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1. Hean ocBoeHUS TUCHUILINHBI (MOTYJIs)

HensiMu 0cBOEHUS AUCUUILUTUHBI (MOIYJsl) «XHUMHSI HEOpraHUYecKasl U aHaJIMTHYecKas»
SIBIISIETCS] IPHOOPETEHNE TEOPETHUCCKUX 3HAHUN, HEOOXOUMBIX i (POPMHUPOBAHUS OCHOBHBIX
MOHSTHUI B3aMMOCBSI3U CBOWCTB, COCTaBa M CTPOEHHUS MOJIEKYJI BELIECTB, X WICHTU(DUKAIIH, a
TaKkKe Pa3BUTHE Yy OOYYAIOIIUXCS JTMYHOCTHBIX KauecTB, (OPMUPOBAHUE OOMIEKYIbTYPHBIX U
obmenpodecCuoOHANIBHBIX KOMIETSHIINI B cooTBeTCTBHH ¢ TpeboBanmsimu ®PI'OC BO no nas-
HOMY HAIPaBJICHUIO TTOJITOTOBKH.

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

B cooTtBercTBUM ¢ y4yeOHBIM IJIAHOM JUCIHUIUIMHA (MOAYIb) «XHUMHUS HEOPTaHUYECKasi U
aHaMTHYeCcKas» BXoauT B biok 1 Jucuummuas! (Moxynu). O6s3atenbras yacte b1.0.06

N3ydyenne NUCHUIUIMHBI COMYTCTBYET M3YYCHHUIO TAaKUX TUCHHIUINH, Kak «HpopmaTu-
Ka», «MaTeMaTHKa.

B cBoro ouepenp, aucuuminHa «XUMUAS HEOpraHMYECKas U aHATUTUYECKas SIBISIECTCA
MPEIIICCTBYIOMIEH Il M3YUeHUsS AUCIHILIUH «XUMHUS OpraHWdecKas, «XuMus pu3nueckas u
KOJUTOUIHAS», « IKOJIOTHS», «ATPOXUMUSY, «XUMHUECKUE CPEICTBA 3AIIUTHI PACTCHUII».

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

OcBoeHne TUCHMIUIMHBI (MOJYJIs) HAIpPaBiIeHO Ha (OPMHUPOBAHUE CIEAYIOLUIMX KOMIIE-
TEHLIMN:

YHUBEPCAIBHOM:

- YK-1 — Cnocob6eH ocyliecTBIsATh MOUCK, KpUTHUECKUN aHallu3 U CUHTE3 UH(pOpMaluu,
HOPUMEHSTh CUCTEMHBIN TOJIXO/1 JJIsl PELIeHNUs IOCTABJICHHBIX 3a/1ay,

oOmenpodecCuoHaIbHOMU:

- OIIK-1 - Cnioco6GeH periaTh THIIOBBIE 33Jjaul IPOPECCHOHATIBHOMN AEATEIbHOCTH Ha OC-
HOBE 3HAHWI OCHOBHBIX 3aKOHOB MaTEMAaTHYECKHX, €CTECTBEHHOHAYYHBIX M oOmenpodeccuo-
HAJIbHBIX TUCIMIUIMH C IPUMEHEHUEM HH(POPMAIlMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Kon u Kogu Kpurtepuu olieHMBaHUs pe3ynbTaTOB O0YUCHUS
HAVMMEHOBAaHWE | HAWMEHOBAaHUE HU3KHH (710- [IOPOTOBBIN 0a30BbIi NIPOABUHY-
KOMIIETCHIIUU HHIUKATOpa MTOPOTOBBIH, TBIN

JOCTHKEHHUS KOMIIETEeHIIMS

KOMIIETCHIIMA | He cHOopMHUPO-

BaHA)

YK-1 NA-1yka He moxer | Cnabo  anHanu- | Xopouo OTnnyHO
CrniocobOeH ocy- | AHanu3upyeT aHAJIU3HUPO- 3UpyeT 3ajady, | aHaJIU3UpPYyeT | aHAIU3UPYET
IIECTBIATh TO- | 337ady, BbBIAe- | BaTh  3ajady, | BeIAesIsl ee Oa- | 3ajady, BBI- | 3a7ady, BBI-
UCK, KpuUTHue- | i1 ee 0a30BbIE | BBLACHSSL €€ | 30Bble  COCTaB- | Jensisi ee Oa- | mensas ee Oa-
CKMIl aHamu3 | | COCTaBisiomiue, | 6a3oBble  co- | Jisitomme, cinabo | 30Bble  CO- | 30BBIE  CO-
cuHTe3 WH(OpP- | OCYIIECTBISAET CTaBIIAIONINE, | OCYIIECTBISET CTaBJISIO- CTaBIISIO-
Malliy, MpUMe- | JIEKOMITO3UIMIO | HE OCYIIECTB- | JAEKOMITO3UIMIO | IIHe, XOpo- | IHe, OTINY-
HATb  CHCTEM- | 33a4 JeT JEKOMIIO- | 3a/lauu 1o ocy- | HO ocy-
HBIH MTOIXOT 3UINIO 33]Ia4H IIECTBIISET IIECTBIISET
IUIS  pelIeHus JIEKOMIIO3H- | JEKOMIIO3H-
[TOCTABJICHHBIX LIMIO 33J]a44 | IIUIO 337a4u
3a7ad4. Na-2yk1 He MoxeT | HemoctaTtouno Hoctatouno | YcnemHo

HaxonuT u Kpu- | HAXOAUTH M | YETKO HAXOAMT | OBICTPO HaxomuT U

TUYECKU aHAJHU- | KPUTUUECKU U KPUTHYECKU | HAXOOUT U | KPUTUYECKU

3upyeT HMH(}Op- | aHATHU3HUPO- AHAJIN3HPYET KPUTHYECKH | aHAJIIM3HPYET




Maluoo, HeoO- | Batb  MHGOp- | HHPOPMALHIO, aHanusupyer | uHpopma-
XOIMUMYIO  IJIs | Malnio, HEo0- | HEOOXOIUMYIO nHopma- LU0, HEo0-
pelieHus  MO- | XOAUMYIO JJisl | Ul PELIeHHs | U0, Heo0- | XOAUMYIO
CTaBJICHHOW 3a- | pelIeHHus TMO- | IIOCTAaBJICHHON XOAUMYIO JUTS peIICHUS
Javy. CTaBJICHHOM 3aJa4y. IUI peIeHUs | IOCTaBJICH-
3a1a4H. MTOCTaBIICH- HOM 3a/1a4M.
HOH 3aJa4M.
NJI-3yk-1 He Moxer | Cmabo paccmar- | Jloctarouno | YcrmemnHo
PaccmarpuBaer | paccMoTpeTh puBaer BO3- | OBICTPO pac- | paccMaTpu-
BO3MOXHBIE Ba- | BO3MOXXHBIE MOJKHBIE BapH- | CMaTpUBaeT | BaeT BO3-
pHaHTBl pellle- | BApUAHTBl pe- | aHThl pelIeHHs | BOSMOXKHBIE | MOKHBIE Ba-
HUS 3ajauy, | HIEHUs 3aa4d | 3aa4d, 4YTOOBI | BApUAHTEHI pHAHTBl pe-
OLIEHMBAas WX | U OLEHUTb UX | OLUEHWUTh UX JO- | PELICHUS LICHUs 3aja-
JOCTOMHCTBA U | JIOCTOMHCTBA M | CTOMHCTBA W | 3a1a4d, 4YeT- | 4M, OLCHUBAs
HE/TOCTaTKH. HEIOCTATKH. HEJTOCTaTKH. KO OLICHMBas | X JIOCTOMH-
X JOCTOMH- | CTBAa U HEHO-
CTBa U HEIO- | CTaTKU.
CTaTKH.
N1-4yx1 He MoxeT | HegocTtatouno Hoctatouno | Ouenb rpa-
I'pamoTHO, J10- | TPAaMOTHO, 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€HHI>I€ CTBCHHBIC
oumenkn. Otnu- | onenkn.  He | omenkn. Cnabo | Cy)KAeHHS U | CyXKACHUA U
gaeT (akTel OT | OTIM4aeT (ak- | OTIuJaeT (GaKThl | OIEHKH. XO- | OIEHKH.

MHEHUH, UHTEP-

Tl OT MHCHHU,

OT MHCHUM, WH-

pOIIO  OTJIU-

Bbeictpo  ot-

nperanui, ore- | HHTepIpeTa- TepIpeTani, gaeT (akThl | TUUaeT (Qax-
HOK ¥ T.J. B | IIMd, OLEHOK M | OLEHOK U T.A. B | OT MHEHHUH, | THI OT MHe-
pacCyKIEHUSIX | T.I. B PACCyX- | PaCCY’)KICHUSX | MHTepIpeTa- | HUH, HHTEp-
JIpYyTUX y4acT- | IEHWsIX JIpy- | APYTMX yd4acT- | Wi, OLEHOK | IpeTanui,
HUKOB [IESITEb- | TMX YYaCTHHU- | HUKOB JEsTENb- | U T.J. B pac- | OLIEHOK u
HOCTH KOB JIesiTeNb- | HOCTH CYyXIEeHUSIX | T.O. B pac-
HOCTH JIPyTUX CYXICHUSX
YYaCTHUKOB | APYTHX
JESTENbHO- | YYaCTHHKOB
CTH JeSTeNIbHO-
CTH
N-5yk1 He Mmoxer | Cnabo omnpene- | Xoporio VYcnemHo
OmpenensieT ¥ | ONpefeNuTh | | €T U OLEHH- | ONpeNensieT | Ompeeser
OLICHMBAET IIO- | OLEHUTh IIO- | BAGT  MOCJIEA- | U OLEHHWBACT | U OLIEHUBACT
CIEJICTBUS BO3- | CIEICTBUS CTBHA BO3MOJX- | TMOCIEACTBHUS | MOCIICACTBUS
MOJKHBIX pellle- | BO3MOXKHBIX HBIX pEIIECHUH | BO3MOXKHBIX | BO3MOXHBIX
HHUU 33]1a4y. peumieHuil  3a- | 3a1a4M. peueHuit penieHui
Jlauu. 3a7aui. 3ajaui.
OIIK-1 N-1lonk-1 He moxeT | Hemocratouno | Jloctatouno | YcmemHo
Criocoben Hcnonp3yer UCIIOJIB30- 3¢ PEeKTUBHO 4acTO  UC- | UCTOJb3YET
pelarb TUIIO- | OCHOBHBIE 3a- | BaTb OCHOB- | UCIIOJIB3YET MIOJIB3YeT OCHOBHBIE
BBIE  3aJa4Yd | KOHBI €CTe- | HbIE 3aKOHBI | OCHOBHBIE 3a- | OCHOBHBIE 3aKOHBI
npodeccuo- CTBEHHOHAy4- | €CTECTBEH- KOHBI ecTe- | 3aKOHBI €CTECTBEH-
HAJIBHOW JI€f- | HBIX  JIMCIM- | HOHAYYHBIX CTBEHHOHAy4- | €CTECTBEH- | HOHAY4YHBIX
TENBHOCTH HA | IUIMH JJI pe- | JUCIUTLIAH HBIX  JIACIW- | HOHAYYHBIX | JTACHUATUINH
OCHOBE  3Ha- | IEHUSA CTaH- | [IJi1 PELIEHUs | IUIMH U1 pe- | AUCUUIUIMH | ISl pelle-
HUW OCHOBHBIX | JAPTHBIX 3a/1a4 | CTAaHJAPTHBIX | IIEHWs  CTaH- | JUIs pelie- | Hus  CTaH-
3aKOHOB Ma- | B oOjmacT ar- | 3a7ad B 00- | MApTHBIX 3aj7a4 | HUSL ~ CTaH- | JapTHBIX




TeMaTHye- pOHOMUH JacTH arpo- | B o0JacTH ar- | JapTHBIX 3a7a4 B 00-
CKHX, ecTe- HOMHH pOHOMUU 3ama4 B 00- | JIaCTH arpo-
CTBEHHOHAYY- JIACTU arpo- | HOMUHU
HBIX U 0Ome- HOMHH
npodeccuo-
HAJIbHBIX JIUC-
LMILIAH c
MIPUMECHCHHEM
nHpopManu-
OHHO-
KOMMYHHUKa-
LMOHHBIX TEX-
HOJIOTHH

B pe3ynbraTe 0CBOSHUS IUCIUIUIMHBI (MOAYIIsI) 00Yy4arOIIUNACS JOKEH:
3HaTh:
- OCHOBHBIC 3aKOHBI XMMMU;
- OCHOBBI CTPOEHHSI aTOMOB U MOJIEKYJT;
OCHOBBI TEOPHUHU XMMUYECKOUN CBA3U B COCIMHEHUSIX Pa3HbIX TUIIOB,;
OCHOBBI CTPOCHUS BEIIECTBA B KOHJICHCUPOBAHHOM COCTOSIHHH;
- OCHOBBI XUMHYECKOW TEPMOJUHAMUKH,
- METOJIbl ONTMCAHUS XUMUYECKUX PABHOBECUI B paCTBOPAX AJIEKTPOJIUTOB;
TUPOJIU3 COJICH;
OCHOBBI XUMHYECKOI KHHETUKHU

- XUMHUYECKHE CBOMCTBA 3JIEMEHTOB Pa3JIMYHBIX IPyIIl nepuoanueckon cucremsl /.M. Men-
JiejeeBa M UX COeIUHCHHI

- OCHOBBI OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

- CTPOCHHE U CBOKCTBA KOMIUIEKCHBIX COEIMHEHUIA,

- CIIOCOOBI OKMCKA, KPUTUYECKOTO aHAIHM3a U CUHTE3a WH()OPMAIINK;

- CIOCOOBI peIIeHUs THMOBBIX 3a/1au MPOPECCHOHAIIBHON NIEATeTbHOCTH HAa OCHOBE 3HAHHI

OCHOBHBIX 33aKOHOB MaT€MAaTHYECKUX, €CTECTBEHHOHAyYHBIX M 00IenpodeccnoHamIbHbIX

JTUCIUTIINH C TPUMEHEHUEM UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHUM.

YMerh:

- UCTIOJIb30BaTh OCHOBHBIE 3aKOHBI XUMUU B TPO(PECCHOHATILHON JESTEIbHOCTH;

- OINIPEAEIIATH 110 CIPABOYHBIM JAHHBIM SHEPIeTHUECKUE XaAPAKTEPUCTUKN U T€OMETPHUIO MO-
JEKYJ, TEPMOAMHAMUYECKHE XapaKTEPUCTUKN XUMUYECKUX peakiuii, BeanunHsl pH u xapakre-
PUCTUKH TUCCOLIMAIAN AJIEKTPOJIUTOB;

- POU3BOJIUTH PACUEThl KOHLEHTPAIMU PACTBOPOB Pa3IUYHBIX COCIUHEHHI;

- OCYIIECTBIIATh aHAJIU3 ¥ CUHTE3 WH(OpMAITNK;

- IPUMEHSTh CUCTEMHBIN MOJIXO AJI PELICHUS TOCTABICHHBIX 33]1a4;

- pemnath TUIMOBBIE 3a7a49H MPOGEeCCHOHATHHON MeATETFHOCTH Ha OCHOBE 3HAHWN OCHOBHBIX
3aKOHOB MAaTeMaTHUYECKUX, ©CTECTBEHHOHAYYHBIX M 0O0IenpodeccnoHalbHbIX AUCHUILINH C
npuMeHeHneM HH(POPMaITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

Baagern:

- CMOCOOHOCTBIO OCYIIECTBISATh MOUCK, KPUTHUECKUIN aHAIM3 U CUHTE3 MHPOpPMAIIUH, TIPH-
MEHATbh CUCTEMHBIN MOJXOJ AJIsl PEIICHHS TOCTABICHHBIX 33/1a4;

- CIMIOCOOHOCTBIO K PEIICHUIO THUTIOBBIX 3a/1a4 MPO(EeCCHOHATBHON JAESTEIPHOCTH Ha OCHOBE
3HaHWI OCHOBHBIX 3aKOHOB MaTEMaTHYECKHUX, ECTECTBEHHOHAYYHBIX M 00IIenpodeccnoHanIbHbIX
JTUCIUTIINH C IPUMEHEHHEM WH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHM.

3.1. Matpuiua cooTHeceHHsI TeM/pa31esi0B Y4eOHOM TUCIMILUIMHBI (MOAYJIA) U
¢GopMupyemMbIX B HUX YHHBEPCAJbLHOM U 001IenpogecCHOHAIBLHOMI



KOMIIeTeHI M

Komnerenium
Pasnennl, TeMBI JUCIIUTIIMHEL Obmee
VK-1 | OIIK-1 KOJIHUYECTBO
KOMIIETEHIINH
Pa3nes 1. OcHOBBI HeOpPraHM4ecKOi XHUMHH.
OCHOBHBIE TOHATUS U 3aKOHBI XUMUN. JKBUBAJIEHT. X X 2
Crpoenue atoma. [lepuoanueckuit 3aKoH U MepUOIUYE- X X 5
CKas CUCTeMa XMMHYECKHX DJIEMEHTOB.
PeakirionHas crnocoOHOCTh BEIIECTB. XUMUYECKAs CBS3b. X X 2
Xumnueckas kuHeTuka. CKOpocTh XMMUUYECKUX peakLuii
1 METOJIbI €€ PETYJIUPOBAHUS. X X 2
Xumudeckoe U (a30BOC paBHOBECHE. X X 2
DHEpPreTruKa XMMHUYECKUX MPOIECCOB. X X 2
Pa3nen 2. XuMus BelecTB.
XHWMHYECKUE CUCTEMBI: PACTBOPBI, JUCIIEPCHBIC CUCTEMBI. X X 2
KoMmekcHble coeqrHEHU. X X 2
OKHCIUTEIBEHO-BOCCTAHOBUTEIBHLIC CBOMCTBA BEIICCTB. X X 2
DJIEKTPOXUMHUYECKUE CUCTEMBI. X X 2
Hemeramiel 1 UX cOSIMHCHHUS X X 2
MeTaasl ¥ UX COeIMHEHHUS. X X 2
Xumuueckasi uACHTU(UKAIUS: KAUeCTBECHHBIA U KOJIHYe- X X 2
CTBEHHBIH aHAJIN3.
duznyeckue 1 GU3NKO-XUMUIECKHE METO/IbI aHaTN3a X X 2
BEIIECTB.

4. CTpyKTYypAa U COAepKAHUE TUCIUIIUHBI (MOMYJIA)
OO01mast TpyA0eMKOCTh TUCIUTUINHBI COCTaBIIsIeT 3 3a4eTHbIe enuHuIilbl, 108 akan. dacos.

4.1. O0bem IUCUMILIUHBI U BUAbI Y4¢0HO pad0ThI

KonunuectBo aKaJl. 4aCOB

110 OYHOMN 10 32049HOMU
Bun 3ansaruit dopme dopme o0yueHus
oOyueHus 1 kypc
1 cemectp
OO01mas TpyA0eMKOCTh JTUCIIATITUHBI 108 108
KonrtaktHas pabora oOyyarommxcsi ¢ MpernojaBareiem,
B T.4. 32 12
AyIUTOpHBIE 3aHATHS, U3 HUX 32 12
JIEKIIUHA 16 4
nabopaTopHble paboThI 16 8
CamocrosiTenpHas paboTa 00yJaromuxcs, B T.4. 49 87
[TpopaboTka yueOHOro MaTepuaia Mo AUCHUIUINHE
(KOHCTIEKTOB JIEKIIMH, Y4eOHUKOB, MaTepHalIOB CETEBBIX 20 47
pecypcoB)
[ToaroToBka k jgabopaTOpHBIM paboTam, 3allIuTe 12 20

pedepata




BrimotHeHNE HHAMBUAYATbHBIX 3adaHUI 8 20
[TonroroBka K MOMIYJIBHOMY KOMITBIOTEPHOMY Te€-
CTUPOBAHHIO (BBITIOJIHEHHE TPEHUPOBOYHBIX TECTOB), 9
cIade dK3aMeHa
Kontposnb 27 9
Bua uToroBoro KOHTpoIIst JK3aMEH JK3aMEH
4.2. Jlekunn
OObeM B akaz. gacax
o dopmMmupyemMsie
Ne Paznen nucuumiauuel (MOYJIs1), TEMBI JIEKIUI OtHad 3aotHad PMHPY
dhopma ¢dopma KOMIIETEHI[UU
oOyueHusi | oOydeHUs
Pazngen 1. OCHOBBI HEOPTraHNYECKOIl XUMMH.
1 | OcHOBHBIE HOHATHSA U 3aKOHBI XMMMHU.
DKBUBAJIEHT.
1.1. OCHOBHEBIC IOHATHS U 3aKOHBI XUMHU. 1 0,25 VK-1, OIIK-1
1.2. DKBUBaJIEHT. 1 0,25 VK-1, OIIK-1
2 | Crpoenue aroma. [leproanueckuii 3aK0H | Te-
pUOMYECKas CUCTEMA XMMHYECKUX JIEMEHTOB.
2.1 Ctpoenue atoma. [leproanueckuii 3aKoH 1
HIEPUOANYECKAS CHCTEMA XMMUYECKHUX DIIEMEH- 0,5 0,25 VK-1, OIIK-1
TOB.
2.2 TleproanyecKkuii 3aK0H U TIEPHOIUUYCCKAs 0.5 0.25 VK-1. OIK-1
CHCTeMa XUMHUYECKHUX JIEMEHTOB ’ ’ '
3 | PeakmonHas cnocoOHOCTh BEIIECTB. XHMHUUE-
CKas CBSI3b
3.1 PeakumonHast crtocOOHOCTE BEIIECTB. 0,5 0,25 VK-1, OIIK-1
3.2 XuMuueckas CBsI3b 0,5 0,25 VK-1, OIIK-1
4 | Xumunueckas kuHeTuka. CKOpoCTh XUMUYECKUX
peaxIuil 1 METO/IbI €€ PeTyINPOBAHMUSI.
4.1 XuMudeckass KHHETHKA. 0,5 - VK-1, OIIK-1
4.2 CKOpOCTh XUMUYECKUX PEAKIUNA U METOJIbI 05 ) VK-1, OTTK-1
€€ peryJanpoBaHusl.
5 | Xumudeckoe u Gpa3oBoe paBHOBECHE.
5.1 XumMuueckoe paBHOBECHE. 0,5 - VK-1, OIIK-1
5.2 ®a30Bo€ paBHOBECHE. 0,5 - VK-1, OIIK-1
6 | DHepreTHKa XUMHUYECKUX MPOIIECCOB.
6.1 DHepreTHKa XUMHYECKUX MPOIIECCOB. 0,5 0,25 VK-1, OIIK-1
Pa3znea 2. Xumus BemecTB.
7 | XuMHYeCKHe CUCTEMBI: pacTBOPHI, TUCIIEPCHBIC
CHCTEMBEL.
7.1 XuMnuyeckue CUCTEMBI 0,5 0,25 VK-1, OIIK-1
7.2 PacTBOpBI, IUCTIEPCHBIE CUCTEMBI. 1 0,25 VK-1, OIIK-1
8 | Komiuiekcuble coearHeHUs..
8.1 KoMmekcHbIE COEqUHEHUS. 2 0,25 VK-1, OIIK-1




JACJIICHUEC OJOKBHUBAJICHTA HCH3-
BECTHOI'O ME€TaJljia

IITaTHBa; TEPMOMETp; Oapo-
MeTp; OropeTka, 3aIroJIHeHHas
11. pactBopom HCI; HaBeckm
metamios (Mg, Cd, Zn).

9 | OKMCIHTENbHO-BOCCTAHOBUTEIBHBIE CBOWMCTBA
BCIIECTB.
9.1 OKuCIUTETHHO-BOCCTAHOBUTEIIBHBIE PeaK-
1 0,25 YK-1, OIIK-1
117071
10 | DAEKTPOXUMHUYECKUE CUCTEMBI.
10.1 DAEKTPOXUMHYECKHUE CUCTEMBI. 0,5 0,25 VK-1, OIIK-1
10.2 DnekTponu3 0,5 - VK-1, OIIK-1
11 | HemeTtayuisl U UX cCOeIUHEHUS
11.1 Hemertaimisl 0,5 0,25 VK-1, OIIK-1
11.2 Coeqnuenns HEMETAILIOB 0,5 0,25 VK-1, OIIK-1
12 | Metauibl ¥ UX COCAMHEHUS.
12.1 Meraisl 0,5 0,25 VK-1, OIIK-1
12.2 CoeanHeHnsT METaIOB 0,5 0,25 VK-1, OIIK-1
13 | Xumuueckass MICHTU(PUKALNS: Ka4eCTBEHHBIN
1 KOJIMYCCTBCHHBIN aHAIN3
13.1. Xumudeckast uACHTU(UKAIUS . KAYeCTBEH- 05 ) VK-1, OIK-1
HBII aHaJIu3
13.2 XHI\{quCKaﬂ UIeHTU(DHUKAIUS . KOJIHYe- 05 ) VK-1, OIK-1
CTBCHHBIN aHAJIU3.
14 0,5 VK-1, OIK-1
14.1 dusnyeckre METOABLI aHAJIN3a BELIECTB.
14.2 ®usuko-xuMHUYeCKHe METOIbI aHaIN3a B
0,5 VK-1, OIIK-1
BEIIECTB.
Bcero 16 4
4.3. IIpakTnyeckue 3aHATUA
HE MIPETYCMOTPEHBI
4.4. JlabopaTopHbie padoThI
O6beM B aka. Dopmu-
Jyacax pyemble
No KOMIIE-
- 3a04-
pas- odHag | o | mabopaTopHOE 06OpYyIOBaHHE TeHIH
nena HanmenoBanue 3anaTHs hop- bop- Y MaTepHuabl
(Te- Ma Ma
e e | 90
YCHUS
1 TexHuka 0€30MaCHOCTH TIPH 1 1 ycraHoBKa st onpeznenenus | YK-1,
paboTe B XuUMHUecKoi iabo- MouispHOM Macchel skBuBaneHnTa | OITK-1
paropuu. MeTajla, COCTOSIIass Hu3 Oro-
OKCHEPUMEHTAIIBHOE  OIpe- pPEeTKH, BOPOHKH, MPOOUPKU U




[IpurotoBienne pacTBOPOB
3aJJaHHOM KOHIEHTPALUU

Kon6a na 100Mm; MepHBIi 111-
auHap Ha 250Mi; apeomerp;
cynab(haT aMMOHHMS UM HUTPAT
aMMOHUSL.

VK-1,
OIIK-1

DKCIepUMEHTAIbHOE H3y4Ye-
HUE TPOLIECCOB AIEKTPOIUTH-
YECKOW UCCOLUMAIKU U TU-
poJir3a coei.

0,5

HltatuB ¢ mnpubopamu, Iu-
JUHAP HA 25 MII; pacTBOp Iui-
pokcuja Hatpus; pactBop ¢e-
HoyipTanmenHa; pacTBOp yKCycC-
HOW KHUCIJIOTBI; KpUCTaJUINYe-
CKMH aleTaT aMMOHUSA; pac-
TBOP METWJIOpaH)Ka, IHUIETKa
Ha 5MJI; yHUBEpCAJbHBIC HH-
JMKaTOpHble OyMaXkKKH; pac-
TBOp CyiabdaTa aTOMUHUS,
pacTBOp aleraTa aMMOHHSI.

VK-1,
OIIK-1

OKCIEpUMEHTAIIbHOE — U3Yy4e-
HUE CBOMCTB KOMIUIEKCHBIX
COCIMHEHUH.

0,5

IITaTHB C MNPOOMpKaMH; -
JUHAP Ha 25MII, CIHMPTOBKA,
pactBop NHsFe(SOs)2 -6H20,
pacTBOp THJAPOKCHIA HATPHSI,
pactBop xiopuaa Oapwus; pac-
TBOp pOJAaHUIA AMMOHHS,
pactBop Ks[Fe(CN)s]; pactBop
cynbarta xenesa (I1); pactBop
Fea[Fe(CN)e]

YK-1,
OIIK-1

10

SKCHepI/IMCHTaJ'IBHOC n3yyc-
HHUE OKUCIHUTCIBHO — BOCCTA-
HOBHUTCJIBHBIX ITPOUECCOB.

0,5

IITATUB C TPOOMPKaMH; pac-
TBOp cynbdara meau (l1); pac-
TBOp Cyib(ara IIMHKA; pacTBOP
K3[Fe(CN)s]; 2  kene3HbIX
TBO3JIA TIMIIETKA Ha 2MJI pac-
TBOpbl: KMnOs, H>SO4, KJ,
FeSOa, FeCls

VK-1,
OIlK-1

11

OKCHepUMEHTAJIbHOE H3Y4e-
HUE CBOMCTB rajloreHoB, CEpbl
Y UX COEUHEHUMN.

0,5

ITaTUB C MPOOMpPKaMH; pac-
TBOp (pyKCHHA; pacTBOp OpoMm-
HOM BOABI; 2H. pacTBOp THUA-
pokcuna Hatpusi; 1H. pacTBop
CEpHOM  KHCIIOThI, IHIETKH,
UHAMKaTOpHas Oymara, 2H.
pactBopel  KCI, KBr, K,
AgNO3, HNO3, xoHII. pacTBOp
aMMHaKa, CepHas KHCJIOTa,
OCH30JI, PacTBOP KpaxMalbHO-
ro Kieicrepa (CBEXENMPHUTO-
TOBJICHHOTO), XJIOpHas BOJa,
OpoMHas BOJIa, MOJTHAsI BOJIA

YK-1,
OIIK-1

11

OKCIIEpUMEHTAIIBHOE  U3Yy4e-
HUE CBOWCTB HeMeTaiuioB [V-
V Ipynmsl 4 UX COEIUHEHUM.

0,5

IITaTUB C TPOOMPKAMH, JIaK-
MycoBasg OyMaxka, 2H. pac-
TBOp Cyib(ara aMMOHWMS, 2H.
pactBop NaOH, 2H. pactBOpHI
FeClz, Alx(SOs)s;,  MgCly,
NHsOH.MeTanibl IMHK, MEb,
XKeJe30, 0J0BO, KOHII. a30THas
KHUCJI0Ta, 2H. pacTBOpP a30THOMU

VK-1,
OIlK-1




KHCIIOTHI

12 OKCIIEpUMEHTAIIBHOE  U3YyYe- 1 0,5 | mratuB ¢ npobOupkamu, koHi. | YK-1,
HUE CBOMCTB aKTHBHBIX Me- pactBopel coneil Hatpus, ka- | OIIK-1
TaJUIOB U X COCMHEHHA. JMsl, KOHI[. COJISiHas KHCJIOTa,

CTEKJISIHHAsI MajoyKa C BIasH-
HOW MPOBOJIOKOW, CIUPTOBKA,
AITIOMHHHEBAs CTPYKKa

12 OKCIEpUMEHTAIIBHOE  U3Yy4e- 1 0,5 | mraTuB ¢ mpobupkamu; 2H. YK-1,
HUE  CBOWCTB TMEPEXOIHBIX pactBopsl cyibdara meau (1), | OTIK-1
METAJJIOB U UX COCIMHEHUIA. HMOJM/J1a KaJIUsl; KpaXMaJIbHbIN

Kiercrep, pappopoBbIil TH-
reiib, acOeCTUPOBAHHAS CETKa,
CIUPTOBKA, JJAKMycCOBas 0y-
Maxkka, 0,5H. pacTBOp HUTpaTa
HaTpUs, KOHI[. paCTBOp TU/I-
POKCHIa HATPHSI, IMHKOBAs
nbL1b, 30% pacTBOp 1MIEIOYH.

13 Onpenenenue  coaepKaHus 1 1 mTaTHB ¢ npodupkamu, xombda | YK-1,
coueid xene3a (1) B pacTBo- Ha 100mm; 250mmm; wmepnsrit | OITK-1
pax MeTOJIOM TpaBUMETpHUYE- -

CKOTO aHallu3a JVH/P, TUTJIH, ITTUTKA,BOPOHKH,
GUIBTPBI, PacTBOPHI  COJEH
xKeesza

13 OrmpenenieHne  KUCIOTHOCTH 1 1 oropetku, nunetku Ha 10 mu, | YK-1,
IUIOJOB U OBOIIEH METOIOM MepHbIe KojiObl Ha 50mur u Ha | OITK-1
AIKaJTUMETPUIECKOTO THUTPO- 250mI1, KOHUYECKHE KOJIOBbI ISt
BaHUS TUTpPOBaHUsA, cTakaHel Ha 200

MJI, OroKchl win GapPopoBbie
YallK¥, [ITaTUBBI, TEXHUYE-
CKHME W aHAJUTHYECKHE BECHI,
BOJIsiHas OaHsi, (UIBTPBHI.

14 DOTOKOJIOPUMETPUUYECKOE 1 0,5 | mepuble kon0Ob1 Ha 50 mi, mu- | OK-7,
omnpenencuue coneit meau (1) metku Ha 25 mur, 20 mu, 15 mi, | OIIK-2
B pacTBOpE. 10 My, 5 M u 1 M1, KIOBETHI

(1 em), ®OK — 56M, mumu-
MeTpoBas Oymara, mMapis Wid
OWHT.
16 8
4.5. CamocTosiTesqibHAsA padoTa 00y4arOLIUXCSH
OObeM, akaj. 4acoB

Paznen .

Bun camocrositensHoM paboTh . | TI0 3a04-
JACITUTUTAHBI 11O OFHOU -y ot ¢op-
dbopme

obyuenns | " 00yde-

HUS

Pasnen 1. [TpopaboTka yqe6}£oro Marepuaia IO JAUCIHIUINHE
(KOHCIIEKTOB JIEKIIUH, y4eOHUKOB, MaTEPUATIOB CETEBBIX 10 14
pecypcoB)




[ToaroroBka k jJabopaTopHbIM paboTam, 3amure pede- 6 10
pata
BrinosiHeHUE MHIUBUYAIBHBIX 3aJJaHUM 4 10
[ToaroroBka K MOIYJIbHOMY KOMITBIOTEPHOMY TECTHPO-
BaHHIO (BBITIOJIHCHHE TPEHHPOBOYHBIX TECTOB), Caaue 4 12
IK3aMeHa
[IpopaboTka ydeOHOro wmarepualia IO JAUCIUILIIMHE
(KOHCIIEKTOB JICKIIUH, YYCOHMKOB, MaTepUAJIOB CETEBBIX 10 12
pecypcoB)

Pasen 2. [ToaroroBka k jgabopaTopHbIM paboTam, 3amure pede- 6 10
para
BrinonnHeHne MHAMBUYaTbHBIX 3aaHUI 4 10
[ToaroToBka K MOIYJILHOMY KOMITBIOTEPHOMY TECTHPO-
BaHMIO (BBITIOJIHCHHE TPEHHPOBOYHBIX TECTOB), CAaye 5 9
IK3aMeHA
Utoro 49 87

Ilepeyenb MeTOAMYECKOro olecmeveHHsl sl CAMOCTOAATEIbLHON PadoThl MO JAUCIH-
JiMHe (MOAYJII0):

KysnenoBa P.B. Meroandeckue ykasaHus Ui CaMOCTOSITEIbHOM pabOThl 00yYarOIIUXCs 10
JUCLUILTMHE «XUMHS HEOpraHUYEeCKasi U aHaIMTU4YecKas», MudaypuHck, 2024.

4.6. BpinoJiHeHHe KOHTPOJIbHOH padoThl 00y4aI0IIMMHUCSH 3204HOMH GopMBbI

Xumus - QyHIaMEeHTalIbHASI TUCIMIUINHA, HA KOTOPOH 0a3upyercst H3y4eHHe MOCIeayI0-
KX 00111e00pa30BaTENbHBIX U CIEHUANBHBIX AUCHUIUINH (OMOJI0THH, (PU3HOJIOTHH, TEXHOJIOTHU
npou3BOACTB U Jip.) [Topsmok n3ydeHus! TUCHUILTMHBI «XUMUSI HEOpraHWYEeCcKash M aHaJIuTHYe-
cKas» 00y4yaroUMUCS TUCTAaHIIMOHHON (hOpMBI O0OYUEHHUSI CTPOUTCS 110 CIEAYIOIEMY UIaHy:

1. CamocrosiTenbHOE N3yUYE€HNE MaTepHala Mo yueOHUKaM U y4eOHBIM MOCOOUSM C MCIOIb30Ba-
HUEM y4yeOHOM mporpaMMbl ¥ CIIPABOYHOM JIUTEPATYPHI;

2. BolnosnHeHue KOHTPOJIBHBIX 33JaHUIl corylacHO HU(pPY U 3alUTa KOHTPOJIbHBIX padot (Tabd-
JMI1a BApUAHTOB KOHTPOJIBHBIX 33aJJaHU MPUBE/IEHA B KOHLIE METOJIMYECKOT0 YKa3aHuUs);

3. BrinonHeHue 1a60paTOPHOro MPAaKTUKyMa M MOCELIEHUE JIEKIUN B IIEPHOJ] CECCUH, OTYET IO
71a00paTOPHBIM MTPAKTUKYMaM (€ClIi TaKOBOM 3HAYUTCS B yd4eOHOM IUIaHe);

4. Cnada 5K3aMEHOB WJIH 3a4€TOB (B COOTBETCTBUM C YYEOHBIM IUIAHOM) IO pasjienaM JHUCLHU-
TUIAHBIL.

KonTponbHable paboThl oOyuaroluecs: JOKHBI BBIIOJIHATH camMocCTosTeNnbHO. Eciau Ha
KOHTPOJIbHYIO paboTy MOJy4YeHa OTpULIATeNIbHAs PeleH3Us «He JOMyCcKaeTcs K cobecenoBa-
HUIO», KOHTPOJIbHYIO OpabaThIBAIOT, C YYETOM 3aMEUaHuil peleH3eHTa, B TOH ke TeTpaiau, U
BBICBUIAIOT HAa IOBTOPHOE PELIEH3UPOBAHUE.

Jlo sx3aMeHa uiam 3aueTa oOydaromuics IPOXOAUT 3alIUTy KOHTPOJIbHONW padoThl y mpe-
nojaBate’isi, pelieH3UPOBABIIIETro ee, B INYHOM Oecere.

PexoMeHgaumu 1o BbINOJHEHUI0 KOHTPOJILHOI padoThI

[Tepen BHIMOTHEHWEM KOHTPOJIBHOM pabOThl HEOOXOAUMO M3YUUTh pabouyro MPOrpaMMy JUCIIH-
IUIMHBL «XuMus» paznena «Heopranumdeckass XumMusi», TEOPETHMUECKUN MaTepuanl B COOTBET-
CTBHH C COJIEpP’KaHUEM JUCLMIUIMHBI 110 IPOTpaMMe, M0 YUeOHBIM MOCOOHSIM M pEKOMEHIALHSIM,
03HAKOMUTHCS C PEIIEHUEM THIIOBBIX 3a]1a4 110 IaHHON METOANYECKOil pa3paboTke.

Pemienus 3aa4 ¥ OTBET Ha TEOPETUUYECKHE BOIIPOCH! JOJDKHBI OBITh KOPOTKO, HO YETKO 0OOCHO-
BaHbl, 32 UCKJIIOUEHHUEM TEX CIy4yaeB, KOI/la MO CYLIECTBY BOMpoOca Takas MOTHBHPOBKA HE Tpe-
OyeT, HarpuMep, KOrJa Hy)KHO COCTaBUTh 3JIEKTPOHHYIO (POPMYITy aToMa, HalucaTh ypaBHEHUE
peakuuu U T.14. [Ipu pemennn 3a1a4 Hy>KHO IPUBOJAUTD BECh XOJ] PELICHUS U MAaTEMaTHYECKOTO



npeoOpa3oBaHusl.

[1pu perieHny 3a1a4 ¥ OTBETaX Ha BOIIPOCHI KOHTPOJIGHBIX 3aJaHUH CIIeyeT UMETh B BHIY
cleryronee:
1. Pemenue 3aau HEOOXOIMMO COMPOBOXKIATH MOsICHEHHEM. MaTeMaTH4ecKie pacueTbl 00s3a-
TEJIBHO JOBOJHTH J0 KOHKPETHOTO YHCIOBOTO OTBETa (HEOOXOIMMO BO3BOJIUTH B CTCICHB, W3-
BJICKaTh KOPHH, BBIYUCIISTE JIOrapu(MbI YKCENl U MPOU3BOJHUTH APYTHE MaTeMaTHUECKUE Orepa-
LUHN).
2. Ipu pemieHny 3a1a4 Ha XMMUYECKOE PAaBHOBECHE B BBIPAXKCHUE KOHCTAHTHI PABHOBECHS Clie-
JyeT TOJCTAaBIISATh 3HAYCHUS] PABHOBECHBIX KOHIICHTPALIMIT BEIIECTB, BBIPAXKCHHBIC B MOJIb/JI.
3. OKUCIHUTEIHHO-BOCCTAHOBHUTEIIbHBIC PEAKIUH, IPOTEKAIOIIIE B BOJAHBIX PACTBOPAX, YPaBHH-
BAIOTCS. MOHHO-3JICKTPOHHBIM METOOM. [Ipy COCTaBICHUU MOHHO-3JIEKTPOHHBIX CXEM IpOIiec-
COB BOCCTaHOBJICHUS I OKHCJICHHSI MaJIOPACTBOPHMBIC JIEKTPOJIUTHI, CIIa0bIe AIEKTPOIHUTHI Clie-
JyeT 3amucaTh B MOJICKYJISIPHOM (hopme, KpoMe TOro, HaJlo yuuThiBaTh pH cpenbi.
4. [Tpu BBINIOJIHCHUH 3a1aHHI clenyer TI0JIb30BATHCS HPUBEICHHBIMH
B PEKOMEH/IAIMSX CIIPABOYHBIMH TAOJIMIIAMH IO KOHCTAHTaM MOHHU3AIUH CIa0bIX JICKTPOJIUTOB,
IPOU3BE/ICHUSIM PACTBOPHUMOCTH M KOHCTaHTAM HECTOMKOCTH KOMILJICKCHBIX HOHOB.
5. OTBeTHI Ha KOHTPOJILHBIC BOMPOCHI JOJIKHBI ObITh KPATKMMH, HO HCYEPITBIBAIOIIUMH U COIIPO-
BOXK/IAThCSI TEOPETUYCCKUMH OOOCHOBAHUSIMH, (HOPMYJIaMH U YpPaBHEHHSIMH XHMMHUYCCKUX Peak-
uuii. [Ipy oTBeTE Ha TEOpPETHYECKHE BOIIPOCHI HE CIICAYET MEPENUChIBATh TEKCT yU4eOHHUKA.
6. KoHTpoJsibHBIE Pa0OThI BBINOJHSIOTCS B TETPAIsIX, 3a4TCHHBIC PaOOTHI MPEICTABISIOTCS HA
IK3aMEHE.
7. Bce 3agaun cinenyet pemars B cucreme CH. Jlanee npuBeneHbl HEKOTOPBIE TOHATHS XUMHUH U
CIOCOOBI BRIPKEHHSI KOHIICHTPALMI PACTBOPOB C UCIONb30BaHKeM cucTeMbl CH.

4.7. Conep:kanue pa3iejoB IUCHUILIMHBI

1. OcHOBHBIE OHATHS U 32AKOHbI XUMHUH. JKBUBAJIEHT

[Ipeamer nzydyeHuss xumMuu. MecTo XMMUH B 1I€JIOM U HEOPraHUYECKOW XMMHUH B YACTHOCTHU Cpe-
AU €CTCCTBCHHO - HAYYHBIX JUCIUIIINH. Ponb XUMHU3allu1u B Pa3BUTUH CCIILCKOI'O XO3SIHUCTBA U
MUILIEBOTO MpPOU3BOACTBA. OTHOCUTEIBHBIE ATOMHBIE U MOJIEKYJsipHblE Macchl. IIpocTeie u
cloHbIe BemecTBa. HoMeHknaTypa Heopranmyeckux BemecTB. Monb. Moisipaas macca. Mo-
JSpHBIA 00beM. ATOMBI. DneMeHThl. Monekyibl. CTexuomeTpus. 3aKOH COXPAaHEHUs Macchl U
SHEpPruM. 3aKOH MOCTOSIHCTBA COCTaBa: NAlbTOHUIBI U OEpPTOUIM/BL. 3aKOH ABOraJpo WU Clel-
CTBHUSI U3 HETO. 3aKOH KPATHBIX OTHOLIEHUN. 3aKOH SKBUBAJIEHTOB. MoJsipHas Macca SKBUBAJICH-
Tta. Mcnmonp30BaHne XUMHUYIECKIX HOHﬂTHﬁ, 3aKOHOB 1 METOJ0B HUCCIICOAOBAHUS B CETbCKOXO03 M-
CTBEHHBIX U OHMOJOTMYECKHX HayKaX. DKOJOTHYecKas OMacHOCTb HETPaMOTHOTO MPUMEHEHUS
XUMHYECKHUX ITPOJTYKTOB B CEIBCKOM XO35MCTBE.

2. Ctpoenue atoma. Ilepmoauyeckuii 3aKOH M NepHOANYECKAs] CHCTeMa XHMHUYe-
CKHMX 3JIeMEHTOB.
OcHOBHBIE IPUHIUIIBI KBAHTOBOM TEOPUN CTPOEHHUS BEIIECTBA: IMPEACTABIECHUS O KOPIYCKYJISAP-
HO-BOJTHOBOM JYyaJIM3ME SIBIICHUI MHKPOMUPA, IPUHOUIIC HEOMIPCACIICHHOCTH, YPABHCHUHA IHpe-
JMHTepa, BOJHOBOM (yHKIIMH, aTOMHON opOuTanu. KBaHTOBbIE uucla: IJIaBHOE, OpOUTAIBHOE,
MarHMUTHOE ¥ CIMHOBOE. DHEPreTH4ecKre YPOBHM M MOAYPOBHM aToMa. BuJ BONTHOBBIX (QYyHK-
I[1H, OTBEUAIOIINX Pa3JIMYHbIM OPOUTAIBHBIM KBAaHTOBBIM YHCIIAM, M paclpeaesieHUe dJEeKTPOH-
HOM IJIOTHOCTH Ha Pa3IMYHBIX aTOMHBIX Op6I/ITaJ'I$IX.
[TpuHIUIBI 3aMTOTHEHNS SJIEKTPOHHBIX OpOHTaNel aToMa B OCHOBHOM COCTOSIHUM: npuHImn [la-
yiu, npaBuio XyHAa. DJIeKTPOHHbIE EMKOCTH opOuTalel, moaypoBHell U ypoBHel aroma. Cro-
COOBI 3aITMCH JIEKTPOHHBIX (hOpMYIT aToMa.
[lepuoanueckas cuctemMa M CTpOEHUE aTOMOB 3JIeMeHTOB. [locTpoeHue CTpyKTyphl epHoanye-
CKOHM CHCTEMBI, UCXOJ U3 DHEPreTUYECKON MOCIEA0BATENbHOCTH OypoBHEN aTtomoB. [IoHs-
THE TIEPHOJIa, TPYIIIIBI, OJATPYIIIBI IEPUOANIECKON CUCTEMEL. S-, p-, -, f-aeMenThI 1 ux pacmo-
JIOKEHHE B CTPYKTYpe neproanyeckon cuctembl. CoBpeMeHHas GOpMYIHPOBKa NEPUOTUIECKO-



ro 3aKoHa. JIMHHO- U KOPOTKOMEPHOHBII BapuaHTHI eproanyeckoi cuctemsl. X ocoGeHHO-
cTH. PacnosoxeHnue B HUX METAIIJIOB M HEMETAJUIOB. 3HAYEHUE NIEPUOANYECKOTO 3aKOHA ISl XH-
MUH.
CBoiicTBa aTOMOB 3JIEMEHTOB (IIOTEHIMA] MOHU3ALMH, CPOJCTBO K JIEKTPOHY, IEKTPOOTPHIIa-
TENBHOCTh, panychl BaH-nep-Baanbca), 00mme XUMUYECKUE CBOMCTBA SJIEMEHTOB U UX COC/IH-
HEHUN U NEPUOANYECKHUN XapaKTep UX U3MEHEHUS.

3. PeakuuoHHas coco0HOCTDH BellecTB. XMMHYeCKasl CBSA3b
[TonsiTe 0 XMMHUYECKOM CBA3U. THIIBI XMMMYECKHUX CBSI3€H: KOBAJICHTHAs, NOHHAsI, METAJUINYC-
CKasi, BOJOPOIHASI.
XapaKTepUCTUKU CBA3EH: EKTPUUECKUE AUIOJIbHBIE MOMEHTHI, 3()(hEeKTUBHBIE 3apsabl AaTOMOB,
CTEIIEHb HOHHOCTH, HAIIPABJICHHOCTb Y HACBIILIEHHOCTD, SJHEPTUs U JUIMHA CBS3H.
Meton BaJeHTHBIX CBA3€H U OCOOCHHOCTH HCIHOJIb3YEMOHW B HEM BOJHOBOH (QyHKLHWHU, G- U T-
cBsi3u. Tunsl rHOpUIU3AIMK aTOMHBIX opOuTanieil u reomeTpusi Mosiekya. HemogeneHusie smek-
TPOHHBIE NTapbl MOJIEKYII.
MeTtoa MOJEKYISIpHBIX OpOHTaneld U OCOOCHHOCTH HCIIOIB3YEMOH B HEM BOJIHOBOW (DYHKITHH.
CBsI3bIBAIOLINE U PA3PBIXJIAIOLINE MOJIEKYIIIpHbIE opOuTany. VX 3an0JHEeHue 3JIeKTpOHaMH, I10-
PAOK U 3Heprus cBsizei. CBsI3U B ABYXaTOMHBIX TOMOSIJIEPHBIX MOJIEKYJIaX.
[TpuMeHeHHEe TEOPUH XUMUYECKOH CBSI3U B XUMHUM U OMOJIOTUU. DHEpPrus KOBAIEHTHBIX CBsA3EH U
JHEpPreTHKa XMMHYECKMX peakuuid. I'eomerpus monekyn. KapkacHele W IIpOCTpaHCTBEHHBIE
n300pakeHust MoJieKyJl. ' MOKoCTh OMOMOJIEKYT KaK pPe3ysIbTaT CBOOOAHOrO BpaIlleHUsI BOKPYT G-
cBsizeil. BzanmopelicTBue OMOMOIIEKYJT C BOAOH Kak CIIEACTBHE 00pa30BaHMS BOJOPOIHBIX CBS-
3el U B3aUMOJACUCTBHS JUIIOJIEH BOJBI C aTOMaMH, UMEIOIIMMHU 3HAYUTEIIBHBIC 3apsi/ibl.

4. Xumnueckass kuHeTHKa. CKOPOCTh XMMHMYECKHX peaKluil M1 MeTOoAbl ee peryJim-
poOBaHusl.
[ToHsiTHEe O CKOPOCTH XUMHUYECKON peakiuu. MicTuHHas (MrHOBEHHAs) CKOPOCTh peakiuu. Oc-
HOBHbIE (DAKTOPbI, BIHUAIOLIME HA CKOPOCTb pEeaKkIMHU. XMMHUYECKas peaklus Kak I0cieqoBa-
TEIbHOCTh 3JIEMEHTAPHBIX CTaJANN. 3aKOH JEHCTBYIOIINX MAacC — OCHOBHOM 3aKOH XMMHYECKON
KMHETUKH JUIsl 3JIEMEHTapHOU cTaauu. KoHCTaHTa CKOPOCTH pEeaKIUH.
3aBUCUMOCTh CKOPOCTH XMMHUUYECKOU peakiuu oT Temriepatypsl. [Ipasmino Bant-I'ohda. Ypas-
HeHue Appenuyca. [IpencraBienre 06 SHEpruM akTHUBAIMM, YHEPreTHYECKOM Oapbepe U mepe-
XOJTHOM aKTMBUPOBAHHOM KOMILJIEKCE.
Meroas! perylnupoBaHus CKOPOCTH XUMUYECKON PEaKIUU.
3HaueHUue XMMHUYECKONW TEPMOJMHAMUKUA M KMHETUKU B XUMUU, OMOJOTUU U CEIBLCKOM XO3sH-
CTBE.

5. Xumuueckoe u ¢a3zoBoe paBHOBecHe.
OOpatumMble 1 HeOOpaTUMble XUMHUECKHE MPOoIecchl. XUMUUecKoe U (a30Boe paBHOBECHE. XH-
MHUYECKOE PaBHOBECHE KaK PE3yJbTaT CAMOIPOU3BOJBHOIO MPOTEKaHUS OOpaTUMOM peakluu.
JluHamMyueckuii XapakTep XMMHUYECKOTO paBHOBecHs. 3akOH AeHcTByromux Mmacc. KoHcraHnrta
paBHOBecHs. CMeNIeHUE PABHOBECUS NP M3MEHEHHMM KOHIIEHTPALMM, TEMIIEpaTypbl W J1aBlie-
Husd. [Ipunnun Jle-Illatense. IIporano3upoBanue HanpasieHus peakuui. Poiab XuMU4yeckux pas-
HOBECHUH B MPUPOJIE.

6. JHepreTnka XuMH4YeCKHX MPOLECCOB.
CocrosiHHE BellecTBa; TeEMIEparypa W JaBICHUE KAK IapaMeTpbl, ONPEIEISAIOIINAE COCTOSHUE
BEIIECTBA.
OHTanbnus Kak (YHKIUS COCTOSHHUS BEIIECTBA, KaK Mepa 3alaceHHOM BEIIeCTBOM SHEPruu.
DJeKTpoHHas1, KoyiebarenbHas, BpalareiabHas M MOCTyHaTelbHas COCTaBISIOIINE SHTAJBIHH.
CBs13b SHTAJIBIIUU U TEIUIOEMKOCTH. DHTAJBINSA U TEIJIOBOH ekt peaknuu. Beraucnenne rH-
TAJIBIIUU PEAKIMH M0 3HAYEHUSM SHTAIBINUN 00pa3oBaHMs MPOAYKTOB U PEAreHTOB PEaKIUU.
3axoH ['ecca.
Coboanas JHEPrus ['n66ca Kak byHKuus COCTOSIHUS BELIECTBA.
AG peaknuy Kak MPHYUHA MPOTEKAHUS CaAMONPOM3BOIBHBIX peakuuil. Cesisb AG peakmmu ¢
KOHCTaHTOW paBHOBecHs peakiuu. Berancienne AG peakuuu 1o 3HaYeHHSIM CBOOOTHBIX dHEP-



ruif 00pa3oBaHus MPOIYKTOB M PEareHTOB PEaKLUH.
OHTponusi. BepoSITHOCTE MaKpOCOCTOSIHUSA KaK YHCJIO MHUKPOCOCTOSIHUM MpPH 33IaHHOW SHTalb-
UU. DHTPONUS KaK MEpa BEPOSITHOCTH MaKpPOCOCTOSHUA. BblUKClIeHUE SHTPONMM PEaKLUU 110
SHTPONUAM IPOAYKTOB M PEarcHTOB peakluu. BTOpoN 3aKOH TEpMOJMHAMUKHM KaK KpPUTEpUI
HANpaBJICHUS! XMMUYECKON PEaKUMU. DHTAIBIUMHBIA M SHTPONHMHBIA BKJIAaIbl B CBOOOIHYIO
JHEPruro peakuuu. MIx oTHOCHTEIbHAS POJIb.
IIpuMeHeHHe U 3HA4YEHHME DHEPreTUKU XMMHUYECKHX peakuui. [IporHo3upoBaHue HampaBieHUs
peakuii. BoamoxHOCTH pacuera u mpubImKeHHbIX orieHoK AG peaknuii. DHepreTuka GHOCHH-
T€3a U CUHTE3a HEYCTOMYMBBIX COCIUHEHUN.

7. XMMH4YeCcKHe CHCTeMBbI: PACTBOPHI, IMCIIEPCHBbIE CHCTEMBI.
PactBops! 1 ux npupoaa. Ilpuunnsl o6pazoBanust pactBopoB. [Ipupoga MeKMOTIEKYISPHBIX CUIT
B pacTBopax. CriocoObl BBIpaKEHUs KOHLIEHTPALUU pacTBOPOB. M aeanbHble U HenpeanbHble pac-
TBOPBI.
ONEKTPOIUTBl U HEDJIEKTPOIUTHI. Teopus 3IEKTPOIUTHYECKON aucconuanuu. Jucconuanus
AJIEKTPOJINTOB B BOJHBIX pacTBopax. I'maparanus (conbBaTanusi) HOHOB. CTeleHb U CTYNEHU
mucconranuu. CuiibHble U ciiabble 37eKTposinThl. KoHcTanTa nucconuanuu U (GpakTopbl, BIUS-
folue Ha Hee. Mlonnble peakuuu. [IponsBenenre pacTBOPUMOCTU. 3HAUYEHUE CHIIBHBIX U CIIA0BIX
3JIEKTPOJIUTOB. PaCTBOPBI HEAIEKTPOJIUTOB U UX CBOMCTBA.
Hucconmanus Boasl. MonHoe npousBenenue Boabl. Bogopoansiii nmokaszarens (pH) u ero Binus-
HUE Ha XOJ TEXHOJIOTMYECKUX IpoleccoB. Ero usmepenne u 3HadeHue. KUCI0THO-OCHOBHBIE
CBOICTBA pacTBOpOB 3JIEKTPOJIUTOB. Huccoumnanus aM(QOJIUTOB.
Bopa, kak pacTBopuTeib. 3HaU€HUE BOABI U1 TEXHUYECKHUX INpolueccoB. Bononoaroroska. I'na-
patbl. Kpucramiornapatsl. ConbBaThl. 3HaUCHHE PACTBOPOB B XUMHUH, OMOJIIOTUH, TEXHUKE U ObI-
Ty. 'maponns coneil. Koncranra u crenens rugponusa. Mx 3aBucCMMOCTb OT TeMIepaTypsl, KOH-
HEHTpanuu U npupoasl coned. [lonstue o OydpepHbix pactBopax. JucnepcHsie cucremsl. CTpo-
eHHe, Ki1acCu(pUKaIys U CBOUCTBA TUCIIEPCHBIX CUCTEM.

8. KoMmmiekcHbIe cOeIMHEHMS.
CocraB u cTpoeHHe KOMIUIEKCHBIX coennHeHnil. Koopaunanuonnas teopust Bepuepa. Ilpupona
XUMHYECKHUX CBSI3€M B KOMIUIEKCHBIX COCIMHEHMsX. /[ncconmanus U yCTOMYMBOCTh KOMILIEKC-
HBIX coennHeHni. KoHcTaHTa yCTOMYMBOCTH M KOHCTAHTa HECTOMKOCTH KOMILJIEKCHBIX COEIH-
HeHui. VIX HOMeHKIaTypa. 3HaueHne KOMIUIEKCHBIX coeMHeHnd. Xiopodu, reMuH, hepMeH-
ThI - IPUPOJIHBIE KOMIIJIEKCHBIE COEITUHEHUSI.
3HaueHue KOMIUIEKCHBIX COEAMHEHHH B OMOXMMMM KieTKu. HoBoe HampaBieHune B XUMHH —
OMOHeOpraHuyecKast XUMHSL.

9. OkHCIUTEILHO-BOCCTAHOBUTEIbHbIE CBOHCTBA BEIIECTB.
.BaneHTHOCTp M CTENEHb OKMCIEHUS 2J1EMEHTOB. IIpaBuiia HaxOKIEHMSI CTENEHM OKHCIICHUS
aneMeHTOB.  OKHUCIIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA AJIEMEHTOB M HMX COEIUHEHM.
OxucauTeNn U BOCCTAHOBUTENH. THIBI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuid. Cocras-
JIeHUE X ypaBHEHNH. PaKTOPBI, BIUAIONINE HA OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE YKBUBAJICHTHI.
3Ha4YeHHE OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN B IPUPOE.

10. DjekTpoXMMHYeCKHe CHCTEMBbI.
[TonsitTue 00 5IEKTPOOHBIX MOTEHIMANAX M 3JIEKTPOXMMHMUYECKHX cuctemax. OmpezeneHue
HarpaBJIeHUs U TIIYOUHBI IPOTEKAHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA C TOMOILBIO
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTEHIUATIOB. JJIEKTPOJIN3.

11. HemeTa/1bl ¥ UX COCAMHEHUS
CBoeoOpa3zue cTpoeHus aToMa BOAOPO/a, (U3HMUECKUX U XUMUYECKUX CBOMCTB 3TOTO 3JEMEHTA.
N3otonsl Bogopoaa. 3HaYeHHEe BOAOPOAa Kak HanboJiee pacpoCTpaHeHHOro 3JeMeHTa Beenen-
HOM.
Bonoponnas cBs3b, €€ 3HaUE€HUE B IPUPO/JIE.
bruHapHbIe COCNMHEHHA BOJOPOJA € JJICKTPOOTPULATEIBHBIMHU DJIEMEHTaMH, MX IOBEICHHUE B
BOJHBIX pacTBopax. ['maparanus npoToHa.



Bognoponconepxaiue opraHu4eckKue COEIMHEHUsI KaK OCHOBHBIE KOMIIOHEHTHI >KMBOI'O BeElle-
cTBa. Ponb BO/IBI Kak cpemooOpasyromero BenecTa KiIeTki. Boaa B celbCcKoM X035HCTBE. DKO-
JIOTUYECKHE aCIIEKTHI BOJIONOIb30BAHUS.
“ WueptHble ” Ta3bl, ux ctpoeHue. OCOOCHHOCTH WX XUMHYECKHUX M (DU3NYECKUX CBOMCTB.
CoenuHeHHs 6J1arOPOIHBIX TA30B.
["ajorensl U MX COEIMHEHHUs. DJIEKTPOHHOE CTPOEHUE aTOMOB TaJIOT€HOB M 3aKOHOMEPHOCTH
W3MEHEHHUsI CBOMCTB TaJIOTEHOB B MOATpYIIE. XJIOPOBOAOPOJ, XJOPOBOJIOPOAHAsA (COJIsHAs)
kuciota. COeIMHEHMS] C TOJIOXKHUTEIIbHBIMUA CTEHEHSMU OKHCJIEHUS XJIOpa, MX XUMHUYECKHE
cBoiicTBa. OcoOEHHOCTH XJIOpa Kak OMOTeHHOro 3jeMeHTa. Poib Xiopa B KieTke; (Top Kak
OMOJOTUYECKH HEOOXOIMMBIH AJIEMEHT U KaK 3JIEMEHT — 3arpsA3HUTENb OKPY>KAIOLIEH cpebl.
Kucnopoa. Aromnas xapakrepuctuka. OCOOCHHOCTH CTPYKTYpPBI MOJEKYJ KHCIOpOAa. 3Haue-
HUE KHCIIOpPO/ia, KaK OCHOBHOT'O 3JIEMEHTa 3eMHOU KOpbl. MHOr0o0Opa3ue coeAMHEHU KUCIOpO-
na. O30H. [lepokcunpl. Jkonmoruyeckas posib KHCIOPOIa U 030Ha aTMochepshl.
Cepa. OcoO0eHHOCTH XUMUYECKUX CBs3eil cepbl. ['uapuabl 1 okcuabl cepbl. Cynbpuasl U MOJIH-
cynbduasl cepbl. CepHHCTas], CEpHAsE U THOCEPHAS KUCIOTHI.
Cynbdutsl, cynbdatsl U THOCYIbGATHL. 3HAYCHHE COCTUHEHHUI cepbl. JKOJIOTHYECKH OTMAaCHbBIE
COEJIMHEHUS CEPHI.
A3zot B npupoge. AtoMHas xapaktepuctuka. llonmydenne n npumeHenue aszora. CoeauHeHuUs
a3oTa ¢ BOJOPOJOM M Kuciopojom. Ilomydyenne cBoiicTBa mnpuMeHeHHUE. AMMOHUNHBIE COJIU.
MoueBuHa. A3oTucTas U a30THast KUCIOThl. Hutputsl u HUTpathl. [IpuynHBl HEYCTOMYMBOCTH
coeauHeHui azota. Ocoboe 3HaueHHne a3oTa Kak OuoreHHoro snementa. ®ocdop. Ero atromuas
xapaktepuctuka. Coenunenus gocdopa ¢ kucinopoaom u Bogopoaom. Dochuasl. Pochopucras
KucioTa. Mera-, opto-, monu- u nmupopocdopusie kucnotsl. Mx 3nauenune. Pochuter u pocda-
Thl. buorennoe 3nauenue ocdopa. Kpyrosopot azora u docdopa B npupoze.
VYrnepon B npupoje. Xapakrepuctuka aroma. OCOOEHHOCTH XMMHUYECKUX CBSI3EH yriepoaa v ux
poiib. CoearHEHUs YIiiepo/a KaK OCHOBA ISl TOIJIMBA U NoMMepoB. OKCUIbI aTOMa yriepo/Ja.
Oxonorudeckoe 3HaueHne CO; B atmochepe (mapHukoBwii 3¢ dexT). YroapHas KUCIOTa U Kap-
O0HaTbI, UX 0coOeHHOCTH. brorenHoe 3HaueHue yriaepoaa. Kpyropopot yriepojia B mpupoJie.
KpemHuuii B mpupojie, B )KUBOTHBIX Oopranu3mMax. Okcuasl kpeMHus. KpeMHHeBbIe KHCIIOTHI, CH-
JUKATHI, UX IpuMeHeHne. KpemHuii, kak moYBo0Opa3yomuii 2JIeMeHT.

12. MeTa/uIbl U UX COETUHEHUSI.
Merammueckas cBA3b. HaTpuii u kanuii B npupoje. XapakTepucTuka aroMoB. Posib Hatpus u
KaJIisg B OMOXMMUU PACTEHUH U KUBOTHBIX. [ MapaTanus KaTHOHOB IIEIOYHBIX METANIOB U KPY-
TOBOPOT HaTpus U Kanus B mpupone. Chepsl mpuMeHeHUsT COeTUHEHU HaTpusl U Kanus. Mar-
Hull. Ero conmep)kaHue B pacTUTENbHBIX M KUBOTHBIX OpraHu3max. OKcHJ, THAPOKCHI U COJHU
maraus. Ux 3nauenune. Mon marausa u xnopodust. Kaneiuit. buonornyeckas posib KanblIus U
ero coenquHeHui. Con Mar"ust ¥ KajiblUsl U )KECTKOCTh IPUPOAHBIX BOJ. Mephl )K€CTKOCTH BO-
JbI.
AmroMuHUN. ATIOMUHUHN, KaK KOMILIEKCOOOPa30BaTeNlh U TTOYBOOOPA3YIOMIHK d7eMeHT. AMQo-
TEpPHBIE CBOMCTBA AIFOMUHUS.
D - snemeHThl - mepexonHble MeTamibl. VX xapakTepHas 0COOCHHOCTh: IMepeMeHHasl CTeleHb
OKHCIIEHHsI, 00pa30BaHHE KOMIUIEKCHBIX COeIMHEHUH.
Mens. Cepebpo. Menp B necturuaax. bakrepuruaasie cBoiCTBa cepedpa.
Menp u cepeOpo Kak KOMIUIEKCOOOpa30BaTeNu.
[{uuk. PTyTs. Kagmuii. MIX 3Ha4eHHE U TOKCHYHOCT.
Xpom. XpoMUTBL. XpOMaThl U OMXPOMATHI KAK BOCCTAHOBUTENIN U OKHCIUTEIH.
Mapranen. ManraHaThl 1 IEpMaHTaHATHI.
XKenezo. Ponp xeneza B jKU3HU OpPraHU3MOB. ['eMOrIOOMH. DJIEKTPOXMMUYECKAsT KOPPO3us U
MeTO/Ibl 0OpHOBI C HEH. 3anuTa MeTaioB OT Koppo3uu. KatogHoe u aHOJHOE MOKPBITHS.
OcHOBHBIE XUMUYECKHE OCOOEHHOCTH JTAHTAHOUIOB U aKTUHOMIOB.
MeTamibl-MUKpPO3JIEMEHTBI. TOKCUYHOCTD TSKEIBIX METAJUIOB.

13. Xumuyeckasi nieHTU(PUKALNNSA: KAaYeCTBEHHBII M KOJIMYeCTBEHHbIH aHATU3



[IpenmMer u 3a1aun aHAJTUTUYECKOM XUMUU. POJIb aHAIUTUYECKOW XHWMHH B NMPOU3BOIACTBEHHBIX
Mpoleccax, B KOHTPOJIE Ka4eCcTBa MPOIYKIINH, B OXpaHe okpy:xkarouien cpenbl. [Toustue o IT/IK.
KauecTBeHHBIN M KOJMMYECTBCHHBINH aHanu3. VX 3HaueHue. XUMUYECKUE U (PU3UKO — XUMHUYeE-
CKHe (MHCTpYMEHTAJIbHbIE) METOJbl aHanu3a. VX TOYHOCTh W YyBCTBUTEIbHOCTb. [IpHHIIMITBI
BbIOOpA METO/1a aHAJIN3A.
AHanutuueckue peakiuu. TpeboBaHUs K HUM, UyBCTBUTEIBHOCTh U CEJIEKTHUBHOCTh. XapakTe-
PHUCTHKA MOJIHOTHI MPOTEKAHMS PEAKIINH M0 KOHCTaHTe paBHOBecusi. OCHOBHAS U TTOOOYHBIC pe-
aKIIMH.
AHanmuTryeckue curuajibl. Ux ocOOEHHOCTH ISl pa3IuyHbIX METOJIOB aHAIU3A.

OueHka NpaBUWIBHOCTH PE3YJIBTATOB AHAIN30B.
Bocnpousonumocts u3Mepenuid. CiaydailHble U CUCTEMAaTHYE€CKUE MOTPEII-HOCTH U3MEPEHUH.
Wx BbIsBIEHHE, YCTpaHEeHUE U y4eT. AOCONIOTHBIE U cucTeMa-Tu4eckue omuoku. U3 pasmep-
HocTh. OrmpeneneHue rpaHul] pazdpoca U3MEpeHUil W CTaHJapTHOrO OTKIoHeHHs. [Ipomaxu
(rpyObie ommbku ). Kpurepun ux ydera. 3navamue nudpsl. FX yd4er B OLIEHKE TOYHOCTH pe-
3yJbTaTOB aHAJIMU3A.

CrniocoOsI pa3enenus, BbIICICHHS U KOHIEHTPUPOBAHUS BEIIECTB.
Paznienenue, BpiIelIeHME U KOHLIEHTPUPOBAHUE 3JIEMEHTOB C MOMOIIBIO OCAXIEHUS UX TPYAHO-
PacTBOPUMBIX COEIMHEHUU. ['pyIIIOBBIE U CEIEKTUBHBIE PEareHTHI.
Xpomarorpadus. Ee cymHocts U pasHOBUAHOCTH. [lokazaTenn xpomarorpaduyueckoro passie-
nenus. Ciiydau IpUMEHEHHUS.

XUMHUYECKUE METOIbI UACHTU(HUKAINH. | paBUMETpUYECKHIA aHATN3.

Cymnocts MeToaa. TpeboBaHus, MpeabsIBISIEMbIE K OCaXKIaeMOi U BecoBOM opmam. YcioBus
KOJIMYECTBEHHOI'O OCAXKJICHUS TPYIHOPACTBOPUMBIX BellecTB. [locimenoBarebHOCTh onepaunii u
preMbl 00pabOTKHU 0CAKOB, IPOMBIBAHUE OCATKOB, BEIOOP TPOMBIBHON KHUAKOCTH, I€KAHTALUs
¥ (pUIBTpOBaHUE, BAPHAHTH U TEXHHWKA ITHX ONepaluili. BeicylmmBanue ¥ B3BEIIMBAHHUE OCAJI-
KOB.
TOYHOCTH TPABUMETPUUYECKUX METOJOB, (AKTOPHI, BIMUSIONIMNE HA TOYHOCTb. AHATUTHYECKUE
BECHI M pa3HOBECHL. TE€XHUKA B3BEIINBAHUSI.

TuTpumMeTprUecKuil aHAIIN3.
Cymnocts Metona. [Ipsmoe u oOpaTHOE TUTpOBaHHE, TUTPOBAHUE 3aMec-TUTENsI. MeTOobl THT-
PUMETPUYECKOTO aHanmu3a. TpeOoBaHUs, MPEABSIBISEMbIE K PEAKIHUsIM B TUTPUMETPUYECKOM
ananuze. M3meputensHas mocyna. CrnocoObl BRIpaKEHUSI COCTaBa PaCTBOPOB U BHIUKCIICHHE B
Pa3IMYHBIX METOAAX TUTPUMETPUUECKOTO aHanu3a. TutpoBanue. Touka SKBUBaJIEHTHOCTH U KO-
HEYHAasl TOUKa TUTPOBAHHUS.
CranmapTHble W CTaHIAPTU3UPOBAHHBIE pacTBOpHL. [lepBUuUHBIE CTaHAAPTHI U TpeOOBaHUS,
npenbsiBiasieMble K HUM. Oukcanansl. BropuyHsie (CTaHIapTU3UPOBAaHHBIE) pacTBOPHL. TOYHOCTH
TUTPUMETPUYECKOTO aHaIu3a. MICTOUHMKH MOrpemHOCTEN.

KucinoTHO-0CHOBHOE TUTPOBAHHUE.
CymnocTts MeTona. [lepBuuHbIe cTaHIApTHI Ui pacTBOPOB KHUCIOT M mienoudeld. CranmapTusa-
LHsI PaCTBOPOB KUCJIOT M 1ienoueld. Touka HEUTPaIbHOCTH, TOUKA SKBUBAJIEHTHOCTH U KOHEUHAS
TOYKa TUTpOBaHUs. Beruncnenue pH B pa3nuyHbie MOMEHTBI TUTPOBAHUS M TIOCTPOEHUE KPUBBIX
TUTPOBAHUS CHIIBHBIX U CJIA0BIX KUCIOT M OCHOBAHHIA.
Ponb MHIUKATOPOB B METOJE KUCIOTHO-OCHOBHOTO THUTpOBaHUs. Teopus MHIUKAaTOpoB. MHTEp-
BaJl IIepexoa OKpacku uHAukaTopa. [lokazarens TuTpoBaHus MHAMKATOpA. PacrpocTpaHneHHbIe
WHIUKATOpBL. BBIOOp WMHAMKATOpa NIl yCTAaHOBJICHUS KOHEYHOW TOUYKHM TUTpOBaHUA. OmmOKH
TUTPOBAHUS.

OKHCIIUTENTBHO-BOCCTAHOBUTEIBHOE TUHTPOBAHUE.
Meroapl aHanu3a: nepMaHraHaTOMETpUsl, HoJOMEeTpHs, JuxpomaTomeTpus. uaukaropsl, npu-
MEHSIEMbIE B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX METOAaX: CHEIU(UUECKHE M OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE.
[Tepmanranatomerpus. O0mIast XxapakTepucThka MeTona. [IpuroToBiieHne pacTBopa mepMaHra-
Hata Kanus. IlepBuunsle craHzaptsl. CTaHAAPTH3AIMs PAcTBOpA MepMaHraHaTa Kamus. Momo-



metpus. [lepBuunbie crangaptel. CTangapTu3anus pactBopa Tuocynbdara. Kpaxman xak unau-
KaTop.

14. ®usznyeckne n pU3NKO-XUMHYECKHE METObl AHAJIN3A BeleCTB.

[ToTenmomeTpust (HOHOMETPHS).

CBs13p MEXAy 3JIEKTPOJBMKYILEH CHUJIONH M AKTHUBHOCTBIO IOTEHLMAI-ONPEAEISIOUINX
MOHOB pacTBOpa. MHIMKATOPHBIE AJIEKTPOABI U BJIEKTPOAbl CpaBHEHUsA. CTEKIISIHHBINA, HOHOCE-
JIEKTUBHBIE, IUIATUHOBBIA 3JIEKTPOJbI, 00JACTH MX YCTOMUYMBBIX NOKa3aHUN. AHAIUTHUUYECKUN
CUTHAJI B IOTEHIMOMETPHH.

[Ipsimass motenumometpusi (monomerpus). Haznauenwe, obnmacte npumeneHus. Iloren-

UOMETpUYecKoe u3Mepenue pH, npumeHsemsie 2IEKTPOAbI, YCIOBUS IPOBEICHUS U3MEPEHUN.
TouHoCTh M3MepeHuid. [loTeHIMOMETpUYECKOE U3MEPEHHE KOHIICHTPALUK Kallusl, HUTpaT-uoHa,
XJIOPUJI-MOHA C TIOMOILBIO HOHOCEIEKTUBHBIX IEKTPOIOB.
ITorenumomerpuueckoe TurpoBanue. Haznadenue u yciosus nposeneHus. Kpusbie noreHnuo-
METPUYECKOTO TUTPOBAaHUSA C HCIOJIB30BAHMEM pEaKUUHd HEUTPAIU3aluu, OKHUCICHMS-
BOCCTaHOBJICHHS, KOMIUIEKCOOOpa3oBaHus U ocaxkaeHus. CriocoObl HaXOKICHNUS KOHEYHOW TOY-
KH{ TUTPOBAHUS.

AbGcopbOumonHas oToMeTpus. 3aKOHBI TIOTJIONICHUS cBeTa (3aKoH byrepa—Jlambepra—
bepa). Ontuueckas IOTHOCTb, MOJIAPHBIN K03 duuueHT nornoumenus. CrnekrpodoTomeTpus u
KOJIOPUMETPHSI, NX 0COOEHHOCTH. [IpHHIMIUANBHBIE CXEMBI YCTPOHCTBA CrIeKTpodoTOMETpa U
¢doroxonopumerpa. CrocoObl MOHOXpoMaTHU3auuu cBera. OCHOBBI CHEKTPOPOTOMETPUUYECKOTIO
aHayu3a pacTBOpoB. UyBCTBUTENBbHOCTh MeTOAA. CrocoObI ONpeneneH sl KOHIIEHTPaIMK Bellle-
CTBa - rpaduueckue u pacyeTHble. OOIACTH NPUMEHEHUS CIIEKTPO(YOTOMETPUH U KOJIOPUMET-
puu.

5. O0pa3oBarejibHbIE TEXHOJIOTUH

Buj yueOHoi padoThI O0pa3zoBaTe/bHbIC TEXHOJIOTHH

SHGKTPOHHI)IG Marepuraibl, HUCIIOJbB30BAHHUC MYIJIb-

Jlexun . o
TUMEIUNHBIX CPEACTB, PA31aTOYHbIA MaTepHUal

BoinonHeHnue omeIToB, OOCYXKIEHHE M aHAIU3 X
pe3ysbTaToOB, HANMCAaHWE YPaBHEHUH peakuui, TecTu-
pOBaHME, BHINIOJHEHUE TPYIMIOBBIX ayJAUTOPHBIX 3aja-
HU, UHIUBUYaJIbHbIE JOKJIA/IbI

JIaGopatopHble paboThI

3aHII/ITa U TpE3CHTAUUA PEe3yJIbTaTOB CaAMOCTOs-

CamocrosiTenpHas padbora .
TEJIHHOTO UCCIIEIOBAHMS M UCCIIeIOBAaHUN Ha 3aHITHSIX

6. OueHo4YHbIE CPeCTBA AUCIHUIIMHBI (MOTYJIs1)

6.1. ITacniopT poHIQ OLEHOYHBIX CPEICTB MO AUCHUIIUHE

«XUMUS HEOPraHUYeCKaAd U AHAIUTHICCKAT
No KonTponupyemsie Kox OneHoYHOE CPEJICTBO
3 a3ebl (TeMbI KOHTPOJIUPYEMOU KOJI-
/11 pasil ( ) POIMPY HauMeHOBaHHUE
IUCIUAIIINHBI KOMIIETEHIINHU BO
OCHOBHBIE TIOHATHSA H VK-1, TecToBbIC 3amaHus 20
3aKOHBl XMMHHU. OKBHBa- OIlK-1 Tewmbl pedeparon 2
JICHT.
L Bomnpoce! aist 3x3aMena 5
KommeTeHTHOCTHO-
OPUEHTUPOBAHHHBIE 5
3aJaHus




Crtpoenue aToma. YK-1, TecroBrle 3ananus 10
[leproanueckuii 3aKoH U OIIK-1 Temsbl pedepaToB 8
MepUOIUYECKasi CHCTEMA
XUMHYECKHUX DJIEMEHTOB. Bompocer it sk3amena 4

KomneTreHTHOCTHO-
OPHUEHTUPOBAHHHBIE )
3aJaHUs
Peakimonnas crmocoOHOCTh VK-1, TecroBble 3agaHUs 10
BEIIECTB. XuMuueckas OIlK-1 TeMmsl pedepaTon 4
CBSI3b
Bormpocs! 1ist 5x3amena 5
KommereHTHOCTHO-
OPHUEHTUPOBAHHHBIEC )
3aJaHUs

XuMuueckast KUHe- VYK-1, TecroBrle 3ananns 16
TuKa. CKOpOCTh XUMHUYE- OIIK-1 Temsl pedepaToB 6
CKHX PEaKIMi U METOJIBI €€
pPeryIMpOBaHHSL. Bormpocs! 1ist 5x3ameHa 5

KomneTeHTHOCTHO-
OPHEHTHPOBAHHHBIC 8
3a7aHus
Xumuaeckoe u Gpa3zoBoe VK-1, TecToBbIE 3a]aHUS 5
paBHOBECHE. OIIK-1
Temsbl peeparon 2
4
Bormpocs! it ax3amena
KommeTeHTHOCTHO-
OpUEHTUPOBAHHHBIE 6
3aaHus
DHepreTuka XUMUYECKHUX VYK-1, TecToBbIE 3aMaHUs 2
MIPOLIECCOB. OIlK-1
Temsl pedepaToB 3
Bomnpocsr 1uist sx3ameHa 3
KomnerenTHocTHO- 5
OpUEHTUPOBAHHHBIC
3aaHus

XUMHUYECKUE CUCTE- VK-1, TecToBbIe 3a1aHUs 25
MBI: paCTBOPBI, AUCIIEPC- OIIK-1 TeMmbl pedepaToB 10
HBIE CUCTEMBI.

Bonpocsr s sk3ameHa 8
KomniereHTHOCTHO-
OPHUEHTHPOBAHHHBIE 15
3aaHus
KomiuiekcHsle coennue- VK-1, TecroBrle 3anauns 10
HUSL. OIlK-1 Tembl pedeparon 4
6

Bonpocs! piist 3x3amena




KommeTeHTHOCTHO-

OpUEHTUPOBAHHHBIE 8
3aJaHUs
OKUCIUTEIBHO- YK-1, TecToBbIE 3a0aHUS 20
BOCCTaHOBUTEJIbHBIE CBOM- OIIK-1 TeMmbl pedepatos 11
CTBa BEIECTB.
9 Bompocs! i ax3amena v
KommereHTHOCTHO-
OpUEHTUPOBAHHHBIE 8
3aJaHUs
TecToBEIC 3a7aHUs 10
DIJIEKTPOXUMHUYECKHUE CU- VYK-1, T
CTEMEL OIIK-1 EMEL pepepaton 3
10 Bormpocsr IS
JK3aMeHa 5
KomMmneTeHTHOCTHO-
OPHECHTHPOBAHHHBIC 6
3aaHus
OO0611ue cBolicTBa HEME- VK-1, TectoBrIe 3aganus 33
TaJIJIOB OIIK-1 Tembl pedepaToB 9
Bormpocs! i 3x3amena
11 5
KomneTeHTHOCTHO-
OPHEHTHPOBAHHHBIC 16
3aaHus
OO01re cBolicTBa MeTAJI- VK-1, TectoBrIe 3aganns 35
JIOB. OIIK-1 Tembl pedepaToB 6
Bormpocs! it a3x3amena
12 6
KomMmmeTeHTHOCTHO-
OpUEHTUPOBAHHHBIE 7
3aaHus
Xumuueckast uieHTu(uKa- YK-1, TecroBble 3a1aHUS 88
IUsl: KAYECTBEHHBIH M KO- OIIK-1 Tewmbl pedeparon 5
JINYECTBCHHEIN aHAIIN3.
13 Bomnpoce! ais 3x3aMena 15
KomnereHTHOCTHO-
OpUEHTUPOBAHHHBIE 19
3aaHus
®dusnueckue U GU3NKO- YK-1, TecToBbie 3amaHus 12
XUMHUYECKHE METOJbI aHa- OIIK-1 Temsl pedepaTon 5
JI3a BEIIECTB.
Bonpocsr s sk3ameHa 7
14
KomniereHTHOCTHO-
OpUEHTUPOBAHHHBIE 8
3aaHus

6.2. IlepeyeHb BONPOCOB JJISI IK3aMeHA




1. Mecto XuMHUM B LEJIOM M HEOPraHUYECKONM XUMHUHU B YACTHOCTH CPEAM E€CTECTBEHHO -
HayunbIx aucuumivH. YK-1, OITK-1

2. Ponp XMMHU3aLMK B pa3BUTUHN ITPOU3BOJUTENBHBIX CHII CEIIBCKOTO X03sicTBa. YK-1, OIIK-1

3. Heopranmueckue BelIeCTBA, UCIOJIb3YEMbIE B CEJIbCKOXO3SMCTBEHHOM IIPOU3BOJICTBE!
MUHEpAJIbHBIE yI0OpEHUS, MEeCTUIUAbI, TepOUIUAbI, TeCUKAHThI, AeQOIHaHThl, KOPMOBBIE J10-
0aBKH, XUMHUYECKHE KOHCEpBaHThI U MennopanThl. YK-1, OIIK-1

4. Vcnonp30BaHuE XUMUYECKUX MOHATHI, 3aKOHOB U METOJIOB MCCJIEAOBAHUS B CEIBCKOXO-
3s1iCTBEHHBIX U Ononornueckux Haykax. YK-1, OIIK-1

5. DKonoruyeckas ONacHOCTh HErPAMOTHOI'O IMPUMEHEHHS] XUMUYECKUX MPOIYKTOB B CEJIb-
ckoM xo3sicTee. YK-1, OITK-1

6. Crexuomerpuieckre MHAEKCH U Kod(hduumeHTsl. Moib, MOJISIpHAs Macca, XMMHUYECKUN
OKBHUBAJICHT, (PAKTOP SKBUBAJICHTHOCTH, MOJISIpHAs Macca skBuBasieHTa. YK-1, OIIK-1

7. OCHOBHBIE 3aKOHBI XMMHUU: 3aKOH COXPAaHEHHUS MacChl U HEPTUH, 3aKOH KPAaTHBIX OTHO-
IIEHU, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH SKBUBAJIEHTOB, 3aKOH ABOTaJpo U CJIEICTBUS U3 He-
ro, 3aKOH IIPOCThIX 00beMHBIX oTHOIeHUH. YK-1, OIIK-1

8. PacTBOpHBI Kak cMecH HOHHO- ¥ MOJIEKYJIsipHO-AucnepcHoro ypoBHs YK-1, OIIK-1

9. Ilpuuunsl 06pazoBanus BoaHbIX pacTBopoB YK-1, OITK-1

10. Ilpupoaa MEXMONEKYJISIPHBIX CUJI B pacTBOpax: cuiibl Bau-nep-Baanbca (opueHTanmon-
HbIE€, UHIYKIIMOHHBIE, TUCIIEPCUOHHBIC); UOH-IUIOIILHOE B3aHMO/JICHCTBHIE, BOJOPOAHAS CBS3b
VK-1, OIIK-1

11. Cnoco6s! Belpaxenus coctaBa pactBopoB YK-1, OINK-1

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

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

14. T'mapatanus noHoB. DHeprus ruaparanuu YK-1, OIIK-1

15. 3HaueHue pacTBOPOB CHIIbHBIX JJIEKTPOJIUTOB B XUMHUHU, Ouonoruu, reoxumuu YK-1,
OIIK-1

16. Tumnbl cnabbIx AMeKTpoauTOB. KOHCTAaHTHI M CTENEHU TUCCOLMALINU CIIA0BIX DIEKTPOIIH-
toB YK-1, OIIK-1

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

18. BomopoaHsiii ¥ TUAPOKCUIIBHBIM MOKa3aTeau pacTBopoB. CrocoObl M3MEpEeHHUs BOJIO-
poauoro nokazarens YK-1, OINK-1

19. Bydepnsie pactBopsl YK-1, OIIK-1

20. Tuns! ruaponusa. Koncrantel u crenenu rugponusa coneit YK-1, OIIK-1

22. Kommekcueie coequnenus YK-1, OITK-1

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

24. 3HaueHHre KOMIUIEKCHBIX coequHeHni B Onoxumuu kietku. YK-1, OITK-1

25. buoHeopranuyeckasi XuMus Kak HoBoe Harpasienue B xumun YK-1, OITK-1

26. OxucnurensHO-BOCcCTaHOBUTENbHBIE peakinu YK-1, OITK-1

27. OKUCIUTETBbHO-BOCCTAHOBUTENbHBIE (37IeKTpoAHbIe) moTeHuansl. YK-1, OITK-1

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

29. TloHsTHE O CKOPOCTH XMUMHUYECKOH peakiuu. VctuHHas (MrHOBEHHAs) CKOPOCTh Peak-
uun. YK-1, OIK-1

30. OcHoBHBIE (haKTOPBI, BIUSIONIME HAa CKOpocTh peakiun YK-1, OITK-1

31. 3akoH OEHCTBYIOIMX MAacC — OCHOBHOM 3aKOH XMMHYECKON KUHETUKH JJIsl JIEMEHTAap-
Hoit ctaguu. Koncranra ckopoctu peakunu YK-1, OITK-1

32. 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOHN peakiuu oT Temnepatypsl. [Ipasuno Bant-I'odda.
VpaBuenne Appenuyca. YK-1, OIIK-1

33. Karanus u ¢pepmentsl. YK-1, OIIK-1

34. 3HaueHue XMMHYECKOM KMHETHMKH B XHUMHH, OMOJIOTMH U CEILCKOM Xo3siictBe YK-1,
OIIK-1



.35. XuMHueckoe paBHOBECHE KaK PE3ysbTaT CaMONPOM3BOJIBHOIO MPOTEKAaHUsI 00paTuMoin
peaknun. YK-1, OITK-1

36. 3akon nericrByromux Macc. Koncranrta pasnosecusi. YK-1, OIIK-1

37. CMmerieHue paBHOBECHsI NMPU W3MEHEHUU KOHIICHTpAIMH, TEMIIEpaTypbl U JaBJICHUS.
[Tpunuun Jle Ilarense. YK-1, OIIK-1

38. Ponb xumMuueckux paBHoBecuii B npupone. YK-1, OITK-1

39. OcHoBbl xumuueckoi TepmoauHamMuku. YK-1, OIIK-1

40. DHTanenus U TemioBoi 3¢ ekt peakuu YK-1, OIIK-1

41. BeruucieHnue SHTAIbINHM PEAKLUHU 110 3HAYCHUSAM SHTAIBINA 00pa30BaHMs MPOAYKTOB U
pearenToB peaknuu. 3akoH ['ecca. YK-1, OIIK-1

42. Ourponus. YK-1, OIIK-1

43. Bropo¥#i 3aK0H TEpMOJIMHAMUKHN KaK KPUTEPUI HANpaBiICHHUS XUMHUYECKOM peakiuuu. Y K-
1, OIIK-1

44. [IpuMeHeHHE U 3HAYCHHE SHEPreTHKN XumMudeckux peaknuid. YK-1, OITK-1

45. OcHOBHbIE MPUHLHUIIBI KBAHTOBOW TEOPHHM CTPOEHHS BELIECTBA: MPEICTABICHUS O KOp-
MyCKYJISIPHO-BOJHOBOM [yaqu3Me SIBICHUN MHKPOMHUpA, MPUHIIUIIE HEOMPEIeIEHHOCTH, YpaB-
Hernu Ulpenunrepa, BoaHOBOM (yHKIMHK, aToMHOM opouTamu. YK-1, OITK-1

46. KBaHTOBBIC YKCla: TJIaBHOE, OpOUTaNIbHOE, MarHUTHOE U crinHoBoe. YK-1, OIIK-1

47. DHepreTuueckue ypoBHU U nogypoBau aroma YK-1, OIIK-1.

48. TlpuHIUOBI 3aMIOTHEHUS SJEKTPOHHBIX  OpOUTallel aToMa B OCHOBHOM COCTOSTHUU:
npunuun [laynu, npasuno Xynna. YK-1, OIIK-1

49. TlocTpoeHne CTPYKTYphl NEPUOAUYECKON CUCTEMBI, UCXOIS U3 DHEPreTUYecKoi mocie-
JI0BaTEJIbHOCTH MTOAYPOBHEN MHOro31eMeHTHbIX aroMoB. YK-1, OIIK-1

50. IlonsiTue nepuona u ero popmupoBanue no npasmiam Kneukosckoro. YK-1, OITK-1

51. IlpuymHbI pa3Iu4HON JUIMHBI TIEPHOMOB; S-, p-, O-, f-2eMEeHTBI M MX pacIOIOKEHUE B
CTpyKType nepuoaudeckoit cuctemsl. YK-1, OIIK-1

52. Ilepuoguueckuii 3akoH. 3HaUCHUE MTepUoaUecKoro 3akoHa st xumun. Y K-1, OITK-1

53. CBoiicTBa aTOMOB 3JIEMEHTOB (ITOTEHIIMAJl HOHU3ALUHU, CPOJICTBO K JIEKTPOHY, dJIEKTPO-
OTpHULATENILHOCTb, paanycsl Ban-aep-Baansca). YK-1, OINIK-1

54. OOue XMMUYECKHEe CBOMCTBA 3JIEMEHTOB U MEPHOAMUYECKUI XapakTep MX HW3MEHEHHs
VK-1, OIIK-1

55. Peakuunonnas crmocooHocth BemectB. YK-1, OITK-1

56. Tunsl cBsi3eii: KOBaJICHTHAs, HOHHAsI, MeTaJUTM4eckasi, Bojgopoanas. YK-1, OITK-1

58. XapaKkTepuCTUKU CBS3EH: AIIEKTPUUYECKUE TUMOIbHbIE MOMEHTHI, 3()(hEeKTUBHBIE 3apsi/ibl
aTOMOB, CTENIEHb HOHHOCTH, HAIIPAaBJIEHHOCTh M HACBILIEHHOCTh, SHEPTUs U JuHa cBsizu. YK-1,
OIIK-1

59. Tunel rubpuaM3auu aTOMHBIX opouTasneit u reometpus Monekyil. YK-1, OIIK-1

60. CBoeoOpa3ue CTpOeHHs aToMa BOJOpOJa, (PU3MUECKUX U XUMUYECKUX CBOHCTB 3TOTO
asieMeHTa U ero coequnennii. YK-1, OIIK-1

61. Bona, reomerpus u coiicta ee monekynsl YK-1, OITK-1

62. Boga B celIbCKOM XO03SICTBE. DKOIOTHUECKHE aclIeKThl Bogonoab3oBanug YK-1, OIIK-1

63. Dnements! IA-noarpynns YK-1, OITK-1

64. Dnements! [IA-noarpynmsr YK-1, OINK-1

65. OnemenTts! A —moarpynner -~ YK-1, OIIK-1

66. Dnements! [VA-noarpynmsr YK-1, OITK-1

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

68. Dnements VIA-noarpynmsr YK-1, OITK-1

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

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

71. Tlepexoansie metamuisl YK-1, OITK-1

72. OCHOBHBIE XUMHUYECKHE 0COOEHHOCTH JJaHTaHOUI0B U akTuHOHI0B YK-1, OIIK-1

73. Dnekrpoxumuyeckue cBoiictea Mmetaios. YK-1, OITK-1



74. Dnexrponus. YK-1, OIIK-1

75. Xumnueckas uaentudukamus YK-1, OIIK-1

76. IlpenmeT u 3aa4u aHATMUTUYECKON XUMUU. PONlb aHATMTUYECKON XWMHUU B MPOU3BOJI-
CTBEHHBIX IPOIIeccaX, B KOHTPOJIE KauecTBa MPOAYKIIMH, B OXpaHe OKpyxaromei cpenbl. [ToHs-
e o IIJIK YK-1, OIIK-1

77. KauecTBEHHBIH U KOJIMYECTBEHHBIN aHann3. Mx 3nauenue YK-1, OIIK-1

78. Xumndeckne u (PU3UKO — XUMUYECKUE (MHCTPYMEHTalbHBIE) MEeTOAbl aHanmm3a YK-1,

OIIK-1

79. Xumuueckue MeTo sl uaeHTudukanmu. I papumerpudeckuii ananus YK-1, OIIK-1

80. Tutpumerpuueckwnii ananus YK-1, OIIK-1

81. KucnorHo-ocnoBnoe tutpoanue YK-1, OIIK-1

82. OkucnurensHO-BoccTaHOBUTENbHOE TUTpoBaHue YK-1, OIIK-1

83. Xpomarorpadus. Ee cymHocTs u pasHoBHIHOCTH. [lokazarenu xpomaTtorpaduueckoro
pasznenenus. Cnydau npumenenust YK-1, OIIK-1

84.Ilorenmomerpuueckoe Tutpoanue YK-1, OITK-1

85. Abcopbumonnas ¢poromerpus YK-1, OITK-1

6.3. llIka/1a OEHOYHBIX CPEACTB

(50-74 Ganna)

«xopouio»

YpoBHH Kpurepuu oueHuBanus OueHo4yHbIe
OCBOCHUSA cpeacraa
KOMIeTeHIM i (k0J1. 62J/1710B)

[IponBuHyTHII 3HaeT
(75-100 6aoB) | - IOTHO TEOPETUUYECKUIT MaTepuai, KOTOPbIH yMe- | TecToBble 3a1aHuUs
€T COOTHECTU C BO3MOKHOCTSMH IPAKTUYECKOIO (18-40),
«OMAUYHON MIPUMEHEHUS; OMITETCHTHOCT-
ymeer
- MHTETPUPOBATH 3HAHUS W3 PA3HBIX pPa3/eioB, HO
COeIMHSAI MOSICHEHNE 1 000CHOBaHUE, OPUCHTHPOBAHHOC
-BBITIONHATE TIPAKTUKO-OPHEHTHPOBaHHbIE U cu- | 3ananue (2-10),
TyallUOHHBIE 3aJaHUsl, pEIIaTh TUIIOBBIE U IIPO- pedepar (2-5),
(eccruoHaIbHO-HANIPABIICHHBIE 3a/1a4H, JK3aMeH
- ObICTpPO W 0e30MHUO0YHO MPOUIIFOCTPUPOBATH (38-50 GawIoB)
OTBET COOCTBEHHBIMU ITPUMEPAMH,
- BECTHU IIPEIMETHYIO JIUCKYCCHUIO;
BJIaJeeT
- TEPMUHOJIOTHEN U3 Pa3INvHbIX pa3/IeNoB Kypca,
- crnocobaMM  MBICIMTENBHOM  JIeATeNbHO-
CTH(aHAJIN30M, CHHTE30M, CpaBHEHHEM, 0000Iiie-
HUEM U T.JI.),
- apryMEHTHUPOBAHHOW, I'PAMOTHOM, YETKOM pe-
YbIO.
bazoBsIit 3HaeT

- TEOPETUYECKUI W NMPAKTUYECKHI MaTepHal, HO
JIOITyCKaeT HETOYHOCTH;

ymeer

- COEIUHSATDH 3HAHUS U3 Pa3HBIX Pa3/eIIoB Kypca,

- HAXOJUTh NIPaBUJIbHBIE IPUMEPHI U3 TPAKTUKH,

- pelaTh TUIIOBBIE 3a/1a4H;

BJIaJeeT

- TEPMUHOJIOTHUEN U3 PA3IIMYHBIX pa3[eioB Kypca,
IIPY HEBEPHOM YIOTPEOJIEHUU CaM HCIPABISET

TECTOBBIC 3aJaHHSI
(15-34),
KOMIIETEHTHOCT-
HO-
OPUCHTUPOBAHHOE
3aganue (2-10),
pedepar (2-5),
sk3ameH (25-37)




HETOYHOCTH,

- BCEM COJEPKAHUEM, BUIUT B3aUMOCBS3U, MOXKET
IIPOBECTH aHAJIN3 U T.J., HO HE BCEIJa JIEIaeT 3TO
CaMOCTOSITENIbHO, 06€3 MOMOIIY MPETo1aBaTers,

- crnocobaMM  MBICIMTENbHOM  JIesTeNbHO-
cTH(aHAJM30M, CHHTE30M, CpaBHEHHEM, 0000IIe-
HUEM U T.JI.);

- apryMEHTUPOBAHHOW, I'PAMOTHOM, YETKOW pe-
Yb10.

[ToporoBssiii
(35-49 6amnoB)

3HaeT
- TEOPETUYECKUI M MPaKTUUYECKUI MaTepual, HO

TECTOBBIC 3adaHUA

JIOTyCKaeT OLINOKH; (12-24),
«yooenemeopu- | ymeer KOMIICTCHTHOCT-
menvHo» - COEAMHSTHh 3HAHUS U3 Pa3sHBIX Pa3/EIOB Kypca
TOIBKO MPH HABOAIIMX BOIPOCAX Ipermomasate- | Ho-
s, OpPUEHTUPOBAHHOE
- C TPYAOM COOTHECTM TEOPETUYECKUU U IIPAKTHU- | 3aJaHUE (2-5),
YecKHi, JOMycKas OUIMOKM B PEIIEHUH THUIOBBIX | pedepar (2-5),
3a/[a4 Ha NPUMCHCHHE 3HAHMI B PCANIbHON NPAK- | sx3amen (15-20)
TUYECKOU JIESTEIbHOCTH;
BJIajIeeT
- HEJOCTaTOYHO CIOCO0AMU MBICIUTENBHON Jes-
TENbHOCTU(AaHAIN30M, CHHTE30M, CpaBHEHHEM,
0000IIIEeHHEM U T.11.);
- ci1aboii apryMeHTaIe, JIOTUKO|H TMpHu MoCTpoe-
HUU OTBETA.
Husknii He 3HaeT
(1OTIOPOTOBBIN) | - TEOPETUUECKHUI U MPAKTUICCKUN MaTepual, TECTOBEIE 3aaHHS
(KOMIIETEHIIUS HE | - CYIIHOCTHOM YacTH Kypca; (0-11),
chopMHUpOBaHa) | HEe yMeeT KOMIICTHTHOCT-
(menee 35 6an- | - 6e3 CyIIECTBEHHBIX OIIMOOK BBICTPaUBATh OTBET,
JIOB) BBITIOJIHATH 33aHHE, HO
- BBIMOJIHSATH MPAKTHKO-OPUEHTUPOBaHHBIE U cH- | OPUCHTHPOBAHHOC
«Hey0oen1emeo- | TyallUOHHBIE 3aJlaHMs, pellaTb UHTErPUPOBAHHbIC | 3aJaHHE (0-4),
pumenvnoy» 337124y TPO(eCCHOHATBLHON HaPaBJIEHHOCTH, pedepar (0-4),

- WJUTIOCTPUPOBATH OTBET MPUMEPaMH;
He BJIajieeT

- TEpPMUHOJIOTHEN Kypca,

- crocob0aMy MBICTUTEIBHON AEATeNbHOCTH (aHa-
JIU30M, CHHTE30M, CpaBHEHHEM, OOOOIIEHHEM H
T.J.);

- TPaMOTHOM, YETKOW PEYbIo.

sk3ameH (0-16)

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE o0ecnieueHne JUCHUTINHbBI

(Mmomy.st)

7.1. OcHoBHas1 y4eOHas IUTEPATYypPA
1. Ky3nenosa P.B. YueOHO-MeTONMUECKUI KOMILIEKC AUCIMIUTUHBI «XHUMHS HEOpraHHye-
CKasi ¥ aHAJTUTHUYECKas» JIsl 00ydJaroluXxcs 1Mo HarpaBieHuio moarotoBku 35.03.04 Arponomus,

MpuuypuHck, 2024,

2. Heoprannueckas xumus B 24. Yactb 1. TeopeTndyeckrne OCHOBBI 5-U31., TIEp. U JOII.
yueOHUK Juia akageMudeckoro OakanaBpuara. /Kuszes [.A., Cmapeirun C.H.- [DnekTpoHHbII



pecypc].- M.: FOpaiit, 2017.-253c.
https://www.biblio-online.ru/book/CBB63B81-B4EA-46F2-8981-DC1B24AFC357

3. Heopranunueckasi xumust B 24. YacTs2. XUMHS 2IEMEHTOB 5-U3[., Iep. U J0I. YIeOHHK
JU1s akagemudeckoro 6akanaBpuara. /Kuaszes J[.A., Cmapeirua C.H.- [DnexTpoHHBIN pecypc].-
M.: FOpaiir, 2017.-359c.
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D

4. Ananmutuueckas xumus B 2-x kaurax. Kuura 1. Xumuueckue MeTOJbl aHald3a. 2-€
U3Jl., UCIpP. U JOM. YUeOHUK M MPaKTUKyM JUIs MpUKIaAHOro OakanmaBpuara/ AleKcaHIpoBa
2.A., laitnykosa H.I'. [DnexTponnsiit pecypc].- M.: FOpaiit, 2017.-551c.
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFAT6D

5. Ananutnueckasi XuMus B 2-X kuurax. Kaura 2. ®u3nko-XuMHUYECKUE METObl aHAJIN3a
2-¢ u3A., HCOp. U JAO0N. Y4YeOHMK U TPaKTUKYyM JJs MPUKIAAHOro OakaiaBpuaTa
Anekcanapoa D.A., lNalinykosa H.I'. [Dnexkrponnsiii pecypc].- M.: FOpaiit, 2017.-355¢.
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1DOD1

7.2. lonoaHUuTEILHAS Y4eOHAas1 JIUTEPATypa
1. INonomapesa, H. A. Heopranwdeckass U aHaTMTHYECKass XUMHEsI | yaeOHOe mocodue /

H. A. Tllonomapesa, 1. B. Konesa, T. I1. Muiymss. — Owmck : Omckuii 'AY, 2014. — 136 ¢c. —
ISBN 978-5-89764-442-1. — Tekct : 31eKTpOoHHBIN // JlaHb : 37IeKTpOHHO-OMOIMOTEUHAS CH-
crema. — URL.: https://e.lanbook.com/book/64866

2. Capraes I1.M. Heopranuyeckas xumusi: yueOHoe nocodue / Capraes IL.M. - [Dnek-
TPOHHBIN pecypc].- M.: n3narensctBo «Jlanb» 2013.- 384c.
https://e.lanbook.com/book/369997category pk=43778#authors

3. AHanuTH4eckast XUMHUS U PU3UKO-XMMUYECKHE METO/IbI aHanu3a: yuyeonuk. B 21.T.1/
ITox pen.A.A. Mmenko. — 3-e u3a.; crep.- M.: Akagemusi, 2014.- 352c.- ( Boiciiee oOpa3zoBanue
OakanmaBpuar).

4. AHanuTHuecKas XUMHS 1 (PU3NKO-XUMUYECKHEe METOIbI aHanu3a: yueOHuk. B 21. T.2/
[Tox pen. A.A. Nmenko. — 3-¢ u3.; crep.- M.: Akanemust, 2014.- 416c¢.- ( Beicmee o6pa3oBanue
OakanaBpuar).

7.3. MeToauyeckne yKa3aHus 10 OCBOCHUIO TMCUMILINHBI

1. Kysnenosa P.B. Meroauueckue ykazaHust sl CAMOCTOSATENILHON pabOThl 00Yy4YarOIIUXCSI
10 TUCLUIUIMHE «XUMUS HEOpraHMYecKas M aHaJIMTHYecKasy, MuuypuHck, 2024.

2. Ky3nenosa P.B. YueOHO-MeTOIMYECKUIT KOMIUIEKC TUCHUILUIMHBI «XUMHS HEOpraHuie-
CKasi ¥ aHAJUTHUYECKas» JJIsl 00ydJaroluXxcs Mo HarpaBieHuio moarotoBku 35.03.04 Arponomus,
Muuypunck, 2024.

7.4. AadopmannonHbie U HU(PPOBbIE TEXHOJOTMH (IPOrpaMMHOe odecrie-
YyeHHe, COBPpeMeHHbIe MpodeccuoHaIbHbIE 0a3bl JaHHBIX U HH(POPMAIIHOHHBIE

CIIPaBOYHbIE CHCTEMBI)

VYyebHast AuCHUIUIMHA (MOJAYJB) MPEIyCMaTPUBAET OCBOCHHE MH(DOPMAIMOHHBIX U LUQ-
POBBIX TeXHOJIOTUNA. Peanuzanus nu@poBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE 5IB-
JIACTCA OI[HOI71 U3 Ba)KHEUIIINX LICJ'ICﬁ O6pa30BaHI/I$I, ;[aromeﬁ BO3MOXHOCTb Pa3BUBATh KOHKY-
PEHTOCIIOCOOHBIE KauecTBa 00yUarOIUXCsl KaK OyAyIIUX BbICOKOKBATU(HUIIMPOBAHHBIX CIIeLHa-
JIUCTOB.

[{u¢poBble TEXHOJIOTUU MPETyCMaTPUBAIOT Pa3BUTHE HABBHIKOB 3(P(HEKTUBHOTO pPEHICHUS
3aJa4d HpO(I)eCCI/IOHaHBHOFO, CONHUAIBHOIO, JIMYHOCTHOI'O XapaKTepa € UCIIOJIb30BaAHUCM pPa3JInyi-
HBIX BHJOB KOMMYHHKAIIMOHHBIX Texuonoruii. OcBoeHHE HI/I(i)pOBI)IX TEXHOJIOTUH B paMKax
I[aHHofI JUCIHUITIINHBI (MOIIYJ'I}I) OpPUCHTHUPOBAHO Ha CIIOCOOHOCTH 0€30IIacCHO U HaJJICXKXallum
00pa3oM moJrydath JOCTYM, YIIPABIATh, HHTETPUPOBATH, OOMEHUBATHCS, OLICHUBATh U CO3/1aBaTh
UH(OPMALIKIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUH. DopMupoBanue Q-


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

pPOBOIl KOMIIETEHTHOCTH MpeAronaracT padoTy C JaHHBIMHU, BJIAJICHHE WHCTPYMEHTAMHU IS
KOMMYHUKAaIUU.

7.4.1 DJ1eKTPOHHO-0UOJINOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue yciuyr ot 03.04.2024
No 6/1 (CeteBas saekTpoHHass OMOINOTEKA)

2. baza gaHHBIX 31eKTpoHHBIX HHpOpManmoHHbx pecypcoB ®I'BHY ITHCXE (morosop
1o 00ECMEYEHHUIO TOCTYIA K 3JeKTpOHHBIM HHpopManroHHbIM pecypcam OPI'BHY ITHCXB ue-
pe3 Tepmunan ypaneaHoro qocryna (TY ] ®T'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.9nekTpoHHas 6ubauoTeuHas cuctema «HarmoHanpHBIN mUGpPOBOH pecypc «PykoHTY:
Komnekmuu «ba3osbiit MmaccuB» u «Konoc-c. Cenbekoe xossictoy (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIYT M0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «dnekrponnoe n3narensctso KOPANT» (https://urait.ru/) (1oroBop Ha OKa3aHHUe
YCIIYT 10 MPeI0CTaBICHUIO JOCTyma K oOpazoBarenbHoil miathopme OO0 «IneKTpoHHOE U3/a-
teabcrBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekrpoHHO-OnOIMOTeUHas cuctema «Bepraackuit» (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3THOE UCIOJIb30BaHUE TIpou3BeeHui oT 26.03.2020 Ne 14/20/25)

6. baza nmanabix HOB «HanumonanbHas snextpoHHas OuOimoreka» (https://rusneb.ru/)
(moroBop o moakmoueHnn k HOb u npenocrasnennun noctyna k oobekram HOb ot 01.08.2018
Ne 101/HDB/4712)

7. CornaiieHue 0 COTPYIHUYECTBE MO OKa3aHUIO OMOIMOTEYHO-MH(POPMAIIMOHHBIX U CO-
IUOKYJIBTYPHBIX YCIIYT MOJIb30BATESIM YHUBEPCHTETA U3 YHCIa WHBAIUAOB 110 3PEHUIO, CI1a0o-
BUJSIIINX, WUHBAIUAOB APYTUX KAaTErOpuUil ¢ OTpaHUYEHHBIM JOCTYNOM K HH(OpMAalUHU, UL,
UMEIOIIUX TPYAHOCTU ¢ uTeHHeM IutockoredatHoro tekcta TOI'BYK «TamGoBckas obmactHas
yHUBepcalbHasg HayuHas oubimoreka uM. A.C. Ilymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotpyanuyectse oT 16.09.2021 Ne 6/H)

7.4.2. UudopmManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounas npaBoBas cuctema Koncynsrantllntoc (JoroBop mocraBku, ajanTaluuy U
conpoBoxaeHUs 3k3eMIusipoB cucteM Koncynprantllimtoc ot 11.03.2024 Ne 11921 /13900/9C)
2. DnekTpoHHBIN nepuoanyeckuii cnpaBouyHuk «Cucrema TAPAHT) (noroBop Ha yciy-
I'M TI0 conpoBokAeHUIO oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe MpodeccHOHAIbHBbIC 0a3bI JAHHBIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpaMMbl «Pocmetony (morosop ot 15.08.2023 Ne 542/2023)

2. ba3za nannbix HayuHoii anextponnoii 6ubnuorexku eLIBRARY.RU — poccuiickuii nn-
(dbopMaIlMOHHO-aHAIMTUYECKUM MOpTaji B 00JIaCTH HAYKH, TEXHOJIOIMH, MEIULIMHBI U 00pa3oBa-
uus - https://elibrary.ru/

3. TTopTan oTKpeITHIX HaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpoiTele JaHHble DexepanbHOW CaykKObl TOCYAApCTBEHHOM CTAaTHUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JIM1eH3MOHHOE U CBOOOTHO PACIPOCTPaHsieMOe MPOrpaMMHOe
o0ecneyeHue, B TOM YHCJIe 0T€4eCTBEHHOT0 MPOU3BOICTBA

Ne | HaumenoBanue Pazpabotunk I10 |doctymHocts (yin Ccpuika Ha Enn- PexBuzutel noa-
(mpaBoobnana-  [IIeH3MOHHOE, CBO| HBIH PEECTp pOocCHii- | TBEP)KIAIOIIETO TOKY-
TeJNb) 601HO pactpo{ CKHUX mporpamM Uit [ MeHTa (TIpH HaJIHYHH)
CTPaHsAEMOE) OBM u BJ] (pu
HaJIU4IMH)
1 | Microsoft Windows, | Microsoft JInnensnonxoe - JInnensus
Office Professional Corporation oT 04.06.2015 Ne



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

65291651 CPOK
nercTBus: 6ecCpoIHO

AnruBupycHoe mpo- | AO «Jlabopato- | JlunensnonHoe https://reestr.di CyOIuIeH3HOHHBII
rpammHOe obecrieue- | pusi  Kacmepcko- gital.gov.ru/reestr/3 | morosop ¢ OO0 «Cod-
HUC ro» 66574/?sphrase_id= | Ttexc» ot 24.10.2023 Ne
KasperskyEndpointS | (Poccus) 415165 0/H, CPOK eHCTBUSL: C
ecurity ans OusHeca 22.11.2023 mo
22.11.2024
MoiitOducCraugapr- | OO0  «Hossie | Jlnnensnonuoe https://reestr.di Koutpakr ¢ 00O
HBIH - o0JlauHblE  TeX- gital.gov.ru/reestr/3 | «PyGukomn»
OducHbrit naker | Hosmorum» (Poc- 01631/?sphrase_id= or 24.04.2019 Ne
UL paboOTBl C JIOKY- | CHs) 2698444 0364100000819000012¢
MEHTaMH U IOYTOH pOK meHcTBHA: Oeccpod-
(myoffice.ru) HO
OducHbIi maker AO «P7» JlutieH3noHHOE https://reestr.di Kontpakt ¢ OO0
«P7-Oducy gital.gov.ru/reestr/3 | «Codrexc»
(mecktomHast  Bep- 06668/?sphrase_id= or 24.10.2023 Ne
cHis) 4435041 0364100000823000007¢
pOK neicTBus: Geccpou-
HO
Omnepanuonnas  cu- | OO0  "bBazanet | JluneH3nonnoe https://reestr.di Konrtpakt ¢ OOO
creMa «AnbT OOpa- | cBOOOHOE MPO- gital.gov.ru/reestr/3 | «Codrexc»
30BaHME» rpamMmHOe obec- 03262/?sphrase_id= or 24.10.2023 Ne
neyeHue" 4435015 0364100000823000007¢
pOK neiicTBus: Geccpou-
HO
IIporpammuas  cu- | AO «AnTtHIuia- | JIMIEH3HOHHOE https://reestr.di JIniieH3MOHHBIN
cremMa Juisi oOHapy- | ruar» (Poccus) gital.gov.ru/reestr/3 JoroBop ¢ AO «AH-
KEHHS  TEKCTOBBIX 03350/?sphrase_id= TUILIAIHAT OT
3aMMCTBOBaHUHA B 2698186 23.05.2024 Ne 8151,
y4eOHBIX W HAYYHBIX CPOK IeHCTBUSL: ¢
paboTtax «AHTHILIA- 23.05.2024 no
THaT BY3» 22.05.2025
(https://docs.antiplagi
aus.ru)

Acrobat Reader
- TpPOCMOTp JAOKY-
mentoB PDF, DjVU

Adobe Systems

CB00OOIHO pac-
npocTpaHseMoe

FoxitReader
- TIPOCMOTPp JOKY-
mentoB PDF, DjVU

FoxitCorporation

CBoboaHO pac-
MPOCTpaHsIeMoe

7.4.5. Pecypcbl HHPOPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn « UHTEepHE)

1. CDTOwiki: 6a3a 3Hanuii 1o 1udpoBoi Tpanchopmaruu https://cdto.wiki/
2. HTTP://WWW.CHEMISTRY.NAROD.RU/HIMIYA/UCH_CHEM_ORGANO1.HTML;

3. http://rucont.ru/

4. http://window.edu.ru
5. http://e.lanbook.com

7.4.6. Iln¢ppoBble MHCTPYMEHTHI, IPUMEHsIeMble B 00pa30BaTeJIbHOM


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

nporecce

1. LMS-mnardopma Moodle

2. BupryanpHas qocka Mupo: miro.com

3. Bupryansnas nqocka SBoardhttps://sboard.online

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

5. O6naunslie cepBuckl: Annekc./uck, Obnako Mail.ru
6. CepBucs onpocoB: SAugexkc ®opmbr, MyQuiz

7. CepBuchl BueocBsizu: Suaekc tenemoct, \Webinar.ru

8. CepBuc coBmecTHOW paboThl Hax mpoekTamu Uit  HeOombmux rpynn  Trello
http://www.trello.com
7.4.7. llndpoBble TEXHOJOTHH, IPUMEHsIEMbIE NTPH U3YUYEHUU
JTUCHHUILINHBI
No [Hudposbie Buner yue6Hoii paboThl, BeI- | DopmMupyembie UK
TEXHOJIOTHH MOJTHSIEMBIC C TPUMEHCHUEM | KOMIICTCHIIHH
U(PPOBON TEXHOJIOTHH
1. | OGmaynbIe Jlextyu YK-1 NA-1yk-1 A-2yk1,
TEXHOJOTUH CamocrosiTenpHas padoTra N-3yk-1, U-4vk-,
NJ-5yk-1
OIIK-1 W/I-1lonk-1
2. | bonbmue nannbpie | Jlexkuun YK-1 NA-1yk-1 M-2yk1,
CamocrosTenbHas padbora U-3yk1, U-4yk-,
NJI-5vk-1
OIIK-1 W/I-1lonk-1

8. MaTtepuajibHO-TeXHUYECKOEe o0ecrnevyeHne M CIUTIIUHBI (MOILYJIA)

YyeOHass ayauTo-
pus IS TIPOBEICHHS
3aHATUN CEMHUHAPCKOTO
TUMA, TPYNIOBBIX U
WHJUBUIyaJIbHBIX KOH-
CyJNbTalliid, TEKYIIETO
KOHTPOJIA U TPOMEXKY-
TOYHOU arrecranuu (T.
Muuypunck, yn. HH-
TEepHAIMOHAIbHAS, JOM
No 101, 2/11)

1. bans BonsHas yaboparopHasi (MHB.
Nel1101044756).

2.DOTO3NEKTPOKOIOPUMETP (uHB. Ne
1101044666)
3. PH-merp (unB.  Nell01044689)

4. llIxad BeITsKHOM (MHB. Ne1101061403)

VYyebnas ayauro-
pus Ui TPOBEACHUS
3aHATHN JIEKIIMOHHOIO
tuna (r. MuuypHuHCK,
yi. HHTepHanmoaH b-
Hast, oM Ne 101, 2/32)

1. XXamto3u ropH3OHTANBHBIE HA TPHU

OKHa (uHB. No 2101065486)
2.  HWurepaktuBHas jgocka (MHB. Ne
2101040205)

3. CucreMHbIif KOMIUIEKT: mporeccop Intel
Original LGA 1150, Bentumnstop Deepcool
THETA 21, marepunckas mata ASUS
H81M-K<S-1150 iH, mamste DDR3 4 Gd,
xectkuit auck 500 Gb, xopnyc MAXcase
H4403, 6nox mumranuss Aerocool 350W (
WHB. Ne 21013400740)
4. Tlpoektop Viewsonic PJD6243 DLP
3200 lumens XGA 3000:1 HDMI 3D

1. Microsoft
Windows 7 (mumensus
or  31.12.2013 No
49413124, 6eccpouHo).
2. Microsoft Office
2010 (yMuensuss  OT
04.06.2015 Ne
65291658, 6eccpodHO).



http://www.trello.com/

5. HaGopsl 1eMOHCTpallMOHHOTO 000PYI0-
BaHUS M y4eOHO-HATJISAHBIX TOCOOUIA.

Ilomemenne  mig
CaMOCTOATEJIBHON  pa-
601bl (T. MUYYypHHCK,

yi. HHTepHannoHa b-
Hasg, gom Ne 101,
3/2396)

1. Jlocka  kmaccHas  (uHB.  Ne
2101063508)
2. XKamoszu (uaB. Ne 2101062717)
3. XKamo3u (uaB. Ne 2101062716)

4. Komnstotep Celeron E3500, mar. miata
ASUS, onep.mamsate 2048Mb, MOHHUTOD
19"AOC (unB.Ne 2101045283, 2101045284,
2101045285)

5. Kommbltotep
2101042569)

6. Monobnok 1RU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gh/DVDRW/MCR/DOS/WiFi/white/Web/
KJ1aBuatypa, Mbib (B, No 21013400521,
21013400520)

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

8. Kommnbrorep TopHano Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)
9. Okpan Ha mratuBe (MHB.Ne 1101047182)
KomnbroTepHass TeXHHMKAa MOJKIOYEHA K
cetu «MHTepHET» U obecnedyeHa J10CTYIIOM
B OMOC yHuBepcurera.

Pentium-4  (unB.Ne

1. Microsoft
Windows XP,7 (nuieH-
3ug ot 31.12.2013 Ne
49413124, 6eccpouHo).
2. Microsoft Office
2003, 2010 (nuuensus
or  04.06.2015  Ne
65291658, GeccpodHO).
3. AutoCAD Design
Suite Ultimate (moro-
Bop ot 17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus
5.1 nokanbHas, oOpa3zo-

BaTeJabHAs  JIMLIEH3M,
CCpUIHBIN HOMED
NC50B-270716 nuiieH-
33U JIEUCTBUTEIbHA
OeccpouyHo,  Oecruiat-
Has).

5. IlporpaMmHBIA KOM-
TJIEKC «ACT-Tect
Plus» (uneH3noHHBIN
noroop ot 18.10.2016
Ne JI-21/16).
6. THUC  Maplnfo

Professional 15.0 s
Windows ans yueOHBIX
3aBeJIeHUH  (JIMIIEH3U-
OHHBIM  JIOTOBOpP  OT
18.12.2015
Nel123/2015-y)

PabGoyas mporpaMmma AMCIUIUIMHBI COCTaBIIeHa B cOOTBETCTBHH ¢ TpeboBanusmu GI'OC BO
— OakajaBpuar 1o HampaBieHUH MoAroToBkH 35.03.04 ArpoHOMMS, YTBEPKJIEHHOTO MPUKA30M
MunuctepctBa oOpa3oBaHus 1 Hayku Poccuiickoit @enepauuu Ne 699 ot 26 wuronst 2017 r.

ABTOp: A0uEHT Kadeapbl OMOJOTUH U XUMUH, KaHIuaaT XuMudecknx Hayk Ky3nerosa P.B.
Peniensent: C.1. [lanunun - 3aBeAyronuii kKageapoil TEXHOJIOTUN MPOU3BOICTBA, XPAHCHUS
Y TIepepabOTKU MPOTYKIIUHA PACTEHUEBOJICTBA, KaHIUIAT CEIbCKOXO35MCTBEHHBIX HAYK, JOICHT

[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl

2019r.)

(mpotokon Ne

8 ot «15» ampens

[Iporpamma paccMoTpeHa Ha 3aceaHuH yaeOHO-MeToanueckoir komuccnu [1momooBoi-
Horo uHctutyra um. M.B. Muuypuna Muuypunckoro I'AY (nportokon Ne 9 ot « 22» amnpens

2019 1)

[Tporpamma yTBep>kKaeHa pelieHueM Y 4eOHO-MEeTOANYECKOrO COBETa YHUBEPCUTETA
npotokoia Ne 8 ot 25 anpens 2019 .

[Iporpamma nepepaboTaHa U JIOTIOJIHEHA B COOTBeTCTBHH ¢ TpeboBanusmu ®I'OC BO




[Iporpamma paccMoTpeHa Ha 3acefaHuu Kadeapbl OMOJIOTUHA U XUMUHU (TTPOTOKOJ Ne 7 oT
«27» maprta 2020 T.)

[IporpamMma paccMoTpeHa Ha 3aceaHuu y4yeOHO-MeToauueckor komuccuu IlnogooBor-
Horo uucrtutyra um. .B. Muuypuna (npotokon Ne 9 ot « 20» anpenst 2020 r)

[IporpamMma yTBepklieHa pelieHHeM Y4YeOHO-METOJUYECKOr0 COBETa YHHMBEPCUTETa
(mpotoxous Ne 8 ot 23 anpens 2020 r.)

[Tporpamma nepepaboTaHa u JOMOJHEHA B COOTBETCTBUM ¢ TpeboBanusmu ®I'OC BO

[Tporpamma paccmoTpeHa Ha 3aceqaHuu Kadeapsl 6uonoruu u xumuu. [Ipotokon Ne 8
oT «15» mapta 2021 1.

[Tporpamma paccMoTpeHa Ha 3aceJaHuM y4eOHO-MeToquuecKoi komuccuu [lnogoosomi-
Horo uHctutyra uM. .B. Muuypuna Muuypunckoro I'AY. Ilpotokon Ne 9 ot «19» anpens
2021 r.

IIporpamma yTBepxkJieHa pelLIeHHeM YueOHO-METOIMYECKOT0 COBETa YHUBEPCUTETA.
[Tporoxon Ne 8 ot «22» anpenst 2021 r.

[Iporpamma nepepaboTana u A0MOIHEHA B cOOTBeTCTBHH ¢ Tpeboanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acenaHuu kadeapsl Ononoruu u xuMun. [Ipotokon Ne 10
ot 28 mas 2021 r.

[IporpamMmMa paccMOTpeHa Ha 3aceaHuM yueOHO-MeToauueckol komuccuu Ilnomoosou-
Horo uHctutyra uM. M.B. Muuypuna Muuypunckoro I'AY. IIporokon Ne 11 ot 21 utons 2021 r

[Iporpamma yTBepkIieHa peHIeHHEM YUueOHO-METOIMYECKOTO COBETa YHUBEPCUTETA.
[IpoTokon Ne 10 ot 24 wuronsa 2021 r.

ITporpamma nepepaboTaHa 1 A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.

ITporpamma paccMoTpeHa Ha 3aceaHuu Kadenpsl ouonoruu u xumuu. IIporokon Ne 8 ot
4 anpens 2022 1.

IIporpamma paccMoTpeHa Ha 3acelaHMM yuyeOHO-MeToudeckoil komuccuu [lnogooBom-
Horo uuctutyra um. .B. Muuypuna Muuypunckoro I'AY. IIpotokon Ne 8 ot 18 ampens 2022 ¢

IIporpamma yTBepxkJieHa pelIeHHeM YueOHO-METOJIMYECKOTO COBETa YHUBEPCUTETA.
ITporoxon Ne 8 ot 21 ampens 2022 r.

ITporpamma nepepaboTtaHa 1 A0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboBaHusmMu ®I'OC BO.

[Tporpamma paccmoTpeHa Ha 3acefaHuM Kadeapsl ononoruu u xumuu. IIporokon Ne 11
ot 5 urons 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHMM Y4€OHO-METOAMYECKOH KOMHUCCHM HMHCTHTYTa
(dbyHIaMeHTaIbHBIX W MPUKIAIHBIX arpoduorexHosioruii um. U.B. Muuypuna MudypuHckoro
I'AY. ITpotokon Ne 11 ot 19 ntons 2023 r.

[IporpamMma yTBepkaeHa pelieHueM Y4eOHO-METOAMYECKOTO COBETa YHHBEPCHUTETA.
ITporoxon Ne 10 ot 22 wutons 2023 r.

ITporpamma nepepaboTtaHa 1 J0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboanusmMu ®I'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceanuu kadenpsl Ononoruu u xumMuu. [Ipotokon Ne 9 ot
6 mas 2024 r.

[IporpamMma paccMoTpeHa Ha 3acelaHud Y4eOHO-METOAMYECKONW KOMHCCHU HHCTUTYTA
byHIaMEHTAIBHBIX W MPHUKJIAAHBIX arpooworexHosoruii uM. M.B. Muuypuna MudaypuHCKOTO
I'AY. Ilpotokon Ne 10 ot 20 mas 2024 r.



[IporpamMma yTBepkJeHa pemieHueM Y4eOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA.
ITpoTokon Ne 9 ot 23 mast 2024 r.
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