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1. Hean ocBoeHUS TUCHUILINHBI (MOTYJIs)

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

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

B cooTBeTcTBHM C YUEOHBIM IUTAHOM JAMCHUILUIMHA (MOJYIb) «XUMHs HEOPraHHUYECKas U
aHaMTHYeCcKas» BXoauT B biok 1 Jlucuummuasl (Moaynun). O6s3arenpras yacth b1.0.06

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

B cBow ouepenp, muciuiuiiHa «XUMHUST HEOpPTaHHYECKas M aHAIUTHYECKAs SBISCTCS
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 OﬁpaBOBaTeHLHOﬁ nmporpaMmmabI

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

YHUBEPCAJIbHOM:

- YK-1 — Cnocob6eH ocyliecTBIsATh MOUCK, KpUTHUECKUN aHallu3 U CUHTE3 UH(pOpMaluu,
HNPUMEHSTh CUCTEMHBIN TOJIXO/1 JJIsl PELIeHNUs TOCTABICHHBIX 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 MHANKATOpa MTOPOTOBBIH, TBIN

JOCTHKEHHUS KOMITETeHIIHS

KOMIIETCHIIMA | He cHOopMHUPO-

BaHA)

YK-1 NO-1yxa He Moxer | Cmabo  anamum- | Xoporio OTIn4HO
CrniocobOeH ocy- | AHanu3upyeT aHAJIU3HUPO- 3UpyeT 3ajady, | aHaJIU3UpPYyeT | aHAIU3UPYET
IIECTBIATh TO- | 337ady, BbBIAe- | BaTh  3ajady, | BeIAesIsl ee Oa- | 3ajady, BBI- | 3a7ady, BBI-
UCK, KpuUTHue- | a1 ee 0a30BbIE | BHLACISSL €€ | 30BbIe  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- | Iue, OTINY-
HATb  CHCTEM- | 33/1a4 JeT JEKOMIIO- | 3a/lauu 1o ocy- | HO ocy-
HBIH MTOIXOT 3UINIO 33]Ia4H IIECTBIISET IIECTBIISET
IUIS  pelIeHus JIEKOMIIO3H- | JE€KOMIIO3H-
[TOCTABJICHHBIX LIMIO 33J]a44 | IIUIO 337a4u
3ajad. NO-2yx1 He MmoxeT | HemocTaTouno Jloctatouno | YcmemHo

HaxonuT u Kpu- | HAXOAUTH ¥ | 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-
XOOUMYI0  JUTS | Malluio, HEoO- | HeoOXOIMMYIO nH(pOopMa- U0, Heoo-
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.
NI-3yx1 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- | UM, OLCHHUBAs
HE/IOCTATKH. HEIOCTATKH. HEJIOCTaTKH. KO OIICHHMBasl | X JIOCTOMH-
X JOCTOMH- | CTBAa U HEHO-
CTBa U HEOO- | CTaTKU.
CTaTKH.
N-4yx1 He Mmoxet | HemocTarouno Hocrtatouno | 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 | OIMEHKH. XO- | OIEHKH.

MHEHHH, UHTEp-

Tl OT MHEHHU,

OT MHEHUM, WH-

pOIIO  OTJIU-

Beictpo  ot-

npeTanyii, ole- | HHTepIpeTa- TepIpeTaIui, yaeT (akThl | IMyaer Qak-
HOK ¥ TJ. B | IMH, OIICHOK M | OLEHOK W T.JI. B | OT MHEHHH, | TH OT MHe-
pacCyKIEHUSIX | T.J. B PACCyX- | PaCCY’)KICHUSX | MHTepIpeTa- | HUH, HHTEp-
JIpYyTUX y4acT- | IEHWsIX JIpy- | APYTMX yd4acT- | Wi, OLEHOK | IpeTanui,
HHUKOB JIeSTeNb- | THX YYacTHH- | HUKOB JesTellb- | ¥ T.J. B pac- | OLEHOK u
HOCTH KOB JIesiTeNb- | HOCTH CyXIEeHusIX | T.J. B pac-
HOCTH JIPyTUX CYXICHUSX
YYaCTHHKOB | JPYTHX
NeSTeNIbHO- | YYaCTHHKOB
CTH JeSTeNIbHO-
CTH
W-5yk1 He Mmoxer | Cnabo omnpene- | Xoporio VYcnemHo
OmpenensieT ¥ | ONpefeNuTh | | €T U OLEHH- | ONpeNensieT | Ompenelser
OLICHMBAET IIO- | OLEHUTh II0- | BAGT  MOCJTEA- | U OLEHHWBACT | U OLIEHHBACT
CIEJICTBUS BO3- | CIEICTBUS CTBHA BO3MOJX- | TMOCHEACTBHUSA | HOCJIEACTBUS
MOJKHBIX pellle- | BO3MOXKHBIX HBIX pEIIECHUH | BO3MOXKHBIX | BO3MOXHBIX
HHUU 33]1a4y. peumieHuil  3a- | 3a1a4M. peueHuit penieHui
JIauH. 3a/1a4n. 3a/1a4u.
OIIK-1 N-1onk-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 J€f- | HBIX  JIMCIM- | HOHAYYHBIX CTBEHHOHAy4- | €CTECTBEH- | HOHAy4YHBIX
TENPHOCTH HA | IUIMH JJI pe- | JUCIUTLIAH HBIX  JIACIY- | HOHAYYHBIX | TACHUATUINH
OCHOBE  3Ha- | IEHUSA CTaH- | i1 PELIEHUS | IVIMH U1 pe- | AUCUUIUIMH | Uil pelle-
HUW OCHOBHBIX | JAPTHBIX 3a/1a4 | CTAaHJAPTHBIX | IIEHWs  CTaH- | JUIs pelie- | Hus  CTaH-
3aKOHOB Ma- | B oOjmacTm ar- | 3a7ad B 00- | MApTHBIX 3aja4 | HUsL ~ CTaH- | JapTHBIX




TeMaTHye- pOHOMUH JAacTH 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 XUMHYECKOIl KHHETUKMU

- XUMHUYECKHE CBOMCTBA 3JIEMEHTOB Pa3JIMYHBIX IPyIIl nepuoanueckon cucremsl /.M. Men-
JiejgeeBa M UX COeTUHEHHI

- 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 U OOIIeNpOQecCHOHATbHBIX

JTUCIUTIINH C TPUMEHEHUEM UH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHUM.

YMerh:

- HCTIOJIb30BaTh OCHOBHBIE 3aKOHBI XUMUU B TPO(PECCHOHATILHOMN e TEIHbHOCTH;

- OINIPEAEIIATH 110 CIPABOYHBIM JAHHBIM SHEPIeTHUECKUE XaPAKTEPUCTUKU U T€OMETPHUIO MO-
JEKYJ, TEPMOJAMHAMUYECKHE XapaKTEPUCTUKN XUMUYECKUX peakuuid, BenuunHbl pH u xapakre-
PUCTUKH TUCCOLIMAIAN AJIEKTPOJIUTOB;

- MPOU3BOJIUTH PACUEThl KOHLIEHTPAIMU PACTBOPOB PA3IUYHBIX COCIUHEHHUIA;

- OCYIIECTBIIATh aHAJIU3 ¥ CUHTE3 WH(OpMAITNK;

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

- pemnath TUIMOBBIE 3a7a49H MPOGEeCCHOHATHHON MeATETFHOCTH Ha OCHOBE 3HAHWN OCHOBHBIX
3aKOHOB MAaTeMAaTHUYECKUX, ©CTECTBEHHOHAYYHBIX M 00IenpodeccnoHalbHbIX AUCHUILINH C
npuMeHeHneM HH(POPMaITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

Baagern:

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

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

3.1. Matpuiua cooTHeceHHsI TeM/pa3e0B yUeOHOM 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 TOHATHUS 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 €€ PETYIUPOBAHUS. X X 2
Xumudeckoe U (a30BOC paBHOBECHE. X X 2
DHEpPreTruKa XMMHUYECKUX MPOIECCOB. X X 2
Pa3nen 2. XuMus BelecTB.
XHWMHYECKUE CUCTEMBI: PACTBOPBI, JUCIIEPCHBIC CHCTEMBI. 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
CamocTtosTeapHas paboTa 00yJaromuxcsl, 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 T€-
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 ¢dbopma 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, JUCIICPCHBIC
CHCTEMBEL.
7.1 XuMnuyeckue CUCTEMBI 0,5 0,25 VK-1, OIIK-1
7.2 PacTBOpBI, TUCTIEPCHBIE CUCTEMBI. 1 0,25 VK-1, OIIK-1
8 | KomIuiekcHble coenrHEHUS.




ACJIICHUEC OJOKBHUBAJICHTA HCH3-
BECTHOI'O ME€TaJll1ia

mTaTUBa, TEepMOMETp; 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(DUKAIUS . KOJIHYe- 05 0.25 VK-1, OIK-1
CTBEHHBII aHAIN3.
14 0,5 YK-1, OIK-1
14.1 ®usnyeckue METOALI aHAIN3a BEIIECTB.
14.2 ®Ou3nko-XMMHUUYECKHE METOIbI 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

Kon6a na 100mi1; MepHBIA 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 coJiei.

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-
JTUKAaTOpHbIC 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 NH4Fe(SO,), -6H0,
pacTBOp THAPOKCHIA HATPHS,
pacTBOp xJiopuna Oapus; pac-
TBOp pOJAHHWJIA  AMMOHHUS;
pactBop K3[Fe(CN)g]; pactBop
cynbdara xenesa (Il); pactop
Fea[Fe(CN)s]

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
Ks[Fe(CN)s]; 2  skeme3HbIX
TBO3/ TMUIMETKH Ha 2MJI pac-
TBOpbl: KMnO,4, HySO4 KJ,
FeSO,, FeCls;

YK-1,
OIIK-1

11

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

HITaTUB C TPOOMpPKAMH; pac-
TBOp (pyKCHHA; pacTBOp OpoMm-
HOM BOJBI; 2H. PAacTBOp THI-
pokcuaa HaTpus; lH. pacTBOp
CEpHOI  KHUCIOTBI, THUIETKH,
WHIWKaTOpHas Oymara, 2H.
pactBopel  KCI, KBr, K,
AgNO3, HNO3, xoHII. pacTBOp
aMMHaKa, CepHas KHCJIOTa,
OE€H30J1, pacTBOpP 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
FEC|3, A|2(804)3, MgC|2,
NH;OH.Meramibl HUMHK, MEIb,
XKeJe30, 0J0BO, KOHII. a30THasl

YK-1,
OIIK-1




KHUCJI0Ta, 2H. pacTBOp a30THOU
KHCIIOTHI

12 DKCIEPUMEHTAJILHOE ~ H3y4e- 2 1 mMTaTUB ¢ npodupkamu, KoHI. | YK-1,
HUE CBOWCTB aKTUBHBIX Me- pacTBopel cosieii HaTpus, ka- | OIIK-1
TaJIJIOB ¥ UX COEIMHEHHIA. Jus, KOHI[. COJISHAasi 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,
CIUPTOBKA, JJAKMYCOBas 0y-
Maxkka, 0,5H. pacTBOp HUTpaTa
HATpHs, KOHII. PaCTBOP TU/I-
pOKCHIa HATPUS, ITTHKOBAs
nbL1b, 30% pacTBOpP MICIOYH.

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

CKOTO aHaJIN3a JMHJP, TUTIIH,IUTATKA,BOPOHKH,
GuUIbTPHI, pacTBOpPBl  coJeil
xKeeza

13 OnpeneneHre  KUCIOTHOCTH 2 1 oropetku, nunetku Ha 10 mo, | YK-1,
IUIOJIOB W OBOIIEH METOIOM MepHbIe KoyIObl Ha 50mn u Ha | OIIK-1
ANKAITUMETPUYECKOTO THTPO- 250M51, KOHUYECKHE KOJIObI JIs
BAaHMS TUTPOBaHUsA, cTakaHbl Ha 200

M1, Orokcel miu (apdopoBsie
YalllK¥W, I[ITaTHBBI, TEXHUYEC-
CKHME M aHAJUTUYECKHE BECHI,
BOZsiHasi OaHs, (UIBTPHI.

14 DOTOKOJIOPUMETPUYECKOE 2 1 MepHble KoJ0bl Ha 50 mi, mu- | OK-7,
onpenenenune coneit meau (I1) neTku Ha 25 M1, 20 mu, 15 mi, | 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. CamocrosiTtesqibHasi padoTa 00y4aromuxcs
O0beM, akaj. 4acoB
Pa3nen o
Bun camocrosTenbHOU pa60TLI o I10 3a04-
JUCHHUTITUHBI 11O OUHOM - it ¢bop-
dopme
obyueHus | o 00ye-
HUS
Paznen 1. [IpopaboTka y4yeOHOro MaTepuasa MO JUCHUIUIMHE 6 10
(KOHCTIEKTOB JICKITUH, YICOHMKOB, MAaTEpUAJIOB CETEBBIX




pecypcoB)
[ToaroroBka k J1abopaTOpHBIM paboTam, 3amuTe pede- 4 10
para
BrinosnHenne MHIMBUyaabHbIX 3aJaHUN 3 10
[TonroToBka K MOAYJIBHOMY KOMIIBIOTEPHOMY TECTHUPO-
BaHHIO (BBITIOJIHCHHE TPEHHPOBOYHBIX TECTOB), Caaue 4 12
HK3aMeHa
[TpopaboTka ydeOHOTO MaTepuaiza MO AUCIUIUIMHE
(KOHCIIEKTOB JIEKIIUH, y4eOHUKOB, MaTEPUAIOB CETEBBIX 4 10
pecypcoB)

Passen 2. [ToaroroBka k J1abopaTOpHBIM paboTam, 3amuTe pede- 4 10
para
BrinosiHeHne MHIMBUyaIbHBIX 3aaHUN 3 10
[ToaroroBka Kk MOIYJIbHOMY KOMIBIOTEPHOMY TECTHUPO-
BaHHIO (BBIIIOJIHEHUE TPEHHPOBOYHBIX TECTOB), Claye ) 11
9K3aMeHa
Utoro 33 83

Ilepeyenb MeToaMuyeckoro odecnedyeHus AJIs CAMOCTOAATENbLHOW pPadoThl MO JMCIH-
IUIHHE (MOYJII0):

Kysnenosa P.B. Meroandeckue yka3aHust I CaMOCTOATENBHONW pabOThl 00YJarOMIUXCs 1O
JUCLMILIMHE «XHUMUsI HEOpraHW4ecKas ¥ aHaIuTH4YecKas», MudypuHck, 2025.

4.6. BbinoJiHeHHe KOHTPOJIbLHOI PadoThl 00yYAOIIUMHCS 3209HOH (POPMBI

Xumus - GyHIaMEeHTalIbHas TUCLUIUIMHA, HA KOTOPOH Oazupyercs n3ydeHue Mociaenyro-
X 00111e00pa30BaTeNbHbIX U CIIEHUATbHBIX AUCUUILINH (Onosoruu, GU3H0I0THH, TEXHOJIOTUN
npou3BOJACTB U Jip.) ITopsaaok n3yueHus! TUCHUILIMHBI «XUMUS HEOpraHUuYecKas U aHaJuTHye-
CKas» 00y4aromUMHCS TUCTAaHIIMOHHON (OpMBI 00YUEHUS CTPOUTCSA IO CIEIYIONIEMY TUIaHY:

1. CamocTosiTenbHOE N3yUYE€HUE MaTepHaia Mo yueOHUKaM U y4eOHBIM OCOOMSM C UCIIOIb30Ba-
HUEeM y4eOHOI mporpamMmbl U CIIPaBOYHOM JINTEPATYPHI;

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 1a00paTOPHOTO MPAKTUKyMa U MOCEUIeHNE JIEKIUI B MIEPUOJ CECCUU, OTUET 110
1a00paTOPHBIM MTPAKTUKYMaM (€CITM TAKOBOM 3HAUUTCS B YYEOHOM ILIaHE);

4. Cnaya 5K3aMEHOB WJIM 3a4€TOB (B COOTBETCTBHUU C Y4EOHBIM IJIAHOM) MO pasjeiaM JUCIU-
TUTMHBI.

KontposnbHble paboTshl 00ydaromumecs: JTOJKHBI BBIIOJHATH CaMOCTOsTeNbHO. Eciau Ha
KOHTPOJIbHYIO Pa0OTy MojlydyeHa OTpHIaTeIbHas pEeleH3Hsl «He NoIMycKaercs K cobecenoBa-
HUIO», KOHTPOJBHYIO JI0pabaThIBalOT, C YUETOM 3aMEUYaHUN pEleH3eHTa, B TOW K€ TeTpaau, U
BBICBHUIAIOT HAa TOBTOPHOE PELIEH3UPOBAHUE.

Jlo sK3aMeHa WM 3adera o0y4yaromMNUCs MPOXOJUT 3aIUTY KOHTPOJIBHONW paboThl y mpe-
MoJ1aBaTesl, pelieH3uPOBABLIETO €€, B IMYHOM Oecese.

PexomMeHnaanum no BHINOJHEHUIO KOHTPOJILHOM padoThI

[lepen BbIOTHEHNEM KOHTPOJIBHON pabOTHl HEOOXOIUMO U3YyUUTh paboUuyr0 MPOrpaMMy JUCLIH-
IUIMHBI «XuMus» pasaena «Heopranudeckass XuMus», TEOPETHUECKUH 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 3a1a4 ¥ OTBET HAa TEOPETUYECKUE BOMPOCHI TOJKHBI OBITH KOPOTKO, HO YETKO 000CHO-
BaHbl, 32 UCKJIIFOUEHHUEM TEX CIy4aeB, KOI/la M0 CYLIECTBY BOIPOCA TaKasi MOTUBUPOBKA HE Tpe-
OyeT, HampuMep, KorJa HY>KHO COCTaBUTb AJIEKTPOHHYIO (GOpMyINy aToMa, HamucaTh ypaBHEHUE



peakuuu U 1.1. IIpu pemenun 3agaq HyHO NPUBOJUTH BECH XOJ PELICHUS U MaTeMaTH4YECKOIO
npeoOpa3oBaHus.

[Tpu pemieHnu 3a1a4 U OTBETAaX HAa BOIIPOCHI KOHTPOJIbHBIX 33aHUMN CIEyET UMETh B BUAY
cleqyIolee:
1. Pemenue 3a1a4 HEOOXOAMMO COIIPOBOXK/IATh MOsICHEHUEM. MaTemMaTuuecKnue pacyeTbl 00s13a-
TEJIbHO JOBOJIUTH A0 KOHKPETHOTO YMCIOBOTO OTBeTa (HEOOXOIMMO BO3BOJAUTH B CTENEHb, U3-
BJIEKATh KOPHH, BBIYUCIISTD JIOTApU(MbI YHCeN M IPOU3BOIUTH APYIHe MaTeMaTHYECKHE orepa-
1IUHN).
2. Ilpu pemennu 3aa4 Ha XMMHYECKOE PAaBHOBECHE B BBIPA)KEHUE KOHCTAHThI PABHOBECHUS Clle-
JyeT TOJICTaB/ISITh 3HAUEHUS PAaBHOBECHBIX KOHIIEHTPALIUN BEIIECTB, BHIPAYKEHHBIE B MOJIb/I.
3. OKHMCIIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKLMK, POTEKAIOLINE B BOJHBIX pacTBOpax, ypaBHU-
BalOTCA MOHHO-3JIEKTPOHHBIM MeTonoM. IIpu cocTaBieHNN MOHHO-3JEKTPOHHBIX CXEM MpoIlec-
COB BOCCTAHOBJICHUS U OKUCIICHHSI MaJIOPACTBOPUMBIE JIEKTPOJIUTHI, ClIa0ble 3JIEKTPOIUTHI Clle-
IyeT 3alucaTh B MOJIEKYJIApHOM (popme, Kpome TOro, Hajo yuuThiBaTh pH cpesbl.
4. [Ipu BBITNIOJTHEHUH 3aJlaHui clenyer 10JIb30BATHCS [IPUBE/ICHHBIMU
B PEKOMEHJIAIUSAX CIIPABOYHBIMH TaOIHMIIAMU 110 KOHCTAHTaM MOHU3AIMH CIa0bIX SIEKTPOIUTOB,
IIPOU3BEIECHUSAM PACTBOPUMOCTH U KOHCTAaHTaM HECTOMKOCTH KOMIIJIEKCHBIX HOHOB.
5. OTBeThI Ha KOHTPOJIbHBIE BOMPOCHI JOIKHBI OBITH KPATKUMU, HO UCUEPIIBIBAIOIIMMH H COMIPO-
BOXKJATbCS TEOPETUYECKUMHU OOOCHOBAHUSAMH, POPMYIIAMU U YPABHEHUSIMH XUMHUYECKUX PEaK-
nuii. [Ipu oTBeTE HA TEOPETUYECKUE BOMIPOCHI HE CIEAYET MEePENUChIBATh TEKCT yU4eOHHKA.
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 PACTBOPOB € 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 JUCUUIUIMH. PONb XMMU3alMy B pa3BUTHU CEIBCKOTO XO34KCTBA U
MUIIEBOr0 Mpou3BoAcTBa. OTHOCUTENbHBIE AaTOMHBIE U MOJEKYJspHble Macchl. IlpocTeie u
cioxHble BemecTBa. HoMeHkatypa Heopranmdeckux semects. Monbs. Momsipaast macca. Mo-
JSApHBIA 00beM. ATOMBI. DneMeHTbl. Moinekynbl. CTexuomerpus. 3aKOH COXpaHEHUs Macchl U
SHEpPruu. 3aKOH MOCTOSIHCTBA COCTaBa: JAbTOHUABI U OepTouuAbl. 3aKOH ABOTrajipo U cilei-
CTBUS U3 HEro. 3aKOH KPAaTHBIX OTHOILIEHHWH. 3aKOH 3KBHUBaJIEHTOB. MoJisipHas Macca SKBUBAJICH-
Ta. Vcrosnp30BaHNEe XUMUYECKUX MOHSITHH, 3aKOHOB M METOJIOB MCCIIENOBAHMS B CEIBCKOXO35H-
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 PUHITUITBI KBAHTOBOW TEOPUH CTPOECHHUS BEIIECTBA: MPEACTABICHHS O KOPITYCKYISp-
HO-BOJIHOBOM JIyaJIu3Me SBJICHUI MUKpOMUpA, IPUHIUIIE HEOIIpEAeIeHHOCTH, ypaBHeHuu Llpe-
JTUHTEpa, BOJHOBOM (PYHKIMM, aTOMHOW opOuTanu. KBaHTOBBIE YMcla: IJIaBHOE, OpPOUTAIBLHOE,
MarHUTHOE ¥ CIMHOBOE. DHEPreTUYeCKHe YPOBHH M MOIYPOBHH aToMa. BuI BONHOBBIX (PyHK-
HHfI, OTBCYAIOIIHX PA3JIMYHBIM Op6I/ITaJIBHLIM KBAaHTOBBIM YHUCJIaM, U paCcOpEACICHUEC IJICKTPOH-
HOM MJIOTHOCTH Ha PA3IMYHBIX aTOMHBIX OPOHUTATISAX.
[TpuHLMIIBI 3aMIOTHEHUS 3JIEKTPOHHBIX OpOUTael aToMa B OCHOBHOM COCTOsIHMM: npuHuun [la-
yIu, npaBuiao XyHAa. DIEKTPOHHBIE EMKOCTH OpOHTalel, MoaypoBHEH U ypoBHei atoma. Cro-
COOBI 3aMMKUCH IEKTPOHHBIX (HOPMYTT aTOMA.
[lepuonnueckas cuctemMa U CTpOEHUE aTOMOB 3JIeMEHTOB. [locTpoeHue CTpyKTyphl nepuoanye-
CKOM CHCTEMBI, UCXOJI U3 SHEPreTUUECKON MOCIeA0BaTEIbHOCTH OAYPOBHEW aTomoB. [loHs-
THE MEPUOJa, TPYIIIBI, MOATPYIIIIEI IEPUOHYECKOI CUCTEMBI. S-, p-, d-, f-a1IeMeHTHI 1 uX pacrio-



JIOKEHHE B CTPYKTYpe nepuoanyeckor cuctembl. CoBpeMeHHas (GOpMYIHPOBKa NEPUOTUIECKO-
ro 3aKoHa. JJIMHHO- U KOPOTKONEPHOHbII BapUaHThl epuoanyeckoi cuctemsl. X ocoGeHHO-
cTH. PacnosnokeHue B HUX METAIJIOB U HEMETAJUIOB. 3HAUEHUE NIEPUOANYECKOT0 3aKOHA JUIsl XU-
MUHU.
CBolicTBa aTOMOB 3JIEMEHTOB (IMIOTEHIMAJI HIOHU3ALIUH, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTpHULIa-
TEJIBHOCTh, paanychl Ban-nep-Baanbca), o0mue xumudeckne cBOMCTBA 3JIEMEHTOB U MX COElU-
HEHUW W NEPUOJUYECKUN XapaKTep UX U3MEHEHUS.

3. PeaknmoHHas CMOCOOHOCTE BeleCTB. XUMHYECKAad CBA3b
ITonsiTHE O XMMUYECKOM CBSI3U. THIIBI XUMHUUYECKHUX CBA3ECH: KOBAJICHTHAs, HOHHAsl, METaJINYe-
CKasi, BOLOPOJHasl.
XapaKTepUCTUKU CBSA3EH: FIEKTPUUECKUE JUIOIBHBIE MOMEHTHI, 3()(heKTUBHBIC 3apsabl AaTOMOB,
CTEIIEHb HOHHOCTH, HAIIPABJICHHOCTh M HACBHIILIEHHOCTD, YHEPTUS U UIMHA CBS3H.
MeTo/1 BaJICHTHBIX CBSI3€ U OCOOCHHOCTH HCIIONB3YEMOW B HEM BOJHOBOW (PYHKIHH, G- U T-
cBsi3u. Tunsl rHOpUIU3alMKM aTOMHBIX opOuTasieil u reomeTpus Mosekys. HenoneneHnHsie sek-
TPOHHBIE MTApbl MOJIEKYIL.
Meton MonekysspHbIX OpOUTasiell U OCOOEHHOCTH HCHOJIb3YEMOW B HEM BOJHOBOH (YyHKIMH.
Cas3pIBatolIMe U pa3phIXJIAIONINE MOJIEKYJIsIpHbIE opOuTanu. VX 3amnonHeHue 31eKTpoHamMu, 1o-
PAAOK U Heprus cBsizel. CBA3U B IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJIaX.
[IpuMeHeHHnEe TEOPUH XUMUYECKOH CBSI3U B XUMHUH U OMOJIOTHU. DHEPIUs KOBAICHTHBIX CBS3EH U
JHEPreTMKa XUMHUYECKMX peakuuid. ['eomerpuss Monexyn. KapkacHble M NpOCTpaHCTBEHHBIE
n300pakeHust MOJIeKyJl. | MOKOCTh OMOMOJIEKYI KaK Pe3ysIbTaT CBOOOIHOTO BpAIIEHUs] BOKPYT G-
cBsizeil. BzaumopeiictBue GMOMOJIEKYJ C BOAOH Kak ClieCTBUE 00pa30BaHMs BOJIOPOJIHBIX CBs-
3¢ ¥ B3aMMOJICHCTBHSI IUIIOJIEN BOJBI C aTOMAaMH, UMEIOIIMMU 3HAYNUTEIIbHBIC 3aPsbl.

4. Xumnueckasi KHHeTHKa. CKOPOCTh XMMHMYECKUX peaKnuii 1 MeTo/AbI ee peryJu-
poBaHus.
[TonsTHE O CKOPOCTH XUMMUYECKOW peakuuu. VIcTMHHAs (MTHOBEHHas1) CKOpPOCTh 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 akTUBAIMK, SHEPTETUUECKOM Oapbepe U mepe-
XOIHOM aKTMBUPOBAHHOM KOMILIEKCE.
MeToibl peryaupoBaHusi CKOPOCTH XUMHYECKOW PEAKIUH.
3HayeHne XUMHUYECKOW TePMOAMHAMUKU U KUHETUKU B XMMHUHU, OMOJIOTUH U CEIbCKOM XO3si-
CTBE.

5. Xumnyeckoe u (pa3oBoe paBHOBeCHe.
OOGpatumbie 1 HEOOPATUMbBIE XUMHUECKHE MPOIIECChl. XMMHYECKOE U (pa30BOE paBHOBECHE. XHU-
MHYECKOE PaBHOBECHE KaK pPe3yJIbTaT CaMOIPOM3BOJIBHOTO MPOTEKAaHUS 0OpaTHUMOM peakIuH.
JlnHaMHA4YeCKHil XapakTep XMMHUYECKOTO paBHOBECHs. 3aKOH JeucTByrommx macc. KoHcranta
paBHOBecHsl. CMelEHNE PAaBHOBECHS NPU W3MEHEHUM KOHILIEHTpALMM, TEMIEpATyphl U JaBile-
Hud. [Ipuanun Jle-Illatense. IIporno3npoBanue HanpasieHus peakuuid. Poiap xuMnuecknx pas-
HOBECHUH B IIPUPOJIE.

6. JHepreTnKka XuMHYECKHX IPOLECCOB.
CocTosHME BellecTBa; TEMIIEpaTypa M JaBJIEHHE KakK MapaMeTpsbl, ONPEAEISIOINE COCTOSHUE
BEIIECTBA.
OHTaNbNUs Kak (YHKLUS COCTOSHHUS BEILIECTBA, KaK Mepa 3allaCeHHOM BEIIEeCTBOM 3HEPTHH.
DOneKTpoHHas, KojeOaTenbHasl, BpalaTelbHas M MOCTYyNAaTeIbHasi COCTABISIONIME SHTAJBIINU.
CBsI3b HTAJIBINU U TEIUIOEMKOCTH. DHTAJIBIMS U TEIJIOBOM 2P ekt peakuuu. Beruncnenue 3H-
TaJbIIMKM PEAKLUUU MO 3HAYEHUSM SHTAJIbNUI 00pa30BaHUS MPOIYKTOB U PEAreéHTOB PEAKIIHH.
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 00pa30BaHUs IPOIYKTOB U PEareHTOB PEaKuu.
OHTponus. BepoaTHOCT MaKpOCOCTOSIHUS KaK YUCIIO MUKPOCOCTOSIHUN IIPU 3alaHHOM SHTaJlb-
UWA. DHTPOINUS KaK Mepa BEPOATHOCTH MAKPOCOCTOSHUS. BbIUMCIIEHHE SHTPONUU PEaKLUH 10
SHTPOIHUAM NPOAYKTOB M PEAarcHTOB peakUuu. BTOpoH 3aKOH TEPMOIMHAMHUKHM KaK KpUTEpU
HaIlpaBJCHUS XUMHYECKOW PEAKIUU. DHTAIBIIUHHBIA W SHTPONHUHHBIA BKJIAJIbl B CBOOOIHYIO
SHEPruI0 peakuuu. FIX oTHOCUTENIbHAS POJIb.
[IpuMeHeHre U 3HAUEHHE HPHEPreTUKU XMMHUYECKUX peakuuil. [IporHo3npoBanue HampaBieHUs
peaxiuii. Bo3MOKHOCTH pacueTa 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 PacTBOPOB. M ieanbHble U HenIealbHbIE pac-
TBOPBIL.
DNEKTPOIUTHl U HEIIEKTPOJIUTHL. Teopust 3IeKTpONUTHUYECKON aucconuaiuu. luccormanus
JJIEKTPOJIUTOB B BOJAHBIX pacTtBopax. ['maparanus (conpBartaiusi) noHoB. CTENeHb U CTYINEHU
mucconuaruu. CunpHbIe U cnaldbie 3nekTponuThl. KoHcTanTa aucconuanuu u (GaKkToOpbl, 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 TEXHOJOTMYECKUX IpoueccoB. Ero msmepenue m 3HaueHue. KuciaioTHO-OCHOBHBIE
CBOMCTBa pacTBOpOB 3JIEKTPOJIUTOB. Hucconmanus amM(OIUTOB.
Bona, kak pactBopuTenb. 3HaueHUE BOJIBI I TEXHHYECKUX TporieccoB. 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-
HEeHTpaluuu 1 npuposl coneil. [Tonstue 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. [[ucconmanus U ycTOMYMBOCTh KOMILJIEKC-
HbIX coennHeHud. KoHCTaHTa yCTOMYMBOCTH M KOHCTAaHTAa HECTOMKOCTH KOMIUIEKCHBIX COEIH-
HeHuil. VIX HoMeHKknaTypa. 3HaueHHe KOMILIEKCHBIX coeIMHeHU. Xnopodui, reMmuH, pepMeH-
THI - IPUPOJIHBIE KOMIIJIEKCHBIE COSTUHEHMUS.
3HaueHUe KOMIUIEKCHBIX COSAMHEHMI B OMOXMMHM KIeTKM. HoBoe HampaBieHHE B XUMHH —
OMOHEOpraHNYecKast XUMHUsI.

9. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE CBOIICTBA BelECTB.
.BajleHTHOCTh M CTeNeHb OKWCIEHUsS 3JIEMEHTOB. [IpaBuiia HaXOXIEHUSI CTETICHH OKUCIICHUS
neMeHTOB.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA 3JIEMEHTOB W HMX COEIMHEHMI.
OKHUCIUTENN U BOCCTAHOBUTENU. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiui. Cocras-
JIeHUE uX ypaBHEHUU. DaKTOPBI, BIUAIONINE HA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC SKBUBAJICHTHI.
3HauYeHHE OKUCIUTEIbHO-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
OKHCITUTENbHO-BOCCTAHOBUTENbHBIX MOTEHLIUATIOB. JJIEKTPOJIU3.

11. HemeTa/JIbl M UX COCTUMHEHUSA
CBoeoOpa3zue cTpoeHHUs aToMa BOAOPO/a, (PM3HMUECKUX U XUMUYECKUX CBOMCTB 3TOTO DJIEMEHTA.
H3oTomnsl Bogopoa. 3HaueHHe BOA0poa Kak Haubosee paclpoCTpaHEHHOTo 31eMeHnTa Beenen-
HOM.
Bonopoanas cBs3b, €€ 3HaYEHUE B IPUPOJIE.
bunapnbsie coequHeHHs BOAOPOJA C JJIEKTPOOTPULIATEIILHBIMU 3JIEMEHTAMU, MX TOBEJCHHE B



BOJHBIX pacTBopax. ['maparanus npoToHa.
Bognopoaconepskamniye opraHM4ecKHe COCIUHEHUSI KaK OCHOBHBIE KOMIIOHEHTHI JKMBOI'O Bellle-
cTBa. PoJsib BOZIBI Kak Ccperoo0pa3yrolero BeecTBa KiIeTku. Bona 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
U3MEHEHHs CBOICTB rajloreHOB B MOArpymie. XJIOpPOBOJOPO, XJIOPOBOJOPOAHAs (COJsHAs)
kucinota. COeIUHEHUS] C IOJIOKUTEIbHBIMU CTEIIEHAMU OKHCIEHUS XJOpa, UX XUMHUYECKUE
cBoiicTBa. OCOOEHHOCTH XJIOpa Kak OMOreHHOro sjaemMeHTta. Poib Xinopa B kieTke; GTop Kak
OHMOIOTHYECKH HEOOXOAUMBIN AJIEMEHT U KaK 3JIEMEHT — 3arPsS3HUTENb OKPYKAIOIIEH Cpe/ibl.
Kucnopoa. AromHas xapakrepuctuka. OCOOEHHOCTH CTPYKTYphbl MOJEKYJI KHCIOpOAa. 3Haue-
HHUE KUCIIOPOJIa, KaK OCHOBHOT'O 3JIEMEHTAa 3eMHOM KOpbhl. MHOT000Opa3ue coeMHEHH KUCIOpO-
na. O30H. [lepokcunpl. konoruyeckas pojib KMCIOPOIa U 030Ha aTMOchepsbl.
Cepa. OcobeHHOCTH XUMHUECKUX CBsi3el cepbl. ['mapuas u okcuabl cepbl. Cynbhuabl U MOIu-
cynbduel cepbl. CepHUCTasi, CEpHasi U THOCEPHASE KUCIIOTHI.
Cynbursl, cyiabharsl U THOCYIbGATH. 3HAYCHUE COSIUHEHUN Cephbl. DKOJIOTHYECKH OMACHbBIC
COEJIMHEHUS CEPBI.
A3zor B npupozae. AToMHas xapakrepuctuka. [lonyuenue u npumenenue azora. CoenuHeHuUs
azoTa ¢ BOJOponoM U kucioponom. [lonydenue cBolicTBa INpuMEHEHHE. AMMOHUIHBIE COJIU.
MoueBuHa. A3oTHucTas U a30THast KUCIOTbL. HuTputel 1 HUTpaThl. [IprumHbBl HEYCTOWYMBOCTH
coeauHeHuit azota. Ocoboe 3HaueHHe a30Ta Kak OuoreHHoro anemeHTa. ®ocdop. Ero atomuas
xapakrepuctuka. Coenunaenus pocdopa ¢ kucmopogom u Bogopoaom. Dochuasl. Pochopucras
kuciiota. Mera-, opTo-, moJiu- u nupodocdopHbie KUCIOTH. VX 3HaueHue. Docuts u docda-
Thl. buorennoe 3nauenue pocdopa. Kpyrosopot azora u docdopa B npupoe.
VYraepon B mpupoje. XapakTepucTuka atoMa. OCOOEHHOCTH XUMUYECKUX CBSI3€H yriepona u ux
poisib. CoeuHEeHMsl yriiepoia Kak OCHOBA Ui TOIIMBA U MoauMepoB. OKCHUIBI aTOMa yriepoja.
Okonoruyeckoe 3HaueHne CO; B atMocdepe (mapHUKOBBIM 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 nouBoo0Opa3yomuii 31IeMEHT.

12. MeTaabl 1 UX COeIMHEHNS.
Merammueckas cBsa3b. Hatpuil u kanmii B npupoje. XapakTepucTUKa aroMoB. Posib Hatpus u
KaJus B OMOXMMMHU PACTEHUH U )KMBOTHBIX. [ MapaTanys KaTHOHOB ILEIOYHBIX METAIOB U KpY-
rOBOPOT HaTpus U Kanus B npupoje. Cdeprl npuMeHEeHUs] COeMHEHUI HaTpus U Kaiusa. Mar-
Hull. Ero conep:kaHne B pacTUTENBbHBIX M KUBOTHBIX OpraHu3max. OKCHJ, TMAPOKCUI U COJHU
maraus. MIx 3nauenue. Mon maruus u xiopodusut. Kaneuuii. buonoruueckas poip Kanblus U
ero coenquHeHui. Com Mar"ust 1 KajiblUs U )KECTKOCTh IPUPOJHBIX 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 KOMILJIEKCHBIX COETUHEHUI.
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/bl OOpBOBI ¢ HEell. 3ammTa MeTaioB OT Koppo3un. KaTogHoe 1 aHOJHOE TTOKPBITHSL.
OCHOBHBIE XUMUYECKHE OCOOEHHOCTH JTAHTAHOUOB U AKTUHOM/IOB.
MeTtannbel-MUKpPO3JEMEHTBI. TOKCUYHOCTD TSAKENIBIX METAIIIIOB.



13. Xumnyeckasi nieHTU(PUKANNSA: KAaYeCTBEHHBI M KOJIMYeCTBEHHbIH aHATU3
[Ipeamer u 3a7a4 aHATUTUYECKOM XUMHUHU. POJIb aHAIMTHYECKOM XHMMHHU B MPOU3BOJICTBEHHBIX
Ipoueccax, B KOHTPOJIE Ka4eCTBA MPOAYKIINH, B OXpaHe oKpy:xatowent cpensl. [loustue o ITIK.
KauecTBeHHbIN ¥ KONMMYeCTBeHHBIN aHanu3. VX 3HaueHue. XuMudeckue U (PU3UKO — XUMUYe-
CKHE€ (MHCTPYMEHTAJIbHBIE) METOJbl aHanu3a. VX TOYHOCTb M UyBCTBUTENIBHOCTH. [IpMHIMIIBI
BbIOOpA METO/1a aHAIK3A.

AnanuTndeckue peakuuu. TpeOoBaHUS K HUM, UyBCTBUTEIBHOCTh M CEIEKTUBHOCTh. XapakTe-
PHUCTHKA MOJIHOTHI MPOTEKAHUSI PEAKIMH M0 KOHCTaHTe paBHOBecusi. OCHOBHAs U MOOOYHBIE pe-
aKLUU.
AHanuTthueckue curnaibl. IX ocoOeHHOCTH Al pa3IMYHBIX METOAOB aHAIH3A.

OneHka nIpaBUJIBHOCTH PE3YJIbTAaTOB aHAIU30B.
BocrnpouzBogumocts usmeperuil. CirydailHble ¥ CUCTEMAaTUYECKHE MOTPEUI-HOCTH M3MEPEHMI.
Hx BBIsSBICHHE, YCTpaHEHUE U y4yeT. AOCOIIOTHBIE M cHCcTeMa-THyeckue ommOku. W3 pazmep-
HOCTh. OmpeneneHue rpaHull pazdpoca M3MEPEeHUH U CTaHIAPTHOrO OTKIOHeHHs. [Ipomaxu
(rpyObie ommbku ). Kpurepun ux ydera. 3Hauamme nugpsl. X yder B oleHKe TOYHOCTH pe-
3yJbTaTOB aHAJIU3A.

Crioco0bI pa3zieneHus, BBIICICHUS 1 KOHIICHTPUPOBAHUS BEIIECTB.
Pa3pnenenue, Bbl€lIeHHE U KOHLIEGHTPUPOBAHUE 3JIEMEHTOB C IIOMOILBIO OCAXIEHUSI UX TPYAHO-
PacTBOPUMBIX COETUHEHU. [ pynoBbIe U CENEKTUBHBIE PEAreHTHI.
Xpomarorpadusi. Ee cymuocts u pazHoBunHocTd. [lokazaTenu xpomarorpapuieckoro pasjue-
nenust. Ciiyuau IpUMEHEHUS.

XuMuyeckue MeToabl uaeHTudukanuu. ['paBuMeTpruueckuii aHanus.

CymHocts MeTtona. TpeboBaHus, MpeIbsABIIEMbIE K OCAKIaeMO 1 BecoBOM (opmam. Y crIoBus
KOJIMYECTBEHHOTO OCAXKICHUS TPYIHOPACTBOPUMBIX BewlecTB. [locienoBaTenbHOCTh onepauuii u
nprueMbl 00pabOTKH 0CATAKOB, IPOMBIBAHHE OCAIKOB, BEIOOP MPOMBIBHOM JKUIKOCTH, TEKAHTALIUS
U (hUIbTpOBaHUE, BAPHAHTHI U TEXHHUKA ITHX Omepanuil. BeicyirBaHue M B3BEIIMBAHHE OCA-
KOB.
ToyHOCTh TPaBUMETPUUYECKUX METOJIOB, (DaKTOPHI, BIUSIONIUE HA TOYHOCTh. AHAIUTHYECKUE
BECHI U Pa3HOBECHI. TeXHNKA B3BEIINBAHHUS.

TutpumMeTpUUecKuil aHaIIN3.
Cymnocts Meroaa. Ilpsmoe u oOpaTHOe TUTpOBaHME, TUTPOBAHUE 3aMeC-TUTENs. MeTobl TUT-
pUMETpUYecKoro aHanmu3a. TpeOoBaHUS, MPEIbsSBISEMbIE K PEaKUUSIM B TUTPUMETPUUECKOM
aHanmze. M3mepurenpHas nocyna. CriocoObl BBIpaKEHUSI COCTaBa PacTBOPOB U BBIYMCIIEHUE B
pPa3IMYHBIX METOJaX TUTPUMETPUUYECKOro aHanu3a. Tutpoanue. Touka S5KBUBaJIEHTHOCTH U KO-
HEYHas TOYKa TUTPOBAHUS.
CrangapTHble W CTaHJApTU3UPOBAHHBIE PACTBOpHI. [lepBUuHBIE CTaHAApPTHI U TpeOOBaHUS,
npexbsBiasieMble K HUM. PukcaHanbl. BropuuHsle (CTaHIapTU3UPOBaHHBIE) pacTBOPHL. TOYHOCTH
TUTPUMETPUUECKOT0 aHaIn3a. VICTOUHUKH MOTPEIIHOCTEN.

KucinoTHO-OCHOBHOE TUTPOBAHUE.
CymHocTts MeTona. IlepBuuHbIe cTaHIApTHI Ul pacTBOPOB KHUCIOT M mmienodeld. CranpapTusa-
LM paCTBOPOB KHCJIOT M IIeI04el. Touka HEUTPaIbHOCTH, TOYKA SKBUBAJIECHTHOCTH U KOHEYHAs
TOYKa TUTpoBaHUs. Beruucnenue pH B paznuyHbie MOMEHTBI TUTPOBAHUS U MIOCTPOCHUE KPUBBIX
TUTPOBAHUS CHJIBHBIX U CJIA0BIX KUCIOT U OCHOBaHMM.
Ponb nHAMKATOPOB B METOJIE KUCIOTHO-OCHOBHOTO TUTpOoBaHUs. Teopus nuaukatopos. HTep-
BaJl repexoja OKpacku uHaukaropa. [lokasarens TUTpoBaHUS MHIMKaTOpa. PacnpocTpaHeHHbIE
WHAUKATOPBL. BeIOOp MHAMKATOpa ISl YCTAHOBIEHUS KOHEYHOW TOYKHM THUTpOBaHUS. OMUOKU
TUTPOBAHUS.

OKHCANTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE.
MeTtoapl aHanmu3a: nepMaHraHaTOMETpHsl, HOJOMEeTpHs, AuXpoMaToMeTpus. IHIuKaTopsl, npu-
MEHSIEMbIE€ B OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX METO/AX: CIEeUU(PUIECKUe M OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE.
[Tepmanranaromerpust. Obmas xapakTepucTiuka Merona. [IpurorosiieHne pacTBopa MepMaHra-



Hata Kanus. IlepBuunble craHmaptsl. CTaHAApTH3ALMs PAcTBOpA IepMaHraHata kamus. Momo-
meTpus. [lepBuunsie crangaptel. CTangapTusanus pactBopa THocyibdara. Kpaxman kak MHIH-
KarTop.

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

[ToTenumomeTpusi (MOHOMETPHSI).

CBsi3b MeXay 3JIEKTPOJBIIKYILEH CHUJIOW M aKTUBHOCTBIO MOTEHLMAT-OINpPeaesSIOIX
MOHOB pacTBOpa. MHIMKATOPHBIE AJIEKTPOABI U 3JIEKTPOJbl cpaBHEHUs. CTEKISHHBINA, HOHOCE-
JICKTUBHBIE, TUIATUHOBBIA 3JIEKTPOJIbI, 00JACTH MX YCTOMUYMBBHIX MOKa3zaHWUN. AHAIUTHYECKUN
CUTHAJI B IOTEHIIHOMETPHH.

[Ipsimas motenuunometpus (noHometpusi). Hasnauenue, obnacts nmpumenenus. [loten-

LIMOMETpUYEcKoe u3Mepenre pH, npumeHsemMble IEKTPO/bl, YCIOBUS IPOBEACHUS U3MEPEHUN.
Tounocte u3Mepenuii. [loreHnromMeTpuyeckoe U3MEepeHne KOHIEHTPALUN Kanus, HUTPaT-uOHA,
XJIOPUJI-MOHA C TIOMOILIBbIO HOHOCETIEKTUBHBIX JIEKTPO/IOB.
[ToreHunomeTpuyeckoe TuTpoBanue. HazHauenue u ycioBus nposeneHusi. KpuBbie moTeHIINO-
METPUYECKOTO THUTPOBAaHUS C HCIIOJIB30BAHMEM peakUUid HEWTpalu3aluu, OKHUCICHMS-
BOCCTAHOBJICHHSI, KOMILIIEKCOOOpa3oBaHus U ocaxkaeHus. CriocoObl HaX0XKIEHUSI KOHEYHOH TOY-
KH TUTPOBaHUSI.

Ab6copbunonHas oToMeTpHs. 3aKOHBI TOTJIONIeHUs cBeTa (3aKoH byrepa—Jlambepra—
bepa). OnTrueckasi INIOTHOCTb, MOJIAPHBIN KO3 duuueHT nornomeHus. CoekTpopoToMeTpus u
KOJIOPUMETPHSI, UX 0COOCHHOCTH. [IpUHIMIIUANBHBIE CXeMbl YCTPOMCTBa CHEKTpodoTOMeTpa U
dorokonopumerpa. CriocoObl MOHOXpOMaTH3aluu cBeTa. OCHOBBI CIIEKTPOPOTOMETPUIECKOTO
aHanu3a pacTBOpoB. UyBCTBUTENbHOCTh MeToAa. CrocoObl ornpeneneHus] KOHIICHTPAIUK 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 YPABHEHWM PEaKLMil, TECTH-
pOBaHUE, BBINOJIHEHUE TPYIIOBBIX AYAUTOPHBIX 3aa-
HUW, UHIUBHTyAJIbHBIC 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 HEOPraHnvyecCckKkasa u aHaJInTH4YIECCKaNM»
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 s3x3amena 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-
OPHUEHTUPOBAHHHBIEC )
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
3aaHus
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 s sk3ameHa 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-
OPHUEHTHPOBAHHHBIC 15
3a7aHus
KoMmrmuiekcHble coenuHe- YK-1, TecToBbIE 3a1aHUSA 10




HUSL. OIIK-1 Tembl 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
DIEKTPOXUMUYECKUE 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
JIA3a BEIECTB.
Bonpocsr s sk3ameHa 7




KomriierTeHTHOCTHO-
OPUEHTHPOBAHHHBIC 8
3aJaHus

6.2. IlepeyeHb BONPOCOB AJI IK3aMEHA

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

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

3. Heopranumueckue BeUIECTBA, HUCIOJIb3YEMBIE B CEIbCKOXO35AWCTBEHHOM IIPOU3BOCTBE:
MUHEpaJIbHbIE YI0OpEHHs], TECTUIIUAbI, TePOULIUIbI, AECUKAHTHI, 1e(OITUAHTHI, KOPMOBBIE J0-
0aBKM, XUMHUUYECKHE KOHCEpBaHThI U MeauopanThl. YK-1, OIIK-1

4. Ucnonp30BaHME XMMHUYECKUX TMOHATUHN, 3aKOHOB U METOJOB MCCJIEI0BaHUS B CEJIbCKOXO-
39iCTBEHHBIX U Ononornueckux Haykax. YK-1, OIIK-1

5. Dkojyoruyeckasi OacHOCTb HETPAMOTHOT'O NMPUMEHEHUS] XUMUYECKUX MPOJYKTOB B CEJIb-
ckom xo3srictee. YK-1, OIIK-1

6. CrexHuoOMeTpHUECKUEe MHIEKCH U KO PHUIMEHTH. MoIb, MOJISIpHAs Macca, XUMHYECKHUHA
SKBHUBAJICHT, ()aKTOp IKBUBAJIEHTHOCTH, MOJIsipHas Macca 3kBuBajienta. YK-1, OIIK-1

7. OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPAHEHUS MAcChl U DHEPrUH, 3aKOH KpPaTHBIX OTHO-
HIEHUH, 3aKOH NTOCTOSIHCTBA COCTaBa, 3aKOH PKBUBAJIEHTOB, 3aKOH ABOTaipo U CIEACTBUS U3 He-
ro, 3aKOH IPOCThIX 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 (opueHTamnmon-
HbI€, UHIYKIIMOHHBIE, TUCIIEPCUOHHBIC); NOH-IUIOIIBHOE B3aMMOJICHCTBIE, BOJOPOIHAS 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 DIIEKTPOIUTOB B XWUMHUH, Omonoruu, reoxumuu YK-1,
OIIK-1

16. Tumnbl cnabbix 35eKTpoanuToB. KOHCTAaHTHI M CTENEHU TUCCOLMALINU CIIa0BIX DIEKTPOIIH-
toB YK-1, OIIK-1

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

18. BomopoaHsiii 1 TUAPOKCUIIBHBIM MOKa3aTeau pacTBOopoB. CrocoObl U3MEPEHHUsT BOIO-
poauoro mokazarens 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 COEIMHEHUN B pacTBOpax. KOHCTaHTBI yCTOWYMBOCTH U
KOoHCTaHTHI HecTolkocTH. YK-1, OIIK-1

24. 3HaueHHre KOMIUIEKCHBIX COeAUHEHMH B Onoxumuu kinetku. YK-1, OIIK-1

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

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

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

28. Posb OKMCIUTENHHO-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, BAUSAIONINE Ha CKOpoCcTh peakiuu YK-1, OITK-1

31. 3akoH NEHCTBYIOIIMX MAacC — OCHOBHOM 3aKOH XMMHUYECKONW KMHETUKH JJIsl JIEMEHTap-
Hoit ctaauu. Koncranra ckopoctu peakiuu YK-1, OIIK-1



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

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

34. 3HayeHHue XUMHYECKOH KHHETHKU B XMMHH, OHOJIOTMH U CEIbCKOM xo3siicTBe YK-1,
OIIK-1

.35. XumHueckoe paBHOBECHE KaK Pe3ysIbTaT CaMOIPOM3BOJIBHOIO IMPOTEKAHUS 00paTuMon
peakuun. YK-1, OIIK-1

36. 3akoH nerictByromux mMacc. Koncranrta paHoecusi. YK-1, OITK-1

37. CMmelieHue paBHOBECHsI NPU W3MEHEHHUU KOHIIEHTpALMU, 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. BoluucieHue SHTaIbIUKM PEAKLMHU 110 3HAYSHUSAM SHTAJIbIUM 00pa3oBaHUs MPOAYKTOB U
pearenToB peakiuu. 3akoH ['ecca. YK-1, OIIK-1

42. Dutponus. YK-1, OIIK-1

43. Bropoii 3aKk0H TEpMOAMHAMUKHN KaK KpUTEpUI HaIlpaBJIEHUs XUMUYECKON peakiuu. Y K-
1, OIIK-1

44. IIpuMeHeHre U 3HaUeHHE PHEPreTUKU XuMuyeckux peakuuil. YK-1, OIIK-1

45. OcHOBHBIE NPHUHIMIIEI KBAHTOBOM TEOPUHU CTPOEHMS BELIECTBA: MPEACTABICHUS O KOP-
MyCKYJISIPHO-BOJIHOBOM JyaJlU3M€ SIBIIEHUN MHKPOMHUpA, MPUHIUIIE HEONPEIEIIEHHOCTH, ypaB-
Henuu [llpenunrepa, BoaHoBo# ¢yHkimu, atomHoi opouramu. YK-1, OITK-1

46. KBanToBBIC UKCiIa: TJIAaBHOE, OpOUTaIbHOE, MarHuTHOE U ciuHoBoe. YK-1, OIIK-1

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

48. TlpuHUUOBl 3aNI0JHEHUS JJIEKTPOHHBIX  OpOMTallel aToMa B OCHOBHOM COCTOSIHUU:
npunun [aynu, npasuno Xynaa. YK-1, OIIK-1

49. TlocTpoeHHE CTPYKTYPHI MEPUOJNIECKON CHUCTEMBI, UCXOAS M3 YHEPTETHUECKOW ITOCIIe-
JIOBaTEJIbHOCTU MOAYPOBHEH MHOT031eMeHTHBIX aToMoB. YK-1, OIIK-1

50. Ionstue neproaa 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 JIEMEHTOB (ITOTEHIIMAJ MOHU3ALUH, CPOACTBO K 3JIEKTPOHY, dJIEKTPO-
OTPHILIATENBHOCTD, 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, MeTaJuTuecKkasi, Bogopoanas. YK-1, OITK-1

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

59. Tunsl rubpUAN3alUN AaTOMHBIX opOuTaneil u reomerpus Monekyn. YK-1, OIIK-1

60. CBoeoOpa3ue CTpOCHHUsSI aToMa BOJOpPOAA, (PU3MUECKHUX M XUMHUYECKHUX CBOMCTB ITOTO
sneMeHTa u ero coeaunenuii. YK-1, OIIK-1

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

62. Bozma B cellbCKOM XO035HCTBE. DKOJIOTHYECKUE acleKThl Bogonob3oBanus YK-1, OITK-1

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

64. Dnementsl IA-noarpynnsr YK-1, OIIK-1

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

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

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

68. Dnementsl VIA-noarpynmnsr YK-1, OIIK-1



69. Dnements VIIA-noarpynnst YK-1, OIIK-1

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

71. Ilepexoansie metamuisl YK-1, OIIK-1

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

73. Dnekrpoxumuyeckue cporicrea metaios. YK-1, OITK-1

74. Dnexrpomms. YK-1, OIIK-1

75. Xumnueckas unentuduxanus YK-1, OIIK-1

76. Ilpeamer u 3aauu aHANUTUYECKON XUMUU. Pollb aHANUTUYECKON XWUMUU B MPOU3BOJ-
CTBEHHBIX IPOIIeccaxX, B KOHTPOJIE KauecTBa MPOAYKIIMH, B OXpaHe OKpyXkaromiei cpesl. [ToHs-
tue o [IJIK YK-1, OIIK-1

77. KadecTBEHHBIN M KOJIMYECTBCHHBIN aHanu3. Vx 3nauenue YK-1, OIIK-1

78. Xumuueckne U (HU3UKO — XUMHUYECKHE (MHCTpYMEHTalIbHBbIC) METOabl aHamm3a YK-1,

OIIK-1

79. Xumunueckue Meto sl uaeHtudukanuu. I'papumerpuueckuit ananmu3 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. Xpomarorpadus. Ee cymHocts u pasHoBuaHOcTH. [lokazarenn xpoMaTorpapuieckoro
paznenenus. Cinyyau npumenenus YK-1, OIIK-1

84. Tlorennmomerpuueckoe TutpoBanue 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€30IMO0YHO MPOMITIOCTPHPOBATE | (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, 00001Ie-
HHUEM H T.JI.),
- apryMEHTHUPOBAHHOW, TI'DPAMOTHOM, YETKOM pe-
YbI0.
bazoBbiii 3HaeT
(50-74 6amna) - TEOPETUYECKUI U IPAKTHYECKUM MaTePHall, HO | TecTOBBIE 3aMaHus
JIOMYCKAaeT HETOYHOCTH; (15-34),
«xopowuor ymeer KOMIIETEHTHOCT-
- COEJIMHATH 3HAHUS U3 Pa3HBIX PA3AeNIOB Kypca,




- HAXOJIUTh MIPaBUJILHBIC PUMEPHI U3 TTPAKTUKH,

- pemiaTh TUIOBBIE 33a4H;

BJIajJieeT

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

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

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

- apryMEHTUPOBAaHHOW, TpaMOTHOH, YETKOH 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 IperogaBate- | 1o
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.11.);
- 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
- BBITIOJIHATH TPAKTHKO-OPUCHTHPOBAHHBIC U cH- | OPAUCHTHPOBAHHOC
«Hey00e1emeo- | TyallUOHHBIEC 3aJaHUs, PEIIATh UHTEIPUPOBAHHBIEC | 3a/laHHE (0-4),
pumenvHoy» 3a7a4¥ Ipo(eCcCHOHAIbHON HAPaBIEHHOCTH, 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. OcHoBHasi yueOHasi JJUTEpaATypa




1. Ky3nenoBa P.B. YueOHO-MeTONUUECKUI KOMILUIEKC AUCIUIUIUHBI «XUMHS HEOpraHH4e-
CKasi ¥ aHAJMTHUYECKas JJI 0OydJaroluXxcs 1Mo HarpapieHHio moarotoBku 35.03.04 Arponomus,
MpuuypuHck, 2025.

2. Heoprannueckas xumus B 24. Yactb 1. TeopeTudyeckrne OCHOBBI S-U31., TIEP. U JOII.
yueOHUK i akafemudeckoro 6akanaspuata. /Kuszes J[.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. YacTtp2. XUMHUS dJIEMEHTOB S5-H3]1., TIeP. U JI0I. YYCOHUK
TSt akajeMudeckoro 6akanaspuara. /Kuszes J[.A., Cmapeirun C.H.- [DnekrponHslit 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. YYeOHHK W TMPaKTHKYM JUIsl MPUKIAJHOTO OakamaBpuara/ AJleKcaHApOBa
2.A., Iaiinykosa H.I'. [QnexkTponnslii 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-XuMHUYecKUe METO/IbI aHATTN3a
2-¢ W3A., WCOp. W JA0N. YYeOHMK W TPaKTHKYyM I TPUKIAQIHOTO OakaiaBpuaTa
Anekcannpona J.A., I'aiinykoBa H.I'. [QnekTponnsiit pecypc].- M.: FOpaiit, 2017.-355c¢.
https://www.biblio-online.ru/book/BD48501F-8E90-4AA4-B957-91554FA1DOD1

7.2. lonoJHUTEeIbHAA YYeOHAas JuTeparypa
1. Ilonomapesa, H. A. Heopranwueckas u aHAIMTAYECKAss XUMHUS : y4eOHOE rmocodue /

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

2. Capraes I1.M. Heopranuueckas xumusi: ydyeOHoe 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. AHanuTHueckas XUMHs U (PU3NKO-XMMUYECKHE METO/Ibl aHanu3a: yueOHuk. B 21. T.2/
[Ton pen. A.A. Umenko. — 3-e uza.; crep.- M.: Akanemusi, 2014.- 416c.- ( Beiciiee o6pa3oBanue
OakanaBpuar).

7.3. MeToauyeckne yKa3aHusl 10 OCBOCHUIO TUCIHUIINHBI

1. Kysnenosa P.B. Meroauueckue ykazaHust sl CAMOCTOSATENILHON paboThl 00YyYarOIUXCSI
0 TUCHUIUIMHE «XUMUSI HEOpraHMYecKas M aHaJIMTHYecKasy, MuuaypuHck, 2025.

2. KyzuenoBa P.B.  Y4eOGHO-MeTOMMYECKHIT KOMIUIEKC JUCIUTUTMHBI «XUMUS HEOpraHWJe-
CKas M aHAJMTUYECKas»» JUIsl oOydarolMxcs 1Mo HampasieHuto noarotoBku 35.03.04 Arponomus,
Mwuuypunck, 2025.

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

CIIPABOYHBIE CHCTEMBI)

VYyeOHas nucuuIuinHa (MOJYJb) MpelycMaTpuBaeT OCBOCHHE MH(OPMALMOHHBIX U LU}-
POBBIX TeXHOJIOTHH. Peanu3arust upoBBIX TEXHOJIOTUN B 00pa30BaTeIbHOM MPOCTPAHCTBE SIB-
JSIeTCS OJTHOW W3 BXXHEWINMX IIeie 00pa3oBaHUs, JArOIIEH BO3MOKHOCTh Pa3BUBATh KOHKY-
PEHTOCTIOCOOHBIE KayecTBa 00yJaromuxcs Kak OyAyIIuX BHICOKOKBATH(DUIIMPOBAHHBIX CIIELUA-
JHMCTOB.

[udpoBbie TEXHOJIOTUH MPEAYCMATPUBAIOT PAa3BUTHE HABBHIKOB 3()()EeKTUBHOrO peuieHus


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

3aa4 MPodheCcCHOHATBHOT0, COIUAILHOTO, TIUYHOCTHOTO XapaKTepa ¢ MCIOIb30BAaHUEM pa3jind-
HBIX BHOB KOMMYHHUKAI[MOHHBIX TexHOJormid. OcBoeHHe HU(POBBIX TEXHOJIOTHIA B paMKax
JAHHOW UCIUIUTMHBI (MOJYJsl) OPUEHTHPOBAHO HA CIOCOOHOCTH OE30MACHO W HaJICXkKAIIUM
00pa3oM MoJy4ath JAOCTYII, YIIPABISATh, HHTEIPHUPOBATh, OOMCHUBATHCS, OLICHUBAThH M CO3/1aBaTh
UH(POPMALIKIO C TIOMOIIBIO IIU(PPOBBIX YCTPOUCTB U CETEBBIX TeXHONOTUN. DopMupoBanue ud-
pPOBO KOMIIETEHTHOCTH MpeAnoiaracT padoTy C JaHHBIMH, BJIJCHUC WHCTPYMEHTAMHU IS
KOMMYHUKAIINH.

7.4.1. DJIeKTPOHHO-OMOJIMOTEYHbIE CUCTEMbI U 0a3bI JAHHBIX

1. OO0 «5BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue yciyr ot 03.04.2024
Ne 6/1 (CereBas anekTpoHHas OuOIMOTEKA)

2. baza naHHbBIX 37eKTpoHHBIX HH(popMannoHHbIX pecypcoB @PI'BHY ITHCXb (morosop
1o 00eCTeYeHHIO JJOCTYIA K 3JIEKTPOHHBIM nHpopMmaroHHbIM pecypcam @T'BHY HHCXB ye-
pe3 Tepmunan yaaneaHoro gocryna (TY ] ®I'BHY ITHCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnextpoHHast bnbnmmoreynas cucrema «HanmonanpHbI UPPOBON pecypc «PyKoHT»:
Kosekiuu «ba3zoseiii Mmaccu» u «Konoc-c. Cenbckoe xo3siictsoy» (https://rucont.ru/) (morosop
Ha OKa3aHWE YCIIYT IO MPEA0CTaBICHHIO JoCcTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnexrponHoe n3narenscto KOPAMT» (https://urait.ru/) (JoroBop Ha OKa3aHHUe
YCIIYT 10 TMPeI0CTaBICHUIO JOCTyMma K oOpazoBarenbHoi miarhopme OO0 «3aeKTpoHHOE U3/a-
teabcrBo FOPAWTY ot 07.05.2024 Ne 6555)

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

6. basa mannbix HOB «HaunuonanepHas snextpoHHas OmOimoreka» (https://rusneb.ru/)
(moroBop o mogkimoueHnr k HOB u npenocrapnennu noctyna k oobekram HOb ot 02.02.2024
Ne 101/HDb/4712-n)

7. CornaieHrue 0 COTPYAHHYECTBE IO OKa3aHUI0 OMOIMOTEYHO-UH(POPMAIIMOHHBIX U CO-
[UOKYIBTYPHBIX YCIYT IMOJIb30BATENSIM YHUBEPCUTETA U3 YHCIIa HHBAIUOB 0 3PEHHUI0, CIIabo-
BUJSIINX, WHBATUIOB JPYTUX KATETOPUH C OTpaHWYCHHBIM JIOCTYNIOM K WH(OpMAIWH, JIHII,
UMEIOIINX TPYAHOCTU ¢ uTeHueM ruiockornedatHoro Tekcta TOI'BYK «TamboBckas obnactHas
yHUBepcalibHas HayuHas Ooubimoreka uM. A.C. ITymkunay (https://www.tambovlib.ru) (corna-
nieHue o cotpynaudectse oT 16.09.2021 Ne 6/H)

7.4.2. UudopManoHHbIE CTIPABOYHBbIE CHCTEMbI
1. CnpaBounas mpaBoBasi cuctema Koncynbrantllntoc (10roBop mocTaBKH, aganTaiiui 1
conpoBoAeHUs 3Kk3eMIUsIpoB cucteM Koncynprantllntoc ot 28.02.2025 Ne 12413 /13900/3C).
2. DnekTpoHHBIN nepuoanyeckuii cnpaBouyHuk «Cucrema TAPAHT) (morosop Ha yciy-

' TI0 conpoBoXkaeHUO OT 28.02.2025 Ne 194-01/2025).

7.4.3. CoBpemeHHbIe MPOdeCCHOHATIbHBIE 0a3bl JaAHHBIX

1. baza naHHBIX HOPMATHUBHO-IIPABOBBIX AKTOB MH(OPMALIMOHHO-00pa30BaTeNbHON Mpo-
rpamMMmbl «Pocmetony (moroBop ot 05.09.2024 Ne 512/2024)

2. baza nannbix Hayunoii snexktponnoit 6udmunoreku eLIBRARY.RU — poccuiickuii nn-
(opMalMOHHO-aHATUTHYECKUI MOPTal B 00JIaCTH HAYKH, TEXHOJIOTHH, METUIIMHBI U 00pa3oBa-
Hus - https://elibrary.ru/

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

4. OrtkpbiTeie naHHble DenepanbHONl CIykKObI TOCYIapCTBEHHOW CTATUCTUKU -
https://rosstat.gov.ru/opendata

7.4.4. JInlileH3UOHHOE ¥ CBOOOIHO PaCIPOCTPaHsieMOe IPOrPaAMMHOeE
o0ecnevyeHne, B TOM YHCJIe 0T€4eCTBEHHOT 0 MPOU3BOACTBA


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

Ne | HanmenoBaHwue Pazpabotuuk 10 |Joctymuocts (| Ccbuika Ha Equnbit PexBu3nTHI MOATBEP-
(mpaBooGnaga-  |IEH3WOHHOE, 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. | CyGnumnensuonmstit go-
rpammHOe obecmeue- | pus  Kacmepcko- gov.ru/reestr/36657 rosop ¢ OO0 «Cod-
HHE ro» 4/?sphrase_id=4151 | Tekc» ot 09.12.2024 Ne
KasperskyEndpointS | (Poccus) 65 0/H, CPOK JICHCTBHSL: C
ecurity ams Ou3Heca 09.12.2024 1o
09.12.2025
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
neyeHue" 015 0364100000823000007¢
pok neiictBus: Geccpod-
HO
6 |[IIporpammuas  cu- | AO «Antumma- | Jlunensuonnoe | https:/reestr.digital. | JlunensuoHHbIA 1OTOBOP

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

ruat» (Poccust)

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

¢ AO «AHTHIIIArHAT
oT 23.05.2024 Ne 8151,
CpOK 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 HH(pOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu « UHTEepHeT»

1. CDTOwiki: 6a3a 3Hanuii 1o 1udpoBoi 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. Iln¢ppoBble MHCTPYMEHTBI, IPUMEHsIeMble B 00pa30BaTeJILHOM

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 opmbr, MyQuiz

7. CepBucsl BueocBs3u: Suaekc tenemoct, Webinar.ru

8. Cepuc
http://www.trello.com

COBMECTHON paboThI

HaJl IMPOCKTaMHU  JIA

HEOOJIBIINX

rpynn  Trello

7.4.7. HndpoBble TEXHOJOTMHU, IPUMeHsIeMble NIPU U3YYEeHUH

JUCHHUITIJIMHBI
Ne [Mudpossie Bunpl yaeOHOM paboThL, BeI- | DopMupyemble NaK
TEXHOJIOTUU HOJIHSIEMbIE C IPUMEHEHUEM | KOMIIETEHIUH
11M(POBON TEXHOJIOTUU
1. | O6maunsie Jlexun YK-1 N-1yga U-2yk.,

TCXHOJIOTHH

CamocrosTenpHas pa60Ta

OIIK-1

U-3yk-1, UA-4yka,
NJ-5yk-1
N-1onk-1

2. | Bonblune nanHeie

Jlexuun VK-1

CamMocTosTenpHas pa60Ta

OIIK-1

N1yt U1-2yk-1,
U-3yk-1, UA-4yka,
N/1-5yk-1

N-lonk1

8. MaTepuajibHO-TEXHUYECKOE o0ecnevYeHne T CIUTIIUHBI (MOLYJIA)

YyeOHass ayauTo-
pus IS TIPOBEICHHS
3aHATUN CEMUHAPCKOTO
TUMA, TPYNIOBBIX W
WHJUBU]IyaJIbHBIX KOH-
CyJIbTAlIM, TEKYLIEro
KOHTPOJII U TPOMEXY-
TOYHOU artectanuu (T.
Muuypunck, yn. Hn-
TepHAIMOHATBbHAS, JOM
Ne 101, 2/11)

1. bans BonsHas yaboparopHasi (MHB.
Nel1101044756).

2.®oro3nekTpokosopuMerp  (MHB.  Ne
1101044666)
3. PH-metp (uHB. Ne1101044689)

4. llIxad BeITsKHOM (MHB. Ne1101061403)

VYyebnas ayauro-
pusi A TOPOBEJEHUS
3aHITUH JICKIIMOHHOTO
tuna (r. Mu4ypHHCK,
yi. HHTepHanmoaH b-
Hast, 1om Ne 101, 2/32)

1. XXamto3u ropH3OHTANBHBIE HA TPHU

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

3. CucTteMHBIN KOMIUIEKT: Tporeccop Intel
Original LGA 1150, Bentumnstop Deepcool
THETA 21, marepunckas mata ASUS

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



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

H81M-K<S-1150 iH, mamars DDR3 4 Gd,
xectkuit quck 500 Gb, xopmyc MAXcase
H4403, 6nox murtanuss Aerocool 350W (
WHB. No 21013400740)
4. TIpoektop Viewsonic PJD6243 DLP
3200 lumens XGA 3000:1 HDMI 3D
5. HaGopbl AeMOHCTpPaMOHHOTO 000pYI0-
BaHUS U y4eOHO-HATJISAHBIX TOCOOUH.

65291658, 6eccpouno).

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

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

1. Jlocka  xmaccHas  (uHB.  Ne
2101063508)
2. XKamoszu (uHB. Ne 2101062717)
3. Xamo3u (uaB. Ne 2101062716)

4. Komnstotep Celeron E3500, mar. miata

ASUS, omnep.namsate 2048Mb, wmoHuTOp
19"AOC (unB.Ne 2101045283, 2101045284,
2101045285)
5. Kowmmprorep  Pentium-4  (uHB.Ne
2101042569)

6. Monobnok i1RU308 21.5 HD i3
3220/4Gb/500gb/GT630M
1Gh/DVDRW/MCR/DOS/WiFi/white/Web/
KJ1aBuatypa, Mbib (uHB. Ne 21013400521,
21013400520)

7. Kommbrorep Dual Core E 6500 (uHB.No
1101047186)

8. Kommnbiotep TopHano Cope-2 (uHB.Ne
1101045116, 1101045118, 1101045117)
9. DOkpan Ha mtatuBe (MHB.Ne 1101047182)
KomnbroTepHass TeXHHMKAa MOJKIOYEHA K
cetn «HTEpHET» M ObOecmeueHa JAOCTYIIOM
B OMOC yHuBepcurera.

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

4. nanoCAD (Bepcus
5.1 noxanbHasi, 0O6pazo-

BaTejIbHAs  JIMIICH3MHS,
CCPUIHBIN HOMED
NC50B-270716 nuueHn-
3Usl JIEWCTBUTEIbHA
O6eccpouHo,  Oecruiat-
Has).

5. IIporpaMMHBIN KOM-
TIJIEKC «ACT-Tect
Plus» (unieH3MOHHBIN
norosop ot 18.10.2016
No JI-21/16).
6 I'MC  Maplnfo

Professional 15.0 s
Windows aiist yueOHBIX
3aBeieHud  (JIMLEH3U-
OHHBIM  JIOTOBOpP  OT
18.12.2015
Nel23/2015-y)

Pabouast mporpamma IUCHHMIUIMHBI COCTaBlieHa B COOTBETCTBUU ¢ TpeboBanusiMu ®I'OC BO
— OakajaBpuar Mo HampaBleHUH MOAroToBkH 35.03.04 ArpoHOMHMS, YTBEPKJIEHHOTO MPUKA30M
MunucrepctBa o6pasoBanus u Hayku Poccuiickoit denepanuu Ne 699 ot 26 wurons 2017 r.

ABTOp: OLIEHT Kadeapsl OMONIOTHH U XUMHH, KaHIUAAaT XuMuueckux Hayk Ky3nenona P.B.
Penensent: C.U. Jlanunun - 3aBeayroniuii kageapoi TEXHOIOTUU TPOU3BOJICTBA, XPAaHEHUS
U niepepabOTKU MPOAYKLIMH PACTEHUEBOICTBA, KaHIUIAT CEIbCKOX03UCTBEHHBIX HAYK, JTOLEHT

[Tporpamma paccMoTpeHa Ha 3aceqaHuu Kadeapsl

2019r.)

(mpoTtokos Neo

8 ot «15» ampens

[Iporpamma paccMoTpeHa Ha 3acelaHuM y4eOHO-MeToandeckoil komuccuu [1momooBo-




Horo uHcrutyra um. M.B. Muuypuna Muuypunckoro I'AY (mportokon Ne 9 ot « 22» amnpens
2019r)

[TporpammMa yTBepKaeHa pelieHueM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA
npoTokoia Ne 8 ot 25 anpens 2019 r.

[Iporpamma nepepaboTaHa U JIOMOJIHEHA B COOTBETCTBHH ¢ TpeboBanusimu ®I'OC BO

ITporpamma paccMoTpeHa Ha 3acelaHuM Kadeapbl OMoJoruu U XUMuu (mpotokon Ne 7 ot
«27» maprta 2020 T1.)

ITporpamma paccMoTpeHa Ha 3acefaHuu y4eOHO-MeToandYeckor komuccuu Ilnonoosor-
Horo uucrtutyra um. M.B. Muuypuna (npotokon Ne 9 ot « 20» anpenst 2020 r)

[Tporpamma yTBepxkaeHa pelieHneM Y4eOHO-METOAMYECKOIO COBETa YHUBEPCUTETA
(mpotoxous Ne 8 ot 23 anpens 2020 r.)

[Tporpamma nepepaboTaHa U JOIIOJHEHA B COOTBETCTBUM ¢ TpeboBanusmu ®I'OC BO

[Tporpamma paccmoTpeHa Ha 3aceqaHuu Kadeapsl ouonoruu u xumuu. [Ipotokom Ne 8
oT «15» mapta 2021 1.

[IporpamMmMa paccMoTpeHa Ha 3acejaHuM yueOHO-MeToanyeckoil komuccuu [lnonoosou-
Horo uHctutyra uM. M.B. Muuypuna Muuypunckoro 'AY. Ilporokon 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 ¢ TpeboBanusimu ®I'OC BO.

[IporpamMma paccmoTpeHa Ha 3aceiaHuu Kadeapsl ouonoruu U xumuu. [Ipotokon Ne 10
or 28 mas 2021 r.

[IporpamMmMa paccMOTpeHa Ha 3aceaHuM yueOHO-MeToanueckoi komuccuu Ilnomoosou-
Horo uHctutyra um. M.B. Muuypuna Muuypunckoro I'AY. IIpotokon Ne 11 ot 21 urons 2021 r

[IporpamMma yTBepkaeHa pelieHueM Y4eOHO-METOAMYECKOro COBETa YHHUBEpPCUTETA.
[Ipotokon Ne 10 ot 24 wurons 2021 r.

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

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

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

IIporpamma yTBepkJieHa pelIeHHeM YueOHO-METOIMYECKOTO COBETa YHUBEPCUTETA.
IIporokon Ne 8 ot 21 anpens 2022 r.

[Iporpamma nepepaboTaHa U A0MOTHEHA B cOOTBeTCTBHH ¢ TpeboBanusimu OI'OC BO.

[Iporpamma paccmoTpeHa Ha 3aceganuu Kadenpsr ouosnoruu u xumuu. [Iporoxon Ne 11
ot 5 urons 2023 r.

[IporpamMmma paccMoTpeHa Ha 3aceJaHUM y4yeOHO-METOIUYECKOW KOMHCCHM WHCTUTYTa
(dbyHIaMEHTAIBHBIX U MPUKIAAHBIX arpoouorexHonoruit um. M.B. Muuypuna MudypruHCKOro
['AY. IIpotoxon Ne 11 ot 19 utons 2023 r.

[Iporpamma yTBepkJeHa pelieHueM YueOHO-METOJUYECKOr0 COBETa YHUBEPCUTETA.
[TpoTokoa Ne 10 ot 22 wuronsa 2023 r.



[Tporpamma nepepaboTtaHa 1 A0MOJIHEHA B cooTBeTcTBUHU ¢ TpeboBanusmMu ®I'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceqanuu Kadeapsl ouonoruu u xumuu. IIporokon Ne 9 ot
6 mas 2024 1.

IIporpaMMa paccMOTpeHa Ha 3acelaHUU y4eOHO-METOAMYECKONM KOMHUCCUU HHCTUTYTA
byHIaMEHTAIBHBIX W MPHUKJIAAHBIX arpoonorexHosiorunii uM. M.B. Muuypuna MudypuHCKOTO
I'AY. Ilpotokon Ne 10 ot 20 mas 2024 r.

[IporpamMma yTBepkJeHa pelieHueM Y4eOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA.
[Tpotokon Ne 9 ot 23 mast 2024 .

[Iporpamma nepepaboTana u J0MoIHEHa B cOOTBeTcTBUM ¢ TpeboBanusimu GI'OC BO.

[Tporpamma paccMoTpeHa Ha 3aceqanuu Kadeapsl ouonoruu u xumuu. IIporokon Ne 8 ot
2 anpens 2025 1.

[Iporpamma paccMoTpeHa Ha 3acelaHUM y4yeOHO-METOIUYECKON KOMHCCHUH WHCTHTYTA
byHIaMeHTaIbHBIX W MPUKIATHBIX arpoduorexHosioruii um. M.B. Muuypuna MuuypuHcKoro
I'AY. Ilpotokon Ne 8 ot 21 ampens 2025 r.

[IporpamMma yTBepkJeHa pelieHueM Y4eOHO-METOAMYECKOTO COBETa YHHUBEPCHUTETA.
ITporoxoin Ne 8 ot 23 anpens 2025 r.
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