. 3HaueHUE BOABI Ul TEXHUYECKUX IMpolieccoB. Boponoaroroska. I'ua-
patbl. Kpucramnorunparsl. ConbBathl. 3HaU€HUE PACTBOPOB B XUMUU, OUOJIOTUU, TEXHUKE U ObI-
Ty. I'maponn3s coselr. Koncranra u crenens ruapoausa. X 3aBUCUMOCTB OT TeMIlepaTypsl, KOH-
HneHTpauuu U npupoasl coneil. [lonstue o Oydepnbix pactBopax. [lucmepcHble CHUCTEMBI.
Crpoenue, Knaccu(PUKAIUSI ¥ CBOWCTBA JIUCIICPCHBIX CHCTEM.

8. KommiekcHble COeIUHECHUA.
CocraB u cTpoeHHe KOMIUIEKCHBIX coeanHeHui. Koopaunanmonnas treopusi Bepuepa. [Ipupona
XMMUYECKHUX CBSI3€d B KOMIUIEKCHBIX CO€IMHEHMsIX. /[ucconumanus U ycTOMYMBOCTh KOMILIEKC-
HbIX coelnHeHuM. KOHCTaHTa yCTOMYMBOCTH M KOHCTAaHTAa HECTOMKOCTH KOMIUIEKCHBIX COEIU-
HeHuil. VIX HoMeHKIaTypa. 3HaueHHe KOMITJIEKCHBIX coelMHEeHnH. Xnopodust, reMuH, pepMeH-
ThI - IPUPOJIHBIE KOMILJIEKCHBIE COETUHEHUSI.
3HaueHUe KOMIUIEKCHBIX COSAMHEHMI B OMOXMMHH KIeTKH. HoBoe HampaBieHHE B XUMHH —
OMOHEOpraHNYecKast XUMHUsI.

9. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE CBOIICTBA BelECTB.
.BaneHTHOCTh M cTeneHb OKMCIEHHUsS 3J1eMEHTOB. IIpaBuiia HaxOXXIEHHsI CTENEHM OKHCIIEHUS
51eMeHTOB.  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA JIEMEHTOB M MX COCIUHEHMH.
OxucauTeNn U BOCCTAHOBUTENU. THIBI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakuuil. CocTas-
JIeHUE X ypaBHEHUU. DaKTOPBI, BIUAIONINE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE YKBUBAJICHTHI.
3HauYeHHE OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIUN B MPUPO/IE.

10. DaeKTpOXUMHUYECKHE CHCTEMBI.
[TonsiTue 00 ANMEKTPOAHBIX MOTEHIMATAX U AIIEKTPOXUMHUYECKUX cuctemax. OmnpezneneHue Ha-
MpaBJIEHUs] M TIYOUHBI MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKUUN C IMOMOIIBIO
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX TOTEHIIMAIIOB. DJIEKTPOJIU3.

11. HemeTa/iIbl M UX COCTUMHEHUSA
CBoeobOpasue CTpoeHHs aToMa BOAOPOAa, (PU3HMUECKUX U XUMHUUECKUX CBOMCTB ATOTO AJIEMEHTA.
H3oTomnsl Bogopoaa. 3HaueHHe BOAOpoa Kak Haubosee pacipoCcTpaHEeHHOTo ieMenTa Beenen-
HOM.
Bopopoanas cBsi3b, ee 3HaU€HUE B IPUPO/IE.
bunaphbie coequHeHUs BOAOPOJA C JJIEKTPOOTPULIATENIbHBIMU 3JIEMEHTAMU, UX TOBEJCHHE B



BOJHBIX pacTBopax. ['maparanus npoToHa.
Bonoponconepskamiye OpraHu4ecKue COCINHEHUS KaK OCHOBHBIE KOMIIOHEHTBI )KMBOTO BEILECT-
Ba. Pob BOJIBI Kak cpeoo0pas3yroniero BemecTBa KIeTkd. Boia B cenbckoM xo3stiicTBe. JKoIo-
TMYECKHE aCIEKThI BOJOIOJIb30BaHMS.
“ Hueprtuble ” ra3bl, ux crpoeHne. OCOOEHHOCTH MX XMMHUYECKHUX U (PU3UUYECKUX CBOWCTB.
CoenuHeHus 6J1aropoiHbIX ra3oB.
["aymoreHsl U UX COEIMHEHUS. DJIEKTPOHHOE CTPOECHHUE AaTOMOB TaJIOTEHOB U 3aKOHOMEPHOCTH
U3MEHEHHs CBOICTB TraJlor€éHOB B MOArpymie. XJIOPOBOJAOPO, XJIOPOBOJOPOIHAs (COJsHAs)
kucinota. COeIUHEHUS] C IOJIOKHUTEIBbHBIMU CTENEHAMU OKHCIEHHUS XJOpa, MX XHMHUYECKUE
cBoiicTBa. OCOOEHHOCTH XJIOpa Kak OMOreHHOro sjaeMeHTta. Poib Xinopa B KieTke; GTop Kak
OHMOIOTHYECKH HEOOXOAUMBIN SJIEMEHT U KaK 3JIEMEHT — 3arPS3HUTEINb OKPYKAIOIIEH Cpe/ibl.
Kucnopoa. AromHas xapakrepuctuka. OCOOEHHOCTH CTPYKTYpbl MOJEKYJ KHUCIOpOAa. 3Haue-
HHUE KUCIIOPOJIa, KaK OCHOBHOT'O 3JIEMEHTAa 3eMHOI KOpbhl. MHOT000pa3ue coeMHEeHU KUCIOpO-
na. O30H. [lepokcunpl. Dkonorndyeckas posb KMCIOPOAA U 030HA aTMOC(HEPBI.
Cepa. OcobeHHOCTH XUMHUYECKUX CBsi3el cepbl. ['uapuasl u okcuabl cepbl. Cynbhuabl U MOIu-
cynb@uel cepbl. CepHucTasi, CepHask U THOCEPHASL KUCIIOTHI.
CynbduTsl, cynb(arel ¥ THOCYIbGATHL. 3HAYCHHE COCTUHEHHUH cephbl. DKOJIOTHYECKH OTACHBIC
COEJIMHEHUS CEPBI.
A3zor B npupozae. AToMmHas xapakrepuctuka. [lonyuenue n npumenenue azora. CoenuHeHuUs
azoTa ¢ BOJOpPOAOM U KucioponoMm. Ilonydenue cBolicTBa NpUMEHEHHE. AMMOHMIHBIE COJIU.
MoueBuHa. A3oTHCTas U a30THas KUCIOTHL. HuTputel 1 HUTpaThl. [IpUuumHbBl HEYyCTOWYMBOCTH
coeauHeHuit azora. Ocoboe 3HaueHHe a3oTa Kak OuoreHHoro snemeHTa. ®ocdop. Ero atomuas
xapakrepuctuka. Coenunaenus pocdopa ¢ kuciopogom u Bogopoaom. Dochuasl. Dochopucras
kuciiota. Mera-, opTo-, moJiu- u nupodocdopHbie KUCIOTH. Ux 3HaueHue. Pochuts u docda-
Thl. buorennoe 3nauenue pocdopa. Kpyrosopot azora u docdopa B npupoze.
VYriaepon B npupoze. Xapakrepuctuka aroma. OcoOEHHOCTH XMMHUECKUX CBSA3EH yriepoja U Ux
poiib. CoeuHEHMsl yriiepoia Kak OCHOBA I TOIUIMBA U nonuMepoB. OKCuabl aToma yrieposa.
Oxonorudeckoe 3Hadenne CO, B atMocdepe (mapHUKOBbIN 3G (dekT). YroapHas KUCIOTa U Kap-
OOHaThI, UX 0COOEHHOCTH. bruorenHoe 3HaueHue yriaepoaa. KpyroBopot yriepoaa B mpupoe.
Kpemuuii B mpupoae, B )KUBOTHBIX opranuzmax. Oxcuael kpemHusi. KpeMHUEBbIE KUCIIOTHI, CH-
JIMKaThl, UX IpuMeHeHne. KpemMHuil, kak nouBooOpa3yomuii 3J1eMEHT.

12. MeTaabl 1 UX COeIMHEHNS.
Merammueckas cBsa3b. HaTpuii u kanmii B npupojie. XapakTepucTUKa aroMoB. Posib Hatpus u
KaJusl B OMOXMMMHU PACTEHUH U )KMBOTHBIX. [ MapaTanus KaTHOHOB LIEIOUYHBIX METAJIJIOB U KPY-
rOBOPOT HaTpus U Kanus B npupone. Cepbl npuMeHEeHUs] COeUHEHUM HaTpus U Kaiusg. Mar-
Hull. Ero conep)kaHne B PacTUTENBHBIX M KUBOTHBIX OpraHmsMax. OKcuJ, TMIPOKCHI U COJH
maraus. MIx 3nauenue. Mon maruus u xnopodusmi. Kaneuuit. buonornyeckas ponb KanblUus U
ero coenquHeHui. Com Mar"vst 1 Kajiblysl U )KECTKOCTh IPUPOJHBIX BOJ. Mephl JKECTKOCTH BO-
JTBI.
AnroMUHHR. ATIOMMHUH, KaK KOMILUIEKCOOOpa3oBaTeslb U NOYBOOOpa3yrouuil anement. AMgo-
TEpHbIEC CBOMCTBA aJTFOMUHHSL.
D - snemeHTHI - mepexojHble MeTaibl. VX XapakTepHas 0COOEHHOCTh: MEepeMeHHasl CTEeNeHb
OKHCJIEHHS, 00pa30BaHNe KOMIIJIEKCHBIX COETUHEHUI.
Menb. Cepebpo. Menp B nectununax. bakrepuiuaneie cBoiicTBa cepedpa.
Menb 1 cepedpo Kak KOMILIEKCOOOpa30BaTeH.
[Munk. PtyTs. Kagmuii. VIX 3HaueHHE U TOKCUYHOCTb.
Xpom. XpoMUTBL. XpOMaThl U OMXPOMAThl KAK BOCCTAHOBUTENIN U OKHCIUTENH.
Mapranen. MaHrasartsl 1 IepMaHTaHaThI.
Kenezo. Ponp ’xene3a B )KM3HM OpPraHuU3MOB. ['eMOrsoOuH. DIEKTpOXUMHUYECKas KOPPO3Us U
MeTo/bI OOpBOBI ¢ HEell. 3ammTa MeTaIoB oT Koppo3uu. KaTogHoe u aHOJHOE TOKPBITHSL.
OcHOBHbBIE XUMUYECKHE OCOOEHHOCTH JJAHTAHOUI0B U aKTUHOUIOB.
MeTtannbel-MUKpO3EMEHTBI. TOKCHYHOCTD TSAKENIBIX METAIIIIOB.



13. Xumnyeckasi nieHTU(PUKALNNA: KAaYeCTBEHHBIH M KOJIMYeCTBEHHbIH aHATU3
[Ipeamer u 3a7a4y aHATUTUYECKON XUMHUHU. POJIb aHAIMTHYECKOW XWMHH B MPOU3BOJICTBEHHBIX
Ipoueccax, B KOHTPOJIE Ka4eCTBA MPOAYKIINH, B OXpaHe oKpyxkarouen cpeasl. [Toustue o ITIK.
KadecTBeHHBIN M KOJWYECTBEHHBIN aHann3. VX 3HaueHWe. XUMHUECKHE U (QU3HKO — XHUMHUYE-
CKHe (MHCTpYMEHTaJbHbIE) METOJbl aHanu3a. VX TOYHOCTh M 4YBCTBUTENIBHOCTb. [IpUHIIUIBI
BbIOOpA METO/1a aHAIM3A.

AHanutrueckue peakiuu. TpeOboBaHUs K HUM, YyBCTBUTEIBHOCTh U CEJICKTHBHOCTh. XapaKTe-
PHUCTHKA MOJIHOTHI MPOTEKAHUSI PEAKIMK M0 KOHCTaHTe paBHOBecusi. OCHOBHAs U MOOOYHBIE pe-
aKII1H.
AHanuTthueckue curnaibl. IX ocoOeHHOCTH AJisl pa3InyHbIX METOAO0B aHAIH3a.

OreHka NpaBMWIBHOCTU PE3YJIHTATOB AHAIMU30B.
BocnpouzBogumocts usmeperuil. CiydaiiHble ¥ CUCTEMAaTUYECKHE MOTPEUI-HOCTH M3MEPEHMI.
WX BbIsSBICHHE, YCTpaHEHUE U y4eT. AOCONIOTHBIE U CHCTEMa-TUYecKue omuoku. U3 pasmep-
HOCTh. OmpeneneHue rpaHull pa3dpoca M3MEpEeHUH U CTaHIAPTHOTrO OTKIOHeHHs. [Ipomaxu
(rpyObie ommbku ). Kputepuu ux ydera. 3Hauamme nudpsl. MX yder B OLlEHKE TOYHOCTH pe-
3yJbTaTOB aHAJIA3A.

Crioco0sbI pa3esieHus, BbIICICHHS U KOHIICHTPUPOBAHUS BEIICCTB.
Pa3pnenenue, BblAeIeHHE U KOHLIEGHTPUPOBAHUE 3JIEMEHTOB C IOMOILBIO OCAXIEHUSI UX TPYAHO-
pPacTBOPUMBIX COCAMHEHUH. ['pyIIIOBHIC U CEJIEKTUBHBIC PEareHTHI.
Xpomarorpadus. Ee cymuocts u pasHoBuaHocTd. [lokazaTenu xpomarorpaguueckoro pasjue-
nenust. Ciiyuau IpUMEHEHUS.

XuMuyeckue MeTopl uaeHTudukanuu. [ paBuMeTprueckuii aHauus.

CymHocts Metona. TpeboBaHus, MPeabIBIsIEMbIE K OCaXKIaeMO 1 BecoBOM (opmam. Y cloBus
KOJIMYECTBEHHOTO OCAXKJCHUS TPYIHOPACTBOPUMBIX BemlecTB. [locnenoBaTenbHOCTh onepauuii u
IPUEMBI 00pPaOOTKHU 0CAKOB, IPOMBIBAHUE OCAIKOB, BEIOOP TPOMBIBHON KHUIKOCTH, JICKAHTAIUS
U (pUIbTpOBaHUE, BAPHAHTHI U TEXHUKA 3THUX omepaiuil. BeicymmBaHue 1 B3BEIIMBAHHE OCA/-
KOB.
ToyHOCTh TPaBUMETPUUYECKUX METOJIOB, (DaKTOPbHI, BIUSIONIME HA TOYHOCTh. AHAIUTHYECKUE
BECHI M pa3HOBECHI. TEeXHUKA B3BEIINBAHUSI.

TutpumeTpuueckuil anaius.
Cymaocts Metona. [Ipsmoe u oOpaTHOE TUTPOBaHUE, TUTPOBAHUE 3aMeC-TUTENA. MeTOIbI TUT-
puUMeTpuYeckoro aHanu3a. TpeOoBaHUS, MPEIbsSBISEMbIe K PEaKUUsIM B TUTPUMETPUUYECKOM
ananmuse. M3mepurensHas nocyaa. CriocoObl BRIpAXKEHHSI COCTaBa PACTBOPOB M BBIUMCIICHUE B
pPa3IMYHBIX METOJAaX TUTPUMETPUUYECKOro aHanu3a. Tutpoanue. Touka 3KBUBAJIEGHTHOCTH U KO-
HEYHAasl TOUKa TUTPOBAHUS.
CrangapTHble M CTaHIApTU3UPOBAHHBIE pPAcTBOpHI. [lepBHuHBIE CTaHAApPTHI U TpeOOBaHUS,
npeabsBisieMbie K HUM. OukcaHanbl. Bropudnsie (CTaHAapTU3UPOBAHHBIE) PACTBOPHL. TOYHOCTH
TUTPUMETPUUECKOT0 aHanKn3a. MICTOUHUKY NOTPeIHOCTEMN.

KuciaoTHO-OCHOBHOE TUTPOBAHUE.
CyuHocts MeToaa. llepBuuHble cTaHAAPTHI AJIE pACTBOPOB KUCIOT M mienoyeil. Crannaptuza-
LML paCTBOPOB KUCJIOT M IIeI04eh. Touka HEUTPAIbHOCTH, TOYKA SKBUBAJICHTHOCTH U KOHEYHAs
TOYKa TUTpoBaHUs. Beruucnenune pH B pa3zianyHbie MOMEHTHI TUTPOBAHUS U MMOCTPOEHUE KPUBBIX
TUTPOBAHUS CUIIBHBIX U CIA0BIX KUCIOT U OCHOBaHUH.
Ponp nHAMKATOPOB B METO/I€ KMUCIOTHO-OCHOBHOTO TUTpoBaHus. Teopust unankatopos. MuTep-
BaJl TIepexo/a OKpacku mHAUKaTopa. [lokazarens TuTpoBaHus MHANKATOpa. PacripocTpanenHbie
WHAUKATOPBL. BeIOOp MHAMKATOpa ISl YCTAHOBJIEHHUS KOHEYHOW TOYKHU THUTpOBaHUS. OUIHOKH
TUTPOBAHUS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.
Mertoapl aHanmM3a: IEpMaHTaHATOMETPHS, HOJOMETPHs, AUXpoMaToMeTpus. MHIUKATOPHI, TIPH-
MEHSIEMBbIE B OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX METOJAX: Cenu(ruecKue U OKUCIUTEITHHO-
BOCCTAaHOBUTEJIHHBIE.
[Tepmanranaromerpust. Obmas xapakTepucTuka Merona. [IpuroroBiienne pacTBopa MmepMaHra-



Hata Kanus. IlepBuunble cranaptsl. CTaHAAPTH3AIMs PAacTBOpa MepMaHraHaTta Kamus. Momo-
meTpus. [lepBuunsie crangaptel. CTangapTusanus pactBopa Tuocyiabgara. Kpaxman kak uHIu-
KarTop.

14. ®uznyeckue U PU3NKO-XUMUYECKHE METOIbI AHAJIM3A BellleCTB.

[ToTenumomeTpusi (MOHOMETPHSI).

CBsi3b MeXay 3JIEKTPOJBIIKYILEH CHUJIOH M AKTUBHOCTBHIO IMOTEHIIMAJI-OIpPEaesSIOIINX
MOHOB pacTBOpa. MIHIMKATOpHBIE AJIEKTPOJBI U 3JIEKTPOAbl cpaBHEHUs. CTEKISIHHBINA, HOHOCE-
JICKTUBHbIE, TUIATUHOBBIA 3JIEKTPOJbI, 00JACTH MX YCTOMYMBBIX MOKa3aHUN. AHAIUTUYECKUUN
CUTHAJI B IOTEHIIHOMETPHH.

[Ipsimas moteHuunometpus (noHometrpusi). Haznauenue, obnacts mpumenenus. [loten-

IMOMETpUYecKoe u3Mepenre pH, npumeHsembie JIEKTPO/bI, YCIOBUS IPOBEICHUS U3MEPEHUN.
Tounocth u3Mepenuii. [loreHnnomMeTpuyeckoe U3MepeHne KOHIEHTPAUN Kaus, HUTPAaT-uOHA,
XJIOPUJI-MOHA C TIOMOILIBbIO HOHOCETIEKTUBHBIX JIEKTPO/IOB.
[Torenunomerpuyeckoe TuTpoBanue. Haznauenue u ycioBusi nposeneHusi. Kpusbie moTeHIHo-
METPUYECKOTO THUTPOBAaHUS C HCIIOJIB30BAHMEM peakUui HEHUTpalu3aluu, OKHUCICHMS-
BOCCTAHOBJICHHMSI, KOMILJIEKCOOOpa3oBaHus U ocaxkaeHus. CriocoObl HaX0XKIEHUSI KOHEYHON TOY-
KH TUTPOBAHUS.

Ab6copbunonHas oToMeTpHs. 3aKOHBI OTJIONIeHUs cBeTa (3akoH byrepa—Jlambepra—
bepa). Ontrueckast TNIOTHOCTh, MOJIIPHBIN KO3 duumeHT nornomenus. CrnekrpopoToMeTpus u
KOJIOPUMETPHS, UX 0COOCHHOCTH. [IpUHIMIIHANBHBIE CXeMBbl YCTPOMCTBa CHEKTpodoTOMeTpa U
dorokonopumerpa. CriocoObl MOHOXpOMaTH3aluu cBeta. OCHOBBI CIIEKTPOPOTOMETPUICCKOTO
aHanu3a pacTBOpoB. UyBCTBUTENHHOCTh MeTOAa. CrocoObl OIpeeseH sl KOHIICHTPAIK Bellle-
CTBa - Tpaduueckue U pacyeTHbie. OOIACTH NPUMEHEHHUS CIIEKTPO(YOTOMETPHH M KOJIOPUMET-
pHH.

5. Odopa3oBaTeibHbI€ TEXHOJIOTHH

Buj yueOHoii padoThl OO0pa3oBaTe/ibHbIE TEXHOJIOTHHU

9J'IeKTp0HHBIe MaTepurajibl, HUCIIOJIbB30BAHHUC MYIJIb-

Jlexuu . o
TUMEJIUUHBIX CPEJICTB, Pa3JaTOUYHbIN MaTepHal

BrinonHenue onbITOB, OOCYXJIE€HHE M aHAIU3 HUX
pe3ynbTaTOB, HAIlUCAaHWE YPAaBHEHUM pEaKIMil, TECTH-
pOBaHUE, BBINOJIHEHUE TPYMIOBBIX AyAUTOPHBIX 3a1a-
HUW, UHIUBUATYAJIbHBIC JOKJIAIbl

JlabopaTopHbIie pabOTHI

3aIJ_[I/ITa U Tpe3CHTAlUA PE3yJIbTaTOB CAMOCTOI-

CaMocTrosTenbHas pa60Ta o
TCJIBHOT'O HCCJICAOBAaHWA U UCCIICAOBAHNN HA 3aHATUAX

6. OueHo4YHbIE CPpeCTBA AUCHUIIMHBI (MOTYJIs1)

6.1. [lacnopT (poHIA OLIEHOYHBIX CPEICTB MO TUCIUILIHHE

«XI/IMI/IH HECOPraHnvecCckKkasa u aHaJIuMTHYCCKaNM»
No Kontpomupyemsie Kon O11eHOYHOE CPEACTBO
) a3Jienbl (TEMBI KOHTPOIUPYEMOMH KO-
n/o pasit ( ) POIMPY HanMEHOBaHUE
JUCHHUILIHHBI KOMIIETEHIINHU BO
OcCHOBHBIE TOHATHA U VK-1, TecToBBIE 3aMaHU 20
1 | 3AKOHBI XHMHH. OKBHUBa- OIIK-1 Temsl peepaTos 2
JIEHT.
Bormpocs! 1iist a3x3amena 5




KomriiereHTHOCTHO-

OpPUEHTHUPOBAHHHBIE 5
3a7aHus
Crtpoenue aToma. VK-1, TecroBrle 3anaHus 10
[Tepuoanueckuii 3aK0H 1 OIIK-1 Temsbl pedepaToB 8
MepUOIUYECKasi CHCTEMA
XAMHYECKHUX DJIEMEHTOB. Bonpocer it sxsamena 4
KomneTreHTHOCTHO-
OpPHUEHTUPOBAHHHBIE )
3aJaHUs
Peakimonnas crmocoOHOCTh VK-1, TecroBble 3agaHUs 10
BEIIECTB. XuMuueckas OIlK-1 TeMmsl pedepaTon 4
CBSI3b
Bormpocs! 1ist 5x3amena 5
KomnereHTHOCTHO-
OPHUEHTUPOBAHHHBIE )
3aJaHUs
XuMuueckast KHHe- VK-1, TecroBrle 3aganns 16
TuKa. CKOPOCTh XUMHUYE- OIIK-1 Temsl pedepaToB 6
CKHX PEaKIMi U METOJIBI €€
pPeryIMpOBaHHSL. Bormpocs! 1u1st 5x3amMeHa 5
KomneTeHTHOCTHO-
OPHEHTHUPOBAHHHBIC 8
3a7aHus
Xumuueckoe u Gpa3zoBoe VK-1, TecToBbIE 3a]aHUS 5
paBHOBECHE. OIIK-1
Tems1 peeparon 2
4
Bonpocs! ais 3x3aMena
KomMmmeTeHTHOCTHO-
OpUEHTUPOBAHHHBIE 6
3aaHus
DHepreTuka XMMHYECKHUX VK-1, TecroBble 3a7aHKs 5
MPOLECCOB. OIIK-1
Temsl pedepaToB 3
Bomnpocsr 11 sx3ameHa 3
KomnereHnTHOCTHO- 3)
OpUEHTUPOBAHHHBIE
3aaHus
XUMHUYECKUE CUCTE- YK-1, TecToBbIe 3a1aHUS 25
MBI: paCTBOPBI, AUCIIEPC- OIIK-1 TeMmbl pedepaToB 10
HBIE CUCTEMBI.
Bonpocsr s sx3ameHa 8
KomniereHTHOCTHO-
OPHEHTHPOBAHHHBIE 15
3aaHus
KomiuiekcHsle coennue- VK-1, TecroBrle 3anauns 10




HUSL. OIIK-1 Tewmbl pedeparon 4
6
Bonpocs! aiis sx3aMena
KomnereHTHOCTHO-
OpUEHTUPOBAHHHBIE 8
3aJaHUs
OxucauTenpHo- YK-1, TecToBbIE 3a1aHUS 20
BOCCTaHOBUTEJILHBIE CBOM- OIIK-1 TeMsl pedepatos 11
CTBa BEIIECTB.
9 Bormpocs! 1ist 5x3amena 7
KomnereHTHOCTHO-
OpUEHTUPOBAHHHBIE 8
3aJaHUs
TecroBrle 3ananus 10
DIIEKTPOXUMUYECKUE CUC- YK-1, T
TEMBI. OIIK-1 EMEL pehepaton 3
10 Bormpocst JUTSt
9K3aMeHa 5
KoMmneTeHTHOCTHO-
OpUEHTUPOBAHHHBIE 6
3aJaHUs
OO0611ue cBolicTBa HEME- VK-1, TectoBrIle 3aganus 33
TaJUJIOB OIIK-1 Tembl pedepaToB 9
Bormpocs! 11st 5x3amMeHa
11 5
KoMmneTeHTHOCTHO-
OpUEHTUPOBAHHHBIE 16
3aaHus
OO011re cBolicTBa METAJI- VK-1, TectoBrle 3aganus 35
JIOB. OIIK-1 TeMmbl pedepaToB 6
Bonpocsr 11 sx3ameHa
12 6
KommeTeHTHOCTHO-
OpUEHTUPOBAHHHBIE 7
3aaHus
Xumuyeckast uaeHTuduKa- VK-1, TectoBrIe 3aganus 88
LU KAYECTBEHHBIM U KO- OIlK-1 Tewmbl pedeparon 5
JINYECTBCHHEIN aHAIIN3.
13 Bormpocs! it ax3amena 15
KomniereHTHOCTHO-
OpUEHTUPOBAHHHBIE 19
3aaHus
®dusndeckue U GU3NKO- VK-1, TecroBrle 3ananns 12
14 XUMHUYECKHE METOJIbl aHa- OIIK-1 Temsl pedepaTon 5
JIA3a BEIECTB.
Bonpocsr s sk3ameHa 7




KomnerentHoctHo-
OPHUEHTHPOBAHHHBIC 8
3a/laHus

6.2. IlepeyeHb BONPOCOB AJI IK3aMEHA

1. MecTo XMMUHU B 1IEJIOM U HEOPraHUYECKON XMMHUU B YACTHOCTU CPEIU €CTECTBEHHO - Ha-
yunbIx aucnurumH. YK-1, OINK-1

2. Ponb xumMu3anuu B pa3BUTHH IPOU3BOIUTENBHBIX CUJI CEIILCKOTO X0341cTBa. VK-1, OIK-1

3. Heopranuyecknue BEUIECTBA, HUCIOJIb3YEMBIE B CEIbCKOXO35AMCTBEHHOM IIPOU3BOCTBE:
MUHEPATbHBIC yI0OpPEHUS, MEeCTUIIUABI, TePOUIIUABI, TECUKAHTHI, Ae(QOTHAHTHI, KOPMOBBIE JIO-
0aBKM, XUMHUUYECKHE KOHCEpBaHThI U MeauopanThl. YK-1, OIIK-1

4. Vicnonb30BaHUE XMMHUYECKUX MOHATHI, 3aKOHOB M METOJIOB MCCJIEAOBAHUS B CEIHCKOXO-
3STUCTBEHHBIX U Omosiormueckux Haykax. YK-1, OIIK-1

5. DKonoruyeckas OMacHOCTh HErPAMOTHOI'O NMPUMEHEHHS] XUMHUYECKUX MPOIYKTOB B CEJIb-
ckoM xo3sricTee. YK-1, OITK-1

6. CTexuoMeTpuiecKre MHACKCH U Kod(hduumeHTsl. Moiib, MOJISIpHAS Macca, XUMHYSCKUAN
SKBHUBAJICHT, ()aKTOp PKBUBAJIEHTHOCTH, MOJIsipHas Macca skBuBajienta. YK-1, OIIK-1

7. OCHOBHBIEC 3aKOHBI XMMHUU: 3aKOH COXPAHEHHUS MAacChl U PHEPTUH, 3aKOH KPATHBIX OTHO-
HIEHUH, 3aKOH NTOCTOSIHCTBA COCTaBa, 3aKOH YKBUBAJIEHTOB, 3aKOH ABOTaJIpo U CJIEACTBUS U3 He-
ro, 3aKOH IIPOCThIX 00beMHBIX oTHOIIeHUH. YK-1, OIIK-1

8. PacTBOpHBI Kak cMecH HOHHO- U MOJIEKYJIsipHO-AucnepcHoro ypoBHsa YK-1, OIIK-1

9. Ilpuuunsl 06pa3zoBanus BoaHbIX pactBopoB YK-1, OITK-1

10. Ilpupoaa MEXMONEKYJISIPHBIX CUJI B pacTBOpax: cuiibl Bau-nep-Baanbca (opueHTanmon-
HbIE€, UHIYKIIMOHHBIE, TUCIIEPCUOHHBIC); UOH-IUIOIIBHOE B3aHUMO/JICICTBHIE, BOJOPOAHAS CBS3b
VYK-1, OIIK-1

11. Cnoco6s! Beipaxenus coctaa pactBopoB YK-1, OINK-1

12. 3nayenue pactBopoB B xumuu 1 6uosorun YK-1, OIIK-1

13.Tunsl cunpHbIX AektponutoB YK-1, OIIK-1

14. Tunpatanus nonos. Dueprus ruaparanuu YK-1, OIIK-1

15. 3HaueHue pacTBOPOB CHIIBHBIX JIIEKTPOIUTOB B XUMHUHU, Ouonoruu, reoxumuu YK-1,
OIIK-1

16. Tumnbl cnabbix AMeKTpoauTOB. KOHCTAaHTHI M CTENEHH MUCCOLMALINU CIIA0BIX DIEKTPOIIH-
toB YK-1, OIIK-1

17. KucnotHo-ocHOBHEIE cBolicTBa BemectB YK-1, OITK-1

18. BomopoaHsiii ¥ TUAPOKCUIIBHBIM MOKa3aTean pacTBopoB. CrocoObl M3MepeHHUs: BOJIO-
poauoro nokazarens YK-1, OINK-1

19. Bydepnsie pactBopsl YK-1, OIIK-1

20. Tumns! ruaponuza. KoncranTsl u crenenu ruaponusa coneit YK-1, OIIK-1

22. Kommekcueie coequnenus YK-1, OITK-1

23. YcTOMYMBOCTh KOMIUIEKCHBIX COEAUHEHUN B pacTBOpax. KOHCTaHThI yCTOWYMBOCTH U
KoHCTaHTHl HecTolikocTu. YK-1, OIIK-1

24. 3HaueHre KOMIUIEKCHBIX coequHeHni B onoxumuu kinetku. YK-1, OIIK-1

25. buoHeopranuyeckasi XuMusi Kak HoBoe HarpaBienue B xumun YK-1, OITK-1

26. OxucnurenbHO-BOCcCTaHOBUTENBbHBIE peakinu YK-1, OITK-1

27. OKUCIUTETHbHO-BOCCTAHOBUTENbHBIE (371eKTpoAHbIe) moTeHuansl. YK-1, OITK-1

28. Posb OKMCIUTETHHO-BOCCTAHOBUTENBHBIX peakiuii B mpupoae. YK-1, OIIK-1

29. TloHsiTHE O CKOPOCTH XMUMHUYECKOH peakmuu. MctuHHas (MrHOBEHHAs) CKOPOCTh Peak-
uun. YK-1, OIK-1

30. OcHoBHBIE (haKTOPBI, BIUSIOMIKE HAa cCKOpocTh peakiun YK-1, OITK-1

31. 3akoH JOEHCTBYIOLIMX MAacC — OCHOBHOM 3aKOH XMMHUYECKON KUHETUKH JJIsl DJIEMEHTap-
Hoii craguu. Koncranra ckopoctu peakuuu YK-1, OITK-1



32. 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakiuu oT Temnepatypsl. [Ipasuno Bant-I'odda.
VYpaBuenne Appenuyca. YK-1, OIIK-1

33. Katamu3 u pepmentsl. YK-1, OINK-1

34. 3HayeHHe XUMHYECKOM KHMHETHUKU B XMMHHM, OHMOJIOTMU U CelIbCKOM xo3siictBe YK-1,
OIIK-1

.35. XuMuyeckoe paBHOBECHE KaK pe3yjbTaT CaMOIPOU3BOJILHOTO MPOTEKaHHsI 00paTUMOit
peakuun. YK-1, OIIK-1

36. 3akoH nerictByromux Macc. Koncranrta paaoecust. YK-1, OITK-1

37. CMmelieHue paBHOBECHSI NPU W3MEHEHUU KOHILIEHTpAIMM, TEMIIEpPATypbl U JaBJICHUS.
[Tpunnun Jle Hlatense. YK-1, OIIK-1

38. Ponp xumnueckux paBHoBecuil B npupoze. YK-1, OIIK-1

39. OcHoBbl xuMuueckoi TepmoanHamuku. YK-1, OITK-1

40. DHTansnus U TerioBoi spdext peakimn YK-1, OITK-1

41. BeluucieHue >HTAIbIIUU PEAKIUU 110 3HAYCHUSIM DHTAJIbINI 00pa30BaHUs MPOJYKTOB U
pearenToB peakuuu. 3akoH ['ecca. YK-1, OIIK-1

42. Dutponusa. YK-1, OINIK-1

43. Bropoii 3aK0H TEpMOAMHAMUKHN KaK KpUTEpUI HallpaBIeHUs] XUMUUYECKOH peakiuu. Y K-
1, OIIK-1

44. IIpuMeHeHre U 3HaUeHHE PHEPreTUKU XxuMudeckux peakuuii. YK-1, OIIK-1

45. OcHOBHBIE MPUHLHUIBI KBAHTOBOW TEOPHH CTPOCHHS BEUIECTBA: MPEICTaBICHHS O KOp-
MyCKYJISIPHO-BOJIHOBOM JyajlU3M€ SIBIIEHUN MHKPOMHUpA, NPUHIUIIE HEONPEIEIIEHHOCTH, YpaB-
Henuu [llpenunrepa, BoaHoBo# ¢yHkimu, atomHoi opourtamu. YK-1, OIIK-1

46. KBanToBbIe uncia: TJiaBHOE, OpOUTanbpHOoe, MaruuTHoe U cnuHoBoe. YK-1, OTIK-1

47. DHeprerudeckue ypoBHHU U noaypoBHu aroma YK-1, OIIK-1.

48. TlpuHUUNBl 3alI0JHEHUS JJIEKTPOHHBIX  OpOUTaliel aToMa B OCHOBHOM COCTOSIHUU:
npunnui [laymu, npasuno Xynna. YK-1, OIIK-1

49. TlocTpoeHue CTPYKTYphI MEPUOANUUYECKON CHUCTEMBI, UCXOJ1 M3 DHEPreTHUECKON Mmoce-
JOBATEILHOCTH MOAYPOBHEH MHOT03JeMeHTHbIX aToMoB. YK-1, OIIK-1

50. IlousTue nepuonaa u ero popmupoBanue mo npasmiaMm Kineukosckoro. YK-1, OITK-1

51. TlpuymHbl pa3Iu4HON JUTHHBI TIEPHOMIOB; S-, p-, -, f-aeMeHTBI M MX pacmoyioKeHHE B
CTpyKType nepuoanyeckoit cucremol. YK-1, OITK-1

52. Tlepuonuyeckuii 3akoH. 3HAUCHUE IEpUOANYECKOTO 3akoHa amst xumuu. YK-1, OIIK-1

53. CBoiicTBa aTOMOB 3JIEMEHTOB (ITOTEHLIMAJ MOHU3ALUH, CPOACTBO K DJIEKTPOHY, dJIEKTPO-
OTPHILATENBHOCTD, paanychl Ban-nep-Baansca). YK-1, OIIK-1

54. O6mue XMMHYECKHE CBOWMCTBA 3JIEMEHTOB U MEPUOJANYECKUN XapaKTep MX M3MEHEHUs
VYK-1, OIIK-1

55. PeaknuonHas criocodHocTh BemectB. YK-1, OIIK-1

56. Tumsbl cBsi3eii: KOBaICHTHAs, HOHHAs, MeTaJunueckasi, Bogopoanas. YK-1, OITK-1

58. XapakTepUCTUKHU CBS3€H: JIEKTPUUECKUE TUIOJIbHBIE MOMEHTHI, A3 ()EKTUBHBIE 3apsbl
aTOMOB, CTENIeHb HOHHOCTH, HAIIPABJIEHHOCTh U HACHIIIEHHOCTh, SHEPTUs U JUIMHA cBs3u. YK-1,
OIIK-1

59. Tunsl rubpuAN3aLuN AaTOMHBIX opOuTaneil u reomerpus monekyn. YK-1, OIIK-1

60. CBoeoOpa3ue CTpoeHHsI aTomMa BOAOPOAA, (PU3MUYECKHX U XMMHUYECKHX CBOMCTB HTOTO
sneMeHTa u ero coeaunenuii. YK-1, OIIK-1

61. Bona, reometpus u cBoiictBa ee moiekynsl YK-1, OIIK-1

62. Bozma B cellbCKOM XO035HCTBE. DKOJIOTHYECKUE aCleKThl Bogonoib3oBanus YK-1, OITK-1

63. Dnements! [A-noarpymnmner YK-1, OIIK-1

64. DnemenTts! |A-noarpynnsr YK-1, OITK-1

65. Onementsr HHIA — moarpynmer -~ VK-1, OIK-1

66. Dnements! I[VA-noarpynmnsr YK-1, OIIK-1

67. Dnementsl VA-noarpymmsl YK-1, OIIK-1

68. Dnements! VIA-noarpynmnsl YK-1, OIIK-1



69. Dnementsl VIIA-noarpynns! YK-1, OIIK-1

70. Dnementsl VIIIA-moarpynmsr YK-1, OITK-1

71. Ilepexoansie metamuisl YK-1, OIIK-1

72. OCHOBHBIE XUMHUYECKHE 0COOEHHOCTH JJaHTaHOMI0B U akTuHOMI0B YK-1, OIIK-1

73. Dnekrpoxumudeckue cpoiictea Mmetaios. YK-1, OITK-1

74. Dnexrpomms. YK-1, OIIK-1

75. Xumnueckas unentudukanus YK-1, OIIK-1

76. IlpenmeTt U 3ajauy aHATUTUYECKON XUMHH. Poib aHAIMTHYECKOW XUMUU B MPOU3BOCT-
BEHHBIX IPOIIeCCaX, B KOHTPOJIE KauecTBa MPOAYKIINH, B OXpaHe OKpYxkKaromiei cpenbl. [lonsarue

o ITJAK VK-1, OIIK-1

77. KadecTBEHHBIN M KOJIMYECTBCHHBIN aHanu3. Mx 3uauenue YK-1, OIIK-1
78. Xumuueckne U (HU3UKO — XUMUYECKHE (MHCTpYMEHTaIbHBIC) MeTOAbl aHamm3a YK-1,

OIIK-1

79. Xumuueckue Meto sl uaeHtudukanuu. I'papumerpuueckuit anamm3 YK-1, OIIK-1

80. Turpumerpuueckuii ananmus YK-1, OIIK-1

81. KucnorHo-ocHoBHOe TuTpoBanue YK-1, OIIK-1

82. OxucnurenbHO-BOCCTaHOBHTENBbHOE TUTpoBanue YK-1, OIIK-1

83. Xpomatorpadus. Ee cymHocTs u pasHoBuaHoctu. [lokazarenu xpomaTtorpaduyueckoro
paznenenus. Cinyyau npumenenus YK-1, OIIK-1

84.ITorenmomerpuueckoe Tutpoanue YK-1, OITK-1

85. A6copommonnas poromerpust YK-1, OIIK-1

6.3. IlIkasia oLleHOYHBIX CPEACTB

YpoBHH Kpurtepun ouennBanus OueHoyHnbie
OCBOEHUS cpeacTBa
KOMIIETEeHIIM I (k0.1. 62JLLTIOB)
[IponBunHyTHIA | 3HAET
(75-100 GanoB) | - MOTHO TEOPETHUECKHI MaTepHall, KOTOPHI YMe- | TecToBbIe 3a1aHUS
€T COOTHECTH C BO3MOXXHOCTSMH TPAKTUYECKOTO (18-40),
«OmMaAuYHO» MIPUMEHEHNUS; COMIICTCHTHOCT-
yMmeer
- HMHTETPUPOBATh 3HAHUS M3 Pa3HbIX pa3/eioB, HO
COEMHSIS TIOICHEHUE U 00OCHOBAHME, OPUCHTUPOBAHHOC
-BBIIIOJIHATE IIPAKTUKO-OPUCHTUPOBAHHBIE M CH- | 3aldaHHC (2-10),
TyallMOHHBIE 3aJaHusl, pPellaTh THUIIOBBIE U IIPO- pedepar (2-5),
(heccruoHambHO-HAMIPABIICHHBIE 3a/1a4H, K3aMeH
- OBICTPO M 0€30MIMO0YHO MPOMIITIOCTPUPOBATE | (38-50 Gaswios)
OTBET COOCTBEHHBIMHU MTPHUMEPAMHU,
- BECTH TIPEIMETHYIO JINCKYCCHUIO;
BJIajIeeT
- TEPMUHOJIOTHEN U3 Pa3INYHBIX Pa3/IeNioB Kypca,
- cmocobaMHM — MBICIUTENBHOW  JIeATENbHO-
cTu(aHaMM30M, CHHTE30M, CpaBHEHHEM, 00001IIe-
HHUEM H T.JI.),
- apryMEHTHUPOBAHHOW, I'PAMOTHOM, YETKOM pe-
YbIO.
bazoBbiii 3HaeT
(50-74 6amna) - TEOPETUYECKUN U MPAKTHYECKUH MaTepHall, HO | TecTOBBIE 3a1aHKs
A0IMYCKA€T HETOUYHOCTH, (15_3 4),
«xopoutoy ymeer KOMIIETEHTHOCT-
- COCJIMHATH 3HAHUS U3 PA3HBIX Pa3/IesIoB Kypca,




- HAXOJIUTh MIPaBUJILHBIC PUMEPHI U3 TTPAKTUKH,

- pemiaTh TUIOBBIE 3aa4H;

BJIajJieeT

- TEPMHHOJIOTHEH U3 PAa3IMYHBIX Pa3/elioB Kypca,
MPU HEBEPHOM YIOTPEOJEHUH CaM HCIPABISICT
HETOYHOCTH,

- BCEM COJICp’)KaHHEM, BUJIUT B3aUMOCBSI3U, MOXKET
MPOBECTU aHAJIU3 U T.JA., HO HE BCErJa JIeJIaeT ITO
CaMOCTOSITENIbHO, 0€3 TTOMOIITY TIPEToaaBaTeis,

- cmocob0aMM  MBICIUTCIBHOW  JCSITCIBHO-
cTu(aHaMM30M, CHHTE30M, CpaBHEHHEM, 00001Ie-
HUEM U T.11.);

- apryMEHTUPOBAHHOW, TPAMOTHOM, YETKOW pe-
YbIO.

HO-
OPUCHTHUPOBAHHOE
3amanue (2-10),
pedepar (2-5),
sk3amen (25-37)

[Toporosslii 3HaeT
(35-49 GamnoB) | - TeopeTHYECKUH M MPAKTHYECKUH MaTepual, HO | TecTOBBIC 3a1aHUS
JIOTIYCKaeT OUINOKHY; (12-24),
«yooenemeopu- | ymeet KOMIICTEHTHOCT-
menbvHo» - COCAMHSTH 3HAHUS U3 PAa3HBIX Pa3/eNoOB Kypca
TOJIBKO MPH HABOAIIMX BOIPOCAX Iperojasate- | ho-
s, OpPUEHTUPOBAHHOE
- C TPYJIOM COOTHECTH TEOPETHUECKHil U TpakTH- | 3ajanue (2-5),
4eCcKuil, 10MycKas OIMMOKH B PELICHUU THUIOBBIX | pedepar (2-5),
3a/[a4 Ha NPUMCHEHHE 3HAHUH B PEANbHOU NPAK- | sx3amen (15-20)
TUYECKOU JesITeNbHOCTH;
BJIajeeT
- HEJOCTaTOYHO CIOCO0aMU MBICITUTEIBHON JIes-
TENbHOCTU(AaHAIN30M, CHUHTE30M, CpPAaBHEHHEM,
0000IIICHHEM U T.11.);
- c1abo¥ apryMeHTalme, JOruKoH IMpu MoCTpoe-
HUU OTBETA.
Husknii He 3HaeT
(1OTIOpOTOBBIN) | - TEOPETUUECKUH U MIPAKTUYECKUI MaTepuall, TECTOBBIE 3aAHKs
(KOMIIETEeHIUS HE | - CYLIHOCTHOM YacTH Kypca; (0-11),
copMHpOBaHa) | He yMeeT KOMIICTCHTHOCT-
(menee 35 6an- | - 6e3 CyIIeCTBEHHBIX OMIMOOK BBICTPAUBATh OTBET,
JIOB) BBHITIONTHSATH 331aHHE, HO
- BBINIOJIHATH TPAKTHKO-OPUCHTHPOBAHHBIC U cH- | OPUCHTHPOBAHHOC
«Hey0oe1emeo- | TyallMOHHBIEC 3aJaHUs, PEIIATh UHTEIPUPOBAHHBIC | 3a1aHHE (0-4),
pumenvHoy» 3a71a4¥ IpOo(eCcCHOHATBHON HAIPABIECHHOCTH, pedepar (0-4),

- WIJIIOCTPUPOBATh OTBET IIPUMEPAMU;
He BJIajieeT

- TEpPMUHOJIOTHEN Kypca,

- crnoco0aMy MBICIUTENbHON JEeSTeNIbHOCTH (aHa-
JU30M, CHHTE30M, CpPaBHEHHEM, O0OOOLICHHEM W
T.J.);

- TPaMOTHOM, YETKOU PEUBIO.

sk3amen (0-16)

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHne JUCHUIINHbI

(MoayJin)

7.1. OcHoBHas yueOHas1 JUTEpaTypa




1. Ky3nenoBa P.B. YueOHO-MeTOIMUECKUI KOMILIEKC AUCIUIUIMHBI «XUMHS HEOpraHuye-
CKasi ¥ aHAJUTHUYECKas» JJIsl 00ydJaroluxcs 1Mo HarpapieHuio moarotoBku 35.03.04 Arponomus,
MpuuypuHck, 2023.

2. Heoprannueckas xumus B 24. Yactb 1. TeopeTudeckrne OCHOBBI 5-U31., TIEp. U JOII.
yueOHUK Ui akagemudeckoro Oakanaspuata. /Kuszes [[.A., Cmapeirun C.H.- [DneKTpOHHBIH
pecypc].- M.: FOpaiir, 2017.-253c.
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357

3. Heoprannueckas xumus B 24. YacTtp2. XUMHUS 3JIEMEHTOB S-HU311., TIEP. U JIOI. YICOHUK
TSt akageMudeckoro 6akanaspuara. /Kusses J[.A., Cmapeirun C.H.- [DnekrponHslit pecypc].-
M.: FOpaiit, 2017.-359c¢.
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D

4. Aganmutudeckas XxuMus B 2-X kHurax. Kaura 1. XumMuuyeckue MeETOHbI aHAIM3a. 2-€
U3[., UCIp. U J0N. YYeOHUK M MPAKTHUKyM JJIs MPHUKIAIHOTO OakanaBpuara/ AJleKcaHApOBa
2.A., lNaiinykoBa H.I'. [Dnexkrponnsiii pecypc].- M.: FOpaiir, 2017.-551c.
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D

5. AHanuTHueckas XuMus B 2-x kaurax. Kaura 2. ®U3uko-XxuMu4ecKue METO/Ibl aHATu3a
2-¢ W3A., WCOp. W JAO0N. YYeOHMK W TPaKTHKyM I TPUKIAIHOTO OakalaBpuaTa
Aunexcanapoa J.A., T'aiinykosa H.I'. [Dnextponnsiii pecypc].- M.: FOpaiit, 2017.-355¢.
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1DOD1

7.2. lonoJHUTEeIbHAA YYeOHAas JuTeparypa
1. INonomapeBa, H. A. Heopranudeckass u aHaIMTHYECKass XUMHSI | yaeOHOe mocodue /

H. A. ITonomapesa, U. B. Konesa, T. I1. Murtynsa. — Owmck : Omckuit 'AY, 2014. — 136 c. —
ISBN 978-5-89764-442-1. — TekcT : 31eKTpOoHHBIN // JIaHb : AJIEKTPOHHO-OMOIMOTEYHAS CHC-
tema. — URL.: https://e.lanbook.com/book/64866

2. Capraes I1.M. Heopranmueckas xumusi: ydyeOHoe mocobue / Capraes II.M. - [Dnek-
TpOHHBIN pecypc].- M.: uznarensctBo «Jlanby» 2013.- 384c.
https://e.lanbook.com/book/369997category_pk=43778#authors

3. AHanutuyeckasi XuMus U (PU3UKO-XMMHYECKHE METO/IbI aHanu3a: yueonuk. B 21.T.1/
[Tox pen.A.A. Umenko. — 3-e u3.; crep.- M.: Akagemus, 2014.- 352c¢.- ( Beiciiee oOpa3oBanme
OakanaBpuar).

4. AHanuTHuYecKas XUMHs U (PU3NKO-XUMUYECKHE METO/Ibl aHanu3a: yueOHuk. B 21. T.2/
[Ton pen. A.A. Umenko. — 3-e uza.; crep.- M.: Akanemusi, 2014.- 416c¢.- ( Beiciiee o6pa3oBanue
OakanaBpuar).

7.3. MeToauyeckne yKa3aHusl 10 OCBOCHUIO TUCIHUIINHBI

1. Kysnenosa P.B. Meroauueckue ykazaHust sl CAMOCTOSATENILHON pabOThl 00Yy4YarOIIUXCSI
IO IUCLUAIUINHE «XHUMUSI HEOPraHWYecKasl U aHalIuTuIecKash», Muuaypusck, 2023.

2. Ky3nenosa P.B. YuebHO-MeTOINYECKUIT KOMIUIEKC TUCHUIUIMHBI «XUMHS HEOpraHuie-
CKasl ¥ aHAJUTUYECKas sl 0OYyJarolMXCsl IO HalpaBieHuro moarotoBku 35.03.04 ArpoHomus,
MuuypuHck, 2023.

7.4. UudopmanmoHnbie 1 HU(PPOBBIE TEXHOJIOTHH (MPOrpaMMHOe odecrie-
YyeHue, COBpeMeHHbIe MpodeccuoHalbHbIe 0a3bl JaHHBIX U HH(POPMALIMOHHBIE

CIIPABOYHBIE CHCTEMBI)

VYyeOnas nucuuIvinHa (MOAYJb) MpeIycMaTpUBaeT OCBOCHHE MH(OPMALMOHHBIX U LU]-
POBBIX TeXHOJIOTHH. Peanu3zarust upoBbIX TEXHOIOTUN B 00pa30BaTeIbHOM MPOCTPAHCTBE SIB-
JSeTCS OJTHOW W3 BOXXKHEHWINMX IIeJie 00pa3oBaHUs, JAIONMEH BO3MOXXHOCTh Pa3BHUBATh KOHKY-
PEHTOCTIOCOOHBIE KayecTBa 00YJaIOIMXCsl KaKk OyIyluX BHICOKOKBAIN(UIIMPOBAHHBIX CIIEIHA-
JINCTOB.

[{udpoBbie TEXHOJIOIUU MPEAYCMATPUBAIOT PA3BUTHE HABBIKOB 3()(HEKTUBHOTO peLIeHHUs


https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1D0D1
https://e.lanbook.com/book/36999?category_pk=43778#authors

3aja4 Mpo(ecCHOHATBHOr0, COIUATIBHOTO, TMYHOCTHOTO XapaKTepa ¢ MCIOIb30BaHUEM pa3iiny-
HBIX BHJIOB KOMMYHUKAIIMOHHBIX TeXHOJOruil. OcBoeHHE HH(POBBIX TEXHOJOTHI B pamKax
JAHHOM JUCHUIUTUHBI (MOAYJIS) OPHEHTUPOBAHO HA CHOCOOHOCTH OE30MIaCHO M HAJISKAIIUM
00pa3oM noJryyaTh JOCTYII, YIIPABIATh, HHTETPUPOBATh, 0OMEHHUBATHCS, OLIEHUBATh U CO3/1aBaTh
UH(POPMALIKIO C TIOMOIIBIO ITU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBanue nud-
pPOBOM KOMIIETEHTHOCTH IMpeAroyiaraetT paboTy ¢ JaHHBIMHU, BIaJICHUE HWHCTPYMEHTaMH st
KOMMYHUKAIUH.

7.4.1 D1eKTPOHHO-0UO0JINOTEYHAS CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «5BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas sneKTpoHHast OMOIHOTEKA)

2. DnekTpoHHO-OMOIMOTeYHast cucreMa wu3aarenbcTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHME YCIYr MO MPEJOCTABJICHHUIO JOCTYMa K 3JEKTpOHHBIM u3gaHusiM OO0
«M3natenscTBo Jlaub» ot 03.04.2023 No 1)

3. DraexkTpoHHO-OMOIMOTeUHas cucTteMa wu3aatenbcTBa «Jlamb» (https://e.lanbook.ru/)
(ToroBOop Ha OKa3aHHUE YCIYT IO MPEJOCTaBICHHUIO JOCTYINa K AJMEKTpPOHHBIM uznanusm OOO
«M3natensctBO Jlanby oT 06.04.2023 No 2)

4. baza maHHBIX 3JeKTPOHHBIX HH(popMarmoHHbIX pecypcoB ®I'BHY ITHCXB (morosop
1o 00ecleyeH o JA0CTyIa K NeKTpoHHBIM uHpopMamonHbiM pecypcam @I'BHY [THCXb ue-
pe3 tepmunan ynanennoro nocryna (TY ®T'BHY LTHCXB) ot 07.04.2023 Ne 6/H)

5. DnekrpoHHo-OMOnMoTeuHass — cucrema  «AgriLiby  ®I'BOY BO  PIr'A3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTJIANICHHE HA peAocTaBieHue qocTyna ot 13.04.2023
Ne 6/n k Jlunienzuonnomy gorosopy ot 04.07.2013 Ne 27)

6. DnexTpoHHas OubimoreuHas cucrema «HanumonaneHbI 1MppOBOI pecypc «PyKoHT»:
Kosekiuu «bazosbiii Mmaccu» u «Konoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHWEe YCIIYT 10 mpeaocTaBicHuo goctymna ot 04.04.2023 Ne 2702/6m22)

7. 000 «dnexrponHoe u3aTenbctBo FOPAWTY (https://urait.ru/) (10roBop Ha oka3aHue
YCIIYT 10 TPEO0CTaBICHUIO JOCTYIa K oOpa3oBarensHoi miathopme OO0 «DneKTpoHHOE HU3/1a-
tensctBo FOPAWT» ot 06.04.2023 Ne 6)

8. DnekTponHo-0nbaHOTeUHast cuctemMa «Beprazackuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE MCIIONIb30BaHKE Mpou3BeaeHu oT 26.03.2020 Ne 14/20/25)

9. baza manubix HOB «HanumonanbHas snektpoHHas OuOimoreka» (https://rusneb.ru/)
(morosop o noakmoueHun k HOb u npenocrasnenun nocryna k oosexkram HOb ot 01.08.2018
Ne 101/HDB/4712)

10. Cornamenue o COTPYIHHUYECTBE MO OKA3aHUIO OUONIMOTEUYHO-MH(POPMAIIMOHHBIX U
COIMOKYJIBTYPHBIX YCIYT TOJIb30BATEISIM YHUBEPCUTETA U3 YHCIIa HHBAIUIOB 110 3PECHHUI0, Clia-
OOBUIANINX, UHBATUAOB JIPYTUX KATErOpUil C OTPaHUYEHHBIM JIOCTYNOM K MH(OpMAaIHH, JUII,
UMEIOUINX TPYAHOCTU ¢ ureHueM IutockonedatHoro tekcta TOI'BYK «TamOoBckas obnacTHast
yHUBEpcallbHasi HayuHas oubmuoreka uMm. A.C. ITymkuna» (https://www.tambovlib.ru) (cor:a-
nieHue o cotpyanuyectse ot 16.09.2021 Ne 6/H)

7.4.2. MudpopmanoHHbIe CIPABOYHbIE CUCTEMBI
1. CrpaBounas npaBoBas cucreMa Koncynbrantllntoc (1oroBop noctaBku U COMpPOBOXK-
nenus sx3eMiusipo cucteM Koncynprantllmtoc ot 03.02.2023 Ne 11481 /13900/3C)
2. DnekTpoHHbIN nepuoandeckuii cpaBouyHuk «Cucrema TAPAHT» (moroBop Ha ycmy-
T IO COMPOBOXIEHHIO OT 22.12.2022 Ne 194-01/2023)

7.4.3. CoBpeMeHHBbIe MPO(deccHOHATBHBIE 0a3bl TaHHBIX
1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTEIbHOM Mpo-
rpammbl «Pocmeron» (moroop ot 11.07.2022 Ne 530/2022)
2. ba3za nannbix HayuHoii anextponnoii 6ubnuorexkn eLIBRARY.RU — poccuiickuii nn-
(opMaLlMOHHO-aHAIUTUYECKUI MOPTal B 00JIAaCTH HAyKH, TEXHOJIOTHH, METULIMHBI U 00pa3oBa-


https://e.lanbook.ru/
https://e.lanbook.ru/
https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

Hus - https://elibrary.ru/

3. ITopran oTKphITHIX AaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtxkpoiTele naHHble DenepalnbHON  CILyKObI

https://rosstat.gov.ru/opendata

rOCYy/JapCTBEHHOW CTATHUCTUKHU

7.4.4. JIuieH3MOHHOE M CBOOOTHO pacpocTpPaHsieMoe MPOrpaMMHOe
obecreyeHne, B TOM YUCJIe 0Te4eCTBEHHOT0 MPON3BOICTBA

Ne | HaumenoBanue Pazpaborunk | Jlocrymnocts | Ccbuika Ha Enu- PexBusute! non-
I1O (mpaBo- | (IUIEH3HOH- | HBIM peecTp poc- | TBEPKIAAIOLIETO
obnagarenp) | HOe, CBOOOI- CUHCKHX TPO- JOKyMeHTa (Tpu

HO pacnpo- | rpamm juist OBM HaJIM4UN)
ctpansemoe) | u B/l (nmpu Hanm-
YUH)
1 | MicrosoftWindow | MicrosoftCor | Jlunen3uon- - JInnensust
S, poration HOE ot 04.06.2015 Ne
OfficeProfessional 65291651 cpoxk
IEACTBUS: Oec-
CPOYHO
2 | AwnrtuBupycnoe | AO «Jlabopa- | Jlumensuon- | https://reestr.digit | CyOmuieH3non-
POrpaMMHOE topus Kac- HOE al.gov.ru/reestr/36 | HbIii JOrOBOD C
obecrieueHme TIEPCKOTOY 6574/?sphrase_id [ OOO «Codrekc»
KasperskyEndpoin (Poccus) =415165 ot 06.07.2022 Ne
tSecurity ans 6u3- 0/H, CpOK JericT-
Heca Bust: ¢ 22.11.2022
mo 22.11.2023
3 | MoitOdpucCran- | OOO «Hossie | Jlunensuon- | https://reestr.digit | Kourpakt ¢ OO0
JTAapTHBIN - R EISE HOE al.gov.ru/reestr/30 «PyOukon»
OduCHBIN MaKkeT | TEXHOIOTUI» 1631/?sphrase_id | ot 24.04.2019 Ne
Uit paboTHI C J10- (Poccus) =2698444 03641000008190
KYMEHTaMH 00012
U IIOYTOHN CPOK JIEUCTBHUS:
(myoffice.ru) 0eccpodHo
4 [TporpammHas AO «Autu- | Jlunensuon- | https://reestr.digit | JIuneH3nOHHBIH
cucrema Juist 00- TUTaruaT» HOE al.gov.ru/reestr/30 | morosop ¢ AO
Hapy>KEHHS TEK- (Poccus) 3350/?sphrase_id | «AHnTHILIIarHaT)
CTOBBIX 3aMCTBO- =2698186 ot 17.04.2023 Ne
BaHUH B y4eOHBIX 6627, cpok nei-
U Hay4HBIX pado- CTBHUSI: C
TaxX «AHTHIUIaruaT 17.04.2023 o
BY3» 16.04.2024
(https://docs.antipl
agiaus.ru)
5| AcrobatReader | AdobeSystem | Csoboxno - -
- IPOCMOTP JOKY- S pacmpoctpa-
MeHToB PDF, HSIEMOE

DjVU



https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/wiki/Adobe_Systems

6 FoxitReader FoxitCorporat | CBob6oaHO - -

- MPOCMOTP JOKY- ion pacrpocTtpa-
mentoB PDF, HAEMOES
DjvU

7.4.5. Pecypcbl HH(pOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTEepHET»
1. CDTOwiki: 6a3a 3Hanuii 1o 1udpoBoii Tpanchopmaruu https://cdto.wiki/

2. HTTP://WWW.CHEMISTRY.NAROD.RU/HIMIYA/UCH_CHEM_ORGANO01.HTML,

3. http://rucont.ru/

4. http://window.edu.ru

5. http://e.lanbook.com

7.4.6. HI/I(l)pOBbIe HHCTPYMEHTBI, IPUMCHACMbIC B Oﬁpa3OBaTeJIBHOM

npouecce

1. LMS-mnardopma Moodle

2. BuptyanbHas 1ocka Mupo: miro.com

3. Bupryansnas nocka SBoardhttps://sboard.online

4. BuptyanbHas nocka Padlet: https://ru.padlet.com

5. O6naunsie cepBuckl: Anaekc./luck, O6mako Mail.ru

6. Cepauchl onpocos: Sumexc @opmbi, MyQuiz

7. CepBucsl BueocBs3u: Suaekc tenemoct, Webinar.ru

8. CepBuc coBMecTHOW pabOTHl HajJ MpoekTamu Jis Hebompmmx rpynn  Trello

http://www.trello.com

7.4.7. HudpoBble TEXHOJOTUHU, IPUMeEHsIeMble NIPH U3yYEeHUH

AUCHUIIJIMHBI
No [udposbie Buner yue6HoIi paboThl, BeI- | PopMupyembie UK
TEXHOJIOTHH MOJTHSIEMBIC C TPUMEHCHUEM | KOMIICTCHITHH
1M(POBON TEXHOIOTUU
1. | O6maunsie Jlexiun VK-1 NI-1yga U-2yk.,
TEXHOJIOTHH CamocTtosaTrenbHas paborta N-3yka, UH-4yk,
N-Syk1
OIIK-1 N-1lonk-1
2. | bonemme manusle | Jlexuuum VK-1 N-1yga U-2yk.,
CamocTtosaTenbHas paborta N-3yka, UH-4yk,
N-Syk1
OIIK-1 N-1lonk-1

8. MarepuajibHO-TeXHUYECKOE o0ecnevYeHne M CIUIIUHbI (MOLYJIA)

VYyeOHass ayauTo- 1. bans BongHas nabopatopHasi (WMHB.
pus g nposeaeHus | Nel101044756).
3aHATHA CEMUHAPCKOTO | 2.DOTO3IEKTPOKOIOPUMETP (uHB. No

tuma, rpymmnoBeix U | 1101044666)

UHAUBUAYaIbHbIX KOH- | 3.  PH-merp  (uaB.  Nel1101044689)
cynbranuii, Ttekymero | 4. llkad BertsoxkHON (MHB. Ne1101061403)
KOHTPOJISI U TIPOMEXKY-
TOYHOM arrecTauuu (T.
MwnuypuHck, yn. WH-



https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1
https://cdto.wiki/
http://www.chemistry.narod.ru/himiya/uch_chem_organ01.html
http://window.edu.ru/
http://e.lanbook.com/
http://www.trello.com/

TepHAIMOHAIbHAS, JOM
Ne 101, 2/11)

VYyebHas ayauro-
pus Ui TIPOBEACHHUS
3aHSATHA JICKIIHOHHOTO
tuna (r. MudypuHCK,
yi1. WHTepHanmoaHb-
Hast, tom Ne 101, 2/32)

1. JKanro3u ropu3oHTaNbHBIE Ha TpPHU

OKHa (uHB. No 2101065486)
2. HWatepaktuBHas gocka (MHB. Ne
2101040205)

3. CucteMHBII KOMIUIEKT: mporeccop Intel
Original LGA 1150, Bentumnstop Deepcool
THETA 21, marepunckas mata ASUS
H81M-K<S-1150 iH, mamstes DDR3 4 Gd,
xectkuit auck S00 Gb, kopnyc MAXcase
H4403, 6nox mnuranus Aecrocool 350W (
VHB. No 21013400740)
4. Tlpoektop Viewsonic PJD6243 DLP
3200 lumens XGA 3000:1 HDMI 3D
5. Habopsl AeMOHCTpaMOHHOTO 000pYIO0-
BaHUA U y4eOHO-HArJISAHBIX TOCOOUH.

1. Microsoft
Windows 7 (JameH3us
or  31.12.2013  Ne
49413124, 6eccpouHo).
2. Microsoft Office
2010 (nMueH3us  OT
04.06.2015 Ne
65291658, 6eccpouHo).

[Tomemenne  mis
CaMOCTOSITENIbHOW  pa-
00Tbl (r. MuuypuHCK,

yi. VHTepHaIMOHAb-
Hasgt, gom Ne 101,
3/23906)

1. Jocka  xmaccHas  (uHB. Ne
2101063508)
2. Xamo3zu (maB. Ne 2101062717)
3. XKamo3u (uaB. Ne 2101062716)

4. Kommerorep Celeron E3500, mar. miara
ASUS, onep.namsats 2048Mb, monuTOp
19"AOC (uuB.Ne 2101045283, 2101045284,
2101045285)

5. Kommsrorep
2101042569)

6. Monobnok iRU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gb/DVDRW/MCR/DOS/WiFi/white/Web/
KJ1aBuaTypa, Mbib (MHB. Ne 21013400521,
21013400520)

7. Kommetorep Dual Core E 6500 (unB.Ne
1101047186)

8. Kowmmberotrep TtopHano Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)
9. DOkpan Ha mtatuBe (MHB.Ne 1101047182)
KomnbproTepHass TeXHHKa TMOJAKIOYEHA K
cetu «/HTepHET» M o0ecrneyeHa 10CTyIoM
B OMOC yHuBepcurera.

Pentium-4  (unB.Ne

1. Microsoft
Windows XP,7 (nuuen-
sust ot 31.12.2013 Ne
49413124, 6eccpodHO).
2. Microsoft  Office
2003, 2010 (nuueH3us
or  04.06.2015  Ne
65291658, GeccpodHoO).
3. AutoCAD Design
Suite Ultimate (mzoro-
Bop oT 17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus
5.1 nokanbHasi, 06pa3o-

BareibHas  JIMLEH3US,
CEpUNHBIN HOMED
NC50B-270716 nwien-
3Us JEeNUCTBUTEINbHA
OeccpouyHo,  Oecruiat-
Has).

5. IlporpaMMHBIN KOM-
TIJIEKC «ACT-Tect
Plus» (uneH3noHHBIN
norosop ot 18.10.2016
Ne JI-21/16).
6. THUC  Maplnfo

Professional 15.0 mus
Windows aiisi yueOHBIX
3aBe/icHUN  (JTUICH3H-
OHHBIM  JIOTOBOpP  OT
18.12.2015
Nel123/2015-y)

Pabouas nmporpaMma AUCHMIUIMHBEI COCTaBlIeHa B COOTBETCTBUU ¢ TpeboBanusimMu GI'OC BO
— OakanaBpuaT Mo HampasiieHuu noArotoBku 35.03.04 ArpoHoMusi, yTBEPKAEHHOTO MPUKA30M




MunucrepcrBa oopazoBanus U Hayku Poccuiickoit deneparu Ne 699 ot 26 urons 2017 r.

ABTOD:
JOLEHT Kadeapbl OMOJI0rMK U XUMHH, KaHAWIAT XuMu4eckux Hayk Kysnenosa P.B.
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Penensent: C.U. Jlanunun - 3aBeayronuii Kadeapon TEXHOIOTUU TPOU3BOJICTBA, XPAHEHUS
U 1epepaboTKH MPOJYKIHUN PACTEHUEBOICTBA, KAHUIAT CEIbCKOX03IHCTBEHHBIX HAYK, JOLIEHT

[Iporpamma paccmoTrpena Ha 3aceganuu Kageapsl (mpotokon Ne 8 or «15» ampens
2019r.)

[Tporpamma paccMoTpeHa Ha 3aceJaHuu y4eOHO-MeToandYeckoi komuccuu IlnomooBor-
Horo mHctutyTta uM. U.B. Muuypuna Muuypurckoro I'AY (mpotokon Ne 9 ot « 22» ampenst
2019r1)

[TporpamMa yTBepkaeHa pelieHueM Y 4eOHO-MEeTOANYECKOIO COBETa YHUBEPCUTETa
npotokoi Ne 8 ot 25 anpens 2019 r.

[Tporpamma nepepaboTaHa u JOMOJHEHA B COOTBETCTBHH ¢ TpeboBaHussMu @I'OC BO

[Tporpamma paccmoTpeHa Ha 3acefaHnu Kadeapbl OMOIOTHH U XUMUH (TIPOTOKOI Ne 7 ot
«27» mapra 2020 T.)

[IporpamMma paccMoTpeHa Ha 3aceaHuu yuyeOHO-MeToauueckoi komuccuu IlnogooBor-
HOro uuctutyta uM. M.B. Muuypuna (mpotokon Ne 9 ot « 20» ampenst 2020 r)

[IporpamMma yTBepkJieHa pelleHueM Y4yeOHO-METOJUYECKOr0 COBETa YHHMBEpPCUTETA
(mpotokon Ne 8 ot 23 anpens 2020 1.)

[Tporpamma nepepaboTaHa u JOMONIHEHA B cOOTBETCTBUM ¢ TpeboBanusmMu GI'OC BO

ITporpamma paccmoTpeHa Ha 3acefaHuu Kadeapsl 6uonoruu u xumuu. I[Ipotokon Ne 8
ot «15» mapra 2021 .

ITporpamma paccMoTpeHa Ha 3aceJaHuM ydeOHO-MeTouueckoi komuccuu [lnogoosomi-
Horo nHcrutyra uM. U.B. Muuypuna Muuypunckoro I'AY. Ilporokon Ne 9 ot «19» amnpens
2021 r.

IIporpamma yTBepxkJeHa peLIEHHEM YueOHO-METOIUYECKOIO COBETa YHUBEPCUTETA.
ITporoxoin Ne 8 ot «22» anpenst 2021 r.

ITporpamma nepepaboTtaHa 1 A0MoJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu GI'OC BO.

ITporpamma paccMoTpeHa Ha 3aceiaHuu kKadeapsl Ouonoruu u xumun. IIpotokon Ne 10
ot 28 mas 2021 1.

IIporpamma paccMoTpeHa Ha 3aceaHHM yuyeOHO-MeTonuueckoil komuccuu [lmomooBom-
Horo uuctutyra um. M.B. Muuypuna Muuypunckoro 'AY. Ilpotokon Ne 11 ot 21 utons 2021 r

IIporpamma yTBepkJieHa pelIeHHeM YueOHO-METOIMYECKOTO COBETa YHUBEPCUTETA.
IIporokon Ne 10 ot 24 wrons 2021 r.

[Iporpamma nepepaboTaHa u A0MOTHEHA B cOOTBeTcTBHH ¢ Tpeboanusimu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acefanuu Kadenpsl 6uonaoruu 1 xuMuu. [Ipotokon Ne 8 ot
4 anpens 2022 r.



[IporpamMma paccMOTpeHa Ha 3aceqaHuM y4eOHO-MeToandeckoi komuccuu [lnomooBo-
Horo uHctutyTta uM. U.B. Muuypuna Muuypunckoro I'AY. ITpotokon Ne 8 ot 18 anpens 2022 r

[Iporpamma yTBepkIeHa peHIeHHEM YueOHO-METOIMYECKOTO COBETa YHUBEPCUTETA.
[IpoTokon Ne 8 ot 21 anpens 2022 r.

[Iporpamma nepepaboTaHa u A0MOIHEHA B COOTBeTCTBHH ¢ Tpeboanusimu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3acefaHuu Kadenpsl ouosioruu u xumuu. [Iporokon Ne 11
oT 5 utons 2023 r.

[IporpamMmma paccMoTpeHa Ha 3aceJaHUU y4yeOHO-METOIUYECKOW KOMHCCHM WHCTUTYTa
dyHIaMEHTANBbHBIX U NPUKIAAHBIX arpoouorexHonoruit um. M.B. Muuypuna MudypuHCKOTO
I'AY. IIpotokon Ne 11 ot 19 uronsa 2023 r.

[Iporpamma yTBepikIieHa peHIeHHEM YueOHO-METOIMYECKOTO COBETa YHUBEPCUTETA.
[IpoTokoa Ne 10 ot 22 uronsa 2023 r.



