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1. leanb 1 3a0a9i UCHUILIHHBI

Hear aucoMmiaMHbl — TpuoOpeTeHHWE 3HAHWUKW W HABBIKOB B 0O0OJacTH oOmed u
HEOPraHUYeCKOW XHMHUH, IO3BOJIAIONIME B JajdbHEHIIEM NPUMEHSITh MX MHPU OCBOCHUHU JPYTHUX
JTUCIUILIAH 00pa30BaTeIbHOTO UKIIA U TIOCIEYIONIeH MpodecCuOHAIBHON 1eATeThHOCTH.

3agaum AMCUUILINHDIL:

1)  ¢dopmupoBaHwe y CTyIEHTOB INPEACTABICHHH O XHMHYECKHX BEIICCTBAX M HX
CBOMCTBAX;

2) npuoOpeTeHWEe 3HAHMH O CTPOGHHMM M CBOMCTBaX XHMMHYECKHX BEIICCTBAX,
SKCIUTyaTalldMOHHbIC  XapaKTEePUCTUKM W TMpaBWiIa HSKCIUTyaTallUM  TEXHOJOTHYECKOrO
o0opy/soBaHUsl, KOHCTPYKIHH, OOBEKTOB, MAaIllMH, MEXaHU3MOB  HE(PTEra3oBOro
MPOU3BOCTBA.

3) YMGHI/IG HpOI/ISBOI[I/ITI) HUCIIBITAHUC XUMHNUYCCKHNX BCIICCTB I10 CTaHIlapTHI)IM MECTOAHUKAM.

2. MecTO IUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Hucuunnuna «Heopranuyeckass XuMHUS» OTHOCHTCS K oOsi3arenbHOM wactu brioka 1
«Jductuumiveel  (MOAYNIH)» OCHOBHOM Mpo(eCCHOHAIbHOW 00pa30oBaTeIbHON MpPOTrpamMMbl IO
HanpaBjieHuto moAaroroBku  18.03.01 «Xumuyeckas TEXHOJOTHS», MNPOGUIL MOATOTOBKHU
«XHUMHYECKHE TEXHOJIOTUH He()TH ¥ ra3a» u u3ydaercs B 1 u 2 cemectpe.

Jis  wu3ydeHUs JUCHUIUIMHBI CTYACHT JIOJDKEH O00NlajaTh 3HAaHUSMU 10  TpeIMeTy
Heopranunueckas xumusi, ycranapnupaembiMu GI'OC st cpennero (moaHoro) o0pa3oBaHus.

I[I/ICI_II/IHJ'H/IHS. HeopraHquCKaﬂ XUMHUA  ABJIACTCA npenmeCTBy}omeﬁ IJIL U3YUCHUA
MoCICAYIOMUX AOUCHUILINH: (1)I/I3I/I‘16CK8.$I XUMU, aHAJIUTUYCCKasA XHUMHUA U (1)I/I3I/IKO'XI/IMI/I‘IGCKI/IC
METOJbI aHaJIn3a, XUMHA HC(i)TI/I Hu rasa u ap.

3. (I)opanyeMLIe KOMIICTCHIUU U HHAUKATOPLI UX TOCTHKCHUA 110 JUCHUILJIMHE

Koamnl Coaep:xanue KOMIeTeHUH Koa n HamMeHOBaHUe HHAUKATOPA
KOMIIeTeHINH JOCTHKEHHM ST KOMIIeTeHIUU
OIIK-1 OIIK-1. CrocobeH u3y4arth, OIIK-1.1. 3HaTh: OCHOBHBIE TIOHATHA W
AHAJIN3MPOBATh, UCIIOIL30BATh 3aKOHOMEPHOCTH O CTPOCHWHM BEIIECTBA, O

MeXaHU3Mbl XUMHUYECKUX
peaKLuii, MPOUCXOASIIUX B
TEXHOJIOTHYECKUX IpoIleccax u

OKpYKaroIlleM MHpE,
OCHOBBIBASICH HA 3HAHMSX O OIIK-1.2. VYmMers: wu3yuyaTh, aHAJIU3UPOBATH,

npuponae XHMHYECKOH CBSI3M U CBOMCTBaX
Pa3JIMYHBIX KJIACCOB XUMHYCCKHX J3JICMCHTOB,
COCIMHCHUAX, BCUICCTBAX U MATCpHUaIax.

CTPOCHHH BEIICCTBA, IPHUPOIC HCIIO0JIb30BATh MCEXaHNU3MbI XUMHUYCCKUX
XUMUYECKOH CBSI3H U CBOMCTBAX peakuui, MPOUCXOASIIIUX B TEXHOJIOTMYECKUX

PasIMYHBIX KIACCOB XMMUYECKUX | mpomeccax " OKPYIKaIOIIEM MUpE,
3JIEMCHTOB, COCIUHCHUI,

BEIICCTB U MaTCpHUaIOB

OCHOBBIBAsCh Ha 3HaHUAX 0 CTPOCHUHA
BCIIECTBa, IMPUPOAC XHUMUYECKOH CBS3H H
CBOMCTBaX Pa3JIMYHBIX KJIIACCOB XHUMHYCCKHUX
9JICMCHTOB, COC,Z[I/IHGHI/Iﬁ, BCIICCTB u




MaTepHajoB.

OIIK-1.3. Bnagets: cnocoOHOCTBIO H3Y4aTh,
aHaJIM3UPOBATH, UCIIOIB30BATh MEXaHU3MbI
XMMHYECKHX PEaKIHii, IPOUCXOAAIINX B
TEXHOJIOTHYECKUX TMPOIECCAaX U OKPY’KarOIIEM
MHpE, OCHOBBIBAsICh HA 3HAHUSX O CTPOCHUHU
BEILIECTBA, IPUPOJIE XUMHUIECKON CBS3U H
CBOWCTBAX Pa3IMYHBIX KIACCOB XUMHUECKUX
3IIEMEHTOB, COSTUHEHHA, BEIIECTB 1
MaTepuaioB

OIIK-5 OIIK-5. CriocoOeH oCyIIeCTBISATh
9KCIIEPUMEHTAIIbHBIC
HCCIIEIOBAHMS M UCIIBLITAHUSA 110
3a1aHHON METOAMKE, MPOBOAUTH
HAOJIOJICHUS U U3MEPECHHUS C
y4eTOM TpeOOBaHUIT TEXHUKU
Oe3omacHocTH, 00padaThIBaTh U
HHTEPIPETHPOBATD

SKCEPUMECHTAJIbHBIC JaHHBIC

OIIK-5.1. 3HaTh: OCHOBHBIE 3aKOHOMEPHOCTHU
MPOBEICHUS SKCIEPUMEHTATBHBIX
HUCCICAOBAHUM M UCOBITAHUM MO 3aJaHHOM
METOJIUKE, TEXHUKY OC30IMaCHOCTH.

OIIK-5.2.

OKCIICPUMECHTAJILHBIC

YMeTsb: OCYLIECTBISATh

HCCIIEJOBaHUS 5
WCIIBITAHUS TI0 33IaHHON METOJTMKE, TPOBOIUTH

HaOMIOAEGHUST M M3MEPEHHS C  y4eToM

TpeOOBaHMIA TEXHUKH 0e30IacHOCTH,

00pabaTsIBaTh u WHTEPIPETHPOBATH

OKCIICPUMCHTAJIbHBIC TaHHBIC.

OIIK-5.3. CIOCOOHOCTHIO
OCYIIECTBIIATh AKCTIEPUMEHTAIBHBIC
Hccjea0BaHuss MW HCIbITAHUA 110 321I[aHHOI>i
METOJIUKE, IPOBOJAUTH HAOJIIOIeHUS u
U3MEpPEeHUs] C y4eToM TpeOOBaHHH TEXHUKU
Oe3onacHoCTH, 00pabaThIBaTh u
HHTEPIPETUPOBATH JKCIIEPUMEHTAJIbHBIE
JIaHHBIE.

Bnanets:

4 CTpyKTypa U coiepKaHHue QU CUUILIHHBI
4.1 CTpyKTYypa IMCUMILINHBI

OO11ast TPYA0EMKOCTh JAMCIUILUIMHBI COCTAaBIsAET 9 3a4eTHBIX enuuuIl (324 akageMUIeCKuX

Jaca).

Bi paboTs! TpynoeMKOCTb, akaj. 4acoB

1 cemectp | 2 cemecTp Bcero

O0mas Tpy10eMKOCTh 144 180 324
KonTakTHas padora: 40 70 110
Jlexnun 18 32 50
JlaboparopHbie pabOTHI 18 32 50
ITpakTnueckne paboThI - - -
CamocrositenpHas padoTa: 104
- IOJITOTOBKA JTOKJIA/I0B, pedepaToB
- IOJrOTOBKA MYJbTUMEINNHBIX NTPE3CHTALNI 75 179
- IOMCK U 00pabOTKa CTATUCTUYECKON
uHpopManuu
- HallMCaHUe KOHCIIEKTA
KonrtakTHass pabota B TEPHOI TEOPETHYECKOTO 4 5 9
o0ydeHust (MpOBEJCHNE TEKYIMX KOHCYJIbTAIMHA U




Bi paboThi TpynoeMKOCTb, aKajl. 4aCoB
1 cemectp | 2 cemectp Bcero

WHMBUAYaJIbHAsg paboTa co CTYICHTaMu)
KonraktHass paboTa B mepHOi MPOMEXKYTOUHOM -
arrectaiui  (IPOBEJACHUEC KOHCYJIbTAIIUH TEepe. 1 1
9K3aMEHOM)
Kontpons 3Hanuit - 35 35
Hrorosas popma KOHTPO.JISA 3a4eT 3K3aMeH

4.2 PacnipenesieHre BUA0B PaGoThI U X TPYI0EMKOCTH IO pa3/iesiaM THCIUNIHHBI

Paznen aucumruinHel/ Bunpt yueGHO# paboThI DOopMBI TEKYILETro
TEeMBbI (B "acax) KOHTpOJIS
yCIIeBAaEMOCTH,
KOHTAaKTHasi TIPOMEIKYTOYHOM
aTTeCTAIINH
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CrpoeHue BemecTBa. 1 8 6 104 Brm-ompoc, muckyccus,
1 | DnexTpoHHas NPaKTUYeCKOE 3aJaHue,
TBOPYECKOE 3a/IaHUE
CTPYKTypa aTtoma P 1
Baskneiime Ki1accel U 1|10 | 12 4 biiu-onpoc, IUcKycceus,
HOMEHKIIATypa MPaKTHYECKOE 33/1aHHE,
2 TBOPUYECKOE 3aJjaHUE
HEOPraHUYECKHX P a
BEIIECTB
PactBopsI 2 8 14 5/1 75 35 | baui-onpoc, AUCKyCCHs,
Teopus NPaKTUYEeCKOE 3aJaHue,
3 o TBOPYECKOE 3a/IaHUE
JJIEKTPOIUTUYECKOU
JHCCOLMALU
I'maponns coneit 2 8 6 banm-onpoc, nuckyccus,
4 HPaKTHYECKOE 3a/IaHHE,
TBOPYECKOE 33/IaHue
OKHCIUTEIBHO — 2 8 6 baui-onpoc, auckyccus,
5 | BOCCTAaHOBUTEJIbHBIE HPAKTHIECKOE 3a1aHKCE,
TBOPYECKOE 3a/1aHUe
peakuuu p A
XUMus SJIeMeHTOB M ux | 2 | 8 6 bani-onpoc, auckycenst,
6 | coenuuenmuii [PaKTHIECKOE 3aJaHue,
TBOPYECKOE 33/IaHUC
Hroro: 50 | 50 9/1 179 35

4.3 Conepxxanue pa3aeioB JUCHUNIMHBI

Pa3nes 1 Crpoenne BemecTBa. JJIeKTPOHHAS CTPYKTYpa aToMa
Crpoenue aroma. ODJIEKTPOHHOE CTpoeHHe aroMa. [IpencraBieHue O KOPIYCKYJSIPHO -
BOJIHOBOM JAyaJIu3M€ MHKPOYACTHI] (UIEKTPOH — yacTUlla M BoJHA). KBaHTOBBIE yMcia (IJIaBHOE,
opOHTaNIbHOE, MATHUTHOE, CITIUHOBOE). ATOMHBIEC opOuTanu s-, p-, d- u f- Tuma. DHepreTnyeckue
YPOBHHM 3JIEKTPOHOB B OJIHOJIEKTPOHHOM M MHOTO3JEKTpPOHHOM artoMax. Ilpuunun Ilaymw,



npaBuiio XyHJla, TPUHIUIT HAUMEHbBIIEH SHEPIMH — KaK OCHOBA MOPSAKA 3alOJHEHUS aTOMHBIX
op6utaineii. OCHOBHOE M BO30YK/IEHHBIE COCTOSIHHSI JICKTPOHOB B aToMe. [leproanyueckast cucrema
anementoB .M. Menpaeneena. Ilepuoandecknii 3akoH. 3aBUCHUMOCTh CBOWMCTB 3JIEMEHTOB OT MX
MOJIOKEHUS B MEPUOAMYECKON cucteme. Xumuueckas cBsi3b. OCHOBHbBIE THUIBI U XapaKTEPUCTUKH
cBs3u. KoBaneHTHas CBSI3b: METOJl BAJICHTHBIX CBsi3ed, ruOpuau3anusi, CTpPOEHHWE U CBOICTBa
npocredmux Monekyia. MoHHas u merayuinyeckas cBsi3b. MexmoneKkynsapHble cBsizu.Bonopoanas
cBs3b. Cunbl Ban-nep-Baanbsca. ArperatHoe coctosinue BeniectB. Kpucranmis
Pa3znes 2 BaxxHelimue KjIaccbl 1 HOMEHKJIATYPAa HEOPTaHMYECKHUX BellecTB
PactBoprl. OOmiast xapaktepuctuka. Tumbl gucnepcHbiX cucteM. CrocoObl BBIPAKCHHS
coctaBa pacTBOpoB. PactBopenne kak (usuko-xumudeckuii mpouecc. Pa3baBneHHBbIE,
KOHIICHTPUPOBAHHBIC,  HEHACHIIICHHBIC,  HACBHIIICHHbIE W  MEPECHIIICEHHbIE  PACTBOPHI.
PactBopumMocTh. BnusHue mpuponbl CBsI3W B BEIIECTBE W B PACTBOPUTENE HA PACTBOPHUMOCTb.
PacTBOpBI HEAIIEKTPOIUTOB.
Pasnen 3 PactBopbl. Teopus 3/1eKTPOTUTHYECKOH M CCOMALIAN
PactBoprl. OOmias xapakrepuctuka. Tumbl gucnepcHbix cucteM. CrocoObl BBIpaKEeHUs
coctaBa pacTBOpoB. PactBopenme kak (pu3MKO-XUMUYECKW  mpomecc. Pa30aBieHHBIC,
KOHIIEHTPUPOBAHHbBIE,  HEHACHIIICHHbIC,  HACBHIIIEHHbIE W  MEPECHIIICHHBIE  PAaCTBOPHI.
PactBopuMocTs. BnusiHue npuponibl CBS3M B BELIECTBE W B PACTBOPHUTENIC HAa PaCTBOPUMOCTb.
PacTBOpBI HEITEKTPOIUTOB
Paznen 4 I'mapoan3 coeit
I'unponuz coneit. HMonHoe mnpousBeaeHue Bonabl. Bomoponusiii mnokazatens. OOMeHHBIE
peaknuu B BOAHBIX pacTBopax. KHCIOTHOOCHOBHBIE CBOKMCTBA COEOUWHEHUN (Teopus
ANEeKTpoNUTHYEeCKOi nauccounanuu). [IpousBeneHue pacTBOPUMOCTH. YCIOBUS OCaXKACHUA H
pPacTBOPEHHS OCAJIKOB.
Pa3nes 5 OxkucanTe/bHO —BOCCTAHOBHTE/IbHbIEC PeAKIMHU
OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENb, BOCCTAHOBUTEIh, OKHCIICHHE,
BOCCTaHOBJICHHE. THMBI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX TPOIECCOB: MEXKMOJICKYIISIPHEIE,
BHYTPHUMOJICKYJISIpHBIE, JTUCIpornopiuonrpoBanue. (CocTaBieHHe YpPaBHEHHH OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA METOJaMU DJIEKTPOHHOTO OajaHca ¢ TOJypeakiuid (MOHHO-
JJIEKTPOHHBIA  METOMA). BiusHME KHUCIOTHOCTH Cpelbl Ha MPOAYKTHI  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIINMA
Pa3zgen 6 Xumus 2J1eMEHTOB U UX COeAMHEHHN I
DNEeKTpOXUMHUYECKHEe Tmporecchl. Koppo3usi MeTalyioB ©  CIUIaBOB: XHUMHUYECKas,
aNeKTpoxuMuueckas. Bopopoanas u kuciopomgHas aenosspuzaidd. CrocoObl 3aliUThl  OT
KOPPO3UHU. DIEKTPOIU3 PACIIIIABOB U BOJHBIX PACTBOPOB AIEKTPOIUTOB. 3akoHbl Dapazes. OOuiue
CBOMCTBAa METAJJIOB M UX coenuHeHnid. OO0mas XxapakTepUCTHKa METAJIIOB. MeTalllTnyecKas CBs3b.
3aBUCHMOCTh CBOMCTB METAJUIOB OT UX IMOJIOKEHUSI B MEPUOIUYECKOM cucteme anementos [1.1.
MenpeneeBa. Haxoxnenwe wMetaioB B npupoje. Munepansl U pyasl.  Knaccudukanms
MuHepanoB. [IpoMbIlIieHHBIE CHOCOOBI  MOMYYEHHsS METAUIOB: MHPOMETAJUTYPTHYECKHil,
TUAPOMETAIUTYPTUUECKHH, 3IeKTpoMeTautypruueckuii. dusnyeckue M XUMHUUYECKHE CBOMCTBA
MeTasuioB. VX OTHOIIEHHE K HEMEeTaulaM, BOJIe, 1eJouaM, KUCI0TaM, CMeCSIM KUCTOT. M3MeHnenue
KHCJIIOTHO-OCHOBHBIX M OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB BAXKHEWUILIHUX COEAMHEHUI
METaJUIOB.

4.4 TemMbl U IVIAHBI IPAKTUYECKUX 3aHATHH

Ne Tpynoemkoctb

/ Pa3znen TemaTnka 1a00paTOPHBIX padoT B aK. yacax
n/n




CrpocHue
BEIIECTBA.
OnexTpoHHast
CTPYKTypa aToMa

1.

2.

Broanoe 3anstue. [IpaBuia paboTe B
XUMHAYECKOH J1ab0paTopuu
DIEKTPOHHOE CTPOEHUE aTOMA.
KBanToBbie unciaa. ATOMHbIE
opOuTtanu s- p-, d- u - Tuna.
DHEpPreTUYeCKrue ypOBHU IEKTPOHOB.
ITpunnun [Taynu, npasuiio XyHna,
MPUHIIMIT HAUMEHbIIIEH SHEPTUU — KaK
OCHOBA MOPSIKA 3al0JTHEHUS
aToMHbIXopOuTasieii. OCHOBHOE U
BO30YX/ICHHBIE COCTOSIHUS AJIEKTPOHOB
B aToOMeE.

[Teproanueckast cuctemMa 3JIEMEHTOB
.. Menneneesa. llepuoanyeckuii
3aKOH. 3aBUCUMOCTb CBOMCTB
AJIEMEHTOB OT UX IMOJIOKEHHUS B
MEePUOINYECKON CHCTEME.

Baxueiimme knaccel
Y HOMEHKJIaTypa
HEOpPraHU4eCKux
BEIIECTB
KOHIIEHTPUPOBAHUS

=

w

Oxcuppl. X xapakTep U CBONCTBA.
OcHoBHBIE 1 aM(POTEPHBIE THIPOKCUIBI
U UX CBOWCTBA.

KucnoTel: HOMeHKIIaTypa, CBOWCTBA.
Comnu: TUTIBI U CBOWCTBA.

12

PactBopHI

Teopus
BJIEKTPOJIUTUUYECKOU
JUCCOIAIII

Honnbie paBHOBECHS B paCTBOpax.
PacTtBOpBI 251€KTPOIUTOB.
CunbHbIe U cladble YIEKTPOIUTHIL.
CreneHb TMCCOILUAIIH.
KoHcraHTa nmuccornuanuu (MOHU3AIHN )
KHMCJIOT U OCHOBAHUH.
Kommnekcnble coequaenus. Ilopenenne
KOMILIEKCHBIX COSTUHEHUM B BOJHBIX
pacTBopax.
Y CcTOMYMBOCTE KOMITJICKCHBIX
COEIMHEHUH B BOJIHBIX PaCTBOpax.
KoncranTa HeCTOMKOCTH.

14

I'unponus conei

HNoHHOe npounsBeIeHne BOIBI.
Bonopoansiii mokaszares.

OOMeHHBIE PEeaKIIiU B BOJTHBIX
pactBopax. [IpousBenenue
pPacTBOPUMOCTH. Y CIIOBUS OCAXKICHUS
Y PaCTBOPEHHUSI OCAIKOB.

OKUCIUTEIILHO —
BOCCTAHOBHUTEIILHEIE
peaKITu

THIBI OKUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX IPOLIECCOB:
MEXMOJIEKYIISIPHBIE,
BHYTPHUMOJIEKYJISIPHBIE,
JUCTIPOTIOPIIMOHUPOBAHHE.
CocraBieHue ypaBHEHUI
OKHCIIUTEIIHO-BOCCTAHOBUTEIBHBIX




peaxkiuii MeToaMu 3JIEKTPOHHOTO
OaslaHca U nostypeakuuit (MOHHO-
AJIEKTPOHHBINA METOL).

1. Koppo3zus MeTaiioB H CIIJIaBOB: 6
XUMHUYECKast, JIEKTPOXUMUYECKasl.
CniocoOblI 3aIIUTHI OT KOPPO3HH.

2. DIEKTpOJIU3 pacIyiaBOB U BOJIHBIX
pPacTBOPOB 3JIEKTPOIUTOB

XM 3. dusuueckue u XHUMHYECKHE
ATeMEHTOB M WX CBOMCTBaA METAJLIOB. Hx
COeqUHEHHi OTHOIIICHUE K HEMeTajllaM, BOJIE,

mejioyaM,  KHUCJIOTaM, cMecsIM
KuciaoT. M3MeHeHHe  KHCIOTHO-
OCHOBHBIX OKHCIIUTEIHHO-
BOCCTAHOBHUTEIHHBIX CBOWCTB
BaXKHEUIIINX COEIMHEHUN
METAJIIO0B.

HUTOI'O: 50

5. O6pa3oBaTe/ibHbIe TEXHOJIOTHU
Ne HaunmenoBanue Buabl yueOHbIX
. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHA
n/n pasnena 3aHATHH
1. Paznen 1 Ctpoenue Jlekuus Broanas nekmus-undopmarus ¢
BeIIlECTBA. DIICKTPOHHAS HCIIOJIb30BaHNEM MPE3CHTALIUN
CTPYKTypa aroma JlaGopaTopHoe 3aHsTHE JlabopaTtopHas pabota
CamocrosiTenpHas pabora Pabota no Bompocam pazjiena
2. Pa3znen 2 Baxkneiimue Jlexuums [TpobnemHas nekuus
knaccel U HoMenknarypa | JlaboparopHoe 3aHsiTHe JlaGoparopHas paboTa
HEOPraHUYEeCKUX CamocrosiTenpHas padbora PaboTa no Bompocam pasnena,
BEILECTB BBITIOJTHEHHE TECTOBBIX 3a/IaHUM TIO
KOHLICHTPUPOBAHUS BOIIpOCaM paszeina
3. Paznen 3 PacTBopsr. Jlexusg Jlexius-Oecea ¢ UCIOIB30BAHUEM
Teopus KOMITBIOTEPHBIX M MYJIbTUMETUIHHBIX
JIEKTPOJIUTHIECKOM CpeAcTB 00yueHHUs
AMCCOLUAIN JlaboparopHoe 3aHsTHE JlaboparopHas paboTa
CamocrosiTenpHas padbora PaboTa mo Bompocam paznena,
BBHITIOTHEHUE TECTOBBIX 33/IaHUM TIO
BOIpOCaM pasjziena
4, Paznen 4 I'mnponus Jlekuums [TpobnemHuas nekuus
nen
cote JlaboparopHoe 3aHsATHE JlaboparopHas pabota
CamocrosiTenpHas padbora PaboTa mo Bompocam pasnena,
BBITIOJTHEHNE TECTOBBIX 3a/IaHUN
5. Pazpen 5 Jleknsa Jlexusa-Oecea ¢ UCIIOIB30BAHUEM




OKHUCTUTETHHO — KOMIIBIOTCPHBIX U MYHBTHMCHHﬁHBIX

BOCCTAHOBUTCJILHBIC CpeIICTB 06y‘IeHI/IH
peaKiun JlaGopaTopHoe 3aHsTHE JlaGopaTopHas pabota
CamocrosiTenpHas padora Pa6oTa nmo Bompocam pasnena,
BBINIOJHEHHE TECTOBBIX 3aJaHHI
6. Paznen 6 Xumus Jlekusa Jleknus-0Oecena ¢ UCIIOJIBL30BAHUEM
9JICMEHTOB U UX KOMITBIOTEPHBIX ¥ MYJIbTUMETUNHBIX
coeIMHEHU I CpEICTB OO yUCHHS
JlaGopaTopHoe 3aHATHE JlaGoparophas paboTa
CamocrositenbHas padbora Pabora o Bompocam pasnena,

BBITIOJIHEHHUE TECTOBBIX 3aI[aHI/II71

6. OueHouHble cpeacTBa (MaTepuaibl) IS TeKYHIEro KOHTPOJISI YyCIeBaeMOCTH,
NMPOMEKYTOUYHOM aTTeCTAllUM 00y4aloUIUXCs

6.1. KouTpoabHbIe BONPOCHI 1JIs1 MPOBEAeHHUS TEKYIEero KOHTPOJIst

1.

10.

11.

12.

13.

Jlaiite ompeneneHre TMOHATUN: SJEMEHT, aToOM, MOJEKyla, MPOCTOe M CIO0XKHOE
BemiecTBo. [loueMy dYHCIIO U3BECTHBIX TMPOCTHIX BEIIECTB, MPEBBIIIAET YHUCIO
W3BECTHBIX 3JIEMEHTOB?

PykoBonctBysice mpaBuiiom ['yHaa, pacmpenenuTe IO SHEPreTUUYECKUM sueiikaMm
JIEKTPOHBI B CIIEAYIOIMX COCTOSHUAX: a) 3p°; 6) 3d°.

B kakoil mocnenoBaTeIbHOCTH, COTJIACHO TMpaBHy KII€UKOBCKOTO, TMPOUCXOAUT
3aII0JIHEHUE  JJIEKTPOHAMM  DHEPreTUYECKUX YPOBHEM U TIONYpPOBHEM B
MHOTOJICKTPOHHBIX aToMax?

Kako#t u3 momypoBHel 3amosnsieTcss panee: a) 4s wim 3d? 6) 5p wm 4d? Oter
MOTUBHPYWUTE.

Kakoe MakcuManabHOE KOJIMYECTBO 3JIEKTPOHOB MOKET ObITh Y aTOMOB Ha MOCIIEHEM U
MPENOCIeTHEM YHEPIeTHUECKUX YPOBHIX?

Kakue u3 mpuBeAeHHBIX KBAaHTOBBIX MOJIYPOBHEH SIBISIOTCS JOCTPOCHHBIMH, a KakKue
HeJIOCTPOEHHBIME 1 noueMy: 2st, 152, 2p?, 3d®, 4f1, 3d1°, 6st, 3d?, 5f14?

JlaliTe coBpeMEHHOE ompejaereHne mnepuoandeckoro 3akoHa J[J. MenneneeBa u
OOBSICHUTE CTPYKTYPY NEPHUOTUIECCKON CHCTEMBI.

PykoBoxactBysick mpaBwiom ['yHma, pacmnpenennte IO SHEPreTHYECKHM sIeHKam
7IEKTPOHBI B CIIEAYIONMX COCTOSHUAX: a) 3p°; 6) 3d°.

Kakoe cocTossHme aroma Ha3bIBaeTCS HOPMANbHBIM, BO30YykIeHHbIM? Kakumu
croco0aMu MOYKHO TTEPEBECTH aTOM B BO30YKIEHHOE COCTOSTHHUE?

Kakne KkBaHTOBBIE YHCIIa XapaKTEPH3YIOT SHEPreTUYECKOE COCTOSHUE JIIEKTPOHA B
aToMe, M KaKOB UX (PU3HUECKUN CMBICT?

Kakue 3HaueHuss MOryT MpUHHMMATh: a) TJIABHOE KBAaHTOBOE 4YHCIO; 0) opOuTanmpbHOE
KBAaHTOBOE YHMCIJIO; B) MAarHUTHOE KBAHTOBOE YHUCIIO; JI) CIMHOBOE KBAHTOBOE YMCIO?
Yro omnpenensroT B aToMe KBaHTOBbIEC Yrcia?

Uto Ha3bpIBaeTCS AJIEKTPOHHBIM 00JIaKOM, aTOMHOU opOuTanpio? Kakyro dopmy nmeer
S-, p-, d- aromMHBIC OpOHUTATH?

Kakue 31eKTpoHBI Ha3bIBAIOTCSA S-, P-, d-, f- 37eKTpoHAMU M KaKOBBI JJIS1 HUX 3HAYCHUS
OpOUTANEHBIX KBAHTOBBIX YKCEN?



14.

Ha xakue »9neKTpOHHBIE ceMeiicTBa  JENATCS  JIEMEHTbl 10  3alOJHEHUI0
SHEPreTUYECKUX NOoAypoBHEH? KakuM 3J1eMEHTOM  HAUMHAIOTCSA, M  KaKuUM
3aKaHYMBAIOTCSI IEPUOJIbI7

6.2. KoHTpoJIbHBIE BONPOCHI M 3aJaHUsl [JIs1 NMPOBeIEHUsI MPOMEKYTOYHON aTTecTaluu.
IIpumepHBbI epeyeHb BOMPOCOB K 3a4eTy

1.
2.

10.

11.

12.

13

Urto Ha3biBaeTcs okcuaoM? Ha kakue TUIIBI AN TCS OKCUIbI?

Hanummre xumudeckue Gopmyinbl okcunoB sieMeHToB 11l mepuona mepuoandeckoit
CUCTEMBI, YUUTHIBAsI MAKCUMAJIBHYIO BAJICHTHOCTh 3J1eMeHTOB. HazoBuTe okcubI.
Kakpve wu3 yka3aHHbIX HHM)KE OKCHUIOB SIBJIIFOTCS OCHOBHBIMHM, KHCIOTHBIMU U
aMmpoTepHBIMH?

a) CrOs, Li20, ZnO, Mn207, P20s, FeO, BeO; 6) CrO, Cr203, SiO2, BaO, PbO, B20s,

N20s. CocraBbre rpaduyeckue GopMyiabl OTMEUEHHBIX OKCHIOB.

Hanummre gopmynbl OKCHIOB, KOTOPbIE MOTYT OBITH MOJYYEHBI IPU  Pa3OKEHUU
cepHoi, dhochopHOr, KpeMHUEBON KucaoT, ruapokcuaoB: wmeau (II) u xenesa (IID);
kapOoHaTa KajbIus, ochara MarHusl.

C kakuMH W3 TEPEUMCICHHBIX HUXKE OKCHUJOB MOXXET B3aMMOJCHCTBOBATH: a)
ruapoKcua Hatpust; 0) okeua kanbius. P2Os, BeO, KO, AlbOz, CO», ZnO. Hanumure
YPaBHEHUs pEaKklMii U HA30BUTE IIPOLYKThI pEAKIUH.

C KakuMHU W3 TIEPEUUCIICHHBIX HIKE OKCUIOB MOXET B3aWMOJCHCTBOBAThL: a) CEpHAs
kuciora, 0) dochopusiii anruapun. BeO, CrOs, MgO, AlOz, N2Os. Hamwmmure
ypaBHEHHUS PeaKIiil 1 Ha30BUTE MPOAYKTHI pEaKLIUM.

Kakue coenmHeHusi Ha3bpIBalOTCS TUAPOKCUIAMHU, M HAa KaKU€ THUIIBI OHU AENATCS?
[IpuBeauTe mpUMEpHI.

Kakue coennHenus Ha3bIBalOTCS KuciaoTamMu? Ha kakue rpynmnbl AensTcs KUCIOTHI: a)
0 cocTaBy; 0) Mo ocHoBHOCTH. [IpuBenuTe npumepsl.

CocraBbTe (HOpMYJIBI KHCIOT, COOTBETCTBYIONIUM KHUCIOTHBIM okcuaam: SOz, SiOo,
Asy0s, P20Os, CloO7, CrOs, As203, CO,. HazoBuTe 3TH KHCIIOTHI, YKaKHTE HX
OCHOBHOCTb U COCTaBbTE Ipaduueckue GopMyJsibl 3TUX KUCIIOT.

Hanumwure Qopmynsl cienyromux KHCIOT: a) KpEeMHUEBOM; ©) a30THOW; B)
opTtodochopHOii; T) OPTOMBILIIBIKOBOM; 1) XPOMOBOW; K) CEPOBOJOPOIHONM; 3)
OpOMOBOZIOPOJHOM; M) XJOPHOW. VYKaKXUTE BO3MOXKHBIE KHCIOTHBIE OCTAaTKU
COOTBETCTBYIOIIUX KUCIIOT.

Hazosute annons! kucnot: a) HCO3", HoPOy', PO, POs%; 0) S04%, HSO4, SO3%, CI;
B) S%, HS", HSO3,, HPO4?; 1) HSiOs, COs%, Br, CrO4*; 1) NOs, NOz, HAsO4>,
AsO;*; x) Br, CH;COO", AlOs*, ZnO2?%.

C kakuMH U3 MEPEUUCIICHHBIX HIDKE BEIIECTB MOXKET B3aUMOJAEHCTBOBATH ocdopHas
kuciora: As20s, BaCly, HoSO4, NaOH, HO? Hamwmmure ypaBHEHHs peakuuidi u
HA30BUTE MPOAYKTHI PEaKIIHH.

. UTo Ha3bIBAETCS OCHOBAHUEM U YTO Takoe menous? [IpuBeauTe mpuMepsl.

IIpuMepHBIi nepedYeHb BONPOCOB K IK3aMeHY

1.

2.

Kakue kBaHTOBBIE UMCIia XapaKTEPU3YIOT IHEPTETUUYECKOE COCTOSTHUE DJIEKTPOHA B
aToMe, M KaKOB UX (PU3HUECKUN CMBICT?

Kakue 3HaueHHMs MOTYT NPUHHMMATh: a) IJIABHOE KBAHTOBOE YHMCIIO; 0) OpOHTaIbHOE
KBAaHTOBO€ YHCJIO; B) MarHUTHOE KBAaHTOBOE YHMCIIO; 1) CIIMHOBOE KBAHTOBOE YUCIO?
Urto onpenensitoT B aTOME KBAaHTOBBIE uncia’?



10.

11.

12.
13.

14.
15.

16.

17.

18.

25.

26.

27.

28.

29.

Uto Ha3bIBaeTCS AJICKTPOHHBIM 00JIaKOM, aTOMHOM opouTanpio? Kakyro dopmy nmeer
S-, p-, d- atomHbBIC OpOUTATH?

Kakue 371eKTpoHbI Ha3bIBAIOTCS S-, P-, d-, f- aIeKTpOHAMU U KaKOBBI JUIsl HUX 3HAYCHUS
OpOUTALHBIX KBAHTOBBIX YHCET?

Kakue 3HaueHuss MOXET MPUHUMATh MarHUTHOE KBAaHTOBOE YHCIIO MPHU OPOUTAIBHOM
kBaHTOBOM unciie: | = 2,3,4? CKOJIbKO SHEPreTHUECKHUX sIY€CK Ha JTAHHBIX MOyPOBHSIX ?
CKONBbKO M Kakue MOJYPOBHM HMEIOTCS Ha TPEThEM SHEpreTudeckoM ypoBHe? YUem
OTJIMYAIOTCSI AJICKTPOHBI ATUX MOAYPOBHEH?

Chopmynupyiire npunnun [laynu u, pykoBOACTBYSCh UM, pacCUUTalTe MaKCUMAIIbHOE
YHCIIO 3JIEKTPOHOB Ha TPEThEM SHEPreTHUECKOM YPOBHE.

Kakum npuHImnam noayuHseTCsl pacHpelesieHue 3JIEKTPOHOB IO IHEPreTHYECKUM
YPOBHSIM B MHOTO3JICKTPOHHOM arome? B ueM ux cymHocTs?

PykoBoacTBysick mnpaBwioM ['yHma, pacnpeneimre 1O 3HEPreTHYECKUM SYEHKaM
JIEKTPOHBI B CIIEAYIOIMX COCTOSHUAX: a) 3p°; 6) 3d°.

CKOJIBKO DJICKTPOHOB HAaXOIMTCSI Ha BHEIIHEM DSHEPreTUUYECKOM YpPOBHE AaTOMOB
3JIEMEHTOB, CTOSIIIIMX B HayaJle M B KOHIE Kaxjaoro nepuona? Ha kakux momypoBHSIX
HaXOJSTCS 3TU AIIEKTPOHBI?

Jlaiite ompeneneHUe MOHITHHA: «IIEPUOI», «TPYIIA», «IIOATPYINA» C TOYKH 3pEHUs
CTPOCHHS aToMa.

Urto o3HauaeT A JaHHOTO aToMa HOMEp Mepuojia, HoMep rpymnmnbi?

Yem 00ycCIIOBICHO HANMYUE MOATPYII B nepuoandeckoi cucreme? CKOIBKO M KaKUX
AJNIEKTPOHOB HAXOAMUTCSA HAa BHEIIHEM HHEPreTHUECKOM YPOBHE 3JIEMEHTOB: a) yriiepoja
u tutana (IV); 6) mapranua u xinopa (VII)?

[ToueMy nepBbIil IEPUOJT COCTOUT JIHUILIb U3 JBYX JIEMEHTOB?

Ha «kakme 5leKTpOHHBIE CEeMECTBAa JCNSATCS  DJIEMEHTHI 10  3arOJHEHHUIO
SHEPTeTUYECKUX MOoAypoBHEW? Kakum  dlIeMEHTOM  HAYMHAIOTCA, U KaKUM
3aKaHYUBAIOTCS IEPUOIBI?

CocTaBbTe ANEKTPOHHO-CTPYKTYpHbIE  (OpPMYJIBl aTOMOB YETBEPTOrO MEpHOJa:
KaJIbLIMsl, CKaHus1, XpOMa, JKelie3a, MbIIbsKa, aproHa. K kakomy ceMeicTBy 3J1EMEHTOB
OHM OTHOCSATCA?

HazoBuTe nyeMeHThI, y KOTOPBIX BaJCHTHBIE SJEKTPOHBI OMUCHIBAIOTCS (opMylaMu:
a) 4s2, 4p*; 6) 5st; B) 3d°, 4sl. B xakom nmepuone, rpymre,

Kaxkoit u3 37€MeHTOB SBISETCS CaMbIM CHJIBHBIM BOCCTaHOBHUTENIEM? CambiM
CUJIBHBIM OKHCIIUTENEM?

Uro HazbiBaeTcsa okcuaoM? Ha kakue TUIIBI JeNaTcs OKCUABI?

Hanummure xumuueckue Gopmyinsl okcuaoB snemeHToB Il mepuona mepuomuueckoi
CUCTEMBI, YYUTBIBAsI MAKCUMAJIbHYIO BAJICHTHOCTD JIEMEHTOB. Ha3zoBuTe OKCHIBI.
Kakue W3 yKa3aHHBIX HM)KE€ OKCHJIOB SIBJISIIOTCSI OCHOBHBIMHM, KHCJIOTHBIMH H
am@oTepHbIMU? a)

CrQg, Li20, Zn0O, Mn207, P20s, FeO, BeO; 6) CrO, Cr20s3, SiO2, BaO, PbO, B20s,

N20s. CocraBbTe rpaduyeckue GpopMysbl OTMEUEHHBIX OKCHIOB.

Hanummre ¢GopMynbl OKCHIIOB, KOTOPbIE MOTYT OBITh MOJYYEHBI NMPU  Pa3I0KEHUU
cepHOH, (pochopHOH, KpeMHHEBON KuCIOT; ruapokcuaoB: meau (II) u xenesza (IID);
KapOoHaTa Kanblusl, pocdara Maruus.

Hanummure ¢opmynsl cienylomux KHCIOT: a) KpeMHHEeBOW; ©) a30THOH; B)
opTohochOpHOI; T) OPTOMBIINIBIKOBOW; JI) XPOMOBOH; ) CEPOBOJIOPOIHOM; 3)
OpOMOBOJIOPOJTHOM; W) XJIOPHOW. YKAKUTE BO3MOXKHBIE KHCIOTHBIE OCTaTKH
COOTBETCTBYIOIIUX KUCIIOT.



30.

31.

32.
33.

34.

35.

Hazosure annonsl kucior: a) HCO3', HoPO4', PO4*, POs*; 6) SO4%, HSO47, SOs%, CI;
B) S¥, HS", HSOs3,, HPOs*; r) HSiOs, COs%, Br, CrO4*; n) NOs, NO2, HAsO.Z,
AsO4>; x) Br, CH3COO, AlOs*, ZnOy?.

C KakuMU U3 MEPEUMCIICHHBIX HIKE BEIIECTB MOXKET B3aUMOJIEHCTBOBAThH ochopHas
kuciora: As20s, BaCly, HoSO4, NaOH, H>O? Hanwumure ypaBHEHHMsS peakivii u
HA30BUTE MPOAYKTHI PEAKIIHH.

Uro Ha3bIBacTCS OCHOBAHHMEM U YTO Takoe mienous? [IpuBeanre npuMepsi.

Haszosure cnenyromue ocHoBanusi: Ca(OH), CsOH, Cr(OH)s, Pb(OH)4; 6) Al(OH)s,
TIOH, Sn(OH)s, Mn(OH),; B) CuOH, Fe(OH)., Fe(OH)3, Mn(OH)s. Vkaxwure wnx
KHCIIOTHOCTh M BO3MOXHbBIE OCHOBHBIE ocTaTku. CocTaBbTe rpaduueckue (Hopmybl
OTMEUYEHHBIX OCHOBAHHIA.

Hanummure GopMyisl OCHOBaHHMH, KOTOPBIM COOTBETCTBYIOT KaTHoHbL: a) MgOH™, KT,
Fe(OH)?*, Cr*; 6) FeOH?*, Cu?*, BaOH*; B) Sn(OH),?*, SnOH", Li*, CUOH*; r) Pb*,
Al(OH),*, Au*; m) Fe(OH)", Ba?*, Pd(OH)s*, AIOH?*,

Kakumu crnocobamMu MOKHO MONYYHTH pacTBOpuMoe B Bojae ocHoBanue? IlpuBenute
yYpaBHEHUS PEaKIUH.

7. Cucrema OleHUBAHNS IVIAHUPYEMBIX Pe3yJbTaTOB 00y4eHHUs!

®dopma KOHTPOJIs 3a oxHy paboty
Munum. Makc. Bcero
6aioB 6aioB
Texkynmi KOHTPOJIb:
- onpoc S bannos 10 6annos 50 bannos
- yyuacmue 8 OUCKYCCUU HA CeMUHAape S bannos 10 6annos 10 6annos
- 10020MOBKA Npe3eHmayuu S bannos 10 6annos 10 6annos
- camocmosmenvHas paboma S bannos 10 6annos 10 6annos
ITpomesxyrounas arrecranus (Tecmuposanue) 10 b6annos 20 6annos 20 6annos
Wroro 3a cemectp 100 b6annos

8. YueOHo-MeToanuyeckoe U HH(POPMALMOHHOE 00ecnieyeHue JUCIUIINHBI
8.1 OcHoBHas uTEpaTypa
1. I'muaxa H.JI. OOmas xumust. YueOnuk ams Oakanaspos. - M.: FOpaiit. 2013. - 898 c.

2.T'abpunsia O.C., OctpoymoB WU.I'. Xumust 3-e uzganue. M.; I3gatenbckuil IEHTP «AKaIeMUsD».

2014. - 304c.

3.Tperpsaxona }O./l. Heopranndeckas xumus B 3-X ToMax. M.: M3naTenbCkuii HEHTP «AKaIEMUSD.

2012. - 240c.

4.TomyoeB A.M., I0.A. JleGenes, I'.H. ®anees. Xumus. YueOHuk 11 6akanaspos. M.: FOpaiir.

2014.— 527c.

5.@ponos B.U. [IpakTrkym no ob1eit 1 Heopranuieckoit xumun. IlocoOue 11 CTYAEHTOB BY30B. —
M.: Ipoda, 2002. — 304 c.

8.2 /lomosHMTeBbHAS JIUTEPATypPa

1.I'muaka H.JIL. 3agaun u ynpakHeHHsI 1o o01mel XumMuu. YdueOHoe mocodue aJis By30B. - M.:
Wurerpan-Ilpecc, 2005. - 240 c.



2.AxmertoB H.C. Heopranuueckas xumus. Y4ueOHoe ocodue ajis By30B. - M.: Beicias mkoia, 2002.
-743 c.
8.3 IIporpamMHoe oGecriedeHue

Windows 10 Pro
WInRAR
Microsoft Office Professional Plus 2013
Microsoft Office Professional Plus 2016
Microsoft Visio Professional 2016
Visual Studio Professional 2015
Adobe Acrobat Pro DC
ABBYY FineReader 12
ABBYY PDF Transformer+

. ABBYY FlexiCapture 11

. IIporpammuoe obecrnieuenue «interTESS»»

© NN R

el
N )

. CnpaBouHo-mipaBoBas cuctema «KoHcynbTanTIIIr0C», BEpcust «IKCrepT
. 11O KasperskyEndpointSecurity
. «Antumuiarnar.BY3» (uHTEpHET - Bepcusi)

ol el
oA oW

. «AHTHUIIAruaTt- HHTCPHECT»

8.4 IIpodeccuonanbHblie 6a3bl JAHHBIX U HH(OPMAIMOHHBIE CIIPABOYHBIE CHCTEMbI
COBpPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHif
1. caitt ouGmmorexu I'THTY www.gsoi.ru/library;
2.0a3a TepMOIMHaMHUYECKUX MaHHbIX — http://webbook.nist.gov/chemistry/;
3. 0a3a TepMOIMHAMHYECKIX KOHCTAHT YMCTHIX BemlecTB — http://cea.grc.nasa.gov/;
4. TepMOJIMHAMHUYECKHE CBOMCTBA HWHIUBUAYaIbHBIX BeriecTB. CrpaBounoe u3nanue /B.I1.
I'mymiko
(oTBeTcTBEeHHBIH penakTop) — http://www.chem.msu.su/rus/tsiv/;
5. Tabnuna JI.1. Menneneesa http://www.webelements.com/

9. ObecnieyeHue 00pa3oBaTeIbHOIO MpoIecca AJs JUIl ¢ OrPAHUYEHHBIMU BO3MOKHOCTSIMHU
310POBbS M MHBAJIM/I0B

VY4eOHble 1 yueOHO-METOAUYECKUE MaTepUabl Uil CaMOCTOSATENbHON pabOThl 00YJarOIUXCS U3
quciIa UHBAJIMJIOB M JIMII C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3710poBbs (OB3) mpenocrasistores B
(dbopMax, aTanTUPOBAHHBIX K OTPAHUYEHUSM HX 3/JOPOBBS M BOCIIPUATHS HH(POPMAIIUH:

Jnist crnensIX U clabOBUASAIIMX:

- Jeknuu OoQOPMIIIOTCS B BHUJAE OJIGKTPOHHOTO JOKYMEHTa, JOCTYIMHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CHEIHATN3NPOBAHHBIM IIPOIPAMMHBIM 00€CIIeUeHUEM;

- IMCbMCHHBIC 3aJIaHUs BBITTIOJIHAIOTCSA Ha KOMIIBIOTEPE CO CIICHUAIM3NPOBAHHBIM ITPOTrpaMMHBIM
o0ecreyeHrneM, Uil MOTYT ObITh 3aMEHEHBl YCTHBIM OTBETOM;

- o0ecrnieunBaeTCsl MHIWBUIyAIbHOE paBHOMEPHOE ocBeleHre He meHnee 300 Jrokc;

- 7 BBINOJHEHUS 3aJaHus TpU  HEOOXOAMMOCTH TPENOCTaBISETCS YBEIMYHBAIOIEe
YCTPOHCTBO; BO3MOXHO TaK)Ke MCIIOJIb30BaHUE COOCTBEHHBIX YBEITHUMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3aJ]aHNs O(POPMIISIOTCS YBETUUEHHBIM HIPUPTOM;

- DK3aM€H U 3a4€T MPOBOJATCS B YCTHOM (pOpMe WIIM BBIMOJIHAIOTCS B MUCBMEHHOW Qopme Ha
KOMIIbIOTEpE.

JUis TIyXuX ¥ ¢1a00CbIIIaMX:
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http://webbook.nist.gov/chemistry/
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- Jekuuu Oo(OpMISIIOTCS B BHJE OJEKTPOHHOTO JOKYMEHTa, JHOO MpeaocTaBiseTcs
3BYKOYCWJIMBAIONIAs annapaTypa WHAUBUYAIBHOTO [10JIb30BaHMS;

- MUCHbMEHHBIE 33JJaHUs BBITIOJIHAIOTCS Ha KOMITBIOTEPE B MUCHbMEHHOM (hopme;

- 9K3aMEH U 3a4€T MIPOBOJATCS B MMCbMEHHON (hopMe Ha KOMIIBIOTEPE; BO3MOXKHO IIPOBEACHUE B
(dbopMe TecTHpOBaHUS.

JUis u1 ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anapara:

- JeKuuu OoQOpPMIIAIOTCS B BHUJAE OJIEKTPOHHOTO JOKYMEHTA, JOCTYHHOTO C TIOMOIIbIO
KOMIIbIOTEpA CO CHELMATU3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUEHUEM;

- INCbMEHHBIE 3a/1aHUs BBIIOJIHAIOTCS HAa KOMIIBIOTEPE CO CHENUAIN3UPOBAHHBIM ITPOrPAMMHBIM
o0OecIieueHueM;

- 9K3aMEH U 3a4€T MPOBOAATCSA B YCTHOH (hopMe WM BBINOJIHAIOTCS B MUCBMEHHOH (Gopme Ha
KOMIIbIOTEPE.

[Tpu HEOOXOIMMOCTH MpeTyCMaTPUBACTCS YBEITMUCHNUE BPEMEHH ISl IOJrOTOBKH OTBETA.

[Tponienypa mnpoBefieHUs MPOMEKYTOUHOW aTTeCTalMM i O0y4arolUXCs yCTaHABIMBACTCA C
y4€TOM WX WHIMBHIYaJbHBIX MCUXO(PHU3NUECKUX OcoOeHHOCTeH. I[IpomerxxyrouHas arrectanus
MOJKET ITPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[lpy mnpoBeneHHH NPOLEAYPHl OICHUBAHUS PE3YJbTATOB OOYYEHHUS IPEIyCMaTPHUBACTCS
HCIOJIb30BAHNE TEXHUUECKUX CPEJCTB, HEOOXOAUMBIX B CBSI3U C MHJIMBUAYAIbHBIMU OCOOEHHOCTSIMU
oOyJaromuxcs. OTH CpelcTBa MOTYT OBITh IPEIOCTABICHBI YHUBEPCUTETOM, WA MOTYT
HCIOJIb30BATHCS COOCTBEHHBIE TEXHUUECKUE CPEJICTBA.

[TpoBeneHue npouenypbl OLIEHUBAHUS PE3YJIbTaTOB O0yUYEHUS AOIMYCKAETCSl C MCIOIb30BaHUEM
JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUH.

ObecnieunBaercss 10CTyll K HH(GOPMAalMOHHBIM M OuOiuorpauyeckum pecypcam B CETU
WuTepHer ans kaxzaoro odyyatomerocs B popmax, afanTUPOBAHHBIX K OTPAHUYEHUSAM HUX 3]10POBbS
Y BOCIIPHUATHUS HH(POpMAITUH:

Jnist crnensIX U cIabOBUASAIIMX:

- B [Ie4aTHOM (hopMe YBEITMUEHHBIM IIPUPTOM;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayauodaiina.

Jis TIyXux U ciabocCbllaIinX:

- B Ie4aTHou opwme;

- B (hOpMe 3JIEKTPOHHOT'O JOKYMEHTA.

s oOydaromuxcsi ¢ HapylUIeHUSIMU OITOPHO-/IBUTaTeNIbHOTO anrapara:

- B IeyaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina.

VY4eOHble aynuTOpUM JIi BCEX BUJIOB KOHTAKTHOM M CaMOCTOSITENbHOM paboThl, HayyHas
O6ubnrMoTeKa W MHBIC TMOMELICHHUA Ui OOyYeHMs] OCHAIIEHbI CIEUaTbHBIM OOOpYIOBAaHUEM U
y4eOHBIMU MECTaMH C TEXHUYECKUMHU CPeJICTBAMU O0yUEHUSI:

Jnist crnensIX U clabOBUASAIIMX:

JUIS TIYXUX U cIa0O0CIbIIIaIX:

- aBTOMAaTU3MPOBAHHBIM pabodyWM MeCTOM [UId JIIOJe C HapylmleHHeM ciyXa H
C1a00CITBIIAITNX

- aKyCTHYECKHUI YCHINTENb U KOJIOHKH;

st oOydaromuxcsi ¢ HapymeHUSIMU OITOPHO-/IBUTaTeNIbHOTO afrapara:

- IEPEABIKHBIMU, PETYIUPYEMbIMH 3proHoMuueckumu napramu CHU-1,

- KOMITBIOTEpHOM TEXHUKOU CO CIIeUaTbHBIM IPOrPaMMHBIM 00€CIIEYEHUEM.

10. MarTepuajibHO-TEXHHYECKO€E o0ecnedeHue JUCHUTILUINHBI BKJIIOYAET:
1) bubmuoreunsiit porg PI'BOY BO «CaxI'Vy;

2) MynabTUMEIHITHOE 000pYIOBAHKE /IS YTCHHS JEKIIMH-TIPE3eHTAIHH;
3) TexHoNOrH4YecKoe U KOMIIBIOTEPHOE BUPTYaTbHOE 000PYI0BAHHE;



4) TlakeT NpUKIAJHBIX OOYYAIOIMX IPOTPAMM;

[Tpy MOArOTOBKE K MPAKTHUECKUM 3aHITUAM U CAMOCTOSTEIILHON paboTe MOXKHO HCIIOJIb30BaTh
KOMIIBIOTEPHBIE KJIACCHI CO CTAHAAPTHBIM IMPOTPAMMHBIM 00ECIICUEHUEM.

JlexuvoHHBIE 3aHATUSA AOJDKHBI NPOXOAUTH B MYJIBTHUMEIWWHOW ayIUTOPUH, OCHAILEHHON
KOMIIBIOTEPOM M IPOECKTOPOM. JIEKIIMH KeNaTesIbHO CONPOBOXKAATH IPE3CHTALUEH, COAEpKallen
TEOPETUYECKUI WIIFOCTPATUBHBIN MaTepHUall.

[Tpe3enTanust noskHA OBITH MOCTPOEHA IO CIEAYIOIIEMY IPUHIMITY: TeMa, Lielb, 3ajadd
JIEKLU, KPaTKOE CONEP KAHUE ITPEABIAYILEN JIEKIUU, TEOPETUYECKUN MaTeprall, UTOTH JIEKIIMOHHOTO
3aHATUS, 0003HAUEHB!I BOIPOCHI M 3aJaHMs AJIS CaMOCTOSTEIbHOIO M3Y4EHHUs, TeMa CleIyoLei
JICKIIUH.

JlabopaTopHBIi TPAKTUKYM BBIMONHAIOT B KOMIUIEKCHOH yueOHOW JlabopaTopuu), OCHAIICHHOW
060pyI[OBaHI/IeM, p€aKkTuBaMnu U Ha60paTOpHBIMPI YCTaHOBKaMHU, HCO6XOZ[I/IMBIMI/I JJI1  BBIITOJTHCHUA
J1a00PaTOPHBIX padOT



