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1. Hean ocBoeHUS TUCHUILINHBI (MOTYJIs)

HensiMu 0cBOEHUS AUCUUILUTUHBI (MOIYJsl) «XHUMHSI HEOpraHUYecKasl U aHaJIMTHYecKas»
SIBIISIETCS] IPHOOPETEHNE TEOPETHUCCKUX 3HAHUN, HEOOXOUMBIX i1 (POPMHPOBAHUS OCHOBHBIX
MOHSTHUI B3aMMOCBSI3U CBOWCTB, COCTaBa M CTPOEHHUS MOJIEKYJI BELIECTB, X WICHTU(DUKAIIH, a
TaKkKe Pa3BUTHE Yy OOYYAIOIIUXCS JTMYHOCTHBIX KauecTB, (OPMUPOBAHUE OOMIEKYIbTYPHBIX U
obmenpodecCuoHaNIbHBIX KOMIETSHIINI B cooTBeTCTBHM ¢ TpeboBanmsimu ®PI'OC BO no nas-
HOMY HAIPaBJICHUIO TTOJITOTOBKH.

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

B cooTBeTcTBHM C YUEOHBIM IUTAHOM JAMCHUIUIMHA (MOJYIb) «XUMHS HEOPraHHUYECKas U
aHaMTHYeCcKas» BXoauT B biok 1 ucuummunas! (Moxynu). O6si3atenbaas yacte 51.0.06

W3yueHne MUCIHUILIMHBI COMMYTCTBYET M3YYCHHIO TAKMX TUCIHUIUIMH, Kak «MaTeMaTukay,
«upopmaruka.

B cBow ouepenp, muciuiuiiHa «XUMHUST HEOpPTaHHYECKas M aHAIUTHYECKAs SBISCTCS
MPEIICCTBYIOMIEH Il M3YUeHUsS AUCIHILIUH «XUMHUS OpraHUYecKas, «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) HAPaBIeHO 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 - Cnoco6GeH periaTth THIOBBIE 33ja4ul TPOGECCHOHATBHON AEATENbHOCTH Ha OC-
HOBE 3HAHWI OCHOBHBIX 3aKOHOB MaTEMAaTHYECKHX, €CTECTBEHHOHAYYHBIX M oOmenpodeccuo-
HAJIbHBIX TUCIMIUIMH C IPUMEHEHUEM HH(POPMAIlMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Kon u Kon u 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 moxert | Cnabo  ananu- | 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- | OTIMJaeT (GaKThl | OIMEHKH. 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.J. 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 | Ompenelser
OLICHMBAET IIO- | OIEHUTh II0- | BAGT  MOCJIEA- | U OLEHHWBACT | U OLIEHHBACT
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 JAacTH arpo- | B o0JacTH ar- | JapTHBIX 3a7a4 B 00-
CKHX, ecTe- HOMHH pOHOMUU 3ama4 B 00- | JIaCTH arpo-
CTBEHHOHAYY- JIACTH arpo- | HOMUU
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 XUMHYCCKOIl KHHETUKMU

- 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 CUHTEe3a 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 JESTEIHbHOCTH;

- 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 MAaTeMAaTHUYECKUX, ©CTECTBEHHOHAYyUHBIX M 0O0IenpodeccHoHaNbHbIX AUCIUILINH C
npuMeHeHneM HH(POPMaITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

Baagern:

- CMOCOOHOCTBIO OCYIIECTBISATh MOUCK, KPUTHUECKUIN aHAIM3 U CUHTE3 MHPOpPMAIIUH, TIPH-
MEHATbh CUCTEMHBIN MOJXOJ AJIsl PEIICHHS TTOCTABICHHBIX 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/pa3aes0B y4eOHOM JUCIMILUIMHBI (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 TTOHATUS U 3aKOHBI XUMUN. DKBUBAJIEHT. 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 €€ PETYIMPOBAHUS. 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
OKHCIUTEIBHO-BOCCTAHOBUTEIBHLIC CBOMCTBA BEIIICCTB. 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
KonrakTHass paboTa 0Oyuaromuxcsi ¢ mpernoaBareiem,
B T.4. 48 16
AyIUTOpHBIE 3aHATHS, U3 HUX 48 16
JIEKIIUHA 16 6
nabopaTopHble paboThI 32 10
CamocTosTenpHas paboTa 00yJaromuxcsi, B T. 4. 33 83
[IpopaboTka yuyeOHOrO MaTepHana Mo JAUCIHMIUINHE
(KOHCTIEKTOB JIEKIIMH, Y4eOHUKOB, MaTepHalIOB CETEBBIX 10 43
pecypcoB)
[ToaroToBka k jgabopaTOpHBIM paboTam, 3allIuTe 8 20
pedepata




BrimotHeHNE HHAMBUAYATbHBIX 3adaHUI 6 20
[TonroroBka K MOIYJIBHOMY 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 TOHATHS U 3aKOHBI XUMUU.
DKBUBAJIEHT.
1.1. OcHOBHBIC MOHATHS W 3aKOHBI XH-
1 0,25 VK-1, OIIK-1
MUH.
1.2.9KBUBaJIEHT. 1 0,25 VK-1, OIIK-1
2 | Ctpoenue atoma. [leproandeckuii 3aK0OH H Tie-
pUOIMYECKAsl CHCTEMa XMMHYECKHUX JJIEMEHTOB.
2.1 Ctpoenue aroma. [lepuoanueckuii 3akoH 1
TIEPUOIUIECKAs CUCTEMA XUMHYECKUX JJIEMEH- 0,5 0,25 VK-1, OIIK-1
TOB.
2.2 TlepuomnyecKkuii 3aKOH M IIEPUOTTICCKAs 05 0.25 VK-1, OTK-1
CHCTEMA XUMHYECKUX DJIEMEHTOB
3 | PeakumonHass ciocOOHOCTh BelIECTB. XUMHUUeE-
CKag CBI3b
3.1 PeakumonHast crtocOOHOCTE BEIIECTB. 0,5 0,25 VK-1, OIIK-1
3.2 XuMmunueckas CBI3b 0,5 0,25 VK-1, OIIK-1
4 | Xumuueckas kuHeTuka. CKOpOCTh XUMUYECKUX
peaxIuil 1 METO/IbI €€ PETyINPOBAHMUSI.
4.1 XuMundeckast KHHETHKA. 0,5 0,25 VK-1, OIIK-1
4.2 CKOpOCTh XUMUYECKUX PEAKIUNA U METOJIbI 05 0,25 VK-1, OIK-1
€€ peryJanpoBaHusl.
5 | Xumudeckoe u Gpa3oBoe paBHOBECHE.
5.1 XumMuueckoe paBHOBECHE. 0,5 0,25 VK-1, OIIK-1
5.2 ®a3oBoe paBHOBECHE. 0,5 0,25 VK-1, OIIK-1
6 | DHepreTHKa XUMHUYECKUX MPOIIECCOB.
6.1 DHepreTHKa XUMHYECKUX MPOIIECCOB. 0,5 0,25 VK-1, OIIK-1
Pa3zgen 2. XuMus BelecTs.
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 | KomIuiekcHble coenrHEHUS.




ACJIICHUEC OJOKBHUBAJICHTA HCH3-
BECTHOI'O ME€TaJll1ia

TaTUBa, TEpMOMETp; Oapo-
MeTp; OropeTka, 3amoJIHCHHAs
11. pactBopom HCI; HaBecku

8.1 KoMmnekcHbIE COeqUHEHHS. 2 0,25 VK-1, OIIK-1
9 | OKHMCIUTENBLHO-BOCCTAHOBUTEINILHBIE CBOMCTBA
BEIIECTB.
9.1 OkHuCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEaK-
1 0,25 VK-1, OIIK-1
107071
10 | DAEKTPOXUMHUYECKUE CUCTEMBI.
10.1 DyeKTPOXUMUYECKUE CHCTEMBI. 0,5 0,25 VK-1, OIIK-1
10.2 DnekTponu3 0,5 0,25 VK-1, OIIK-1
11 | Hemertayuisl U UX COeIUHEHUS
11.1 Hemeramisl 0,5 0,25 VK-1, OIIK-1
11.2 CoenuHenns HEMETAILIOB 0,5 0,25 VK-1, OIIK-1
12 | Mertauibl ¥ UX COEIUHEHUS.
12.1 MeTtamnabl 0,5 0,25 VK-1, OIIK-1
12.2 CoeanHeHHsT METaIOB 0,5 0,25 VK-1, OIIK-1
13 | Xumuueckass HAEHTU(UKALKA: KadyeCTBEHHBIN
Y KOJIMYECTBEHHBIN aHaIU3
13.1. XuMmudeckast uACHTU(OUKAIUS . KaYeCTBEH- 05 0.25 VK-1, OIK-1
HBIA aHaIN3
13.2 XHI\{quCKaﬂ UIeHTU(DHUKAIUS . KOJIHYe- 05 0.25 VK-1, OIK-1
CTBEHHBII aHAIN3.
14 0,5 YK-1, OIK-1
14.1 dusnyeckre METOABLI aHAJIN3a BELECTB.
14.2 ®Ou3nko-XMMHUYECKHE METOJIbI aHAIN3a 0,25
0,5 VK-1, OIIK-1
BEIIECTB.
Bcero 16 6
4.3. IIpakTnyeckue 3aHATUA
HE MIPEAYCMOTPEHBI
4.4. JlabopaTopHbie padoThI
O06beM B aka. Dopmu-
4acax pyeMble
No KOMIIE-
= 3a04-
pas- odHag | o | naGopaTopHOE 060pYIOBaHHE TCHIH
Jena HaumenoBanue 3anstus op- hop- U MaTepHuabl
(Te- Ma Ma
e s | 96"
YeHHUA
1 TexHuka 0€30MaCHOCTH TIPH 2 0,5 |ycranoBka nans omnpexaenenus | YK-1,
paboTe B XuMHUecKoil iabo- MouispHOM Macchel skBuBanenTa | OITK-1
paropuu. MeTajlga, cocrosiasg u3 Oro-
OKCHEPUMEHTAIIBHOE  OIpe- pPETKH, 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 TU-
pokcuga HaTpus; pactBop (e-
HOJI(TaJenHa; PacTBOpP YKCYyC-
HOM KWCJIOTBI, KpHUCTaJLIN4e-
CKMIl aleraT aMMOHHMA; pac-
TBOP METHJIOpAH)Ka, MHUIETKA
Ha S5MII; yHMBEpCalbHbIE HH-
JTUKAaTOpHbIE OyMaKKW; pac-
TBOp cCyiabhaTa aJOMUHUS,
pacTBOp alerata aMMOHHSIL.

VYK-1,
OIIK-1

OKCIEpPUMEHTAIIbHOE — H3y4Ye-
HHE CBOWCTB KOMINUIEKCHBIX
COEIMHEHHUI.

0,5

HITaTUB C MPOOUPKAMU; IIH-
JUHAP Ha 25MJ; CIMPTOBKA;
pactBop NHsFe(S04)2 -6H20,
pacTBOp THAPOKCHIA HATPHS,
pacTBOp xJiopuna Oapus; pac-
TBOp pOJAHMIA  AMMOHHS,
pactBop Ks[Fe(CN)s]; pactBop
cynbdara xenesa (Il); pactop
Fea[Fe(CN)e]

VK-1,
OIIK-1

10

OKCHEepUMEHTAJIbHOE U3Yy4e-
HUE OKUCIHUTEIBHO — BOCCTa-
HOBUTEJIbHBIX IIPOLIECCOB.

ITaTUB C MPOOUpPKaMH; pac-
TBOp cyibdara menu (I1); pac-
TBOp CyJib(haTa IIHKA; pacTBOP
Ka[Fe(CN)s]; 2  skeme3HbIX
TBO3/ TMUIMETKH Ha 2MJI pac-
TBOpbl: KMnOs, H2SO4, KJ,
FeSOs, FeCls

YK-1,
OIIK-1

11

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

HITaTUB C TPOOMpPKAMH; pac-
TBOp (pyKCHHA; pacTBOp OpoMm-
HOM BOABI; 2H. PAacTBOp THI-
pokcuaa HaTpus; lH. pacTBOp
CEpHOI  KHUCIOTBI, THUIETKH,
WHIWKaTOpHas Oymara, 2H.
pactBopel  KCI, KBr, K,
AgNO3, HNO3, xoHII. pacTBOp
aMMHaKa, CepHas KHCJIOTa,
OEeH30J1, pacTBOp KpaxMajbHO-
ro Kkieiicrepa (CBEXENPUTO-
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 OPOOMpPKaMH, JaK-
MycoBasi Oymakka, 2H. pac-
TBOp cyib(ara aMMOHHUS, 2H.
pactBop NaOH, 2H. pacTtBOpbI
FeCls, Alx(SO4)3, MgCly,
NHsOH.Metamibl nMHK, MENb,
XKeJe30, 0J0BO, KOHII. a30THasl

YK-1,
OIIK-1




KHUCJI0Ta, 2H. pacTBOp a30THOU
KHCIIOTHI

12 DKCIEPUMEHTAJILHOE ~ H3y4e- 2 1 mTaTUB ¢ npodupkamu, KoHI. | YK-1,
HUE CBOWCTB aKTUBHBIX Me- pacTBopel cosieii HaTpus, ka- | OIIK-1
TaJIJIOB ¥ UX COEIMHEHHIA. Jusl, KOHI[. COJSHAasi KHCIIOTa,

CTEKJISIHHAs MajovKa C BHAsH-
HOM TMPOBOJIOKOM, CIIMPTOBKA,
QTIOMUHUEBAsI CTPY>KKa

12 DKCIEPUMEHTAJILHOE — H3y4e- 2 1 IITaTUB C IPOOUPKaMU; 2H. YK-1,
HUE  CBOMCTB II€PEXOIHBIX pactBopbl cyibdara meau (11), | OIIK-1
METaJJIOB U UX COCTUHEHUH. MOl KaJIKs; KpaXxMallbHbIH

Kieicrep, papdopoBslit TH-
reiib, acOecTUpPOBaHHAs CETKa,
CIHMPTOBKA, JIAKMYCOBasi Oy-
Maxkka, 0,5H. pacTBOp HUTpaTa
HATpHs, KOHII. PaCTBOP TU/-
pOKCHIa HATPUS, ITTHKOBAs
nbL1b, 30% pacTBOpP MICIOYH.

13 Onpenenenne  conep:KaHUs 4 1 mITaTuB ¢ mpobupkamu, konba | YK-1,
coueii xxene3a (1) B pactBo- Ha 100mm; 250mu; wmepnsiii | OITK-1
pax METOJIOM TpaBUMETpUYE- -

CKOTO aHaJIN3a JIHJIP, THUTJTH, IJTATKA, BOPOHKH,
GuUIbTPHI, pacTBOpPBl  coJeil
xKeeza

13 OnpeneneHre  KUCIOTHOCTH 2 1 oropetku, nunetku Ha 10 mu, | YK-1,
IUIOJIOB W OBOIIEH METOIOM MepHbIe KoJIObl Ha 50min u Ha | OIIK-1
ANKAITUMETPUYECKOTO THTPO- 250mi1, KOHUYECKHE KOOI st
BAaHMS TUTPOBaHUsA, cTakaHbl Ha 200

M1, Orokcel miu (apdopoBsie
YalllK¥W, I[ITaTHBBI, TEXHUYEC-
CKH€ U aHATUTUYECKHE BECHI,
BOJIsiHAsA OaHsi, (UIBTPHL.

14 DOTOKOJIOPUMETPUYECKOE 2 1 MepHble KoJ0bl Ha 50 mi, mu- | OK-7,
onpenenenune coneit meau (I1) neTku Ha 25 M1, 20 mu, 15 M, | OTIK-2
B PacTBODE. 10 i, 5 mitu 1 mi, KIOBETHI

(1 em), ®OK — 56M, mMumiu-
MeTpoBasi Oymara, mapis WU
OWHT.
32 10
4.5. CamocrositesqibHasi padoTa 00y4aromuxcs
O0beM, akaj. 4acoB
Pa3nen o
Bun camocrosTenbHOU pa60TLI o I10 3a04-
JUCHHUTITUHBI 11O OUHOM - it ¢bop-
dopme
obyueHus | MC 00ye-
HUS
Paznen 1. [IpopaboTka y4yeOHOro MaTepuasa MO JUCHUIUIMHE 6 10
(KOHCTIEKTOB JICKITUH, YICOHMKOB, MAaTepUAJIOB CETEBBIX




pecypcoB)
[TonroroBka k mabopaTopHbIM paboTam, 3amure pede- 4 10
para
BrinosnHenne MHIMBUyaabHbIX 3aJaHUN 3 10
[TonroToBka K MOAYJIBHOMY KOMIIBIOTEPHOMY TECTHUPO-
BaHHIO (BBITIOJIHCHHE TPEHHPOBOYHBIX TECTOB), Caaue 4 12
HK3aMeHa
IIpopaboTka y4yeOHOro Marepuana IO JUCLUIUIMHE
(KOHCIIEKTOB JIEKIIUH, y4eOHUKOB, MaTEPUAIOB CETEBBIX 4 10
pecypcoB)

Passen 2. [ToaroroBka k J1abopaTOpHBIM paboTam, 3amuTe pede- 4 10
para
BrinosiHeHne MHIMBUyaIbHBIX 3aaHUN 3 10
[ToaroToBka K MOAYJIBHOMY KOMIIBIOTEPHOMY TECTHUPO-
BaHHIO (BBIIIOJIHEHUE TPEHHUPOBOYHBIX TECTOB), Claye ) 11
9K3aMeHa
Utoro 33 83

IlepeyeHb MeTOAUYECKOTO0 O0ecHeYeHUsl ISl CAMOCTOSITEJbHOI PadoThl MO JAUCLM-
IUIHHE (MOYJII0):

Kysnenosa P.B. Meroandeckue yka3aHust I CaMOCTOATENBHONW pabOThl 00YJarOMIUXCs 1O
JUCLIMIUIMHE «XHMUSI HEOpraHUYecKasi U aHaJIuTh4YecKas», Muuaypusck, 2024.

4.6. BbinoJiHeHHe KOHTPOJIbLHOI PadoThl 00yYAOIIUMHCS 3209HOH (POPMBI

Xumus - GyHIaMeHTalIbHas TUCLUIUIMHA, HA KOTOPOM Oazupyercs n3ydeHue Mociaenyro-
X 00111e00pa30BaTeNbHBIX U CIIEHUATbHBIX AUCHUIUIMH (OM0JI0OTHH, (PU3HOIOTHH, TEXHOJIOTUN
npou3BOJACTB U Jip.) ITopsaaok n3yueHus! TUCHUILIMHBI «XUMUS HEOpraHUuYecKas U aHaJuTHye-
CKas» 00y4arolUMHCs TUCTAaHIIMOHHON (hOpMBI 00YUEHUS CTPOUTCSA IO CIEIYIONIEMY TUIaHY:

1. CamocTosTenbHOE N3yUYEeHUE MaTepHaia Mo yueOHUKaM U y4eOHBIM OCOOMSIM C UCIIOIb30Ba-
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 MOCELIeHHE JICKIUI B MIEPHOJ CECCUU, OTYET 110
1a00paTOPHBIM MTPAKTUKYMaM (€CITU TaKOBOM 3HAYUTCS B YUI€OHOM IIJIaHE);

4. Cnaya 5K3aMEHOB WJIM 3a4€TOB (B COOTBETCTBUHU C Y4EOHBIM IJIAHOM) IO pa3jienaM JUCIH-
TUTMHBI.

KontpomnbHble paboTsl 00ydaromumecs: JTOJKHBI BBITOJIHATH CaMOCTOSTENbHO. Eciau Ha
KOHTPOJIbHYIO Pa0OTy TMoJjlydyeHa OTpHIaTelIbHas pEeleH3Us «HEe JOIyCKaeTcsi K colecenoBa-
HUIO», KOHTPOJBHYIO JI0pabaThIBalOT, C YUETOM 3aMEUYaHUN pEleH3eHTa, B TOW K€ TeTpaau, U
BBICHUIAIOT HAa TOBTOPHOE PELIEH3UPOBAHUE.

Jlo sK3aMeHa WM 3adera oOy4yaromMNUCs MPOXOJUT 3aIUTY KOHTPOJIBHONW paboTsl y mpe-
MoJ1aBaTesl, pelieH3uPOBABLIETO €€, B IMYHOM Oecese.

PexomMeHnaanum no BHINOJHEHUIO KOHTPOJILHOM padoThI

[lepen BbIOTHEHNEM KOHTPOJIBHON pabOTHl HEOOXOIUMO U3YyUUTh paboUuyr0 MPOrpaMMy JUCLIH-
IUIMHBI «XuMmus» pazgena «Heopranumdeckas XuMus», TEOPETHUECKHN MaTepuanl B COOTBET-
CTBUU C COJIEp’KaHUEM JUCIUILIMHBI 110 IPOrpaMMe, M0 y4EeOHBIM TOCOOUSIM U PEKOMEHIAIUM,
03HAKOMUTHCS C PEIICHUEM TUIIOBBIX 33J1au 10 JaHHOW METOAMYECKON pazpaboTke.

Pemmenust 3a1au ¥ OTBET HAa TEOPETUYECKUE BOMPOCHI IOJKHBI OBITH KOPOTKO, HO YETKO 000CHO-
BaHbI, 32 UCKJIIFOUEHHUEM TEX CIy4aeB, KOI/la M0 CYLIECTBY BOIpOCa Takas MOTHBHPOBKA HE Tpe-
OyeT, HampuMep, KorJa HY>KHO COCTaBUTb AJIEKTPOHHYIO (GOpMyINy aToMa, HamucaTh ypaBHEHUE



peaxkuuu u T.4. [Ipu pemenun 3a1a4 Hy>)KHO IIPUBOJUTH BECh X0/ PELICHUS U MaTEMaTUYECKOIO
npeoOpa3oBaHuUs.

IIpu pemeHny 3a1a4 ¥ OTBETaX HA BOIPOCHI KOHTPOJIBHBIX 3aJaHUH CIIEYyET UMETh B BUILY
cleqyIolee:
1. Pemenue 3a1a4 HEOOXOAMMO COIIPOBOXK/IATh MOsICHEHUEM. MaTemMaTuuecKnue pacyeTbl 00s13a-
TEJIbHO JOBOJIUTH JA0 KOHKPETHOT'O YMCIOBOTO OTBEeTa (HEOOXOIMMO BO3BOJAUTH B CTENEHb, U3-
BJICKATb KOPHH, BBIYUCIIATH JIOI‘apI/I(bMBI YHUCCII U MPOU3BOAUTH APYIrUC MAaTCMATUYCCKUC OIICpa-
1IUHN).
2. Ilpu pemennu 3aa4 Ha XMMHYECKOE PAaBHOBECHE B BBIPA)KEHUE KOHCTAHThI PABHOBECHUS Clle-
JyeT TOJICTaB/ISTh 3HAUE€HUS PAaBHOBECHBIX KOHIIEHTPALMH BEIIECTB, BEIPAXKEHHBIC B MOJIB/J.
3. OKHMCIIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKLMK, POTEKAIOLINE B BOJHBIX pacTBOpax, ypaBHU-
BalOTCA MOHHO-3JIEKTPOHHBIM MeTonoM. [Ipu cocTaBieHHH HOHHO-3JEKTPOHHBIX CXEM MpoIlec-
COB BOCCTAHOBJICHUS U OKUCIICHHSI MaJIOPACTBOPUMBIE JIEKTPOJIUTHI, CIIa0ble 3JIEKTPOIUTHI Clle-
IyeT 3alrcaTh B MOJIEKYJIApHOM (popme, Kpome TOoro, Hajo yuuTheiBaTh pH cpesbl.
4, [Ipu BBIIIOJIHECHUH 3aJaHni clienyer MOJb30BATHCS [IPUBEACHHBIMU
B PEKOMEHJIAIUSAX CIIPABOYHBIMH TaOIHMIIAMU 110 KOHCTAHTaM MOHU3AIMH CIa0bIX SIEKTPOIUTOB,
MMPOU3BCACHUAM PACTBOPUMOCTU U KOHCTAHTaAM HECTOMKOCTH KOMIIICKCHBIX HOHOB.
5. OTBeThI Ha KOHTPOJIbHBIE BOMPOCHI JOIKHBI OBITH KPATKUMU, HO UCUEPIIBIBAIOIIMMH H COMIPO-
BOXKIAThCSl TEOPETUYECKUMHU OOOCHOBAHUSAMH, POPMYJIaMU M YPaBHEHUSIMH XUMHUYECKUX PEaK-
nuii. [Ipu oTBeTE HA TEOpPETUYECKUE BOMIPOCHI HE CIEAYET MEePENUChIBaTh TEKCT y4eOHHKA.
6. KoHTponbHble pabOThl BBINOJHAIOTCS B TETPalsiX, 3a4T€HHbIE paOOThl MPEICTABISAIOTCS Ha
JK3aMEHe.
7. Bce 3amaum cnenyer pemath B cucteme CHU. Janee npuBeeHbl HEKOTOPHIE MOHATUS XUMHH U
CrocoObl BBIPAXKEHHsI KOHIIEHTPAIM PacCTBOPOB € UCIONIb30BaHUEeM cuctembl CH.

4.7. Conep:kanue pa3iesioB JUCUUILIMHBI

1. OcHOBHBIC IOHATHS U 3aKOHBI XHMHH. DKBUBAJICHT

[TpenmMeT u3ydyeHus XuMuu. MecTo XMMHUH B 11€JIOM U HEOPTaHUYECKONW XMMHUH B YACTHOCTH Cpe-
JI1 €CTECTBEHHO - HAYYHBIX JUCLUUIUIMH. POJIb XMMU3aluu B pa3BUTHU CENBCKOTO XO34KCTBA U
MUIIEBOr0 Mpou3BoAcTBa. OTHOCUTENbHBIE AaTOMHBIE U MOJEKYJspHble Macchl. IlpocTeie u
cloxHble BemecTBa. HoMeHKaTypa HeopraHmdeckux semects. Moabs. Mossiprast macca. Mo-
JSApHBIA 00beM. ATOMBI. DneMeHTbl. Moinekynbl. CTexuomerpus. 3aKOH COXpPaHEHUs Macchl U
SHEpPruu. 3aKOH MOCTOSIHCTBA COCTaBa: JAlbTOHUABI U OepTOLUINIBI. 3aKOH ABOrajpo U cle-
CTBUS U3 HEr0. 3aKOH KPAaTHBIX OTHOUIEHUH. 3aKOH 3KBUBAJIEHTOB. MoJsipHas Macca SKBUBaJICH-
Ta. Vcnosp30BaHNEe XUMHUYECKUX MOHITHN, 3aKOHOB M METOJIOB MCCIIEOBAHMS B CEIIbCKOXO35Ii-
CTBEHHBIX M OMOJOrMYECKHX HayKaX. DKOJOTMYecKas ONacHOCTb HErpaMOTHOTO NMPUMEHEHUS
XUMHUYECKHUX IIPOAYKTOB B CEJIbCKOM XO3SIMCTBE.

2. Ctpoenue atoma. Ilepuonnyeckuii 3aKoH W MepHOANYECKAS CHCTeMAa XHMHUYe-
CKHX 3JIEMEHTOB.
OCHOBHBIE PUHITUIIBI KBAHTOBOW TEOPUH CTPOEHHUS BEILIECTBA: MPEACTABICHHS O KOPIYCKYISP-
HO-BOJIHOBOM JIyaJIu3Me SBJICHUI MUKpOMUpA, TPUHIUIIE HEONpeaeNeHHOCTH, ypaBHeHuu Llpe-
JTUHTEpa, BOJHOBOM (PYHKIMM, aTOMHOW opOuTanu. KBaHTOBBIE YMcla: IJIaBHOE, OpPOUTAIBLHOE,
MarHUTHOE ¥ CIMHOBOE. DHEPreTUYeCKHe YPOBHH M MOAYyPOBHH aToMa. BuI BONHOBBIX (PyHK-
HHfI, OTBCYAIOIIHX PA3JIMYHBIM Op6I/ITaJIBHLIM KBAaHTOBBIM YHUCJIaM, U paCcOpEACICHUEC IJICKTPOH-
HOM MJIOTHOCTH Ha PA3IMYHBIX aTOMHBIX OPOHUTATISAX.
[TpyHIMIIBI 3aMIOTHEHUS 3JIEKTPOHHBIX OpOuTaliell aToMa B OCHOBHOM COCTOSIHUU: mpuHImn [la-
yIu, npaBuiao XyHAa. DJIEKTPOHHBIE EMKOCTH OpOHTanell, moaypoBHEH 1 ypoBHel aroma. Cro-
COOBI 3aMMKUCH IEKTPOHHBIX (HOPMYTT aTOMA.
[lepuonnueckas cuctemMa U CTPOEHUE aTOMOB 3JIeMEHTOB. [locTpoeHue CTpyKTyphl nepuoanye-
CKOM CHCTEMBI, UCXOJI U3 SHEPreTUUECKON MOCIeA0BaTEILHOCTA NOAYypOBHEW aTomoB. [ToHs-
THE MEPUOJa, TPYIIIBI, OATPYIIIIEI IEPUOJHYECKOI CUCTEMBI. S-, p-, d-, f-a1eMeHTHI 1 uX pacrio-



JIOKEHHE B CTPYKTYpe nepuoanyeckor cuctembl. CoBpeMeHHas (GOpMYIHPOBKa NEPUOTUIECKO-
ro 3aKoHa. [|MMHHO- ¥ KOPOTKOMEPHOIHBIN BapUAHTHI MEPUOIUIECKON cucTeMbl. X ocoOeHHO-
cTH. PacnosnokeHue B HUX METAIJIOB U HEMETAJUIOB. 3HAUEHUE NIEPUOANYECKOT0 3aKOHA JUIsl XU-
MUH.
CBolicTBa aTOMOB 3JIEMEHTOB (IMIOTEHIMAJI HIOHU3ALIUH, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTpHULIa-
TeIbHOCTH, paanychl Ban-aep-Baanbca), o01ne XuMuyeckiue CBONCTBA 3JIEMEHTOB U UX COEH-
HEHUW W NEPUOJUYECKUN XapaKTep UX U3MEHEHUS.

3. PeaknmoHHas CMOCOOHOCTE BeleCTB. XUMHYECKAad CBA3b
[ToHsTHE O XMMHUUYECKOMN CBA3U. THIBI XUMHUUYECKUX CBA3CH: KOBAJIEHTHAsI, HIOHHAS, METAJUIMYE-
CKasl, BOJOPOJHASI.
XapaKTepUCTUKU CBSA3CH: FIEKTPUUECKUE AUIOIbHBIE MOMEHTHI, 3()(heKTUBHBIC 3apsabl AaTOMOB,
CTENEHb NOHHOCTH, HAIIPABJIEHHOCTh U HACBIILIEHHOCTh, SJHEPTUS U JJINHA CBS3H.
MeTo/1 BaJICHTHBIX CBSI3€ U OCOOCHHOCTH HCIIONB3YEMOW B HEM BOJHOBOW (PYHKIHH, G- U T-
cBs3u. Tunsl rubpuaM3auu aTOMHBIX OpOUTaNiell U reoMeTpusi MoJieKyll. Hemozenenusie 3ek-
TPOHHBIE MTApbl MOJIEKYIL.
MeToa MoOJIeKYISIpHBIX opOHTaneil U 0COOEHHOCTH HCIOIB3yeMON B HEM BOJHOBOM (DYHKIHUU.
Cas3pIBatoIMe U pa3phIXJISAIONINE MOJIEKYJIsIpHbIE opOuTanu. VX 3amnonHeHue 31eKTpoHamMu, 1o-
PANOK M 3Heprus cBsizeld. CBs3U B IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJIaX.
[IpuMeHeHHnEe TEOPUH XUMUYECKOH CBSI3U B XUMHUH U OMOJIOTHU. DHEPIUs KOBAICHTHBIX CBS3EH U
SHEpPreTHKa XUMHMYECKUX peakuuid. ['eomerpust mosekysn. KapkacHble U IpOCTpaHCTBEHHbIE
n300pakeHust MoJIeKyJl. [ MOKOCTh OMOMOJIEKYI KaK Pe3ysIbTaT CBOOOIHOTO BpAIIEHHs] BOKPYT G-
cBszeil. BzaumoneiictBue OMOMONEKyI ¢ BOJIOM Kak cielcTBUe 00pa3oBaHUs BOJOPOAHBIX CBs-
3€ ¥ B3aMMOJICHUCTBHSI IUIIOJIEN BOJIBI C aTOMAaMH, UMEIOIIMMH 3HAYUTEIbHBIC 3apsibl.

4. Xumnyeckass kuHeTnka. CKOPOCTh XMMHYECKHX peaKkluii U1 MeTo/Abl ee peryJim-
poBaHus.
[TonsiTie 0 cCKOPOCTH XUMHYECKON peakiuu. VicTuHHas (MrHOBEHHas) CKOpocTh peakuuu. Oc-
HOBHbIE€ (DAKTOpPBI, BIUSIOLIME HA CKOPOCTh peakluu. XUMHUYECKas peakius Kak IocieaoBa-
TEJIBHOCTD JIEMEHTAPHBIX CTaJAMN. 3aKOH JEHCTBYIOINUX MAacC — OCHOBHOM 3aKOH XMMHYECKON
KUHETUKH IS DJIEMEHTApHOU cTaanu. KOHCTaHTa CKOPOCTH PEaKIUU.
3aBUCUMOCTh CKOPOCTH XUMHMUYECKOW peakuuu oT Temnepatypsl. [Ipasuwio Bant-I'opda. Ypas-
HeHue Appenuyca. [IpencraBienue 006 3HepruM akTUBALMM, SHEPreTHYECKOM Oapbepe U mepe-
XOIHOM aKTMBUPOBAHHOM KOMILIEKCE.
MeTo/ibl peryaupoBaHusi CKOPOCTH XUMHUYECKOW PEAKIUH.
3HayeHne XUMHUYECKOW TEPMOAMHAMUKU U KUHETUKU B XMMHUHU, OMOJIOTUU U CEIbCKOM XO3sii-
CTBE.

5. Xumnyeckoe u (pa3oBoe paBHOBeCHe.
OOGpatumbie 1 HEOOPATUMbBIE XUMHUECKHE MPOIIECChl. XMMHYECKOE U (pa30BOE paBHOBECHE. XHU-
MHYECKOE PaBHOBECHE KaK pe3yJIbTaT CaMOIPOM3BOJIBHOTO MPOTEKAaHUs 0OpaTHUMOM peakiuu.
JlnHaMHA4YeCKHil XapakTep XMMHUYECKOTO paBHOBECHs. 3aKOH JeucTByrommx macc. KoHcranta
paBHOBecHsl. CMelEHNE PAaBHOBECHS NPU W3MEHEHUM KOHILIEHTpALMM, TEMIEpATyphl U JaBile-
Hud. [Ipuanun Jle-Illatense. IIporano3upoBanue HanpasieHus peakuui. Pons XuMuyeckux pas-
HOBECHUH B IIPUPOJIE.

6. JHepreTnKka XuMHYECKHX IPOLECCOB.
CocTosHME BellecTBa; TEMIIEpaTypa M JaBJIEHHE KakK MapaMeTpsbl, ONPEAEISIOINE COCTOSHUE
BEIIECTBA.
OHTaNbNUs Kak (YHKLUS COCTOSHHUS BEIIECTBA, KaK Mepa 3allaCeHHOM BEIECTBOM 3HEPTHH.
DOneKTpoHHas, KojeOarenbHas, BpallaTelibHas M IOCTYyMaTeabHasi COCTaBISIONIME SHTAJBIINU.
CBsI3b HTAJIBINU U TEIUIOEMKOCTH. DHTAJIBIMS U TEIJIOBOM 2P ekt peakuuu. Beruncnenue 3H-
TaJbIIMM PEAKLUUU IO 3HAYEHUSM SHTAJIbNUI 00pa30BaHUS MPOIYKTOB U PEareéHTOB pPEaKIIHH.
3axoH ['ecca.
CBoOoHas SHEPTHUS I'n60ca KaK byHKIHS COCTOSIHUS BEIIECTBA.
AG peaku Kak NpUYMHA MPOTEKAHUsl CaMONPOU3BONIbHBIX peakuuii. Csize AG peakiun ¢



KOHCTaHTOW paBHOBeCHsI peakiuu. Beruncinenne AG peakiiuu o 3HauYCHUsIM CBOOOIHBIX 3HEP-
ruil 00pa3oBaHus MPOJYKTOB U PEareHTOB PEaKuu.
OHTponus. BepoaTHOCT MaKpOCOCTOSIHUS KaK YUCIIO MUKPOCOCTOSIHUN IIPU 3alaHHOM SHTaJlb-
NUWA. DHTPONUS KaK MEpa BEPOATHOCTU MAKPOCOCTOSIHUA. BpluncieHue SHTPONMM peakuuu 10
SHTPOIHUAM NPOAYKTOB M PEAarcHTOB peakUuu. BTOpoH 3aKOH TEPMOIMHAMMKHM KaK KpUTEpUU
HaIlpaBJCHUS XUMHYECKOW PEAKIUU. DHTAIBIIUHHBIA W SHTPONHUHHBIA BKJIAJIbl B CBOOOIHYIO
SHEPruI0 peakuuu. FIX oTHOCUTENIbHAS POJIb.
[IpuMeHeHre U 3HAUEHHE HPHEPreTUKU XMMHUYECKUX peakuuil. [IporHo3npoBanue HampaBieHUs
peaxiuii. Bo3MOKHOCTH pacdeTa u NpHOIMKeHHBIX oleHOK AG peakiuii. DHepreTnka OUOCHH-
T€3a U CHHTE3a HEYCTOMYUBBIX COECUHEHUN.

7. XMMHYeCKHe CHCTeMbI: PACTBOPbI, IMCNIEPCHbIE CUCTEMBI.
PactBops! u ux npupona. [lpuuuner o6pa3oBanus pactBopoB. IIpupoa MeKMOIEKYISIPHBIX CHIT
B pactBopax. CriocoObl BBIpaKEHHUsI KOHIIEHTPAIIMKA PAacTBOPOB. M 1eanbHble U HenIealbHbIe pac-
TBOPBIL.
DNEKTPOIUTHl U HEIIEKTPOJIUTHL. Teopust 3IeKTpONUTHUYECKON aucconuaiuu. luccormanus
JJIEKTPOJIUTOB B BOJAHBIX pacTtBopax. ['maparanus (conpBaTarusi) uoHOB. CTeneHb U CTYNEHU
mucconuainuu. CunpHbIe U ciabbie dnmekTponuThl. KoHcTaHTa auccoruaniu U (akTopbl, BIIHsI-
foiue Ha Hee. Monnbie peakuuu. [IpousBenenrne pacTBOPUMOCTH. 3HAYECHUE CHIIBHBIX M CIIA0BIX
ANEKTPOIUTOB. PACTBOPBI HEAJIEKTPOIMTOB U UX CBOMCTBA.
Huccoumanus Bonasl. MonHoe npousBeneHune Boabl. Bogoponnslil nokaszarens (pH) u ero Binus-
HHUE Ha XOJI TEXHOJOTHMYECKUX IpoueccoB. Ero m3smepenue u 3HaueHue. KuciaioTHO-OCHOBHBIE
CBOMCTBa pacTBOpOB 3JIEKTPOJIUTOB. Hucconmanus amM(OIUTOB.
Bona, kak pactBopuTenb. 3HaUue€HUE BOJIBI I TEXHHYECKUX TporeccoB. Bomonmoaroroska. ['ua-
patbl. Kpucramnorunparsl. ConbBathl. 3Ha4€HHUE PACTBOPOB B XUMUU, OUOJIOTUH, TEXHUKE U ObI-
Ty. I'maponn3s coseli. Koncranra u crenens rugpoausa. Mx 3aBUCMMOCTb OT TeMneparypsl, KOH-
HeHTpauuu 1 npuposl coneil. [lonstue o Oydepusix pactBopax. Jucnepcusie cuctemsl. CTpo-
eHue, Kiaccu(uKaIums U CBOMCTBA TUCTIEPCHBIX CUCTEM.

8. KomiiekcHble coeIMHEHUS.
CocraB U cTpoeHHe KOMIUIEKCHBIX coeanHenuit. Koopaunanmonnas teopusi Bepuepa. [Ipupona
XMMUYECKHUX CBSI3€ B KOMIUIEKCHBIX CO€IMHEHMsIX. [[uccommanus U ycTOMYMBOCTh KOMILIEKC-
HbIX coennHeHud. KoHCTaHTa yCTOMYMBOCTH M KOHCTAaHTAa HECTOMKOCTH KOMIUIEKCHBIX COEIH-
HeHuil. FIX HoMeHKIaTypa. 3HaueHHe KOMITJIEKCHBIX coelMHEeHnH. Xnopodust, reMuH, pepMeH-
THI - IPUPOJIHBIE KOMIIJIEKCHBIE COSTUHEHMUS.
3HaueHUEe KOMIUIEKCHBIX COSAMHEHMI B OMOXMMHH KIeTKM. HoBoe HampaBieHHE B XUMHH —
OMOHEOpraHNYecKast XUMHUsI.

9. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE CBOIICTBA BelECTB.
.BajleHTHOCTh M CTeNeHb OKWCIEHUsS 3JIEMEHTOB. [IpaBuiia HaXOXIEHUSI CTETICHH OKUCIICHUS
neMeHTOB.  OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA 3JIEMEHTOB M HMX COEIUHEHMI.
OKHUCIUTENN U BOCCTAHOBUTENU. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiui. Cocras-
JieHuE uX ypaBHEHUU. DaKTOPBI, BIUAIONINE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC SKBUBAJICHTHI.
3HauYeHHE OKUCIUTEbHO-BOCCTAHOBUTENIBHBIX PEAKIIUNA B MIPUPO/IE.

10. DieKTPOXUMHUYECKHE CHCTEMBI.
[TorsitTne 00 SNEKTPOAHBIX MOTEHIMANAX MW DJICKTPOXMMHUYECKUX cuctemax. OmpeseneHue
HaIpaBJICHUS U TITyOMHBI IPOTEKAHUS OKUCIUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKITUN C TTOMOIIIBIO
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX MOTEHLIUATIOB. JJIEKTPOJIN3.

11. HemeTa/LiIbI M UX COCTUMHEHUS
CBoeoOpa3zue cTpoeHHUs aToMa BOAOPO/a, (PM3HMUECKUX U XUMUYECKUX CBOMCTB 3TOTO DJIEMEHTA.
H3oTomnbl Bogopoa. 3HaueHHe BOAOpoa Kak Haubosee pacipoCcTpaHEeHHOTo AieMenTa Beenen-
HOM.
Bonopoanas cBsi3b, €€ 3HaAYEHUE B IPUPOJIE.
bunapnbsie coequHeHHs BOAOPOJA C JJIEKTPOOTPULIATEIILHBIMU 3JIEMEHTAMU, MX TOBEJCHHE B



BOJHBIX pacTBopax. ['maparanus npoToHa.
Bogpoponconepskamiye opraHM4eCKHe COCIMHEHUS] KaK OCHOBHBIE KOMITIOHEHTHI JKUBOTO BEILE-
cTBa. PoJsib BOZIBI Kak Ccpeo00pa3yroLero BeecTBa KiIeTku. Bosa B cenbckoM Xxo34iicTBe. KO-
JIOTUYECKHE aCIEKTHI BOJIONOIb30BaHUS.
“ Hueprtuble ” ra3bl, ux crpoeHne. OCOOEHHOCTH MX XMMHUYECKUX U (PU3UUYECKUX CBOWCTB.
CoenuHeHus 6J1aropoiHbIX ra3oB.
["anmoreHsl U UX COEIMHEHUS. DJIEKTPOHHOE CTPOECHHUE aTOMOB TaJIOT€HOB U 3aKOHOMEPHOCTH
U3MEHEHMs CBOICTB TrajloreHOB B MOArpymme. XJIOpPOBOJOPO, XJIOPOBOJOPOAHAs (COJsHAs)
kucinota. COeIUHEHUS] C IOJIOKUTEIbHBIMU CTEIIEHAMU OKHCIEHUS XJOpa, UX XUMHUYECKUE
cBoiicTBa. OCOOEHHOCTH XJIOpa Kak OMOreHHOro sjaemMeHTta. Poib Xinopa B kieTke; GTop Kak
OHMOJIOTHYECKH HEOOXOAUMBIN AJIEMEHT U KaK 3JIEMEHT — 3arPsS3HUTENb OKPYKAIOIIeH Cpeibl.
Kucnopoa. AromHas xapakrepuctuka. OCOOEHHOCTH CTPYKTYphbl MOJEKYJI KHCIOpOAa. 3Haue-
HHUE KUCIIOPOJIa, KaK OCHOBHOT'O 3JIEMEHTAa 3eMHOM KOpbhl. MHOT000Opa3ue coeMHEHH KUCIOpO-
na. O30H. [lepokcunpl. konornyeckas posib KMCIOPOAa U 030Ha aTMOchepsbl.
Cepa. OcobeHHOCTH XUMHUECKUX CBsi3el cepbl. ['mapuas u okcuabl cepbl. Cynbhuabl U MOIu-
cynbduel cepbl. CepHuCTasi, CepHasi U THOCEPHASL KUCIOTHI.
Cynbursl, cyiabharsl U THOCYIbGATH. 3HAYCHUE COSIUHEHUN Cephbl. DKOJIOTHYECKH OMACHbBIC
COEJIMHEHUS CEPBI.
A3zor B npupozae. AToMHas xapakrepuctuka. [lonyuenue u npumenenue azora. CoenuHeHuUs
azoTa ¢ BOJOpPOAOM U KucioponoMm. Ilonydenue cBolicTBa NpUMEHEHHE. AMMOHMIHBIE COJIU.
MoueBuHa. A3oTHCTas U a30THas KUCIOTHL. HuTpuThl M HUTpaThl. [IpUunHBI HEYCTOWYNBOCTH
coeauHeHuit azota. Ocoboe 3HaueHHe a30Ta Kak OuoreHHoro anemeHTa. ®ocdop. Ero atomuas
xapakrepuctuka. Coequnaenus gochopa ¢ kuciopoaom u Bogopoaom. Dochuasl. Pochopucras
kuciiota. Mera-, opTo-, moJiu- u nupodocdopHbie KUCIOTH. VX 3HaueHue. Docuts u docda-
Thl. buorennoe 3nauenue pocdopa. Kpyroopot azora u ¢pochopa B npupoe.
VYriaepon B npupoze. Xapakrepuctuka aroma. OcoOEHHOCTH XMMHUECKUX CBSA3EH yriepoja 1 Ux
poisib. CoeTuHEeHMs yriiepo/ia Kak OCHOBA I TOIUIMBA U nonuMepoB. OKCuAbl aToma yrieposa.
Okonoruyeckoe 3HaueHne CO2 B atMocdepe (mMapHUKOBBIM 3QdeKT). YroabHas KUCIOTa U Kap-
OoHatbl, UX 0coOeHHOCTU. buoreHHoe 3HaueHue yriepoaa. KpyroBopot yriepoaa B mpupose.
Kpemuuil B mpupoae, B )KUBOTHBIX opranuzmax. Oxkcuael kpemHusi. KpeMHUEBbIE KHCIIOTHI, CH-
JIMKaThl, UX IpuMeHeHne. KpemHuii, kak nouBooOpa3yromuil 3J1eMEHT.

12. MeTaabl ¥ UX COeIMHEHNS.
Merammueckas cBsa3b. Hatpuil u kanmii B npupoje. XapakTepucTUKa aroMoB. Posib Hatpus u
KaJusl B OMOXMMMHU PACTEHUH U )KMBOTHBIX. [ MapaTanus KaTHOHOB LIEIOYHBIX METAIJIOB U KPY-
rOBOPOT HaTpus U Kanus B npupoje. Cdepbl npuMeHEeHUs] COeUHEHUI HaTpus U Kanusa. Mar-
Hull. Ero conep)kaHne B PacTUTENBHBIX M KUBOTHBIX OpraHm3max. OKCHJ, TMAPOKCHI U COJIH
maraus. MIx 3nauenue. Mon maruus u xnopodusmi. Kaneuuit. buonornyeckas ponb KanblUus U
ero coenquHeHui. Com Mar"vst 1 Kajiblysl U KECTKOCTb IPUPOAHBIX BOJ. Mephl JKECTKOCTH BO-
JTBI.
AnroMUHHR. ATIOMMHUH, KaKk KOMILIEKCO0Opa30BaTeslb U NOYBOOOpa3yrouuii anement. AMgo-
TEpHbIE CBOMCTBA aJTFOMUHHSL.
D - snemeHTHI - mepexojHble MeTabl. VX XapakTepHas 0cOOEHHOCTh: MEepeMeHHasl CTeNeHb
OKHCJIEHUS, 00pa30BaHNe KOMILIEKCHBIX COETUHEHHI.
Menb. Cepebpo. Menp B nectununax. bakrepuiuanelie cBoiicTBa cepedpa.
Menp u cepedpo Kak KOMILIEKCOOOpa30BaTeHn.
[Munk. PtyTs. Kagmuii. VIX 3HaueHNE U TOKCUYHOCTb.
Xpom. XpoMUThL. XpOMaThl U OMXPOMAThl KaK BOCCTAHOBUTENIN U OKHCIUTENH.
Mapranen. MaHrasartsl 1 NepMaHTraHaThI.
Kenezo. Ponp xene3a B )KM3HM OpPraHu3MOB. ['eMOrsoOuH. DIEKTpOXUMHUYECKas KOPPO3Us U
MeTo/bI OOpBOBI ¢ HEell. 3ammrTa MeTamioB OT Koppo3uu. KaTogHoe 1 aHOJHOE TTOKPBITHSL.
OCHOBHBIE XUMUYECKHE OCOOEHHOCTH JTAHTAHOUOB U AKTUHOM/IOB.
MeTtannbel-MUKpPO3JEMEHTBI. TOKCHYHOCTD TSAKENIBIX METAIIIIOB.



13. Xumnyeckasi nieHTU(PUKANNSA: KAaYeCTBEHHBI M KOJIMYeCTBEHHbIH aHATU3
[IpenMer u 3aaun aHATUTUYECKONM XUMUU. POJIb aHATUTHYECKOM XWMHH B MTPOU3BOACTBEHHBIX
Ipoueccax, B KOHTPOJIE Ka4eCTBA MPOAYKIIMH, B OXpaHe OKpy:katoient cpensl. [Tonstue o IT/IK.
KadecTBeHHBIN M KOJMWYECTBEHHBIN aHann3. VX 3HaueHWe. XUMHUYECKHE U (QU3HKO — XHUMHUYE-
CKHe (MHCTPpYMEHTaJbHbIE) METObl aHanu3a. VX TOYHOCTh M YYBCTBUTEIBHOCTb. [IpUHIIMIBI
BbIOOpA METO/1a aHAIK3A.

AHanutnueckue peakiuu. TpeOoBaHUs K HUM, YYBCTBUTEIBHOCTh U CEIIEKTHBHOCTh. XapaKTe-
PHUCTHKA MOJIHOTHI MPOTEKAHUSI PEAKIMH M0 KOHCTaHTe paBHOBecusi. OCHOBHAs U MOOOYHBIE pe-
aKII1H.
AHanuTthueckue curnaibl. IX ocoOeHHOCTH Al pa3IMYHBIX METOAOB aHAIH3A.

OreHka NpaBWIIBHOCTU PE3YJIHTATOB aHAJIU30B.
BocrnpouzBogumocts usmepenuil. CiydailHble M1 CUCTEMAaTUYECKHE MOTPEUI-HOCTH U3MEPEHMI.
Hx BBIsSBICHHE, YCTpaHEHUE U y4yeT. AOCOIIOTHBIE M cHCcTeMa-THyeckue ommOku. W3 pazmep-
HOCTh. OmpeneneHue rpaHull pazdpoca M3MEPEeHUH U CTaHJIAPTHOTrO OTKIOHeHHs. [Ipomaxu
(rpyObie ommbku ). Kpurepuu ux ydera. 3Hauamme nugpsl. VX yder B OLleHKE TOYHOCTH pe-
3yJbTaTOB aHAJIU3A.

CriocoOsI pa3esieHust, BbIICICHHS U KOHIICHTPUPOBAHUS BEIICCTB.
Pa3pnenenue, BblA€IeHHE U KOHLIEGHTPUPOBAHUE 3JIEMEHTOB C NOMOILBIO OCAXIEHUSI UX TPYAHO-
pPacTBOPUMBIX COCAMHEHUH. ['pyIIIOBHIE U CEJIEKTUBHBIC PEareHTHI.
Xpomarorpadusi. Ee cymuocts u pazHoBunHocTd. [lokazaTenu xpomarorpapuieckoro pasjue-
nenust. Ciiyuau IpUMEHEHUS.

XuMuyeckue MeTobl uaeHTuukanuu. [ paBuMeTpruuecKkuii aHauus.

CymHocts MeTtona. TpeboBaHus, MPeabIBIsIEMbIE K OCaXKIaeMO 1 BecoBOr (opmam. YcnoBus
KOJIMYECTBEHHOTO OCAXKICHUS TPYIHOPACTBOPUMBIX BewlecTB. [locienoBaTenbHOCTh onepauuii u
MIPHEMBI 00pPaOOTKHU 0CAIKOB, IPOMBIBAHUE OCAIKOB, BEIOOP TPOMBIBHON KHUIKOCTH, ICKAHTAIUS
U (pUIbTpOBaHUE, BAPHAHTHI U TEXHUKA 3THUX omepaiuil. BeicymmBaHue U B3BEIIMBAHHE OCA]-
KOB.
ToyHOCTh TPaBUMETPUUYECKUX METOJIOB, (DaKTOPHI, BIUSIONIUE HA TOYHOCTh. AHAIUTHYECKUE
BECHI M pa3HOBECHI. TeXHUKA B3BEIINBAHUSI.

TuTpuMeTpUUeCcKUil aHaAIIN3.
Cymaocts Metona. [Ipsmoe u oOpaTHOE TUTpOBaHUE, TUTPOBAHUE 3aMeC-TUTENA. MeToIbl TUT-
pUMETpUYecKoro aHanmu3a. TpeOoBaHUS, MPEnbsSBISEMble K PEaKlUsIM B TUTPUMETPUUYECKOM
ananmuse. M3mepurensHas nocyaa. CriocoObl BRIpAXKEHHSI COCTaBa PACTBOPOB U BBIUYMCIICHUE B
pPa3IMYHBIX METOJAaX TUTPUMETPUUYECKOro aHanu3a. Tutpoanue. Touka 3KBUBAJIEGHTHOCTH U KO-
HEYHAasl TOUKa TUTPOBAHUS.
CrangapTHble W CTaHJApTU3UPOBAHHBIE PACTBOpHI. [lepBUuHBIE CTaHAApPTHI U TpeOOBaHUS,
npeabsBisieMbie K HUM. OukcaHanbl. Bropuunsie (CTaHAapTU3UPOBAHHBIE) PACTBOPHL. TOYHOCTH
TUTPUMETPUUECKOTO aHaNKN3a. FICTOUHUKN NOTPEITHOCTEMN.

KucinoTHO-OCHOBHOE TUTPOBAHUE.
CymHocts MeToaa. IlepBuuHble cTaHAAPTHI AJI PACTBOPOB KUCIOT U mienoyeil. Crannapruza-
L1 paCTBOPOB KHCJIOT M IIea0o4el. Touka HEUTPaIbHOCTH, TOYKA SKBUBAJICHTHOCTH Y KOHEYHAs
TOYKa TUTpoBaHUs. Beruucnenue pH B pa3anuHbie MOMEHTHI TUTPOBAHUS U MOCTPOECHUE 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 TuTpoBaHUsT MHANKATOpA. PacnpocTpaneHHbie
WHAUKATOPBL. BeIOOp MHAMKATOpa ISl YCTAHOBIEHUS KOHEYHOW TOYKHM THUTpOBaHUS. OmUOKU
TUTPOBAHUS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHOE TUTPOBAHUE.
MeTtonpl aHanmM3a: IEpMaHTAaHATOMETPHS, HOJOMETPHs, AUXpoMaToMeTpus. MHAUKATOpHI, TIPH-
MEHSIEMbIE B OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX METOJAX: CHenu(PHUecKue U OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIE.
[Tepmanranaromerpust. Obmas xapakTepucTiuka Merona. [IpurorosiieHne pacTBopa MepMaHra-



Hata Kanus. IlepBuunble cranmaptsl. CTaHAAPTH3AIMs PACTBOpA MepMaHraHaTa Kamus. Momo-
meTpus. [lepBuunbie crangaptel. CTangapTuzanus pactBopa Tuocyiabgpara. Kpaxman kak uHau-
KarTop.

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

[ToTenumomeTpusi (MOHOMETPHSI).

CBsi3b MeXAy 3JIEKTPOJBIIKYILEH CHJIOW M AKTUBHOCTBIO IMOTEHIIMAJI-OIpPEaesSIOIINX
MOHOB pacTBOpa. MHIMKATOPHBIE AJIEKTPOJABI U 3JIEKTPOAbl cpaBHEHUs. CTEKISIHHBINA, HOHOCE-
JICKTUBHBIE, TUIATUHOBBIA 3JIEKTPOJIbI, 00JACTH MX YCTOMUYMBBHIX MOKa3zaHWUN. AHAIUTHYECKUN
CUTHAJI B IOTEHIIHOMETPHH.

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

MOMeTpuYecKoe u3Mepenue pH, npumeHsembie JIEKTPO/bI, YCIOBUS IPOBEACHUS U3MEPEHUN.
Tounocte u3Mepenuii. [loreHnromMeTpuyeckoe U3MEepeHne KOHIEHTPALUN Kanus, HUTPaT-uOHA,
XJIOPUJI-MOHA C TIOMOILIBbIO HOHOCETIEKTUBHBIX JIEKTPO/IOB.
[Torenunomerpuyeckoe TuTpoBanue. HazHauenue u ycioBus nposeneHusi. Kpubie MoTeHIHO-
METPUYECKOTO THUTPOBAaHUS C HCIIOJIb30BAHMEM peakUUi HEWTpalu3aluu, OKHUCICHMS-
BOCCTAHOBJICHHSI, KOMILIIEKCOOOpa3oBaHus U ocaxkaeHus. CriocoObl HaX0XKIEHUSI KOHEYHOH TOY-
KH TUTPOBaHUSI.

Ab6copbunonHas oToMeTpHs. 3aKOHBI MOTJIONIEHUs cBeTa (3aKoH byrepa—Jlambepra—
bepa). Ontuueckasi INIOTHOCTb, MOJIIPHBIN KO3 duumeHT nornomenus. CrnekrpodoTomeTpus u
KOJIOPUMETPHSI, UX 0COOCHHOCTH. [IpUHIMIIUANBHBIE CXeMbl YCTPOMCTBa CHEKTpodoTOMeTpa U
dorokonopumerpa. CriocoObl MOHOXpOMaTH3aluu cBeta. OCHOBBI CIIEKTPOPOTOMETPUIECKOTO
aHanu3a pacTBOpoB. UyBCTBUTENbHOCTh MeTOAa. CrocoObl orpeneseH sl KOHIICHTPAIMK Bellle-
CTBa - Tpaduueckue U pacyeTHbie. OOIACTH NPUMEHEHUS CIIEKTPO(YOTOMETPHH M KOJIOPUMET-
pHH.

5. Odpa3oBare/ibHbIE TEXHOJIOTHUH

Buj yueOHoii padoThl OO0pa3oBaTe/ibHbIE TEXHOJIOTHHU

9J'IeKTpOHHBIe MaTepurajibl, HUCIIOJIb30BAHHUEC MYIJIb-

Jlexuu . o
TUMEJIUUHBIX CPEJICTB, Pa3JaTOUYHbIN MaTepHa

BrinonHenue onbITOB, OOCYXJIE€HHWE M aHAIU3 HUX
pe3ynbTaTOB, HAIlUCAHWE YPAaBHEHUHN pEaKIUil, TECTH-
pOBaHUE, BBINOJIHEHUE TPYIIOBBIX AYAUTOPHBIX 3aa-
HUW, UHIUBUATYAJIbHBIC JOKJIAIbl

JlabopaTopHbIie pabOThI

3aH_[I/ITa U TpEe3CHTAlIUA PE3YJIbTAaTOB CAMOCTO-

CaMocrosTenbHas pa60Ta o
TCJIBHOT'O UCCJICAOBAaHWA U UCCIICAOBAHUN HA 3aHATUAX

6. OnleHOYHBIE CPeACTBA TUCHUILTUHBI (MOTYJIs)

6.1. IlacnopT oH/Ia OLIEHOYHBIX CPECTB MO JUCHUILIUHE

«XUMHUA HECOPraHNnYyeCckKasa u aHaJInMTHYECCKaN»
No KonTponupyemeie Kon O1I€HOYHOE CPEJICTBO
- a3/1eibl (TEMBI KOHTPOJIUPYEMOU KOJI-
/1 pasil ( ) POIHPY HanMEHOBaHUE
UCIIAILINHBI KOMIIETEHIINH BO
OcCHOBHBIE TOHATHA U VYK-1, TecToBEBIE 3aaHU 20
1 | 3AKOHBI XHMHH. OKBHBa- OIIK-1 Temsl peepaTos 2
JIEHT.
Bormpocs! 1iist a3x3amena 5




KomriiereHTHOCTHO-

OPHUEHTHPOBAHHHBIC 5
3a7aHus
Crtpoenue aToma. VYK-1, TecroBrle 3anaHus 10
[Tepuoanueckuii 3aK0H 1 OIIK-1 Temsbl pedepaToB 8
MepUOIUYECKasi CHCTEMA
XUMHYECKHUX DJIEMEHTOB. Bonpocer a1 sk3amena 4
KomneTreHTHOCTHO-
OpPHUEHTUPOBAHHHBIE )
3aJaHUs
Peakimonnas crmocoOHOCTh VK-1, TecroBble 3agaHUs 10
BEIIECTB. XuMuueckas OIlK-1 TeMmsl pedepaTon 4
CBSI3b
Bormpocs! 1u1st 5x3ameHa 5
KoMmneTeHTHOCTHO-
OPHUEHTUPOBAHHHBIE )
3aJaHUs
XuMuueckast KHHe- VYK-1, TecroBrle 3aganns 16
TuKa. CKOpOCTh XUMHUYE- OIIK-1 Temsl pedepaToB 6
CKHX PEaKIMi U METOJIBI €€
pPeryIMpOBaHHSL. Bormpocs! 1u1st 5x3amMeHa 5
KomneTeHTHOCTHO-
OPHEHTHPOBAHHHBIC 8
3a7aHus
Xumuueckoe u (hazoBoe VK-1, TecToBbIE 3a]aHUS 5
paBHOBECHE. OIIK-1
Temsl pedepaToB 2
4
Bonpocs! ais 3x3aMena
KommeTeHTHOCTHO-
OpUEHTUPOBAHHHBIE 6
3aaHus
DHepreTuka XMMHYECKUX VK-1, TecroBble 3a7aHKs 5
MPOLECCOB. OIIK-1
Temsl pedepaToB 3
Bonpocsr st sx3ameHa 3
KomnereHnTHocTHO- 5
OpUEHTUPOBAHHHBIC
3aaHus
XUMHUYECKUE CUCTE- VK-1, TecToBBIE 3a1aHUS 25
MBI: PaCTBOPBI, AUCIIEPC- OIIK-1 TeMmbl pedepaToB 10
HBIE CUCTEMBI.
Bonpocsr s sx3ameHa 8
KomniereHTHOCTHO-
OPHUEHTHPOBAHHHBIE 15
3a7aHus
KoMmruiekcHble coenuHe- YK-1, TecToBbIE 3a1aHUSA 10




HUSL. OIIK-1 Tewmsl pedeparon 4
6
Bormpocs! 1ist 5x3amena
KommnereHTHOCTHO-
OpUEHTUPOBAHHHBIE 8
3aJaHUs
OxucanTenpHo- YK-1, TecToBbIC 3a1aHUS 20
BOCCTaHOBUTEJIbHBIE CBOM- OIIK-1 TeMsl pedepatos 11
CTBa BEIIECTB.
9 Bormpocs! 1ist 5x3amena 7
KomneTreHTHOCTHO-
OpUEHTUPOBAHHHBIE 8
3aJaHUs
TecroBrle 3anaHus 10
DIEKTPOXUMHUYECKUE CU- VK-1, T
CTEMBI. OIIK-1 CMEL pedpepaTon 3
10 Bormpocst JUTSt
9K3aMeHa 5
KoMmneTeHTHOCTHO-
OpUEHTUPOBAHHHBIE 6
3aJaHUs
OO0611ue cBolicTBa HEME- VK-1, TectoBrIe 3aganus 33
TaJIJIOB OIIK-1 Tembl pedepaToB 9
Bomnpocsr 11 sx3ameHa
11 5
KomniereHTHOCTHO-
OpUEHTUPOBAHHHBIE 16
3aaHus
OO011re cBolicTBa MeTAJI- VK-1, TectoBBIe 3aganus 35
JIOB. OIIK-1 Tembl pedepaToB 6
Bonpocsr 11 sx3ameHa
12 6
KommeTeHTHOCTHO-
OpUEHTUPOBAHHHBIE 7
3aaHus
Xumuueckast uaeHTuduKa- VK-1, TectoBbIle 3aganns 88
LU KAYECTBEHHBIM U KO- OIlK-1 Tewmbl pedeparon 5
JINYECTBCHHEIN aHAIIN3.
13 Bompocs! st ax3amena 15
KomniereHTHOCTHO-
OpUEHTUPOBAHHHBIE 19
3aaHus
®dusndeckue U GU3NKO- VK-1, TecroBrle 3anauns 12
14 XUMHUYECKHE METO/Ibl aHa- OIIK-1 Temsl pedepaTon 5
JI3a BEIIECTB.
Bonpocsr s sk3ameHa 7




KomriierTeHTHOCTHO-
OPUEHTHPOBAHHHBIC 8
3aJaHus

6.2. IlepeyeHb BONPOCOB AJI IK3aMEHA

1. MecTo XuMUM B LIEJIOM U HEOPraHMYECKONM XMMHMHU B YAaCTHOCTU CPEIU €CTECTBEHHO -
HayuHbIX gucnumuimH. YK-1, OITK-1

2. Ponb xumMu3anuu B pa3BUTHH IPOU3BOIUTENBHBIX CHUJI CEJILCKOTO X034icTBa. VK-1, OIK-1

3. Heopranumyeckne BEUIECTBA, HUCIOJIb3YEMBIE B CEIbCKOXO35AWCTBEHHOM IIPOU3BOCTBE:
MUHEpaJIbHbIE YIO0OpEHHs, TECTUIIUAbI, TepOULIUIbI, JECUKAHTHI, Ne(POIHMAHTHI, KOPMOBBIE 10-
0aBKM, XUMHUUYECKHE KOHCEpBaHThI U MeauopanThl. YK-1, OIIK-1

4. Ucnonp30BaHME XMMHUYECKUX TOHATUM, 3aKOHOB U METOJOB MCCJIEI0BAaHUS B CEJIbCKOXO-
39iCTBEHHBIX U Ononornueckux Haykax. YK-1, OIIK-1

5. Dkosyoruyeckasi OacHOCTb HETPAMOTHOT'O NMPUMEHEHHS] XUMUYECKUX MPOJIYKTOB B CEIlb-
ckom xo3srictee. YK-1, OIIK-1

6. CrexHuoOMeTpHUECKUEe MHIEKCH U KO PHUIMEHTH. MoIb, MOJISIpHAs Macca, XUMHYECKHUHA
SKBHUBAJICHT, ()aKTOp IKBUBAJIEHTHOCTH, MOJIsipHas Macca skBuBajienta. YK-1, OIIK-1

7. OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAHEHUS MAcChl U HEPIUH, 3aKOH KPaTHBIX OTHO-
HIEHUH, 3aKOH NTOCTOSIHCTBA COCTaBa, 3aKOH YKBUBAJIEHTOB, 3aKOH ABOTaJIpO U CJIEACTBUS U3 He-
ro, 3aKOH IPOCThIX 00beMHBIX oTHOIeHNH. YK-1, OIIK-1

8. PacTBOpHBI Kak cMecH HOHHO- ¥ 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 (opueHTamnmon-
HBbI€, UHIYKIIMOHHBIE, TUCIIEPCUOHHBIC); NOH-IUIOIIBHOE B3aMMOJICICTBIE, BOJOPOAHAS CBS3b
VK-1, OIIK-1

11. Cnioco6s! BelpaxkeHHst coctaBa pactBopoB YK-1, OIIK-1

12. 3nauenue pactBopoB B xumuu 1 6uonorun YK-1, OIIK-1

13.Tuns! cunpHbIX 351ekTpoantoB YK-1, OIIK-1

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

15. 3HaueHue pacTBOPOB CHIIBHBIX DIIEKTPOJIUTOB 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 M3MepeHUs BOJIO-
poauoro nokazarens YK-1, OINK-1

19. Bydepnsie pactBopsl YK-1, OITK-1

20. Tuns! ruaponu3za. Koncrantel u crenenu rugponusa coneit YK-1, OIIK-1

22. Kommekcubie coequaenns YK-1, OTIK-1

23. YcTOoHYMBOCTh KOMIUIEKCHBIX COEAMHEHUH B pacTBOpax. KOHCTaHTBI yCTOMYMBOCTH H
KOoHCTaHTHI HecTolkocTH. YK-1, OIIK-1

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

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

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

27. OKUCIUTETHbHO-BOCCTAHOBUTENbHBIE (37eKTpoAHbIe) moTeHuansl. YK-1, OITK-1

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

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

30. OcHoBHBIE (paKTOPHI, BAUSAIOMINE Ha cKopocTh peakiuu YK-1, OITK-1

31. 3akoH NEHCTBYIOIIMX MacC — OCHOBHOM 3aKOH XMMHUYECKON KUHETUKH JJIsl DJIEMEHTap-
Hoit ctaauu. Koncranra ckopoctu peakiuu YK-1, OIIK-1



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

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

34. 3HayeHWe XMMHYECKOM KHHETUKUH B XMMHHM, OMOJIOTMU U CelIbCKOM xo3siictBe YK-1,
OIIK-1

.35. XuMuyeckoe paBHOBECHE KaK pe3ysbTaT CaMOIMPOU3BOJIBHOTO MPOTEKaHHsI 00paTUMOit
peakuun. YK-1, OIIK-1

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

37. CMmelieHue paBHOBECHsI NPU W3MEHEHUM KOHIIEHTpALMHM, TEMIIEpaTypbl 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 TeroBoi apdext peakimn YK-1, OIIK-1

41. BeluucieHue HTAIbIUU PEaKLUU 110 3HAYCHUSAM SHTAIbIUI 00pa3oBaHus NPOAYKTOB U
pearenToB peakiuu. 3akoH ['ecca. YK-1, OIIK-1

42. Dutponus. YK-1, OIIK-1

43. Bropoii 3aKk0H TEpMOAMHAMUKH KaK KpUTEpUI HaIlpaBIeHUs] XUMUYECKOHN peakiuu. Y K-
1, OIIK-1

44. IIpuMeHeHre U 3HaUeHHE PHEpreTUKU XuMudeckux peakuuii. YK-1, OIIK-1

45. OcHOBHBIE MPUHLHUIBI KBAHTOBOM TEOPHH CTPOCHHS BELIECTBA: MPEICTaBICHHUS O KOp-
MyCKYJISIPHO-BOJIHOBOM [JyajlU3Me€ SIBIIEHUN MHKPOMHUpA, MPUHIUIIE HEONPEIEIIEHHOCTH, YpaB-
Henuu [llpenunrepa, BoaHoBo# ¢yHkimu, atomHoi opouramu. YK-1, OITK-1

46. KBanToBbIe uncia: rJiaBHOe, opOUuTanbHoe, MaruuTHoe U ciuHoBoe. YK-1, OTIK-1

47. DHeprerudeckue ypoBHU U noxypoBHu aroma YK-1, OIIK-1.

48. TlpuHUUOBl 3aNI0JHEHUS JJIEKTPOHHBIX  OpOUTallel aToMa B OCHOBHOM COCTOSIHUU:
npunnui [laymu, npasuno Xynnga. YK-1, OIIK-1

49. TlocTpoeHue CTPYKTYpHI MEPUOANUECKON CHUCTEMBI, UCXOJIA U3 DPHEPreTHUECKOM TMoce-
JIOBaTEJIbHOCTU MOAYPOBHEH MHOT031eMeHTHBIX aToMoB. YK-1, OIIK-1

50. Ionstue nepuoaa u ero hopmupoBanue mno npasuiam Kneukosckoro. YK-1, OITK-1

51. IIpuuuHbl pa3nIUYHON JUTHHBI MIEPHOOB; S-, p-, O-, f-3MeMEHTBI U UX pacMoNokKEeHHE B
CTpYyKType nepuoanyeckoi cucremol. YK-1, OITK-1

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

53. CBoiicTBa aTOMOB 3JIEMEHTOB (ITOTEHIIMAJ HOHU3ALUH, CPOACTBO K JIEKTPOHY, DJIEKTPO-
OTPHIIATENBHOCTD, paanychl Ban-nep-Baansca). YK-1, OIIK-1

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

55. PeaknuonHas crioco0HocTh BemectB. YK-1, OIIK-1

56. Turmsbl cBsi3eii: KOBaICHTHAs, HOHHAs, MeTaJuTnueckas, Bogopoanas. YK-1, OITK-1

58. XapakTepuCTHKHU CBSA3€H: 3JEKTPUUECKHE TUIOJIbHbIE MOMEHTHI, () (PEeKTUBHBIE 3apsi/Ibl
aTOMOB, CTENIEHb HOHHOCTH, HAIIPAaBJIEHHOCTh U HACHIIIEHHOCTh, SHEPTUs U JUIMHA cBs3u. YK-1,
OIIK-1

59. Tunsl rubpUAN3aLUN AaTOMHBIX opOuTaneil u reomerpus Monekyn. YK-1, OIIK-1

60. CBoeoOpa3ue CTpOoeHHUsI aTomMa BOAOPOaA, (PU3MUECKHX U XUMHUYECKHX CBOWMCTB ATOTO
sneMeHTa u ero coeaunenuii. YK-1, OIIK-1

61. Bona, reometpust u cBoiicTBa ee moJekyinsl YK-1, OITK-1

62. Bozma B cellbCKOM XO35HCTBE. DKOJIOTHUYECKUE acleKThl Bogononb3oBanus YK-1, OITK-1

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

64. DnemenTtsl |A-noarpynnsr YK-1, OITK-1

65. Onements A — moarpynmer -~ VK-1, OIK-1

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

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

68. Dnementsl VIA-noarpynmnsr 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. Dnekrpoxumuyeckue cpoiicrea Mmetaimon. YK-1, OITK-1

74. Dnexrpomms. YK-1, OIIK-1

75. Xumnueckas unentudukanus YK-1, OIIK-1

76. Ilpenmer u 3a7auu aHATUTUYECKON XUMUU. Poilb aHANMTUYECKON XHWMHUU B MPOU3BOJI-
CTBEHHBIX IPOIIeccax, B KOHTPOJIE KauecTBa MPOAYKIIMH, B OXpaHe OKpyxkaromiei cpenbl. [lons-
tue o [IJIK YK-1, OIIK-1

77. KadecTBEHHBIN M KOJIMYECTBCHHBIN aHanu3. Mx 3uauenue YK-1, OIIK-1

78. Xumuueckne U (HU3UKO — XUMUYECKHE (MHCTpYMEHTalbHBbIE) MeTOabl aHamm3a YK-1,

OIIK-1

79. Xumunueckue Meto sl uaeHtudukanuu. I'papumerpudeckuit anamu3 YK-1, OIIK-1

80. Turpumerpuueckuii ananmms YK-1, OIIK-1

81. Kucnorno-ocuoBnoe tutpoBanue YK-1, OIIK-1

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

83. Xpomatorpadus. Ee cyunHocts u pasHoBuaHocTd. [lokazarenu xpomatorpaduueckoro
paznenenus. Cinyyau npumenenus YK-1, OIIK-1

84.ITorenmomerpuueckoe Tutpoanne YK-1, OITK-1

85. A6copommonnas poromerpus YK-1, OIIK-1

6.3. IlIkasia oLleHOYHBIX CPEACTB

YpoBHH Kpurtepun ouennBanus OueHoyHnbie
OCBOEHUS cpeacTna
KOMIIETECHIM I (K0J1. 62J1110B)
[IponBuHyTHIli | 3HaAET
(75-100 GanoB) | - MOTHO TEOPETHUECKHI MaTepHal, KOTOPHI YMe- | TecToBbIe 3a1aHUS
€T COOTHECTH C BO3MOKHOCTSIMH TPAKTUYECKOTO (18-40),
«OmMaAuYHO» MIPUMEHEHNUS; COMIICTCHTHOCT-
yMmeer
- MHTETPUPOBATh 3HAHUS M3 Pa3HbIX pa3/eioB, HO
COEMHSIS TIOICHEHUE U 00OCHOBAHME, OPUCHTUPOBAHHOC
-BBINIOJIHATE IIPAKTUKO-OPUCHTUPOBAHHBIE M CH- | 3aldaHHC (2-10),
TyallHOHHBIE 3aJaHus, pPellaTb THUIIOBBIE U IIPO- pedepar (2-5),
(heccruoHambHO-HAMIPABIICHHBIE 3a/1a4H, K3aMeH
- OBICTPO M 0€30mIMO0YHO MPOMITIOCTPUPOBATE | (38-5(0 Gaswios)
OTBET COOCTBEHHBIMHU MIPHUMEPAMH,
- BECTH IIPEIMETHYIO JINCKYCCHUIO;
BJIa/IeeT
- TEPMUHOJIOTHEN U3 Pa3INIHBIX Pa3/IesioB Kypca,
- cmocobaMM  MBICIHTENBHOM  JIeATeNbHO-
cTu(aHaNMM30M, CHHTE30M, CpaBHEHHEM, 00001IIe-
HHUEM H T.JI.),
- apryMEHTHUPOBAHHOW, TI'DPAMOTHOM, YETKOM pe-
YbIO.
bazoBbiii 3HaeT
(50-74 6amna) - TEOPETUYECKUI U IPAKTHYECKUH MaTepHall, HO | TecTOBBIE 3a1aHus
JIOMYCKAaeT HETOYHOCTH; (15-34),
«xopowuor ymeer KOMIIETEHTHOCT-
- COEJIMHATH 3HAHUS U3 Pa3HBIX Pa3/IeNIoB Kypca,




- HAXOJIUTh MIPaBUJILHBIC PUMEPHI U3 TTPAKTUKH,

- pemiaTh TUIOBBIE 33a4H;

BJIajJieeT

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

- BCEM COJICp’)KaHHEM, BUJIUT B3aUMOCBSI3U, MOXKET
MPOBECTU aHAIMU3 U T.JA., HO HE BCEra JeNaeT 3TO
CaMOCTOSITENIbHO, 0€3 TTOMOIITY TIPEToaaBaTelis,

- cnocobamMud  MBICIUTEIBHOM  JIEATEIbHO-
cTu(aHaIM30M, CHHTE30M, CpaBHEHHEM, 0000IIe-
HUEM U T.11.);

- apryMEHTUPOBAaHHOW, TpaMOTHOM, YETKOM pe-
YbIO.

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

[Toporossilii 3HaeT
(35-49 GannoB) | - TeopeTHYECKUH M MPAKTHYECKUH MaTepHal, HO | TecTOBBIEC 3a1aHUS
JIOTTYCKaeT OUINOKHY; (12-24),
«yooenemeopu- | ymeer KOMIICTCHTHOCT-
menbvHo» - COEIIMHATH 3HAHMS M3 Pa3HbIX PA3IEIOB Kypca
TOJIBKO MPH HABOAIIMX BOIPOCAX IperojaBate- | ho-
s, OpPUEHTUPOBAHHOE
- C TPYZOM COOTHECTH TEOPETHYECKHMIA U TpakTu- | 3ajanue (2-5),
4YecKuil, J10MycKas OIMMOKH B PELICHUU TUMOBBIX | pedepar (2-5),
3a/[a4 Ha NPUMCHEHHE 3HAHUH B PEANbHOU NPAK- | sx3amen (15-20)
TUYECKOU JeSITeNIbHOCTH;
BJIajeeT
- HEJOCTaTOYHO CHOCOOAMHU MBICIUTEIBHON Jes-
TENbHOCTU(AaHAIN30M, CHUHTE30M, CpaBHEHHEM,
0000IIICHHEM U T.]1.);
- c1abol apryMeHTaIuei, JOrTuKoi Mpu MoCTpoe-
HUU OTBETA.
Husknii He 3HaeT
(I[OHOpOFOBBIfI) - TeOpeTI/I“IeCKI/Iﬁ n HpaKTI/I‘IeCKI/Iﬁ Marcpuall, TECTOBBIC 3aJaHU
(KOMIIeTEeHIUs HE | - CYIIHOCTHOM YacTH Kypca; (0-11),
copMHpOBaHa) | He yMeeT KOMIICTCHTHOCT-
(menee 35 6an- | - 6e3 CyIIeCTBEHHBIX OMIMOOK BBICTPAUBATh OTBET,
JIOB) BBITIOJIHATH 3aJaHHUE, HO
- BBINIOJIHATH TPAKTHKO-OPUCHTHPOBAHHBIC U cH- | OPUCHTHPOBAHHOC
«Hey00e1emeo- | TyallMOHHBIEC 3aJaHUs, PEIIATh UHTEIPUPOBAHHBIC | 3a/laHHE (0-4),
pumenvHoy» 3a7a4¥ Ipo(eCcCHOHAIbHON HAIPaBIECHHOCTH, pedepar (0-4),

- WIJIIOCTPUPOBATh OTBET IIPUMEPAMU;
He BJIajieeT

- TEpPMUHOJIOTHEN Kypca,

- crnoco0aMy MBICIUTEIbHON JESTENIbHOCTH (aHa-
JU30M, CHHTE30M, CpPaBHEHHEM, OOOOLIECHHEM W
T.J.);

- TPaMOTHOM, YETKOU PEUbIO.

sk3ameH (0-16)

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHne JUCHUIINHbI

(MoayJin)

7.1. OcHoBHas yueOHas JUTEepaTypa




1. Ky3nenoBa P.B. YueOHO-MeTONUYECKUI KOMILUIEKC AUCIUIUIUHBI «XUMHS HEOpraHHye-
CKasi ¥ aHAJUTHUYECKas» JJIsl 00ydJaroluXxcs 1Mo HarpapieHHio moarotoBku 35.03.04 Arponomus,
MpuuypuHck, 2024,

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

3. Heoprannueckas xumus B 24. YacTtb2. XUMHUS 3JIEMEHTOB S-H3]1., TIEP. U JI0I. Y4COHUK
TSt akajeMudeckoro 6akanaspuara. /Kuszes J[.A., Cmapeirun C.H.- [Dnekrponsslit pecypc].-
M.: FOpaiit, 2017.-359c¢.
https://www.biblio-online.ru/book/763BEB16-C2D8-4545-AF39-FB4A38E2BD4D

4. Agamutudeckas xuMus B 2-X kaurax. Kaura 1. XumMuuyeckue MeETOAbl aHaIM3a. 2-€
U3[., UCIp. U J0N. YYeOHUK M MPAKTHUKyM JJIs MPHUKIAIHOTO OakanaBpuara/ AJleKcaHApOBa
2.A., lNaiinykoBa H.I'. [Dnexkrponnsiii pecypc].- M.: FOpaiirt, 2017.-551c.
https://www.biblio-online.ru/book/E9540AD6-D847-49AC-A583-35AC63AFA76D

5. AHanuTH4deckas XuMus B 2-x kHurax. Kaura 2. ®@U3uko-XuMU4YecKue METO/IbI aHATTN3a
2-¢ W3A., WCOp. W JA0N. YYeOHMK W TPaKTHKYyM I TPUKIAQIHOTO OakaiaBpuaTa
Aunexcanapoa J.A., Taiinykosa 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. INonomapesa, H. A. Heopranwdeckass U aHaTMTHYECKas XUMHEsI | yaeOHOe mocodue /

H. A. ITonomapesa, U. B. Konesa, T. I1. Murtynsa. — Owmck : Omckuit 'AY, 2014. — 136 c. —
ISBN 978-5-89764-442-1. — Tekct : 31eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS CH-
crema. — URL.: https://e.lanbook.com/book/64866

2. Capraes I1.M. Heopranmueckas xumusi: ydeOHoe mocobue / Capraes I1.M. - [Dnek-
TPOHHBIN pecypc].- M.: n3narensctBo «Jlans» 2013.- 384c.
https://e.lanbook.com/book/369997category_pk=43778#authors

3. AHanutuyeckasi XuMus U (PU3UKO-XMMHUECKHE METO/IbI aHanu3a: yueonuk. B 21.T.1/
[Tox pen.A.A. Umenko. — 3-e u3.; crep.- M.: Akagemus, 2014.- 352c¢.- ( Beiciiee oOpa3oBanwe
OakanaBpuar).

4. AHanuTHuyeckas XUMHs U (PU3MKO-XUMUYECKHE METO/1bl 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 TUCLUIUIMHE «XHUMUSI HEOPraHWYeCKas U aHaIMuTuIecKash», Muuypusnck, 2024,

2. KyzuernoBa P.B. Y4eOGHO-MeTOMMYECKHIT KOMIUIEKC JUCIUTUTMHBI «XUMUS HEOpraHude-
CKas M aHAJMTUYECKas»» JUId oOydarolmxcs Mo HampasieHuto noarotoBku 35.03.04 Arponomus,
Mwuuypunck, 2024.

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

CIIPaBOYHbIE CHCTEMBI)

VYyeOHast nucuuIuinHa (MOAYJh) MPEeIycMaTPpUBAET OCBOCHHE WH(MOPMAIMOHHBIX U IH]-
POBBIX TeXHOJIOTHNA. Peanuzanus nu@poBbIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOCTPAHCTBE SIB-
JSeTCsl OAHON M3 BaXHEWIUX Ieneid oOpa3oBaHMs, NAIOIIEH BO3MOXHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KaueCcTBa 00yUaIOIMUXCs KaK OYIyIUX BHICOKOKBATU(UIIMPOBAHHBIX CITCIIHA-
JIUCTOB.


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

[{udpoBble TEXHOJIOTUH MPEAYCMATPUBAIOT PAa3BUTHE HABBHIKOB 3()(EeKTUBHOTO peuieHus
3a1a4 Ipo(ecCHOHATBHOTO, COMATBLHOTO, JINYHOCTHOTO XapaKTepa ¢ MCHOIb30BAHUEM Pa3IIHy-
HBIX BUJIOB KOMMYHHKAIIMOHHBIX TeXHOJNOTUH. OcBoeHHe HHU(POBBIX TEXHOJIOTHI B paMKax
JAHHOW JMCIMIUIMHBI (MOMYJISl) OPUEHTHPOBAHO HA CIIOCOOHOCTH O€30MacHO M HaJICKaIlUM
00pa3oM moJy4arhb JIOCTYII, YIIPABIATh, HHTETPUPOBATh, OOMEHNUBATHCS, OLICHUBATh U CO3/aBaTh
UH(OpPMAIHIO ¢ TOMOIIBIO NHU(POBBIX YCTPOMCTB U CeTeBBIX TexHomoruid. ®opmuposanue nud-
pPOBOIl KOMIIETEHTHOCTH MpeArnonaraeT padoTy C JaHHBIMHU, BJIAJCHHE WHCTPYMEHTAMHU IS
KOMMYHUKAIHH.

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 snekTpoHHass OMOINOTEKA)

2. baza ngaHHBIX 31eKTpoHHBIX HHPOpMarmoHHbix pecypcoB ®I'BHY ITHCXE (morosop
1o 00ecleyeHHo JA0CTyIa K MeKTpoHHBIM uHpopMarmonubiM pecypcam OI'BHY ITHCXb ue-
pe3 tepmunan ynanennoro nocryna (TY ] ®T'BHY LTHCXB) ot 09.04.2024 Ne 05-YT/2024)

3.OnexktponHas OubnuoTeuHas cuctema «HanumonanbHblil UpoBoil pecypc «PykoHT»:
Komnekmuu «ba3ossiit MmaccuBy» u «Konoc-c. Cenbekoe xozsictoy (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIIYT 0 MPEOCTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «AnektpoHHOe H3aTenbcTBo FOPAWTY (https://urait.ru/) (moroBop Ha oKasaHHe
YCIIYT 10 TIPEO0CTaBICHUIO JOCTYyIa K oOpa3oBarenbHoi miatdhopme OO0 «DneKTpoHHOE H3/a-
tenbcTBo FOPAWTY ot 07.05.2024 Ne 6555)

5. DnekTpoHHO-OMOaHOTeUHast cuctemMa «Bepuazackuity (https://vernadsky-lib.ru) (moro-
BOp Ha 0€3BO3ME3IHOE HUCITOIb30BaHuE MTpou3BeneHuid oT 26.03.2020 Ne 14/20/25)

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

7. CornaiieHue 0 COTPYIHUYECTBE IO OKa3aHUIO OMOIMOTEYHO-MH(POPMAIIMOHHBIX U CO-
[MUOKYJIBTYPHBIX YCIIYT IMOJIB30BATEIISIM YHUBEPCUTETA U3 YHCJIa HHBAUIOB 10 3PEHUI0, ClIa0o-
BUJSIINX, WUHBATUAOB APYTUX KAaTeTOpUN C OTpaHUYEHHBIM JOCTYNOM K WH(OpMAalUHU, U,
UMEIOUINX TPYAHOCTU ¢ uTeHueM IutockonedyatHoro tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalbHasg Hay4Has Oubimmoreka uM. A.C. ITymkuna» (https://www.tambovlib.ru) (corna-
nieHue o cotpyanuyectse oT 16.09.2021 Ne 6/H)

7.4.2. UudopmManmoHHbIe CIPABOYHbIE CUCTEMBI
1. CnpaBounas npaBoBas cucrema Koncynprantllntoc (1oroBop nocraBku, ajanrtainuu u
conpoBoxkAeHHs dKk3eMIUIsIipoB cucteM Koucynprantllmtoc ot 11.03.2024 Ne 11921 /13900/2C)

2. DnexkTpoHHbIN nepuoandeckuii cnpaBouHuk «Cucrema TAPAHT» (moroBop Ha yciy-
T IO conpoBoXxIeHH0 oT 15.01.2024 Ne 194-01/2024)

7.4.3. CoBpemeHHbIe MpodeccuOHATIbHBIE 0a3bI JAHHBIX

1. ba3za 1aHHBIX HOPMATHBHO-TIPABOBBIX aKTOB MH(OPMAIIMOHHO-00pa30BaTeIbHOM Mpo-
rpammbl «Pocmerony (moroBop ot 15.08.2023 Ne 542/2023)

2. ba3za nannbix Hayunoii anextponnoii 6ubnuorexkn eLIBRARY.RU — poccuiickuii nn-
(bopMaIlMOHHO-aHAIMTUYECKHUH MOpTaji B 00JIaCTH HAYKU, 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. JInueH3M0OHHOE M CBOOOIHO pacpoCcTpaHsaeMoe NPOrpaMMHOe
o0ecreyeHue, B TOM YUCJIe 0Te4eCTBEHHOT0 MPON3BOACTBA


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

Ne | HanmenoBaHwue Pazpabotuuk I10 |Joctymunocts (| Ccbuika Ha Equnbit PexBu3nTHI MOATBEP-
(mpaBooGiaga-  |IEH3MOHHOE, CBO| PEECTP POCCHHCKUX | IKHAIOLIETO JOKYMEHTa
TeJNb) 601HO pacupofnporpamm s 9BM ¢ (pm HANMUYHN)
CTpaHseMoe) BJ] (pu Hammaun)
1 | Microsoft Windows, [ Microsoft Jluuensuonnoe | - JInuensus
Office Professional Corporation or  04.06.2015 Ne
65291651 CpOK
JeHCTBHS: 6ECCPOIHO
2 | ArtuBupycuoe mpo- | AO «JlaGopato- | Jlunensnonnoe | https://reestr.digital. | Cy6Gnumnensuonmstit go-
rpammHOe obecrieue- | pusi  Kacmepcko- gov.ru/reestr/36657 rosop ¢ OO0 «Cod-
HHE ro» 4/?sphrase_id=4151 | Tekc» or 24.10.2023 Ne
KasperskyEndpointS | (Poccus) 65 0/H, CPOK JICHCTBHSL: C
ecurity ams Ou3Heca 22.11.2023 1o
22.11.2024
3 [MoitO¢pucCranmapr- | OO0  «Hoebie | Jlunensnonnoe | https://reestr.digital. | Kourpakt ¢ OO0 «Py-
HBIH - obmayHble  TEX- gov.ru/reestr/30163 | Gukom»
OducHbrit nakert | Homorun» (Poc- 1/?sphrase_id=2698 | or  24.04.2019  Ne
Juist paboThl € JTOKY- | CHsL) 444 0364100000819000012¢
MEHTaMH U [OYTON pok neiictBust: Geccpod-
(myoffice.ru) HO
4 | OducHslii maket AO «P7» Jluuensuonnoe | https://reestr.digital. | Kourpakr ¢ O0O
«P7-Oducy gov.ru/reestr/30666 | «Codreke»
(meckromuast  Bep- 8/?sphrase_id=4435 | or 24.10.2023 Ne
cust) 041 0364100000823000007¢
pOK neiicTBus: Geccpou-
HO
5 | Onepaunonnas cu- | OOO "Bazaner | Jlunensuonnoe | https://reestr.digital. | Koutpakr ¢ 00O
crema «AmpT OOpa- | cBOOOAHOE TIPO- gov.ru/reestr/30326 | «Codrexe»
30BaHME» rpamMmHOe obec- 2/?sphrase_id=4435 | or 24.10.2023 Ne
nevyeHue" 015 0364100000823000007¢
pok neiictBus: Geccpod-
HO
6 |[IIporpammuas  cu- | AO «Antumma- | Jlunensunonnoe | https://reestr.digital. | JlunensuonHbIH 10T0OBOP

cremMa i OOHapy-
JKCHUA TEKCTOBBIX
3aUMCTBOBAHUI B
y4eOHBIX M HAYYHBIX
paboTtax «AHTHILIA-
ruaT BVY3»
(https://docs.antiplagi
aus.ru)

ruat» (Poccust)

gov.ru/reestr/30335
0/?sphrase_id=2698
186

¢ AO «AHTHIIIArHATY
oT 23.05.2024 Ne 8151,
CpPOK JEHCTBUSA: C
23.05.2024 o
22.05.2025

7 | Acrobat Reader
-  TPOCMOTp JAOKY-
mentoB PDF, DjVU

Adobe Systems

CBo0OOTHO pac-
MPOCTPAHIEMOE

8 | FoxitReader
- TPOCMOTp JIOKY-
mentoB PDF, DjVU

FoxitCorporation

CBoboHO pac-
MPOCTpaHsIeMoe

7.4.5. Pecypcbl HHPOPMAITMOHHO-TEJIEKOMMYHMKAMOHHOM ceTH « AHTEepHET»

1. CDTOwiki: 6a3a 3Hanuii 1o 1udpoBoii Tpanchopmaruu https://cdto.wiki/
2. HTTP://WWW.CHEMISTRY.NAROD.RU/HIMIYA/UCH_CHEM_ORGANO01.HTML,



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

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

7.4.6. Ilu¢ppoBble MHCTPYMEHTBI, IPUMEHsIeMble B 00pa30BaTeJIbHOM

npoiecce

1. LMS-mnardopma Moodle

2. BupryanpHas nocka Mupo: miro.com

3. Bupryansnas nocka SBoardhttps://sboard.online

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

5. O6naunslie cepBuckl: Anaexc./luck, O6mako Mail.ru
6. Cepsucsl onpocos: SAugexkc Dopmbr, MyQuiz

7. CepBucsl BueocBs3u: Suaekc tenemoct, Webinar.ru

8. CepBuc coBMecTHOM pabOTBl HajJ TmpoeKkTamu Jis  Hebompmmx rpynn  Trello
http://www.trello.com

7.4.7. HndpoBble TEXHOJOTUHU, IPUMEHsIeMble NIPU U3YYEeHUH

JTUCHHUILINHBI
Ne [Mudpossie Bunpl yaeOHOU paboThL, BeI- | DopMupyemble NaK
TEXHOJIOTUHI MOJIHSIEMbIE C TPUMEHEHUEM | KOMIETEHIINH
11M(POBON TEXHOJIOTUU

1. | OGnaunbie Jlexuuu YK-1 N-1yi-a U-2vk-1,

TCXHOJIOT'NH

CamocrosTenpHas padoTta

N-3vka, WH-4vk,
NJI-5yk-1

OIIK-1 N-lonk-1
2. | bonpmue nanneie | Jlexnun VK-1 NA-1yk-1 A0-2yk1,
CamocTtosaTrenbHas pabora U-3yk1, U-4yk-,

NJ-5yk-1

OIIK-1 N -1lonk-1

8. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHne M CIUTIUHBI (MOLYJIA)

VYyebnas ayauro-
pus  [UId TIPOBEACHHUS
3aHATHI CEMHHAPCKOrO
TUMNA, TPYNNOBBIX U
MHAUBUAYAJIbHBIX KOH-
CyJbTallMil, TEKYILEro
KOHTPOJISI U TIPOMEXKY-
TOYHOM arrecTauuu (T.
Mwnuypunck, yn. WH-
TE€pPHALIMOHAJIbHASA, IOM
Ne 101, 2/11)

1. bans BongHas nabopaTtopHasi (MHB.
Ne1101044756).

2.®otosnexTpokonopumerp  (MHB. N
1101044666)
3. PH-merp (unB.  Nell01044689)

4. ka¢ BeITsHKHON (MHB. Ne1101061403)

VYyebnas ayauro-
pus Ui TPOBEACHUS
3aHATUN JIEKIMOHHOTO
tuna (r. MuuypHuHCK,
yi. VHTepHaIMOaHIb-
Has, oM Ne 101, 2/32)

1. XXamto3u ropH3OHTANBHBIE HA TPHU

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

3. CucteMHBI KOMILIEKT: mpoueccop Intel
Original LGA 1150, Beatuistop Deepcool
THETA 21, marepunckas miata ASUS
H81M-K<S-1150 iH, mamars DDR3 4 Gd,

1. Microsoft
Windows 7 (mumensus
or 31.12.2013 Ne
49413124, 6eccpouHo).
2.  Microsoft Office
2010 (yamens3uss  OT
04.06.2015 Ne
65291658, 6eccpoyHo).



http://window.edu.ru/
http://e.lanbook.com/
http://www.trello.com/

xectkuit auck 500 Gb, xopnyc MAXcase
H4403, 6nox muranus Aerocool 350W (
WHB. Ne 21013400740)
4. Tlpoektop Viewsonic PJD6243 DLP
3200 Ilumens XGA 3000:1 HDMI 3D
5. Habopsl geMOHCTpanMOHHOTO 000pYyIO0-
BaHHS M YIYCOHO-HATJISITHBIX TTOCOOUHA.

[lomemenne  mis
CaMOCTOSITEJIBHOM  pa-
00Tbl (r. MuuypuHCK,

yi1. VHTepHanmoHa b-
Hast, gom Ne 101,
3/2396)

1. Jocka  kmaccHas  (uHB.  Ne
2101063508)
2. Xamozu (uuB. Ne 2101062717)
3. JKamo3u (mB. Ne 2101062716)

4. Kommerorep Celeron E3500, mar. miara

ASUS, omnep.namsare 2048Mb, MoOHHTOD
19"AOC (unB.Ne 2101045283, 2101045284,
2101045285)
5. Kommerorep  Pentium-4  (unHB.Ne
2101042569)

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

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

8. Kommnbiotep Topuamgo Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)
9. DOkpan Ha mtatuBe (MHB.Ne 1101047182)
KowMmrmproTepHas TeXHHMKAa TOJKIIOYCHA K
cetn «/HTepHET» U oOecredeHa TOCTYIIOM
B OMOC yHuBepcurera.

1. Microsoft
Windows XP,7 (suuen-
3ust ot 31.12.2013 Ne
49413124, 6eccpodHO).
2. Microsoft Office
2003, 2010 (muneH3us
or  04.06.2015  Ne
65291658, GeccpouHo).
3. AutoCAD Design
Suite Ultimate (jmoro-
Bop oT 17.04.2015 Ne
110000940282);

4. nanoCAD (Bepcus
5.1 nokanbHasi, 06pazo-
BaTeJIbHAS  JIMIICH3US,
CEepUIHBIN HOMEp
NC50B-270716 nwien-
3Us NecTBUTENbHA
Oeccpouno,  Oecruiat-
Has).

5. IlporpaMMHBIN KOM-
TIJIEKC «ACT-Tect
Plus» (unieH3MOHHBIN
noroBop ot 18.10.2016
Ne JI-21/16).
6. THC  Maplnfo
Professional 15.0 mus
Windows a1t yueOHBIX
3aBeieHUH  (JIMIEH3U-
OHHBIM  JIOTOBOpP  OT
18.12.2015
Nel123/2015-y)

Pabouas nmporpaMma AMCHUIUIMHBEI COCTaBlIeHa B COOTBETCTBUU ¢ TpeboBanusmMu ®I'OC BO
— OakanaBpuaT Mo HampasiieHuu noarotoBku 35.03.04 ArpoHomusi, yTBEpKAEHHOTO MPHUKA30M
MunucrepcrBa oOpazoBanus U Hayku Poccuiickoit ®eneparu Ne 699 ot 26 urons 2017 r.

ABTOp: 01IEHT Kadeapsl OMOJIIOTUU U XUMUH, KaHUIaT XuMuueckux Hayk KysHenosa P.B.
Peuenzent: C.M. [lanunun - 3aBeayrouuii kageapoil TEXHOJIOTUN MPOU3BOICTBA, XPAaHEHUS
U 1epepaboTKH MPOIYKIIUU PAaCTEHUEBOICTBA, KAHUIAT CEIbCKOX03IHCTBEHHBIX HAYK, TOIECHT

HporpaMMa paccMOTpCHa Ha 3aCCHAHUU Ka(beﬂpbl

2019 r.)

(mporokon Ne

8 ot «15» ampens

[TporpaMmma paccMoOTpeHa Ha 3aceaHuu y4yeOHO-MeToauueckor komuccuu [1nogooBor-
Horo mHctuTyTa UM. U.B. Muuypuna Muaypurckoro ['AY (mpotokon Ne 9 ot « 22» anpens




20191)
[Iporpamma yTBepKJIeHa pemieHreM Y 4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA
npotokoi Ne 8 ot 25 anpens 2019 r.

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

[Tporpamma paccmoTpeHa Ha 3acefaHuu Kadeapbl OMOIOTHH U XUMUU (TIPOTOKOI Ne 7 oT
«27» mapta 2020 T.)

ITporpaMma paccMOTpeHa Ha 3aceaHuu yuyeOHO-MeToauueckoi komuccuu Ilnogooso-
Horo uHcTuTyTa UM. U.B. Muaypuna (mpotokost Ne 9 ot « 20» ampens 2020 )

[IporpaMma yTBepkJieHa pelieHueM Y4eOHO-METOJUYECKOIO0 COBETa YHHMBEPCUTETA
(mpotoxost Ne 8 ot 23 anpens 2020 r.)

[Iporpamma nepepaboTaHa U JOMOJHEHA B COOTBETCTBHH ¢ TpeboBanusmu GI'OC BO

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

IIporpamma paccMoTpeHa Ha 3acelaHuM yyeOHo-MeTouueckoi komuccuu [lnogoosomi-
Horo nHcrutyra uMm. U.B. Muuypuna Muuypunckoro 'AY. Ilporokon Ne 9 ot «19» amnpens
2021 r.

[Iporpamma yTBepkIeHa peHIeHHEeM YueOHO-METOIMYECKOTO COBETa YHUBEPCUTETA.
[IpoTokon Ne 8 ot «22» anpens 2021 r.

[IporpamMma nepepaboTaHa u JOMOIHEHA B COOTBETCTBUH ¢ TpeboBanusimu ®I'OC BO.

IIporpamma paccMoTpeHa Ha 3aceiaHuM Kadeapsl Ouonoruu u xumun. IIpotokosn Ne 10
ot 28 mas 2021 1.

IIporpamma paccMoTpeHa Ha 3acejaHMM yuyeOHO-MeToudeckoil komuccuu [lnogooBom-
Horo uuctutyra um. .B. Muuypuna Muuypunckoro I'AY. Ilpotokon Ne 11 ot 21 utons 2021 r

IIporpamma yTBepxkJieHa pelIeHHeM YueOHO-METOIUYECKOTO COBETa YHUBEPCUTETA.
[Tporoxon Ne 10 ot 24 wurons 2021 r.

[Tporpamma nepepaboTana u A0MOTHEHA B COOTBEeTCTBHH ¢ TpeboBaHusiMu ®I'OC BO.

[Tporpamma paccMoTpeHa Ha 3acefaHuu Kadenpsl 6nonaoruu 1 xumuu. [Ipotokon Ne 8 ot
4 anpens 2022 r.

[IporpamMmMa paccMOTpeHa Ha 3aceaHuM yueOHO-MeToanueckoi komuccuu Ilnomoosou-
Horo uuctutyra um. M.B. Muuypuna Muuypunckoro I'AY. IIpotokon Ne 8 ot 18 ampens 2022 ¢

IIporpamma yTBepxkJeHa pelIeHHEeM YueOHO-METOIUYECKOTO COBETa YHUBEPCUTETA.
ITporoxon Ne 8 ot 21 ampens 2022 r.

ITporpamma nepepaboTtaHa 1 A0HOJIHEHA B cooTBeTcTBUHU ¢ TpeboanusmMu OI'OC BO.

[Tporpamma paccMoTpeHa Ha 3acefaHuu Kadeapsl 6uonoruu u xumun. IIpotokon Ne 11
ot 5 urons 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHHM 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 pelmieHueM Y4eOHO-METOAMYECKOro COBETa YHHUBEpPCUTETA.
ITporoxon Ne 10 ot 22 wutons 2023 r.

[Iporpamma nepepaboTtaHa 1 J0NOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.



[Iporpamma paccmoTpeHa Ha 3acemanuu kadeapsl Onosoruu U xumun. [Iporokon Ne 9 ot
6 mast 2024 1.

[IporpamMma paccMoTpeHa Ha 3acelaHUd Y4eOHO-METOAMYECKONW KOMHUCCHUU HHCTUTYTA
(byHIaMEeHTaTBbHBIX U NPUKIAAHBIX arpobuorexHonoruii um. U.B. Muuypuna MuuypuHcKkoro
I'AY. Ilpotokon Ne 10 ot 20 mast 2024 r.

[Iporpamma yTBepkIeHa peHieHueM YueOHO-METOJUYECKOTO COBETa YHUBEPCHUTETA.
[TpoTokon Ne 9 ot 23 mas 2024 r.
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