(peaepanbHOE rocyapcTBeHHOE 0K0zKeTHOE 00pa3oBaTe/ibHOE YUpesKIeHne
BbICcHIEro o0pazoBanusi «MopaoBCKHil rocy1apCTBEHHBIN MeJaroru4yecKkui
yHuBepcutetr umenu M.E. EBceBbeBa»

dakynbTET €CTECTBEHHO-TEXHOJIOTMUECKUI
Kadenpa xumuu, TeXHOIOTUU U METOJIUK 00yUYEHUS

PABOYAS ITPOI'PAMMA JUCHUIIVIMHBI (MO4Y JIS)

HanMeHoBaHMEe TUCHUIIIUHBL (MOAYJIS): XUMUSA HEMETAIIJIIOB
Yposens OIIOII: bakanaspuar

Hanpasnenune noaroroBku: 44.03.05 Ilenarorndeckoe oopazoBanue (¢ AByMs
IpOQHIIMHU MOATOTOBKH )

[Ipoduns noaroroBku: buonorus. Xumus

®opma oOyuenus: Ounas

Pazpaboruuku: Jlssmuna O. A., kaH[. e, HAyK, AOLIEHT

[Iporpamma paccMOTpeHa U yTBEp)KIeHa Ha 3acenaHuu Kadenpbl, mpoTokod Ne 9 ot
18.04.2017 rona

3aB. xadenpoit . Kykosa H. B.

[Iporpamma ¢ 0OGHOBJICHUSAMH PACCMOTPEHA U YTBEPK/ICHA Ha 3aceaHuu Kadeapsl,
npotokoJ Ne 1 ot 30.08.2017 roxa

3aB. xadenpoii P2 ___JKykosa H. B.

[Iporpamma ¢ 0OHOBJICHUSIMU PAaCCMOTPEHA M YTBEPXKCHA Ha 3aceaHuu Kadenpsl,
npotokos Ne 1 ot 31.08.2020 rona

-

>
3aB. kadeapoit JIsmuna O. A.
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1. Heab u 3a7a4un U3yYeHHs TUCHUTLTAHBI

Lenp wm3ydeHus NUCHUIUIMHBI — OOECIEYUTh TOTOBHOCTh CTYAEHTOB K HCIIOIb30BAHUIO
HAyYHBIX 3HAHUW W3 O0JIACTH HEOPraHWYEeCKOW XUMHH, a KOHKPETHO XHWMHUU HEMETAJIOB,
CHEIMAIbHBIX YMEHMM M I[IEHHOCTHBIX OTHOLIEHWM B HpeacTosmeil mnpodeccnoHanbHOM
MeAarorn4eckou JesiTeIbHOCTH.

3aia4yu TUCHUIUIUHBIL:

- pacCIIMPUTh 3HAHUS O CTPOCHHH, (PU3HUECKUX M XUMUYECKHX CBOMCTBaX HEMETAIIIOB;

- paccMOTpeTh CHerU(pUIECKHe CBOMCTBA MPOCTHIX BEIIECTB, 0OPa30BaHHBIX aTOMaMU
HEMETAJUIOB, B 3aBHUCHUMOCTH OT IOJIOKE€HHSI B MEPUOAMYECKOM CHCTEME XMUMHYECKHUX SJIEMEHTOB
J. . MenpeneeBa U CTpOCHUS aToMa, a TaKXKE PACKPBITh 3aBUCHMOCTb MEXJIY CTPOCHHEM aTOMOB
3JIEMEHTOB HEMETAJUIOB U CBOMCTBAMHU COEIMHEHUN UMH 00pa30BaHHBIX;

- COBEpIICHCTBOBATh HABBIKM IPOBEICHUS XUMHYECKOrO SKCIEpUMEHTa WU pPEeLICHUS
pacueTHBIX 3ajay;

- o0ecrieunTh OBJIAJICHME METOJAaMU T[O3HAHUS HEOPraHWYECKUX COCIUHEHUH,
croco0aMy aHajan3a XUMUYECKUX SIBIICHUU IS PEIICHHS 3a7a4 TEOPETHUYECKOTO M MPHUKIIATHOTO
XapakTepa ¢ y4eTOM BO3PACTHBIX 0COOCHHOCTEH 00yJaromuxcst o01eo0pa3oBaTeIbHON HIKOJIBI.

2. Mecro nucuunminuebl B cTtpykrype OIIOII BO

JucuummimHa «XUMUsT HEMETAJUIOB» OTHOCHTCS K BAPUATUBHOM YaCTH Y4€OHOTO IUIaHa.

JucuunnmHa uzydaercs Ha 1 kypce, B 2 cemecTpe.

Jlig u3y4eHust TUCIUILIMHBI TpeOyeTcs: 3HaHUE IKOIBHOTO Kypca XUMHH.

OcBoeHNe AMCHUIUIMHBI «XUMHUS HEMETaJUIOBY» SBISIETCS HEOOXOIMMON OCHOBOW st
MOCJIEAYIOLIET0 U3YyUEHUs AUCLMITINH (ITPAKTHK):

Hcropus pasBUTHS HEOPTAaHUYECKOW XUMHH;

OOw1ast 1 HeOpraHuyecKasi XuMHs;

Heoprannueckuii cuares.

Ob6nactk mpodeccuoHaNBbHON JeSITeIbHOCTH, HAa KOTOPYIO OPUEHTUPYET JUCHUIUIMHA «XUMUS
HEMETAJJIOBY, BKJIIOYaeT: 00pa3oBaHue, COLUANBHYIO chepy, KyIbTypy.

OcBoeHMe TUCHUIUIMHBI TOTOBUT K padoTe CO CIEAYIOUMMU 00BbeKTaMU MpodecCHOHATBLHON
JeATEIbHOCTH:

- 0o0ydeHue;

- BOCIHMTAaHHUE;

- pa3BuUTHE;

IIPOCBCIICHUC,

00pa3oBaTeNbHBIE CUCTEMBI.

B npolecce M3y4yeHHs TUCHMIUIMHBI CTYJEHT TOTOBHTCA K BHJAM Npo(ecCHOHANbHOM
JESTENIbHOCTH U PelIeHUI0 NMpodecCHOHaNbHBIX 3aaay, npeaycMorpeHHbIx @I'OC BO u yuebHbIM
IIJIAHOM.

3. TpeOoBaHus K pe3yibTaTaM OCBOEHUS AU CHUNIMHBI

[Ipouecc u3yueHUs: NUCUUIUIMHBI HANpaBjieH HAa (OPMUPOBAHUE KOMIIETEHUIUH U TPYAOBBIX
¢byukuuii (mpodeccuonanbHblid crannapt Ilegaror (memarornueckas AEsITENbHOCTh B JOUIKOJIBHOM,
HayaJIbHOM OOIIEM, OCHOBHOM OOIEM, cpeiHeM o0IeM o00pa3oBaHMM) (BOCHHUTATENb, YUUTENb),
yYTBEpXkKAEH NMpuKka3oM MuHHCTEpCTBa Tpyia U couuanbHoi 3amuThl Ne544H ot 18.10.2013).

BrimyckHuK g0omKeH 001a1ath cieayrmuMu npodeccnonansabiMu koMrereHusaMu (11K)
B COOTBETCTBHUHU C BUJAMHU JIEATECIbHOCTHU:
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IIK-1. roTOBHOCTHIO peayu30BbLIBATH 00pa3oBaTe/ibHble MPOrPaMMbl MO0 Y4eOHBIM
npeiMeTaM B COOTBETCTBHH C TPeOOBAHUSIMHM 00pPa30BATENbHBIX CTAHAAPTOB MeAArOrMYecKasi
AeATeJbHOCTD

[1K-1 roToBHOCTBIO 3HATH:
peann30BbIBATH — IpenoiaBaeMblid peaMeT B npenenax tpedoBanuit @I'OC
00pa3oBaresibHbIE TPOrPAMMBI 110 OOO B yacTu XMMHUM TIO acleKTaM: COCTaB, CTPOCHHUE M
yueOHBIM IIpeIMETaM B XUMHYECKHE CBOMCTBA MPOCTHIX BEHIECTB MU UX XMUMHUYECKUX
COOTBETCTBUU C TPEOOBAHUSIMU COCIMHEHUH, CBSA3b CTPOCHUSI BEHIECTBA U MPOTEKAHMS
00pa3oBaTeNIbHbIX CTAaHAAPTOB XUMHUYECKHUX MPOIECCOB;

yMeTh:

— paboTtaTh C MNPOCTEHIIECH XUMHYECKOW TIOCYyIOH U

HEOPTraHUYECKUMU peakTUBamu, MPOBOJIUTH

IKCIICPUMEHTAIbHBIC HCCICOBAHUS W JEMOHCTPAIIMOHHBIC
9KCIICPUMCHTBI 10 3aI[aHHOI71 MCTOOHUKE, IMPUMCHATDH
OCHOBHBIC 3aKOHBl XMMHHU TpPH OOCYXICHHU IOJy4ECHHBIX
PE3YJIbTaTOB; BJAAETh:

— HaBBIKAMU OIMCAaHUS CBOWCTB BEIIECTB HA OCHOBE
3aKOHOMEPHOCTEH, BBITCKAIOLIUX U3 IMEPUOIUUECKOrO 3aKOHA
u [lepruogruecKoil CUCTEMBI DJIEMEHTOB.

3. O0beM TMCHUILUIMHBI M BUAbI Y4eOHOH padoThI

Bcero Bropoi

Bun yuebHolt paboThl 4acoB ceMecTp
KonrakTHasi padora (Bcero) 54 54
JlaboparopHeie 36 36
Jlexun 18 18
CamocrosiTesibHas padora (Bcero) 54 54
Buabl npoMeKyTOYHOM aTTeCTALMHU

3auer +
O011asi TPY10€eMKOCTh YaChl 108 108
OO0u1asi TPy10€eMKOCTh 32a4eTHbIE eANHUIIBI 3 3

5. Conepsxkanue QU CHUNTHHBI

5.1. Conep:xanune MoayJieH TUCHUTIINHBI

Moayas 1. Hemerausl III-VI rpynm:

BBenenue

MecTo HEOpPraHMYECKOW XMMHUHU B CHCTEME XHUMHYECKHX HayK. OCHOBHBIE ATambl Pa3BUTHS

Heoprﬂﬁmgﬁggaﬂ@mn. [TepcnieKTUBBI Pa3BUTHS U KTOYKU POCTA.

[Tonoxenue kucnopoia B nepuoandeckoit cucreme. CTpO€HHE aTOMHOTO Spa U 3JIEKTPOHHOU
o0oouku aroma kuciopoda. PacmpocTpaHeHHOCTh — kuciopoaa. CTpoeHue  MOJEKYJIbI.
[TapamarHeTusM MOJEKYISIPHOrO KUCIOpoaa. Pu3nuecKkue 1 XMMUUYECKHE CBOMCTBA MOJIEKYJISIPHOTO
kuciopona. [lomydeHue kuciopoja B JIa0OpaTOpHH M B MPOMBINIIEHHOCTH. JKUAKANA KHUCIOPO/I.
[Ipumenenue kucnopona. BaxkHeline KUCIOPOAHBIE COCIUHEHUS — OKCHUIbl METAUIOB U
HEMETAJUIOB, TUAPOKCHIbI. DU3NUECKHEe U XUMUYECKHUE CBOMCTBA OKCHJIOB.

OOmiass xapakTepUCTHKA DIIEMEHTOB MOATPYNIbl cepbl. [lomokeHne B MEpUOIUYECKOM
CUCTEMeE, CTPOEHUE aTOMOB, PAaCIPOCTPAHEHHOCTh, (POPMBI HAXOXKCHHS B IPUPOJIE.

Cepa. XapakTepHble BaJCHTHBIE COCTOsHHUA. DU3NYECKHE CBOMCTBA CBOOOJHON cephl. Ee
QUTIOTPONIHBIE W TOMUMOpGHBIE MoAM(HUKAIMU. XHUMHUYECKHe CBOHCTBA cepbl. CoenuHEHUs C
MeTaulaMi U Hemetauiamu. [lomydeHue, cTpoeHue W CBOMCTBa cepoBojaopona. Kucnoponansie
coemuHeHUsT cepbl. CriocoObl MoydeHus, cTpoeHne u cBoicTBa okcuaa cepbl (IV). Cepuucras
KHCJIOTa, €€ CTPOEHUE, OKUCIIUTENbHbIE U BOCCTAHOBUTEIbHBIE cBOMCTBA. KHcmopoaHbie coeTuHeH s
cepsl (VI). CepHblif aHTUIIpUA, €TO CTpOeHUE, (HU3UIECKUE U XUMHUYECKUE CBOWMCTBA, MOJYyUYCHHUE W3
cepHucroro raza. CepHas KUCIIOTa, €€ CTpOeHHE, (PU3HUECKHUEe U XUMUYECKUE CBOWCTBA.
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Cenmen m Ttemnyp. CBolcTBa CBOOOJHBIX DJIEMEHTOB. BakHEHIIME KHCIOPOIHBIE U
BOJIOPOJIHBIE COETUHEHMSI CeJIeHa U TeJLTypa.

A3zor. Crpoenue aroma. PacnpocTpaHeHHOCT, M HaxoxieHue B mpupoxae. CrpoeHue
MOJIEKYJbl a30Ta. du3nveckre U XMMHUYECKHE CBOMCTBA MOJIEKYJSIpHOTO a3zota. JlaGopaTopHbie U
IOPOMBIIIJICHHBIE CIMOCOOBI moyydeHust a3oTta. llpumenenue cBoboanoro aszora. CBoicTBa
npuMeHeHue ammuaka. Coilu aMMOHUS, UX MOJIy4eHUe U cBoiicTBa. KuciaopoaHeie coeTuHEeHUs a30Ta.
MHoroo0pa3ue KHCIOPOAHBIX COCAMHEHUH: OKCHUIBI PAa3IUYHOTO COCTaBa, KUCIOPOJCOICpIKAIIUe
KHUCIIOTHI.

®ochop. Ctpoenne aroma. PacpoctpaneHHOCTh B npupoje, Gpopmbl HaxoxaeHus dpocdopa
(dbocdoputsl, amatutel). BanentHble cocTossHMS. AJToTponHbie Moaudukauu docdopa. CtpoeHue
6emoro u kpacHoro ¢ocdopa, ux GuznyecKkue u XUMHIECKHE CBOICTBA. B3anmopeiicteue docdopa c
MeTaulaMi W HeMmerautiamu. llomydyenwme u npumeHenume ¢ocdopa. ['mapunbr  docdopa.
Kucnoponnsie coenqunenus gocdopa.

CtpoeHrne aTOMOB TMOATPYIIBI  MBIIIbSKA —  MBIIIbSIKA, CYpPbMBl M  BHUCMYTA.
Pacnpoctpanennoctb, MuHepanbl. [lodydeHHe MPOCTBIX BEIIECTB U3 MPUPOJHOTO  CHIPHS.
du3nyeckue 1 XUMUYECKHE CBONCTBA, IPUMEHEHHE. BaneHTHbIe COCTOSHUS.

VYrnepon. OcoOeHHOCTH CTPOSHHS aToMa, CIOCOOHOCTh 00pa3oBbIBaTh cBsi3u C-C paznuyHoi
KpaTHOCTH. MHOT000pa3ue COeAMHCHUI YTIepoa, ero BaICHTHBIC popMbl. HaxoxneHue yrieponaa B
npupone. Kpucramiueckas cTpykTypa anMasa u rpadura. FMickyccTBeHHbIE aMasbl.

Kapoun. ®@ymnnepensl. [Ipumenenue anmaszos, rpadura, caxxu. AKTUBHPOBAHHBIA yroiib Kak
MIOTJIOTHTEINb T'a30B, TAPOB, PACTBOPEHHBIX BELIECTB. XMMHUYECKHE CBOICTBA yriepoaa. CoennHeHHs
C MeTaJulaMH U HeMeTallaMu. KucinopoaHbie coeIMHEHUs yriaepoa.

Kpemunii. CTpoeHne aroma, pacrnpoCTpaHEHHOCTh. POib KpeMHHUS B MOCTPOCHHH 3€MHOU
kKopbl. OcHoBHBIE MHHEpanbl. Kpucrammmueckas crpykrypa kpemuus. Ilomydenue, ¢usndeckue u
XUMHUYECKHE CBOWCTBA KpeMHus. Kpemuuii - moaynpoBogHuK. COeTMHEHUS KPEMHUS ¢ METAJUTAMH |
Hemetaimiamu. Kucnmopogusie coenuHenus kpeMHHs. CuiMKarenb: TIOJNydeHHE, TNPUMEHEHHE.
[IpuponHble CUTUKATBI U aTOMOCHIMKATHI. VICKYCCTBEHHBIE CHJIMKAThl — CTEKJIA, CHUTaLIbL.
CHITOKGEH, CHITHKOHEI.

bop. Ctpoenue aToma, pacpoCTpaHeHHOCTh, HaXoeHue B npupoze. [lonyuenue 6opa, ero
busznueckne W xumuueckue cBoiictBa. CoeawHeHus Oopa ¢ MeTallaMH U HEMETaJlIaMH.
Kucnopoansie coenunenust 6opa. Oxkeup 6opa. bopusie kucnotsl, ux conu. [lomyuenue, crpoeHue u
ruaponus 0ypsl. [Ipuponnsie 6opathl. [IpuMeHeHne KUCIOpOJHBIX COEAMHEHUH Oopa.

Mopayas 2. Hemeranasl VII-VIII rpynmn:

Bogopon - mepBblii d7eMEHT MepuoaAnYecKoil cucteMmbl. OCOOEHHOCTH CTPOEHHS aroma
BoZlopoaa. HM3oTtomsl Bogopoda — NpPOTUH, AEUTEpH, TpUTHHA. PacnpocTpaHeHHOCTH BOAOPOJA,
dbopMBI ero HaxOXJAeHUsS B mpupoje. BaneHTHBIE cocTOsHUS Bogoponaa. Pasmepsl aTOMOB U MOHOB.
MonexkynsipHbIi 1 aTOMapHBINA BOJOPOJ, (U3MYECKHEe M XUMHUYECKHe cBoicTBa. JlabopaTopHbie U
TEXHUUYECKHE CIIOCOOBI MoMy4YeHus Boopoaa. [Ipumenenue Bogopoaa.
lMuapunbl Kak CcoeaWHEHWs BOJOpOJa C METAUIaMd W HEMeTallaMu  (TaJoTeHHIBI,
XaJIbKOTCHHUIbI, MHUKTOTCHUABI W T.1.). PacTBopuMoCTh Bojopona B Metamiax. Duzmveckue u
XUMHYECKHE CBOMCTBA ruipuaAoB. [lomydeHne u mpuMeHeHne THAPUIOB.

Bonma kak BaxHelmee coemuHeHue Bomopoaa. Poms Boawsl B Omocdepe m B reocdepe.
CtpoeHne MOJIEKYJTbI BOJIBI. ACCOIHAITNS MOJICKYJT BOJBI 32 CUET BOJAOPOIHBIX CBSI3EH.

AHOManbHBIE  CcBOMCTBAa  BOAbl. Duznueckne W  XUMHUYECKHUE CBOMCTBAa  BOJIBIL.
Kpucrannoruaparel. Tsokenas Boaa, ee coiictBa. [lepokcua Bomopona. CTpoeHHE U yCTOWYUBOCTH
Mosiekysbl.  CrocoObl  TIONy4eHHMs] W TNPUMEHEHHE TMepokcuaa Bojopoaa. OKHUCIUTENIbHO-
BOCCTAaHOBUTEJIHHBIE CBOMCTRBA.

[Tonoxxenue ranoreHoB B nepuoanyeckoi cucreme. CtpoeHue atToMoB. PacipocTpaHeHHOCT®,
BaKHEWIIMEe MuUHepaibl. Pa3Mepsl aToMoB, XapakTepHbIE BaJICHTHbIE COCTOAHUS. 3meHeHue
ANEKTPOOTPHUIIATEIIBHOCTY W XMMHYECKOM AaKTUBHOCTU B psiay rainoreHoB. CTpoeHuEe MOJIEKYJ
rajoreHoB. Mexmornekynsipaeie B3aummoneiictBus B psgy F-CI-Br-I u arperatHoe coctosiHH
rajoreHoB. XUMHYECKHE CBOWCTBA TaJOrE€HOB, B3aUMOJEHWCTBHE C METANIAaMH U HEMETAJJIaMHU.
[Topsimok BBITECHEHUS TaJOr€HOB U3 PACTBOPOB UX rajloreHuoB. JIabopaTopHble U MPOMBILILICHHBIE
CHocoObl TMOJIy4eHHS TaJOreHOB (XMMHYECKHE M JJIEKTPOXUMHUYECKHE MeToAbl). TOKCHMYHOCTH
rasioreHoB. [IpuMenenue rajgoreHoB. ['anoreHoBo10pobl, UX MOTyYeHUE, PUINUECKIE U XUMUYECKHE
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cBoiicTBa. M3mMeHeHue cuibl raoreHBoA0poAHbIX kuciaoT B psuy HF-HCI-HBr-HI. Consinast kuciora
KaK OJIHA U3 BAXHEHIINX MUHEPATbHBIX KHCIIOT, €€ CBOWCTBA, MOJTy4YeHHUE U TPUMEHEHHE.

[InaBukoBasi KHUCIIOTa, OCOOCHHOCTH €€ CTpOeHHs, NpuMmeHeHue. KuciopomHbie
COCIMHEHUS TAJIOTEHOB - OKCU/JIbI M TaJIOTEHCOACPKAIIUE KUCTOTHI.

HNueptupie u Omaropomnple ra3bl. OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS aTOMOB.
Haxoxnenue B mpupone. Criocoosl pasaenenus. dusndeckue cBoictBa. OcoOble CBOMCTBA Teiws,
KBaHTOBAs KUAKOCTh. OTKpBITHE coeAMHEHUI Omaropoanbix ra3oB. Kmarpatel. [lepBoe xumudeckoe
coenuHeHne kceHona. dropunbl kceHona. Ilpupona cesizu B XeFs. Tpuokcua kceHoHa, mepKceHar-
WOH, KCCHOHOBAsi KUCIIOTa. XUMHsI KpuUnToHa. [IpiMeHeHHe WHEPTHBIX W OJIArOPOJHBIX Ta30B M MX
COCIUHCHMI.

5.2. Conep:xxanue TUCHMILINHBI:
Jexknuu (18 4.)

Moayas 1. Hemerasusl III-VI rpynm (12 4.)

Tema 1. BBenenne. Kuciaopon (2 u.)

Beenenue. Mecto HeopraHMueCcKOW XMMHH B CUCTEME XUMHUYECKUX HayK. OCHOBHBIC HTaIlbI
pa3BUTHS HEOPraHUYECKOI XuMuu. [lepcrieKTUBEI pa3BUTHSI U «TOYKH pocTay. Kuciopos.

[lonoxxenue kucnopoga B mnepuoaunyeckol cucreme. CTpoeHHME aTOMHOIO sjipa U
3IEKTPOHHOU 000JI0UKH aToMma Kuciopoaa. PacnpoctpanenHocts kucinopoja. CTpoeHHE MOJIEKYIIBI.
[TapamarHeTH3M MOJEKYISPHOTO KuciIopoaa. Ou3ndeckre 1 XMMHUYECKHE CBOMCTBA MOJIEKYJISIPHOTO
kucnoposa. [lonyyenue kucinopoaa B 1ab0paTopuu U B IPOMBILIUIEHHOCTH.

Kunkuii kucnopon. [Ipumenenue kuciopoaa. BaxHeline KHCIOPOAHBIE COCOUHECHUS —
OKCHJIbl METAJUIOB U HEMETAJUIOB, TUAPOKCH IbI. DU3NYECKUE M XUMUYECKHE CBOICTBA OKCHUJIOB.

Tema 2. lloarpynna cepsi (2 4.)

OOmiass xapakTepUCTHKA JIIEMEHTOB MOATrpyNmbl cepbl. [lonoxkeHne B NEpUOAMYECKON
CHUCTEME, CTPOCHHUE aTOMOB, PACTIPOCTPAHEHHOCTD, (DOPMBI HAXOXKJACHUS B IPUPOJIE.

XapakTepHble BaJeHTHbIE cocTOsHUS. Du3nyeckue CcBoilcTBa cBoOoaHON cepbl. Ee
ATIOTPONIHBIE M MOMUMOpQHBIE MoaupuKanuu. XUMHUYECKHe CBOWCTBA cepbl. CoequHEHHs C
MeTaJylaMi W Hemetauiamu. [losydenue, cTpoeHwe W CBOMCTBa cepoBojopona. Kucimopoansie
COEIMHEHUS CEPBI.

CrnocoOwl monydeHus, cTpoeHue u cBoicTBa okcunaa cepbl (IV). CepHucras kucinora, ee
CTpOEHHE, OKUCIUTEIbHBIE U BOCCTAHOBUTENbHBIE CBOMcTBa. Kucnoponubie coennnenus cepol (VI).
CepHblii aHTUAPUT, €T0 CTPOCHUE, (PU3NUECKHEe U XUMUYECKHE CBOICTBA, ONyUYeHUE U3 CEPHUCTOTO
raza. CepHas KUCJIOTa, €€ CTpoeHue, (GU3NIECKre U XUMUIECKHUE CBOMCTBA.

Cenen u Ttemryp. CBoicTBa CBOOOJHBIX JJIEMEHTOB. BakHeilmme KHUCJIOPOJIHBIE |
BOJIOPOJIHBIE COETUHEHMSI CEJIeHa U TeJTypa.

Tema 3. A30T u ero coequHenus (2 4.)

Crpoenue aroma. PacrnpocTpaHeHHOCTh M HaxoxAeHUe B mpuponae. CTpO€HHE MOJIEKYIb
azoTa.

Odusnyeckue U XUMHUYECKHE CBOWCTBA MOJEKylsapHoro aszora. Jlabopatopuele u
IPOMBINIIEHHbIE CHOCOObI Tony4yeHus: a3oTa. [IlpumeHenue cBoOGogHoro aszora. CBoiicTBa U
npuMeHeHrne aMmuaka. Conu aMMOHMS, UX TTOJIy4eHHUe U cBoicTBa. KucinopoaHsie coeIMHEHUS a30Ta.
MHoroo6pa3ue KUCIOPOAHBIX COEAMHEHMH: OKCHJbI Pa3JIMYHOTO COCTaBa, KUCIOPOJICOJEpIKaIle
KHCIIOTBI.

Tema 4. ®ocdop 1 moarpynna MpimbsaKa (2 4.)

Crpoenue aroma. PacmpoctpaneHHocth B mpupozae, ¢dopmbl HaxoxaeHus (ocdopa
(pochoputsl, anatutsl). BanentHsie coctostuus. AmtotponHsle Mmoaudukanuu dpocdopa. CrpoeHue
6emoro u kpacHoro ¢ocdopa, ux puznyeckne u XUMHIECKHe CBOICTBA. B3anmopeiicteue docdopa c
MeTalaMu W Hemerayuiamu. llomyuenme wu mnpumeHeHue ¢ocdopa. Tmapuasr  docdopa.
Kucnoponusie coenunenus gpocdopa.

CtpoeHue aroMOB TMOATPYNIBl  MBIIbSIKA —  MBbIIIbSIKA, CYPbMbl U  BUCMYTAa.
PacnpoctpanenHocth, MuHepanbl. [lodydeHue MNpPOCTBIX BEIIECTB W3 MPUPOJHOTO  CHIPHS.
Pu3nyecKue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE. BaneHTHBIE COCTOSHUS.

Tema 5. Yraepoa (2 4.)
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OcoOEHHOCTH CTpOEHHUSI aToMa, CIOCOOHOCTh oOpa3oBbiBaTh CBsi3 C-C  paznmuyHOM
KpatHOCcTU. MHOroo0pasue coeqUHEHNH yriiepoa, ero BajieHTHble (hopMbl. Haxoxxaenue yriaepona B
npupone. Kpucrammmdeckas crpyktypa anmaza u Tpadura. MckyccrBeHHble anmasbl. KapOuH.
Oymnepensl. [Ipumenenue anmasoB, rpadura, caku. AKTUBHPOBAHHBIA Yrojib KaK IOTJIOTUTENH
ra3oB, IapOB, PACTBOPEHHBIX BEIIECTB. XUMHUYECKUE CBOMCTBA yriiepoaa. CoequHeHus1 ¢ MeTaJlJlaMu
U HemeTautaMu. KrciaopogHele coeluHEeHus yriiepoa.

Tema 6. Kpemnunii. bop (2 u.)

Kpemuuii. CtpoeHue aroma, pacnpoCTpaHEHHOCTb. Pojib KpeMHHS B MOCTPOCHHM 3€MHOMN
Kopbl. OcHOBHBIE MUHepasbl. Kpucrammmyeckas crpykrypa kpemuus. [lomyudenue, ¢usnueckue u
XUMUYECKHE CBOMCTBA KpeMHUs. KpemHull - nonynpoBoaHUK. COEIMHEHUS] KPEMHHS C METallIaMU
u Hemeraamu. Kucinoponnbele coenuHeHuss kpeMHHs. CHiMKareiab: IOIY4eHHE, NPUMEHEHHUE.
[IpupoaHbple CUIMKaTbl M AIOMOCWIMKAThL. VICKycCTBEeHHblE cHUIUKaThl—CTeKJa. (CHIIOKCaH,
CUJIMKOHBI.

Bbop. Ctpoenue atoma, pacpocTpaHEHHOCTb, HaxoxIeHue B npupoze. [lomyuenue 6opa, ero
¢usuueckue u xumudeckue cBoircTBa. CoenuHeHMs Oopa ¢ MeTaUlaMd W HEMETaJUlaMHu.
Kucnoponusie coenunenus 6opa. Oxcua 6opa. bopubie kucnotsl, ux conu. Ilomyuenue, ctpoeHue u
ruaponus 0ypsl. IIpuponnsie 6opatsl. [IpuMeHeHne KUCIOPOJHBIX COEAMHEHUN Oopa.

Mogayas 2. Hemeramusl VII-VIII rpynm (6 4.)

Tema 7. Bonopoa. Boaa. Ilepoxcua Bogopoaa (2 4.)

Bomopon - mepBbIil 37eMEHT Tepuoandeckoil cucteMbl. OCOOCHHOCTH CTPOCHHS aTroma
Bojoposa. M3oTombl BOOOpoJa — MPOTUH, JOEWUTEpHUil, TpUTHI. PacnpocTpaHEeHHOCTh BOJIOPOJA,
(GopMBbI €ro HaxOXKJIeHUs B IpHUpojae. BameHTHble cocTosiHUSA Bojopoaa. Pazmepsl aTOMOB 1 MOHOB.
MonexkynsipHbI U aTOMapHbIM BOAOPOJ, (DU3MYECKHE U XUMHUYECKHe cBoMcTBa. JlabopaTopHbie u
TEXHUUYECKHE CIIOCOObI Moay4YeHus Boopoaa. [Ipumenenue Bogopoaa.

Iuppuabl Kak CcoelIMHEHUS BOAOPOJa C MeTaulaMd W HeMeTalulaMH (TaJloreHUpbl,
XaJIbKOTEHU/IbI, WHUKTOTEHUIBl M T.A.). PacTBopuMocTs Bojgopoaa B Meramiax. dusznueckue H
XUMUYECKHE CBOMCTBa ruipuaoB. [lodyuenue u npumMeHeHne TuIpuIoB.

Bonma kak Baxueiee coemuHeHue Bojopoaa. Poms Boasl B Omocdepe u B reocdepe.
CrpoeHue MoJIeKyJbl BOJIbl. AcCOLMAIIMS MOJIEKYJT BOJBI 32 CUET BOJAOPOIHBIX CBA3EH.

AHOManbpHble  CBOMCTBa  BOAbl. DU3MUECKME W  XHMMHYECKHE CBOMCTBA  BOJBI.
Kpucrannoruaparel. Tsoxenast Boaa, ee coiicta. [lepokcua Bomopona. CTpoeHHe U yCTOWYUBOCTH
Monekynbl. CrocoObl TONMy4eHHss M TpUMEHEHHWE Tepokcuaa Boaopona. OKHCIUTENbHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA.

Tema 8. I'astorens! (2 4.)

[TonoxxeHue rajgoreHoB B nepuoanyeckoit cucreme. CtpoeHue aroMoB. PacripocTpaHeHHOCTD,
BaKHEWIIME MHUHepaibl. Pa3Meppl aToMoOB, XapakTEpHbIE BAJICHTHbIE COCTOSIHUA. V3MeHeHue
AIIEKTPOOTPHULIATEILHOCTH M XUMHYECKOM AaKTUBHOCTU B psAny TrajmoreHoB. CTpoeHHE MOJIEKYIl
rajloreHoB. MexMoJieKyisipabie  B3aumojeiictBus B psaay F-CI-Br-I u arperatHoe cocrosiHue
rajoreHoB. XHWMHYECKHE CBOMCTBa TaJIOT€HOB, B3aMMOAECHCTBUE C METAJUIAMHM W HEMETaJUIaMH.
[Topsimok BBITECHEHUS TaJlOr€HOB U3 PACTBOPOB UX rajioreHuoB. JIabopaTopHble U MPOMBILIUIEHHBIE
CroCcOOBl TOJIYYCHHUS TaJOTeHOB (XUMHYECKHE M DIEKTPOXUMHUYECKHE MeTOAbl). TOKCHYHOCTH
rasioreHoB. [IpumMenenue rajgoreHoB. ['anoreHoBo10poibl, UX NOTyYeHUE, PU3NUECKIE U XUMUYECKUE
cBOMCTBa. MI3MeHeHne cuiibl TanoreHBoaopoaHbx kuciot B psgy HF-HCI-HBr-HI. Consinast kucnora
KaK OJ[Ha U3 Ba)KHEUIINX MUHEPAJIbHBIX KUCIIOT, €€ CBOICTBA, MOJIy4eHHE U IPUMEHEHUE.

[TnaBuKOBast KUCIIOTA, OCOOEHHOCTH €€ CTPOCHHMsI, puMeHeHne. Kucnopoabie coetuHeHns
rajioreHOB — OKCHJIbI M TaJIOT€HCOAEPKALIUE KUCIOTHL.

Tema 9. UnepTHbIe U Gj1aropoaHbie ra3sl (2 4.)

OcoOeHHOCTH DJEKTPOHHOTO CTpoeHus aroMoB. Haxoxmenue B mpupoge. CrocoOsl
paszneneHus. duzmdeckue cpoiictBa. OcoOble CBOMCTBA TeNMsi, KBAaHTOBAas KUIAKOCTh. OTKpBITHE
coeMHEHUI OmaropoaHbix razoB. Kmarpatel. [lepBoe xumudeckoe coennHeHHe KCeHOHA. DTopu bl
kceHoHa. [Ipupona cBsizu B XeF4. Tpuokcua KCeHOHa, MepKCeHaT-UOH, KCEHOHOBAsI KUCIO0Ta. XUMUS

KpHIITOHA. HpHMeHeHI/IC HHCPTHLBIX U 6HaF0pOI[HBIX ra3oB UM UX COCAUHCHUM.
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5.3. Conep:xxanue TUCHMILINHBI:
JlaGoparopubie (36 4.)

Mopnyas 1. Hemerasusl II-VI rpynm (24 4.)

Tema 1. BBenenne. Kuciaopon (2 u.)
Bonpocsl 1151 00cy:KIeHUs:

1.  TlonoxeHue KMCIOPOJA B IEPUOIUYECKON cuCTEME.

2.  CrtpoeHue aTOMHOTO fapa W  JJIEKTPOHHOW O0OOJIOUKM aToMa  KHCIOpOJa.
PacnpoctpaneHHocTs  kucioponga. CrpoeHue Mouekyinsl. IlapamarHeTusm — MOJIEKYISPHOTO
KHCJIOPO/a.

3. dusnueckue W XUMHYECKHE CBOWCTBAa MOJIEKYISIPHOTO Kuciopona. Ilomydenue

KHCJIOPO/1a B JIAOOPATOPUU U B IPOMBIIIJICHHOCTH.

4. Kunkwuit kucnopon. [Ipumenenue kuciopoa.

5.  Baxueiimme KuCIOpPOJHBIE COEAMHEHMS — OKCHABI METANIOB W HEMETaJUIOB,
ruapokcuabl. drusnyueckrne 1 XUMUYECKUE CBOKWCTBA OKCHJIOB.

Tema 2. lloarpynna cepsi (2 4.)

Bonpocs! nu1s1 06cyxneHus:

1. OO6mas xapakTepUCTHUKA 3JIEMEHTOB MOArpyHIbl cephl. [lojoxkeHne B mepuoanyecKou
cucTeMe, CTpPOCHUE aTOMOB, PACIIPOCTPAHEHHOCTh, (POPMbI HAXO0XKIEHUS B IPUPO/IE.

2.  XapaxTepHble BaJeHTHbIe cocTOsiHHs. Dusnyeckne CBOWCTBa CBOOOIHON cepbl. Ee
JIOTPOINHbBIE U NOTUMOP(HBIE MOTUDUKALIH.

3. Xwumwmyeckue cBoiicTBa cepbl. CoeMHEHUSI C MeTaJUIaMU M HemeTayuiamu. [lomyuenwue,
CTPOEHHUE U CBOMCTBA CEPOBOAOPOAA.

4.  Kucnopoansie coenuHerus cepbl. CrocoObl MoydeHusi, CTPOSHHE W CBOMCTBAa OKCHIA
cepsl (1V).

5.  CepHucras KHCIIOTa, €€ CTPOCHHE, OKHUCIUTEIbHbIE U BOCCTAHOBUTEIIbHBIE CBOMICTBA.
Kucnopoansie coenunenus cepsl (VI). CepHblil aHTUIPUA, €ro CTpoeHue, PU3NUECKUe U XUMUYECKHE
CBOMWCTBA, ITOJIy4YEHHE U3 CEPHUCTOTO rasa.

6.  CepHas KuCIOTa, ee CTpoeHue, pusnyeckre 1 XuMHUIECKHe CBOMCTBA.

7. Cenmen u Ttemtyp. CBoiicTBa CBOOOIHBIX 3JI€MEHTOB. BakHeillne KHCIOpOJIHBIE U
BOJIOPOJHBIE COEJUHEHMS CEJIEHA U TEJLTypa.

Tema 3. Iloarpynna cepsi (2 4.)

Bonpocs! nu1s1 06cyxeHus:

1. OOmas xapakTepHCTHKa 3JIEMEHTOB MOATPYyNIbl cephl. [lonokeHue B nepuoanyecKoi
cucTeMe, CTPOCHHE aTOMOB, PACIPOCTPAHEHHOCTh, (POPMBI HAX0XKIEHUS B IPUPO/IE.

2.  XapaxTepHble BaJIeHTHBIE cOCTOsHHs. Du3mueckne CBOWCTBa CBOOOTHON cepbl. Ee
AJTOTPOIHBIE U MTOTUMOP(PHBIE MOIU(DUKAIINH.

3. Xumuyeckue cBoicTBa cepbl. COeIMHEHUs ¢ METaIaMu U HeMmeTauiamu. [lonydenue,
CTpOEHHE U CBOIMCTBA CEPOBOIOPO/IA.

4.  Kucnopoausie coenunenusi cepbl. CriocoObl MOTy4YeHHs], CTPOCHHE U CBOWCTBA OKCHJIA
cepoi(1V).

5.  CepHucras KHCIOTa, €€ CTPOCHHE, OKHUCIUTEIbHbIE U BOCCTAHOBUTEIIbHBIE CBOICTBA.
Kucnoponubsie coenunenust cepsl ( VI). Cepnblif aHruapuj, e€ro crpoeHue, QU3NYECKue u
XUMHYECKHE CBOICTBA, MMOJIyY€HHE U3 CEPHUCTOTO rasa.

6.  CepHas KuCIOTa, ee CTpOeHUE, (pu3nuecKkre 1 XUMHUYECKHEe CBOUCTBA.

7.  Cenen u Ttemryp. CBOHCTBa CBOOOJHBIX 3JIEMEHTOB. BaxkHeline KUCIOpOIHBIE U
BOJIOPOJHBIE COEJUHEHMS CEJIEHA U TEJLTypa.

Tema 4. A30T u ero coequHeHus (2 4.)

Bonpocs! nuis1 06cyxneHus:

1. Crpoenne aToma azorta. PacmpocTpaHeHHOCTh M HaxokiaeHue B npupojge. CTpoeHwue
MOJIEKYJIbI a30Ta.
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2. @usnuecknue M XUMHUYECKHE CBOMCTBAa MOJICKYJISIpHOTO a3oTa. JlabopaTopHblie W
MIPOMBIIIIEHHBIE CTIOCOOBI MOTy4YeHus a3oTa. [I[pumeHeHne cBo60JHOTO a30Ta.

3.  CpoiicTBa 1 MPUMEHEHHE aMMHAKA.
4. Conu aMMOHHUS, UX MOJIy4€HUE U CBOWCTBA.
5. Kucnopoansie coennnenus: a3ora. MHoroo0pasue KUCIOPOAHBIX COSTUHEHHI: OKCUIbI

Pa3iIn4HOro COCTaBa, KUCIOPOACOACPKAIINC KHCIIOTHI.

Tema 5. A30T u ero coequHenus (2 4.)
Bomnpocsl 1u1st 00cy:K1eHust:

1.  Crpoenue aroma a3ota. PacnpocTpaHeHHOCTh U HaxoxieHue B mpupone. CtpoeHue
MOJIEKYJIBI a30Ta.

2. @usnyeckMe M XHMMHYECKHE CBOMCTBAa MOJEKYJIspHOro as3ota. JlabopaTopHble Hu
MIPOMBIIIIEHHBIE CTIOCOOBI MOTy4YeHus a3oTa. [Ipumenenre cBo60JHOTO a30Ta.

3.  CpolicTBa 1 MPUMEHEHHE aMMHAKA.

4.  Conu aMMOHHUS, UX TMOJIy4€HUE U CBOWCTBA.

5. Kucnopoansie coenunenus: a3ora. MHOrooOpa3ue KUCIOPOAHBIX COSTUHEHHI: OKCHIbI

Pa3INYIHOI0 COCTaBa, KUCIOPOACOACPKAIUEC KUCIIOTHI.

Tema 6. ®ocdop 1 noaArpynna Mplmbsaka (2 4.)

Bonpocs! 111 00CyKIeHUs:

1.  Crpoenue aroma docdopa. PacnpocTpaneHHOCTs B mpHponae, (GopMbl HAXOXKIACHHUS
docdopa (hochoputsl, anaTuThl). BaJleHTHBIE COCTOSIHHS.

2. Annorpomnnbie Mmoaudukanuu Gocdopa. Crpoenue Oemnoro u kpacHoro ¢ocedopa, ux
dbuznyeckue u xuMudeckre cBoicTBa. Bzaumonelicteue docdopa ¢ MeTamsiaMu U HeMeTallaMu.

3.  Ilonyuenue u npumenenue gochopa. ['mapunsl Gocdopa.

4.,  Kucnopoausie coequnenus ocdopa.

5.  CrpocHHEe aTOMOB TIOATPYNIBI MBIIIbIKA — MBIIIbIKA, CYPbMBI W BHUCMYTA.
PacnpoctpanenHocTh, MuHepansl. [lomydyeHue mpocThIX BEMECTB U3 TIPUPOTHOTO CHIPHSL.

6. ®usnueckue U XUMHUYECKHE CBOWCTBA, MpUMEHEHNe. BaneHTHbIe COCTOSHUS.

Tema 7. ®ocdop u noaArpynna Mpimbsaka (2 4.)

Bonpocs! nuis1 00cyxneHus:

1.  Crpoenue atoma dochopa. PacnpocTpaHeHHOCTs B HpUpoje, (OpMbI HAXOXKAECHUS
docdopa (pochoputsl, anaTuThl). BaneHTHBIE COCTOSHUSI.

2. AmrorponHbie Moaudukanuu ¢ocdopa. Ctpoenue Oemoro m kpacHoro docdopa, ux
¢du3nyeckre U XMMHUYeCcKHe cBoiicTBa. BzaumogeiictBue gocdopa ¢ MeTauiaMu U HeMeTallaMH.

3. Tlomyuenue u npumenenue pochopa. I'mapunsl pocdopa.

4.  Kucnopoansie coequaenus (ocdopa.

5. CTpOCHI/IC aTOMOB TNOATrpyHIibl MbIIIbAKAa — MbIIIbAKA, CYPbMbl W BUCMYTA.
PaCHpOCTpaHCHHOCTL, MHHCPAJIBI. HOJIy‘-ICHI/IC MPOCTBIX BCIICCTB U3 IIPUPOAHOTO ChIPHA.
6. du3nyeckrue U XUMHUYECKUe CBOﬁCTBa, MMPUMCHCHUC. BanenTHbIE COCTOSHUS.

Tema 8. Yraepon (2 4.)

Bomnpocsl 1151 00cy:KI1eHUs:

1.  OcoOeHHOCTH CTpPOCHHS aTroMma Yriepona, CIOCOOHOCTh 00pa3zoBbBaTh CBs3H C-C
pa3au4HOM KpaTHOCTH. MHOT00Opas3ue CoeNMHEHUN yriiepo/ia, ero BaJieHTHbIE (DOPMEL.

2. Haxoxpaenue yrnepoma B mpupone. Kpucramnumdeckas cTpykTypa aiMasza W rpadura.
UckycctBennsle anmaszbl. Kapbun. @ymiepensl. Ilpumenenue anmaszoB, rpadura, Caxw.
AKTHBHPOBAaHHBIN yroJib KaK MOTJIOTUTEh Ta30B, HApOB, PACTBOPEHHBIX BEIIECTB.

3. Xumuueckue cBoiicTBa yriepoaa. CoeMHEHUs ¢ METaJUIaMU M HEMETAJJTaMH.

4.  KucinopoaHble COSTUHEHHUS YTIepoa.

Tema 9. Yruepoa (2 4.)
Bonpocs! nu1s1 06cyxneHus:
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1.  OcoOeHHOCTH CTpPOCHHSI aroMma YrJIiepojaa, CIOCOOHOCTh 00pa3oBwiBaTh CBsi3u C-C
pazIMYHON KpaTHOCTH. MHOTOOOpa3ue CoeTMHEHUN yriepoa, €ro BaJeHTHbIC (JOPMBI.

2. Haxoxpaenue yrnepoma B mpupone. Kpucramnmueckas cTpykTypa aiMasza U rpadura.
UckycctBennsle anmaszbl. Kapbun. @ymiepensl. I[lpumenenue anmaszoB, rpadura, Caxi.
AKTHBUPOBAaHHBIN yroJib KaK MOTJIOTUTENb I'a30B, MApPOB, PACTBOPEHHBIX BELIECTB.

3. Xwumuyeckue cBoiicTBa yrieponaa. CoeJMHEHUS C METaJUIAMU M HEMETaJJIaMH.

4.  KucnopoaHsle COEJUHEHMS YIIIEpoa.

Tema 10. Kpemnuii. bop (2 4.)
Bomnpocs! 11t 06cyxaeHus:

1.  Crpoenue aTomMa KpeMHUSI, paCIPOCTPAHEHHOCTh. POJIb KPEMHHUS B IOCTPOSHUH 3€MHOM
Kopbl. OCHOBHBIE MUHEpasbl. KprcTananueckas CTpyKTypa KpeMHUSI.

2.  llomyuenue, (Qu3MUECKUE ¥ XUMHUYECKHME CBOHCTBa KpemHus. Kpemuwmii -
noaynpoBofHUK. COeMHEHUS KPEMHUS C METaJUIaMU M HEMETaJJIaMH.

3. Kucnopomusie coeiMHEHNS KPEMHHSL.

4, Cumkarelb: MNOJIy4yeHue, IMPUMCHCHUC. HpI/IpOI[HBIe CHJIMKAThl W aJIFOMOCHJIMKATBI.
HCKyCCTBeHHHe CHJIMKATHhI — CTCKJIAa, CUTAJlJIbI. CI/IJIOKCB,H, CHUJINKOHBEI.

Tema 11. Kpemunii. bop (2 4.)
Bonpocsl 1151 00cy:k1eHus:

1.  Crpoenue aToma 60pa, pacnpoCTpaHEHHOCTh, HAXOXKJCHHE B IPUPOJIE.

2. Ilomyuenue Oopa, ero ¢usmueckue M xummuueckue cpoiicTBa. CoenuHeHus Oopa c
MeTaJlJIaMi U HeMeTaJlJIaMHU.

3. Kucnopoansie coenunenus 6opa. Oxcup 6opa. bopasie kucinotsl, ux conu. [lonyuenue,
CTpOEHHE U TUAPOIU3 OYPHI.

4.  Tlpuponusie 60patsl. [[puMeHeHNE KUCIOPOAHBIX COENUHEHUN Oopa.

Tema 12. KonTpoabnast padora (2 4.)

KonTpoabHnas pa6ora

Mopnyas 2. Hemeranasl VII-VIII rpynm (12 4.)

Tema 13. Bonopoa. Boaa. Ilepokcun Bogopoaa (2 4.)

1.  Bopopon — nepBblil 37€MEHT NepuoArdecKoi cucteMbl. OCOOEHHOCTH CTPOEHMS aToMa
Bojopoaa. HMsoromsl Bojmopoaa — MNpOTHH, AEWTEpUd, TPUTHH. PacmpocTpaHEHHOCTh BOAOPOAA,
(dopMBI €ero HaxoXKAEHUs B Mpupoje. BaneHTHble cocTosiHUS BoJopoa. PasmMepsl aTOMOB M MOHOB.
MosexymsipHbIN 1 aTOMapHbII BOAOPOA, GU3NUECKHE U XUMUUYECKHE CBOMCTRA.

2.  JlabGoparopHbIe i TEXHUYECKHE CIIOCOOBI TOTy4eHus Booposa. [IpuMeneHne Bogopoa.

3. T'mapunsl Kak COEQUHEHHsS BOJOpPOAA C METaUIaMM MU HeMeTalaMH (Tajlor€HUbl,
XaJIbKOT€HU/Ibl, ”HUKTOT€HUIBI U T.J.). PacTBOPpUMOCTH BO/IOpO/Ia B METaNIaX.

4.  dusnueckue U XUMHUYECKHE CBOWCTBA TMIpua0B. [lonyuenue u npumMeHeHne ruIpuaoB.

5.  Bopa kak BaxHeiImiee coequHeHne Boaoponaa. Poib Boawsl B 6nocdepe u B reocdepe.
CtpoeHne MoJIEKyIIbl BOJIbI. ACCOIMALIAS MOJIEKYJI BOJIBI 3@ CYET BOJOPOIHBIX CBA3EH.

6. AHomanpHble CBoOMicTBa BOAbl. DuznyeckMe M XUMHUYECKHE CBOWCTBA BOIBI
Kpucramnoruapatsel. Tspkenas Boja, €€ CBOMCTBA.

7. Ilepokcun Bomopona. CtpoeHue U ycTOMUMBOCTH MoJieKysbl. CrocoObl MONy4eHUs U
IIPUMEHEHNE NIepoKcua Bogopoia. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA.

Tema 14. Bopopon. Boaa. Ilepoxkcua Bogopoaa (2 4.)

1.  Bomopon — mepBbIit 3JIEMEHT NEPHOINYECKON CUCTEMBbI. OCOOCHHOCTH CTPOCHUSI aTOMa
BoJoposa. M3orombl Bomopona — MOpOTHM, AEHTEpuid, TpUTHUM. PacmpocTpaHEHHOCTh BOJIOPOJA,
dbopMBbI ero HaxoXJeHusl B mpupoje. BanentHeie cocTosiHus BonopoAa. Pasmepbl aTOMOB 1 MOHOB.
MonekyspHbIii 1 aTOMapHBIN BOJOPOJ, (PU3UUYECKHE U XUMHUUECKUE CBOMCTBA.
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2.  JlaGopatopHbie U TEXHUYECKHE CITOCOOBI MOTydeHUs Boiopoa. [Ipumenenue Bogopoa.

3.  Tumpuasl Kak COEIMHEHHs BOJOPOJa C METAUIAaMH W HEMeTaulaMH (TajJoTeHU/IBI,
XaJIbKOTCHUIbl, ”THUKTOTCHHUIBI U T.J.). PACTBOPpUMOCTH BOJIOPO/Ia B METAJIAX.

4,  Ousnyeckue U XUMHYECKHE CBOMCTBA THAPUIOB. [lomydeHrne u mpuMeHeHne THAPUIOB.

5. Bona kak BakHelIee coelMHEHHE Bojopojaa. Ponb Boasl B Ouocdepe u B reocdepe.
CtpoeHne MOJICKYJIbI BOJIBI. ACCOLMAIINS MOJICKYJT BOJBI 32 CUET BOJAOPOIHBIX CBS3CH.

6. AnoManbHBIC CBOMCTBA BOAbLL. DU3MUCCKHE MW XHUMHYCCKHE CBOKMCTBA BOJBL
Kpucramnoruaparsl. Tspkenas Boga, ee CBOWCTBA.

7. llepokcun Bomopona. CTpoeHue M yCTOHYMBOCTH MOJIEKYJbl. CIOCOOBI MONy4eHUs U
MIpUMEHEHHUE MepoKcuIa Bogopoa. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.

Tema 15. I'ajiorens! (2 4.)

1. IlomoxxeHue rajJoreHoB B  mepuoigudeckod  cucrteme. CTpoeHHME  aTOMOB.
PacnipoctpaneHHOCTb, BaXKHENILIE MUHEPAJIBL.
2.  Pa3mepsr aTOMOB, XapakTepHbIE BAJICHTHBIE COCTOSIHUSI. HN3menenue

3JIEKTPOOTPULATEIBHOCTY U XUMHUYECKOM AaKTUBHOCTU B psiAy TaloreHoB. CTpoeHue MOJIEKYJ
rajJjoreHoB. MexMoleKyisipHbie B3aumojeiictBuss B psay F-CI-Br-I u arperatHoe cocrosinue
rajoreHoB.

3. XHUMHUYECKHE CBOMCTBA TajIOTCHOB, B3aMMOJICHCTBHE C METalLIaMH M HEMETaJlIaMH.
ITopsimok BBITECHEHHUSI TAJIOTEHOB U3 PACTBOPOB UX TAJIOTEHUJIOB.

4.  JlabopaTopHble W TPOMBIIUICHHBIE CIOCOOBI MOJYYEHHUS] TAJIOTCHOB (XUMHUYECKHE H
ANEKTPOXUMUUYECKHE METO/IbI). TOKCHYHOCTH TajoreHoB. [[puMenenue rajioreHoB.

5.  TamoreHoBOIOpOABI, UX MONYYCHUE, PU3NICCKUE U XUMHUYECKUE CBOKCTBA. VI3MeHeHHE
CHUTBI TAJIOTEHBOAOPOAHBIX KucinoT B psiiay HF-HCI-HBr-HI.

6. ConsgHas KuCIOTa KaK OJHA M3 BaXXHEHIIMX MHHEPAIbHBIX KHCIOT, €€ CBOWCTBA,
MOJIy4YeHUE U IPUMEHEHUE.

7. IlnaBukoBas KHCIOTa, OCOOCHHOCTH €€ CTpOeHHs, mnpuMeHeHue. Kucmopoanbie
COEMHEHUS TAJIOTEHOB — OKCUJIBI U TaJIOT€HCOAECPKALINE KUCIOTHI.

Tema 16. 'anorensr (2 4.)

1. TlomoxxeHue TramoreHoB B  mepuoaudeckoir  cucteme. CTpoeHHE  aTOMOB.
PacnipoctpaneHHOCTb, Ba)KHEWIIIE MUHEPAJIBI.
Pazmepsl aTOMOB, XapakTepHbIE BAJICHTHBIE COCTOSIHUSL. HN3menenue

AIEKTPOOTPHUIIATEIILHOCTU U

2. XUMHMYECKOW AaKTUBHOCTU B psay ranoreHoB. CTpoeHHE MOJEKyl TaJOreHOB.
MexmonekyJsipabie B3aumoeiicTrs B psiay F-Cl-Br-I u arperatHoe cocTosiHHE rajJoreHoB.

3. XYUMHUYECKHE CBOMCTBA TrajIOTCHOB, B3aMMOJICHCTBHE C METalIaMH M HEMETalIaMH.
[Topsi1oK BRITECHEHHS TaJIOTEHOB M3 PaCTBOPOB MX TaJOT€HUIOB.

4.  JlabopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI MOJYUYECHUS] TAJIOTCHOB (XUMHUYECKHE U
AIEKTPOXUMUUYECKHE METOIbI). TOKCUYHOCTH TalloTeHOB. [[puMeHeHne rajoreHoB.

5.  T'amoreHoBOAOpOBI, HX TOJNYYCHHE, (DU3NUECKUE U XUMHUYECKUE CBOMCTBA. VI3MeHeHne
CHJIBI TAJIOTEHBOIOPOIHBIX KucioT B psimy HF-HCI-HBr-HI.

6. CosnsHasi KHCIIOTAa KakK OJIHA W3 BAXHEWIIHUX MHUHEpaJIbHBIX KHCJIOT, €€ CBOMCTBA,
MOJIy4YeHUE U

MIpUMEHEHNE.

7.  TlnaBukoBas KHCJIOTa, OCOOEHHOCTH €€ CTpOeHHus, mpuMeHeHue. KucmopomaHsie

COCIMHCHUA I'aJIOTCHOB — OKCHUABI U TaJIOTCHCOACPKAIINE KUCITOTHI.

Tema 17. UHepTHBIE M 01aropoaHbIe ra3sl (2 4.)
1.  Oco0OeHHOCTH SJEKTPOHHOTO CTPOCHHSI AaTOMOB HWHEPTHBIX W OJArOpOIHBIX Ta30B.
Haxosxnenue B npupone. Criocoos! pa3aenenus. usnyeckue cBOKWCTBA.
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2. OcoOble cBOMCTBA Tenusl, KBAHTOBAs KUAKOCTh. OTKPBITHE COCAMHEHUI OJIarOpOTHBIX
razoB. Kiarpartsl.

3. IlepBoe xuMHueckoe coequHeHre KceHoHa. PTopuabl kceHoHa. [Ipupona cesazu B XeF4
Tpuokcu KceHoHa, MepKCeHAT-UOH, KCEHOHOBAsI KUCJIOTA.

4,  Xumws kpuntoHa. [I[puMeHeHre HHEPTHBIX U OJIAarOPOHBIX Ta30B U UX COSAUHEHUH.

Tema 18. KonTpoabnasi padora (2 4.)
KontponsHas pabora

6. IlepeyeHb y4eOHO-METOAUYECKOrO0 oOecredeHHsl JJIsi CAMOCTOSITEbHOI PadoThI
00y4YaIIUXCs M0 JUCHUILINHE (MOYJIIO)

6.1 Bonpockl 1 3a/1aHus 1JI51 CAMOCTOAITEJILHOM PadoThI

Bropoii cemectp (54 4.)

Moayas 1. Hemerasusl III-VI rpynm (27 4.)

Bup CPC: *IloaroroBka k npakTuyeckuM / JJaG0paTOPHBIM 3aHATHAM
IlonroroBka K CEMUHApPCKUM 3aHATHUAM 110 TEMaM:

Kucnopon u ero coenuHeHus.

IToarpyrima cepsl.

A3OT U €ro COeIMHEHHUS.

®docdop 1 noarpyImna MpIbsIKa.

VYriepon u ero coeIMHEHusl.

KpeMHuii 1 ero coeuHeHus.

bop u ero coequHenus.

N O RWNRE

Bonopoa. Boaa. Ilepokcua Bonopoaa.

Mogayas 2. Hemeramusl VII-VIII rpynn (27 4.)
Bup CPC: *IloaroroBka Kk NnpakTH4eCKUM / JIA00PATOPHBIM 3aHATHAM.
I[MoaroroBKa K CeMHHAPCKUM 3aHATHAM 0 TEMaM:
1. TanmoreHsl U UX COETUHEHUS.
2.  HWueptHble U 61aropoHBIC Ta3bl
[ToaroToBUTH 3aaHUS 1711 CAMOCTOATEIHHONU PabOTHI:
Hcnons3ys MeToa 37eKTPOHHOTO OajlaHca, COCTaBhTE YPABHEHUE PEAKIUU:
FeCl, + KCIO3 + ... — FeClz + KCI +
+ KMnO4 + H,SO4 — Cl, + ... + Nay,SO4 + K,SO4 + H,O
+ MnOy+ H,SO, — Cl + ... + NaSO4 + ...
FeCl,b+ ... +HCl — ... + NO + H,O
KI+...+H,SOs — L, + Cr2(804)3 +...+H,O
+ MnOy+ H,SO4 — I, + ... + K;SO4 + H,O
+ KMnO4 + H,SO4 — L + ... + KySO,4 + H,O
HBr+ ... - Brp + MnBr, + KBr + ...
Ompenenure OKUCINUTETh U BOCCTAHOBUTEb.

7. TemaTHKa KypcoBbIX padoT (IIPOEKTOB)
KypcoBbie paboTh! (IPOEKTHI) MO TUCHUILUIMHE HE TPEAYCMOTPEHBI.

8. OueHovHbIe CpeACTBA 1JIs1 MPOMEXKYTOYHOM aTTecTaluu

8.1. Komnerenuun u 3tanbl JOPMHPOBaAHUS

Kozas! komnereHuui Oransl GOPMHUPOBAHUS
Kypc, | dopma | Mopynu (pa3znensl) TUCHUTITMHBI
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CEMECTP | KOHTPOJIA
IK-1 1 xypc, 3ader Monyns 1:
Hemeramnst [1I-VI rpynm.
Bropoit
cemMecTp
IK-1 1 kypc, 3auer Monyib 2:
Hemeramnst VII-VIII rpymm.
Bropoii
ceMecTp

Cgenennst 00 MHBIX JAUCHUINVIMHAX, YYaCTBYWOIIMX B (GOpPMHPOBAHMH JAaHHBIX
KOMIIETeHIUI
Komnerennus [1K-1 popmupyercs B nporecce u3ydeHus AUCHUIUINH!

AnanTanoHHbIE BO3MOXXHOCTU PAaCTeHUM, AHAIUTHYECKas XUMUs, AHaTOMUSI 1 MOP(OIJIOTHsI
yeroBeka, buoreorpadus, buonornyeckre OCHOBBI CEIBCKOTO X03siiicTBa, buorexHonormueckue
npou3BojacTBa Pecnyonuku Mopnosus, buoxumus, boranmka, BBenenne B OHOTEXHOJIOTHIO,
Bropuunsle Metabonutel pacteHuid, I'eneruka, I'ucronorus, 3oonorus, KonuuecrBeHHble pacueTsl
no xumuu, Komnouanas xumusd, JlabopatopHblii MmpakTukym no Ouoxumuu, Meroauka oOydeHuUs
6uonoruu, Meroauka oOydeHus XuMuu, Meronel npuemsl pemeHus 3azad EI'D mo xummuw,
MuxkpoOuosorusi, MuUKpoopranusMsl 1 310poBbe, MosiekyisipHas 6uosnorusi, MonekyispHble OCHOBbI
HaclecTBeHHOCTH, Heoprannueckuii cuntes, O0mmas u Heopranudeckas xumus, OO1as 3Koa0rus,
Opranuueckass xumusi, Opranuueckuii cunTe3, OCHOBBI aHTpPONOIOruu, OCHOBBI OMOOPraHUYECKON
xumun, OcHoBbl reomopdonoruu, [lpuxiagnas xumus, CaHuTapHas ¥ NHIIEBas MUKpOOUOJIOTHS,
CoBpeMeHHBIE TOAXOABI B O0y4eHMH XuMUH, COBpEMEHHBIE MPOOJIEMBl OHOTEXHOJOTHH,
CoBpeMeHHbIE MPOOJIEMBl M3Y4YEHUSI TeHETUKU uenoBeka, COBpeMEHHbIE TEXHOJIOTHM B Mpoliecce
npenogaBaHus xumuu, ConuanbHas SKOJIOTHUS M pallMOHAIBHOE IMPHUPOAONoJb30BaHue, CTpoeHue
MOJIEKYJI ¥ OCHOBBI KBAaHTOBOM XuMuH, Teopus ssomonuu, dusunosorus pacreHuit, dusuosorus
yenoBeka, Pusnueckas xumusd, DOuroguzaiin, Omopucthka, XuUMHSA BBICOKOMOJIEKYIISPHBIX
coeMHEHUN, XUMHS OKpPYXKAIOIIEH cpeabl, XUMHUSA IOIUMEpOB, Llutonorus, ODTHOKYJIBTYpPHBIN
KOMIIOHEHT IIKOJIbHOW OMOJIOTHH.

8.2. Iloka3are/u M KPpUTEPHUH OLICHUBAHHUSA KOMIICTCHIMH, INKAJIbI OLICHUBAHUS

B pamkax m3ydyaemoil IMCHUIUIMHBI CTYAEHT JEMOHCTPUPYET YPOBHU OBJIAJACHUS
KOMIIETEHIUSIMHU:

IloBbIICHHBIH YPOBEHB:

3Ha€T M IIOHMMAaeT TEOPETHUYECKOE COAECpKAaHUE IUCLMIUIMHBL, TBOPYECKH HCIOJIB3YET
pecypchl (TEXHOJOTHH, CPEACTBA) JUIsl pelleHus MpodeccHOHANbHBIX 3a/1ay; BIAJEeT HaBBIKAMH
pelIeHus MPaKTUUEeCKHX 3ajau.

ba3oBblil ypoBeHb:

3HAaeT U TMOHUMAET TEOPETHUECKOE COep:KaHue; B JOCTATOUYHOM CTemneHu cHopMUpOBaHBI
YMEHUS TpPUMEHSATh Ha NPAaKTUKE W TEPEeHOCUTh M3 OJHOM HayyHOH oOJacTdé B JAPYryko
TEOPETUYECKHE 3HaHUS; YMEHUS M HaBBIKM JEMOHCTPUPYIOTCS B Y4eOHOH U TNpaKTUYECKOH
NeSITeIbHOCTH; HWMEET HAaBBIKM OICHMBAHUS COOCTBEHHBIX JOCTHXKEHHMH; YMEET OIpelensiTh
po0JIeMbl U MOTPEOHOCTH B KOHKPETHOM 001acTH IPO(heCCUOHATBHON eI TENIbHOCTH.

Iloporosblii ypoBeHb:

MMOHMMAET TEOPETHYECKOEe COJep)KaHUE; MMEET MpelCcTaBiIeHue O mpoliemax, Mpoleccax,
ABJICHUSAX; 3HAKOM C TEPMMHOJOIMEN, CYIIHOCTBIO, XAPAKTEPUCTHUKAMHM H3YyYaeMBbIX SIBJICHUM;
JEMOHCTPUPYET MPAKTUYECKHME YMEHMS TPUMEHEHMsS 3HaHWMM B KOHKPETHBIX CHUTYaLUsAX
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

YpoBeHb HHKE TOPOTrOBOIO:

UMEIOTCS TpoOebl B 3HAHUAX OCHOBHOTO Y4eOHO-IIPOTPAaMMHOTO MaTepuana, CTYICHT
JIOITyCKAeT MPUHIMITHAIbHBIE OITMOKH B BBIOJHEHUU MPEAYCMOTPEHHBIX MPOTPaMMOil 3aJaHuii, He
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CIIOCOOEH TPOAOKUTH OO0y4YeHHE WJIM TNPUCTYNUTh K MNPOPECCHOHAIBHON JEeATENbHOCTH IO
OKOHYAHUU By3a 0€3 JOTOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIONIEH AUCIIUTIIIHE.

YpoBeHb [IIxana oueHUBaHUS AJIsI MPOMEKYTOUHOM IlIkama orneHUBaHUSA
c(hopMUPOBAHHOCTH aTTecTaluu o bPC
KOMIIETCHITUH DK3aMeH 3aueT
(muddepeHmpoBaHHBIN
3a4er)
[ToBbIIIEHHBIH 5 (OTJIMYHO) 3a4TEHO 90 — 100%
BazoseIi 4 (xopor1io) 3a4TEHO 76 — 89%
IToporossrii 3 (yIOBJIETBOPHUTEIHHO) 3a4TEHO 60 — 75%
Hwxe noporosoro 2 (HeYJOBJICTBOPUTEILHO) |HE3aYTEHO Huxe 60%

Kpurepun ornieHKku 3HaHUI CTYJEHTOB O TUCIUILINHE

Orenka Ilokazarenu
3a4yTeHOo CTyaeHT NOHMMAET TEOPETHIECKOE COACPIKAaHNUE; MMEET MPEICTABICHUE O
mpo0OieMax, mporeccax, SBICHUAX; 3HAKOM ¢ TCPMHHOJIOTHEH,
CYIIHOCTBIO, XapaKTEePUCTHKAMU U3y4aeMbIX SBJICHUI; JEMOHCTPUPYET
MPAKTUYECKUE YMEHUS IPUMECHEHUS 3HAHUN B KOHKPETHBIX CUTYaIUsIX

npodeccHoHaNbHOM e TENbHOCTH.

Hezauteno VY cryneHTa UMEIOTCS MPOOEIbl B 3HAHHUSIX OCHOBHOTO IMTPOTPAMMHOTO
MaTepuaia, OH JI0MyCKaeT MPUHIMIHUATIbHbIC OIIMOKHU B BHIMOJTHEHUN
MPEeIyCMOTPEHHBIX MPOTPAMMOH 3aaHHii, HE CTIOCOOEH MPOAOKUTh
oOyueHue WM IPUCTYIHUTh K MPOPECCUOHANBHOMN 1eATEIHHOCTH 110
OKOHYAHUM By3a 0€3 JOMOIHUTEIBHBIX 3aHATHI [0 COOTBETCTBYIOIICH

JAUCIHTUITIINHC.

8.3. Bonpocsl, 3ajaHus TeKYLEro KOHTPOJIsI

Mopnyas 1: Hemerasuasl II-VI rpynn
IIK-1 roroBHOCTBIO peaJu30BBIBATHL 00pa3oBaTelbHbIC NPOrPaMMbl 1O Y4eOHBIM
npeaMeTaM B COOTBETCTBHH € TPeOOBaHNUAMH 00pa30BaTeIbHbIX CTAHAAPTOB

1. Oxapakrepu3oBaTh IOJIOKEHHE KHUCIOpPOAa B mepuoaudeckoil cucreme. CTpoeHue
aTOMHOTO fJipa M AJIEKTPOHHOW 00O0JOYKM aToMa Kuciopona. PacrnpocTpaHeHHOCTh KHUCIOPOAA.
Crpoenune momnekyisl. [TapamaraeTnsm MOJIEKYJISIPHOTO KHCIOPOJa

2. OOBSACHUTH (PU3NYECKHE W XHUMHUYCCKHE CBOHCTBA MOJIEKYJIIPHOTO KHCIOPOJIa.
[Tony4yenue kucnopoaa B 1abopaTopuu U B MpoMblnuieHHOCTH. Kuakuil kucnopon. Ilpumenenune
KHCIIOpO/a.

3. JlaTh XapakTepHUCTUKY CEpHHUCTOH KHUCIOTE, €€ CTPOEHHUE, OKHCIUTEIbHbIE U
BOCCTaHOBUTENbHbIE CcBoOiicTBa. Kucnopogusie coenunenus cepol ( VI). Cepnblil anruapup, er
cTpoeHue, pu3nueckre 1 XMMUYECKHEe CBOMCTBA, OJyYE€HUE U3 CEPHUCTOrO rasa.

4. Onucare CTpoeHHE aToMa a3oTa. PacnmpocTpaHeHHOCTh M HaXOXKICHHE B IPHPOJIE.
CrtpoeHue Monekynsl a3zoTa. dusmueckne M XHUMHUYECKHE CBOWCTBA MOJIEKYJISPHOIO a3o0Ta.
JlaGopaTopHbIe U IPOMBIIIIEHHBIE CIIOCOOBI OTy4YeHHUs a30Ta. [I[pumeHenne cBOOOHOTO a30Ta.

5. Omnwucare crtpoenue aroma (ocdopa. PacnpocrpaneHHocTs B mpupone, (Hopmbl
HaxoxaeHus (Qocdopa (pochopursl, amatutbl). BaneHTHble COCTOSHHS.  AJUIOTPOIIHBIC
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moaudukamuu docdopa. Ctpoenue 6enoro u kpacHoro docdopa, ux GU3NIECKUE U XUMUUYECKHE
cBoiicTBa. B3anmogeiicteue hochopa ¢ MeTamaMu U HEMETaUIAMH.
6. OOweM okcuna cepoi(IV), KOTOPBIIT MOXKET BCTYIUTh BO B3aUMOJICHCTBHE C KHCIOPOIOM
o6bemoM 40 1 (H.y.), paBeH 7. (3anUIIMTE YUCIO C TOYHOCTHIO /10 LENbIX.)
7. B 200 r 10%-noro pactBopa optodochopHoil KucioTel pactBopwin 14,2 T okcuga
docdopa(V). Maccosast 1oist opTohocHOpHOI KUCITOTHI B TIOTYYCHHOM PAaCTBOPE paBHA
%. (3anumniMTe Ynciio ¢ TOYHOCTHIO JI0 JIECSTHIX.)
8. Hamummre ypaBHEHHs peEaklHii, C TOMOIIBIO KOTOPBIX MOXHO OCYIIECTBHTH
CJICAYIONIHNE TIPEBPAILCHHS:

st 50, > X]_

+ H,S0,(konm.),t° + KOH + KMnO,, H* + BaCl,
> Xo > X3 >

> X4 X5

Mopnyas 2: Hemerasusl VII-VIII rpynn

IIK-1 roToBHOCTBIO peajin30BbIBATH 00pa30oBaTe/ibHbIe MIPOrPaMMBbI 10 YUeOHBIM

npeaMeTamM B COOTBETCTBHM € TPeOOBAHUSIMU 00pa30BaTeIbHBIX CTAHIAPTOB

1. Omnucatb 0COOEHHOCTH CTpPOEHMsI aToMa Bojopozaa. M3oromsl Bojgopoga — MPOTHIA,
neirepuid, Tputuil. PacmpocTpaHeHHOCTH BOJOpOAa, (OPMBI €ro HaXOXICHUS B HPUPOJE.
Banentnsle cocrosHus Bogopona. Pasmepel aToMOB M HMOHOB. MONEKYJISPHBIA U aTOMapHBIN
BOJIOPOJI, PU3MUECKUE U XUMUIECKHE CBOWCTBA

2. OxapakTepHu30BaThBOJly KaK Ba)KHeWIIee coeMHEHNE Bogopoaa. Poib Bombl B OGnocdepe
B reocepe. CTpoeHre MOJIEKYJIbl BOJbI. AccolalMs MOJIEKYJ BOJBI 32 CUET BOJOPOJIHBIX CBS3EHl.
AHoMmalbHBIE cBOMCTBa BOJbl. du3nueckne M XUMUYECKHE CBOMCTBA BOAbl. Kpucramioruzaparsl.
Tsoxemast Bosa, ee CBOMCTBA.

3. Omnwucare XHMHYECKHE CBOMCTBA TIaJlOTEHOB, B3aUMOJEIHCTBHE C MeTalJlaMU U
HemeTaiaMu. [IopsoK BBITECHEHMsI TaJOr€HOB U3 PAacTBOPOB MX rajoreHuaoB. JlabopaTtopHble U
IPOMBIIIJICHHbIE CHOCOOBI MOJYYEHUs TaJOr€HOB (XMMHMYECKHE U 3JIEKTPOXUMHUYECKUE METObI).
ToxcuuHOCTB ranoreHos. lIpuMeHenne rajJoreHos.

4. OxapakTepu3oBaThb COJISIHYIO KUCJIOTY KaK OJHAa M3 Ba)XHEHIIMX MHHEPaIbHBIX KHUCIOT,
€€ CBOMCTBA, IOJIy4YeHUE U IPUMEHEHUE.

5. OOBACHUTH OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHMS aTOMOB MHEPTHBIX M OJIArOPOAHBIX
ra3oB. Haxoxnenue B npupoze. CiocoOsl pazaenenns. @usndeckue cBONCTBA.

6. CocraBbTe (OpMyNBI BBICHIETO OKCHAA W THAPOKCHAA (KUCIIOTHI) 3JIEMEHTa, B sJpe
KOTOpOro coaepxurcs 15 anektpoHoB. HazoBuTe 3TH BeniecTBa, yKaXkUTe UX XapakTep.

7. CocraBbTe ypaBHEHHS peakiuil cieayromux mpespamienuii: Si — X — NapSiOz—
H28i03 —X — Si

8. Hononnure ¢pa3y: «B rpymme ¢ yBenuyeHueMm 3apsia sapa aToMa OT KUCIOpojAa K
TEJUIypy PaanycC aTOMOB ...».

9. Cpasuure uucio aromoB B 1,2 1 yriepoja u 62 r ¢pocdopa.

10. Paccumraiite 00BEM, KOIMYECTBO BEHIECTBA M MAacCy Ta3a, IOJy4EeHHOTO IIpH
B3auMoIecTBUU 128 T KapOua KaabIlns ¢ BOJOU, B3ATON B U30BITKE.

8.4. Bonpochbl NpOMEKYTOYHOM aTTeCTALIMHU

Bropoii cemectp (3auer, I1K-1)

1. OxapakTepu3oBaTh IOJOKEHHWE KHUCIOpOoJa B Nepuoandeckor cucreme. CtpoeHue
ATOMHOTO S7pa U DSJEKTPOHHON OOOJOUKH aTroMa KHUCIOpojJa. PacmpocTpaHEHHOCTh KHCIOPOA.
Crtpoenue moiekyibl. [TapamMaraeTu3m MOJIEKyISIPHOTO KUCIOPO/a.

2. OObsicHUTDh (PU3HUECKHEe W XUMHUYECKHE CBOWCTBA MOJEKYISIPHOTO KHCIOPOJA.
[Tomydyenue kucmopona B j1abOpaTOpuy W B MPOMBIIIIEHHOCTH. Kuakui kucinopos. [lpumenenue
KHCIJIOPOJa.

3. JlaTh XapaKTepUCTUKY BaKHEHIIIMM KUCIOPOJHBIM COEAMHEHUAM — OKCHJIBI METAJIIOB
Y HEMETAJUIOB, TUAPOKCU bl PU3NYECKUE U XUMUUECKHE CBOIICTBA OKCHU/IOB.
4. Jatp o0O0mIyr0o XapakTepUCTHUKY OJJIEMEHTOB MOArpymmbl cepbl. llojoxkenue B

MIEPUOINIECKOM CHCTEME, CTPOSHHE aTOMOB, PACIIPOCTPAHEHHOCTD, ()OPMBI HAXOXKICHUS B IIPUPO/IE.
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5. Onucarh XapaKTepHbIE BAJICHTHBIE COCTOSHUSA. DU3WYECKHUE CBOMCTBA CBOOOIHOM
cepsl. Ee annorponHsie 1 moauMopQHbIe MOANDUKAITUH.

6. OxapakTepu3oBaTh XHUMHUYECKHE CBOMCTBa cepbl. COEOUHEHMS C MeTallaMu |
HeMmeTauiamu. [lonydenue, CTpOeHUE U CBOKMCTBA CEPOBOAOPOA.

7. OxapakTepn30BaTh KUCIOPOIHBIE cOeAMHEHUS cepbl. CIIOCOOBI MOJIyUeHUs, CTPOSHUE
U cBoiicTBa okcuja cepsl ( IV).

8. JlaTb XapakTepHUCTUKY CEpHUCTOM KHUCIOTE, €€ CTPOEHHE, OKHUCIUTEIbHbIE U
BOCCTaHOBUTENbHbIE cBoMcTBa. Kucnmoponnsie coegunenust cepol (VI). CepHblil aHruapup, ero
CTpoeHue, (pu3nyeckre 1 XMMHUIECKUe CBOMCTBA, TIOJTYYEHUE U3 CEPHUCTOTO Ta3a.

9. JlaTh XapaKTepUCTUKY CEPHOM KHCIIOTa, €€ CTPOCHHE, (QU3MUECKHE U XUMHUYCCKUE
CBOIiCTBA.

10. OxapakTepu3oBarh cejieH U Teiuryp. CBONCTBa CBOOOJHBIX AJIEMEHTOB. BaxkHeliue
KHCJIOPOJIHBIE U BOJAOPOIHBIE COETUHEHUS CEJIEHA U TEJLTypa.

11. Onucarb CTpoeHHE aToMa a30Ta. PacnpocTpaHEHHOCTh M HAXOXKJICHHUE B MPUPOJIE.

Crpoenue Mojekynbl a3oTta. @Du3znueckrue W XUMHUYECKHE CBONCTBA MOJEKYJISIPHOTO a30Ta.
JlaboparopHble U MPOMBIILIIEHHBIE CLIOCOOBI MOTy4YeHus a3oTta. [I[puMenenue cB0OOOAHOrO a3o0Ta.

12. Onucath cBoiicTBa M mnpuMeHeHue ammuaka. Colu aMMOHMS, HX TMOJIY4YeHHE H
CBOMCTBA.

13. JlaTb  XapaKTepUCTUKY KHCJIOPOIAHBIM  COCIUHECHUSAM a3oTa. MHorooopasue
KHCJIOPO/IHBIX COSJIMHEHHI: OKCHJIBI PA3JINYHOTO COCTaBa, KUCIOPOICOACPKAIIUE KHCIOTHI.

14. Ornucate ctpoenue atoma Qocdopa. PacmpoctpaneHHocTs B mpupojne, (Hopmbl

HaxoxaeHus ¢ochopa (dbochoputer, amaTuTel). BaneHTHBIE COCTOSHHA.  AJUIOTPOITHBIC
momudukanuu docdopa. Ctpoenue Oenoro u kpacHoro docdopa, ux (U3NIECKUE U XUMUYECKHE
cBoiicTBa. B3zaumoeiicteue gocdopa ¢ MeTalmiaMu ¥ HeMeTaLIaMu.

15. Ornucare monydenne u npumeHenune (ocdopa. I'mapunsr pochopa. Kucmopomusie
coenuHeHus docdopa.
16. OnucaTth CTpO€HHE aTOMOB MOJTPYIIBI MBIIIbSIKa — MBIIIbSIKA, CYpbMbl U BUCMYTA.

PacnipoctpaneHHoCTh, MuHepaibl. [lomydeHHe MNpPOCTBIX BEIIECTB M3 HPUPOIAHOTO  CHIPHS.
dusnyueckue U XMMUYECKHe CBOWCTBA, TPUMEHEHHE. BaleHTHBIE COCTOSTHMUSL.

17. OcCoOeHHOCTH CTpPOEHMs aToMa yriepoja, CIOCOOHOCTh 00pa3zoBbiBaTh cBsizu C-C
pa3Iu4HOM KpaTHOCTU. MHOrooOpasue coeTuHeH yriepoa, ero BajieHTHble ¢popMbl. Haxoxenue
yriepona B npupoze. Kpucramumdeckast CTpykTypa anmasza u rpagura. MckyccTBeHHbIE aaMasbl.
KapOun. @ymnepensl. I[Ipumenenue anmazoB, rpaguta, CaXu. AKTUBUPOBAHHBIM yroib Kak
MIOTJIOTHTEINb T'a30B, TAPOB, PACTBOPEHHBIX BEIIECTB.

18. Onucarts XuMu4eckue cBoicTsa yriepoaa. CoelMHEHNs ¢ METaJlFIaMi MU HEMETAJIJIaMH.
KucnopoHble coelMHEHUs yriiepoa.

19. Onucate CTpOEHHME aroMa KpEMHHs, paclpOCTpPaHEHHOCTb. Posb KpeMHus B
IIOCTPOEHNH 3eMHON KOpbl. OCHOBHBIE MHUHepasbl. Kpucrammmueckas CTpyKTypa KpEMHHUS.
[Tonyuenue, ¢Qusmyeckue U XUMUYECKHE CBOHCTBAa KpeMHusA. KpemHHII - MOITYIpOBOJHHUK.
CoenuHeHns KpEMHUS C METAJLIAaMU U HEMETaJUIAMH.

20. Omnucare cTpoeHue aroMa Oopa, paclpOCTPAHEHHOCTb, HAXOXKAECHUE B IPHPOJE.

[Tonydyenue Oopa, ero ¢usznueckue u xumuyeckue cpoicTBa. CoenuHeHHs Oopa ¢ MeTallaMH U
HEMETaJIJIaMH.

21. OxapakTepu30BaTh KUCIOPOAHbIE coequHeHus: 6opa. Oxcun 6opa. bopHble KUCIOTHI,
ux conu. [lonydenue, crpoenue u ruaposans oypsl. [Ipupoausie 60patel. [IpuMeHeHNe KUCTOPOIHBIX
COeTMHEeHMH Oopa.

22. Ornucatb 0COOEHHOCTH CTPOEHHS aToMa BoJopoja. M3oTombel Bojopoia — MPOTHH,
neiirepuid, Tputuil. PacmpocTpaHeHHOCTh BOAOpPOJAa, (OPMBI €ro HaXOXKICHHUS B IPHUPOJIE.
Banentnsle cocrosiHus Bojopoaa. Pasmepsl aTOMOB M MOHOB. MOJIEKYIISIpHBII M aTOMapHbIN
BOJIOPOJI, PU3MUECKUE U XMMUYECKHE CBOWCTBA.

23. Ornucath 1abopaTOPHBIC U TEXHUYECKHUE CIIOCOOBI MOTy4YeHHs Boopoaa. [IpumeHenHue
BOoiopoJa. I'mapuzabl Kak COEIMHEHHUs BOJOPOAAa C METalaMd U HEMETaUIaMU (TaJloreHM]IbI,
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XaJIbKOTEHU/Ibl, MHUKTOTeHUIbl U T.A.). PacTBopuMocTs Bomopoaa B Meramnax. dusuueckue u
XUMUYECKHE CBOKCTBA ruipuaoB. [loayyenne u npumMeHeHre ruipuaoB.

24, OxapakTepu3oBaTh poib Bojbl B Onocdepe u B reochepe. CTpoeHrne MOJIEKYIIbI BOJIBI.
Acconuanust MOJIEKYJ BOJIbI 32 CUET BOJAOPOJHBIX CBsi3eil. AHOMaJIbHbIE CBOMCTBA BOJIbI. DU3MUECKUE
U XUMU4ecKue cBoicTBa BoAbl. Kpucramnoruaparsl. Tsokenas Bosa, ee CBOMCTBA.

25. Onucare CTpPOCHHE U YCTOMUMBOCTH MOJIEKYNBI Tepokcuaa Bojopoja. CrocoOsr
MOJIyYEHUs U MPUMEHEHHUE MepoKcuaa Boaopoaa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE CBOWCTBA.
26. OxapakTepu3oBaTh IMOJOXKEHHE TaJOreHOB B Mepuoauyeckoil cucreme. CtpoeHue

aTOMOB. PacripocTpaHeHHOCTb, BaKHEWIIME MUHEpasbl. PasMepbl aTOMOB, XapaKTepHbIE BaJICHTHBIE
cocTosiHUS. MI3MeHeHHe 31eKTPOOTPULIATENIbHOCTH U XUMUYECKOM aKTUBHOCTH B Psly TAJIOT€HOB.

27. Onucatb XMMHMUYECKHE CBOMCTBA TIaJlOTEHOB, B3aUMOJAECHCTBHE C MeTalUlaMM U
HemeTaiaMu. T1opsiiok BBITECHEHUS TaJOr€HOB M3 PacTBOPOB MX rajoreHunoB. JlaGopaTopHble u
IPOMBIIIJICHHbIE CIIOCOOBI MOIYYEHHUS TaJOr€HOB (XUMHUYECKHE M 3JIEKTPOXUMHUECKHUE METOJIbI).
TokcnyHOCTb rasoreHoB. [IpuMeHeHne rajgoreHos.

28. OxapakTepu30BaTh TIaJOI€HOBOJOPOJbI, UX IOIy4yeHHE, (PU3MUECKHe M XHUMHUYECKUE
cBoiicTBa. VI3MeHeHre CHITbI TalIOTeHBOJOPOAHBIX KUCIOT B psiay HF-HCI-HBr-HI.

29. OxapakTepu3oBaTh COJSHYIO KUCJIOTY Kak OJHA M3 BAKHEHIIMX MHUHEPAJIbHBIX
KHCJIOT, €€ CBOMCTBA, MOJIYYEHHE U IPUMEHEHUE.

30. Onucare 0COOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS aTOMOB MHEPTHBIX U OJaropoJHbIX
ra3oB. Haxoxnenue B npupone. CriocoOsl paznenenusi. Puznyeckue CBOUCTBA.

8.5. Meroauueckne MaTepuajbl, ONpeneSsIIONIMEe TPOUEAYPbl OIEeHWBAHUS 3HAHMIA,
YMeHHii, HABBIKOB H (MJIH) ONbITA JIeSITEJIbHOCTH, XapPaKTePU3YIOIIMX 3Tanbl ()OPMUPOBAHUSA
KOMIIeTeHIii

[TpomexyTouHas arTecTanus NPOBOIUTCS B (hOpME 3aUeTa.

3aueT TMO3BOJSET OLEHUTh CHOPMUPOBAHHOCTh MPOPECCHOHANBHBIX  KOMIICTCHIIHIA,
TEOPETUIECKYIO TIOJITOTOBKY CTY/ICHTa, €r0 CIIOCOOHOCTh K TBOPYECKOMY MBIIIJICHUIO, TOTOBHOCTH K
MPAKTUYECKOH JeATeIbHOCTH, TPUOOPETEHHbIE HAaBBIKM CaMOCTOSITENIbHOM paboThl, yMEHHe
CUHTE3UPOBATH MOJydECHHBIC 3HAHUS U IPUMEHSAThH UX MPH PEIICHUH MTPAKTHYCCKHUX 3a7ad.

[Ipu GannbHO-pEHTUHTOBOM KOHTPOJE 3HAHUI MTOTOBas OIICHKA BBICTABISETCS C Y4ETOM
HaOpaHHOM CyMMBI OaJlIoB.

CobecenoBanue (yCTHBII OTBET) Ha 3a4eTe

Jlis  OTleHKH CPOPMHUPOBAHHOCTH KOMIIETCHIIMH IOCPEACTBOM coleceoBaHus (yCTHOTO
OTBETAa) CTYJEHTY MPEABAPUTEIBHO MPeAaraeTcsi mepeueHb BOMPOCOB MIIM KOMIUIEKCHBIX 3aJaHUi,
MPEIoNIaraloliuX yMEHHE OPUEHTUPOBAThCA B MpoOsieMe, 3HAHHME TEOPETUUYECKOro MaTepuana,
YMEHHsI IPUMEHSATH €T0 B MPAKTHUECKON MPOPEeCCHOHANBHON EATEeIbHOCTH, BlIaJIeHIEe HAaBBIKAMU H
MpUEMaMHU BHITIOTHEHUS MPAKTUUYECKUX 3a/IaHUH.

[Ipu orieHKE TOCTHIKEHHI CTYACHTOB HEOOXO0IMMO oOpariaTh 0co00€ BHUMaHUE Ha!

— YCBOGHHE IMPOTPAMMHOI0 MaTepraa,

— YMEHHE U3JaraTh IpOrpaMMHBINA MaTepual HAYIHBIM S3BIKOM;

— YMEHHE CBSI3BIBATH TEOPHIO C MPAKTUKOM;

— YMEHHE OTBeYaTh Ha BUJIOM3MEHEHHOE 3aJaHHE;

— BIJIaJICHHE HABBIKAMU MMOWCKA, CHCTEMAaTU3alud HEOOXOJUMBIX UCTOUYHUKOB JINTEPATYPHI 110
u3yyaemoil npooieme;

— yMeHHe 00OCHOBBIBATh MPUHSATHIC PEIICHUS;

— BJIaJICHUE HABBIKAMU W TIPHUEMAaMU BBITIOTHEHHS MPAKTUYECKUX 3a/IaHUMH;

— YMEHHUE TOJKPEIUISITh OTBET UIUTFOCTPATUBHBIM MaTEPHUATIOM.

TecTnl

[Ipu ompenencHUH YpPOBHS JOCTHXKCHHHA CTYJIEHTOB C ITOMOIIBIO TECTOBOTO KOHTPOJIS
HEe0OXoauMO o0pamaTh 0co00e BHUMaHKE Ha CIeAyIoIIee:

— OLIGHUBAETCS TIOJTHOCTHIO MPABUIIBHBIN OTBET;

— MpernojiaBaresieM JOo/HKHA OBITh OnpeeNieHa MaKCHUMallbHAsl OLIEHKA 3a TECT, BKIIFOUYAIOLITUI
OTpeICICHHOE KOJMYECTBO BOIIPOCOB;

— TIperno/iaBaTeIeM MOXKET OBITh OTpeIelieHa MaKCUMaTbHAs OI[CHKA 33 OJIMH BOIIPOC TECTa;
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— 10 BOIpOcam, MpeaycMaTpUBaIOIIUM MHOKECTBEHHBINH BHIOOD MPaBUIIbHBIX OTBETOB, OIICHKA
OMPENEAETCS UCXO/I U3 MAKCUMAJIbHOM OLICHKH 33 OAWH BOIPOC TECTA.

[TucpbmMenHast KOHTpOJIbHAS paboTa

Bunel KOHTpPOJBHBIX pPaboOT: ayAWUTOpHBIC, JOMAIHHE, TEKYyIIHe, HK3aMEHAlUOHHBIC,
IHCbMEHHbIC, rpadHyecKue, NpaKTU4ecKue, (GppoHTaNbHBIC, MHAMBUAYyanbHble. CHcTeMa 3alaHuil
MUCbMCHHBIX KOHTPOJIbHBIX pa60T JOJIZKHA:

— BBISIBJISITH 3HAHUS CTY/ICHTOB 10 ONPE/CICHHON AUCHUILTHHE (pa3/iey AUCIUILIHHBI);

— BBISIBJISITh IOHMMAHHUE CYIIHOCTH M3YYaeMBbIX PEIMETOB H SBJICHUH, X 3aKOHOMEPHOCTEHi;

—BBISIBJISITh YMEHHE CAMOCTOSTEIIHHO JIe1aTh BBIBOBI U 0000IICHNS;

—TBOPYCCKHU UCIIOJIb30BaTh 3HAHUS 1 HABBIKU.

TpeOoBanusi K KOHTPOJBHOW pPabOTe MO TEMaTHYECKOMY COJCPIKAHHUIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxoxe KOHTpOJIbHBIE PA0OTHI MOTYT BKIIIOYATh MIEpEUEHb MPAKTUUECKUX 33aJaHHUM.

9. IlepeuyeHb OCHOBHOM U ONOJHHUTEJIHLHOH Y4eOHOI JUTEPATYPHI
OcHoBHasi iuTEepaTypa

1. Aptémona, D. K. OcHoBsl 001111 1 Onoopranuyeckoit xumuu [Tekcr] : yueb. mocodue
/9. K. Aprémoaa, E. B. lmutpues. — M. : KHOPVYC, 2011. — 247 c.
2. I'munka, H. JI. OGmas xumus [Teker] : yue6.ans 6akanaBpoB / H. JI. ['munka. - 19-e

u3J1., mepepad. u gorm. - M. : FOpaiit, 2013. - 900 c.

3. KusizeB, 1. A. Heopranmueckas xumusa [Tekcr] : yue0. / . A. Kuszes, C. H.
CwmapeiruH. - 4-e u3a. - M. : FOpaiit, 2012. - 592 c.

4. Cwmapeirun, C. H. Heopranmueckas xumus. I[Ipaktukym [Tekcr] : ydel.- mpaxr.
nocobue / C. H. Cmapeirun, H. JI. Barnasen, U. B. [aiinakosa ; mox pen. C. H. Cmapeiruna. - M.
:IOpaiit, 2012. - 414 c.

JlonoiHUTEILHAS JIUTEpPaTypa

1. [leBuunpina, JI.B. Heopranuueckas xumusi: 3aauyu ¥ ynpaXHEHUs! ISl BHITOJTHEHUS
KoHTposbHbIX pabor / JL.B. llleBuuusina, A.W. Anapues, P.E. Cunuypuna. — HoBocubupck
HoBocuOupckuii rocyjapcTBeHHbIN TexHUUeCKUi yHuBepcuTeT, 2011. — 107 ¢. — Pexum nocrymna: no
noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=228797 (. — ISBN 978-5-7782-
1574-0. — TekcT : 3IeKTPOHHBIH.

2. MoxoB, A.W. JlaGopaTOpHbIii MPaKTHKyM IO HEOPraHUYECKOM XHMHUHU : yueOHOoe
nocobue : [16+] / A.M. Moxos, JL.U. Hlypeiruna. — KemepoBo : KemepoBckuii rocyaapcTBEHHBIH
yauBepcuter, 2011. — Y. 1. — 127 c. — Pexum pgocryna: mno mnomamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=232376 . — ISBN 978-5-8353-1181-1. — Tekct
JJIEKTPOHHBIN.

10. TIlepeyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH « MHTepHET»

1. http:// InternetUrok.ru - « OcHOBBI HEOPraHUYIECKOW XUMHUI
2. http://n-t.ru/ri/ps/ - TlonynsipHas OMOIMOTEKa XUMHYECKUX HIIEMEHTOB

11. Meroauuyeckue yKa3aHusi 00y4a0IMUMCs 10 OCBOEHUIO AUCHUNIMHBI (MOIYJIs)

[Ipu ocBOoeHMM MaTepuana JUCIUTIIMHBI HEOOXOIMMO:

— CIUTAaHUPOBATH U PACIPENICTUTh BpeMs, HEOOXOAUMOE JIJIsl U3YUEHUs JUCIUILTUHBL;

— KOHKPETU3UPOBATH JIJIsl CEOsI TUIaH U3yUeHHUs MaTepuraa;

— O3HAKOMHTHCSI ¢ 0OBEMOM M XapaKTEPOM BHEAYIAUTOPHON CaMOCTOSATEIBLHON PaOOTHI ISt
MTOJTHOIIEHHOTO OCBOEHUS KaXI0W U3 TEM JTUCIUIIINHBI.

Cuenapuii U3ydyeHus Kypca:

— IpopaboTaiiTe KXY TEMY 10 MpeIaraéMoMy HIDKE allTOPUTMY ICHCTBUH;

— U3Y4YMB BEChb MaTEpHUA, BBIIOJHUTE HWTOIOBBIA TECT, KOTOPBIA MPOJEMOHCTPUPYET
TOTOBHOCTb K C/1aye 3a4yeTa.

Anroput™m pabOThI HaJl K&KI0H TEMOM:
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— W3YYUTE COJACp)KaHWUE TEMbl BHAYaje IO JICKIMOHHOMY MaTepHaity, a 3aTeM 10 IPYTuM
HCTOYHHUKAM;

— MPOYHUTANTE TOTTOTHUTEIHHYIO JINTEPATYPy U3 CIIHCKA, TPETIOKEHHOTO TPETOaBaTeIeM;

— BBIIHUIIUTE B TETPaab OCHOBHBIC KAaTETOPUU M TIEPCOHAIMU 10 TEME, HCIOIb3Ys
JICKITMOHHBIN MaTepHaj WM CIOBapH, YTO MIOMOXET OBICTPO TIOBTOPUTH MAaTEpUAI MPH MOATOTOBKE K
3a4ery;

— COCTaBbTE KPATKHUU IJIAH OTBETA MO KAXKJIOMY BOIIPOCY, BHIHOCHMOMY Ha OOCYXJICHHC Ha
71a00paTOPHOM 3aHITHUH;

— BBIYUHUTC ONPCACICHUA TCPMHUHOB, OTHOCAIIUXCA K TCME;

— IPOJyManTe NpUMEPHI U WILTIOCTPALIUU K OTBETY 110 U3y4aeMOU TeME;

- HOZ[6epI/ITe HUTAThl YYCHBIX, O6H_ICCTB€HHBIX ﬂeﬂTeHeﬁ, HY6JII/IL[I/ICTOB, YMCCTHBIC C TOYKH
3peHust 00CyKaaeMoi IPOOIIEMBI;

- HpOHYMBIBaﬁTC BBICKA3bIBAHUA 110 TEMaM, MNPCHJIOKCHHLBIM K na6opaT0pHOMy
3aHATHIO. PeKOMeHIaum o paboTe ¢ IUTepaTypoii:

— O3HAKOMBTECh C AHHOTALMSMHU K PEKOMEHIOBAaHHOW JIMTEPAType W ONPENEIUTE OCHOBHOU
METO/I U3JIOKEHHS MaTepralla TOrO MM HHOTO UCTOYHHUKA;

— COCTaBbTe COOCTBCHHBIC aHHOTAIMU K JPYTUM HCTOYHHKAM Ha KapTOYKaX, YTO IOMOXKET
IpU TIOJrOTOBKE pedeparoB, TEKCTOB PeUeii, U MOJATOTOBKE K 3a4ETy;

— BBIOCPHUTE TC UCTOYHHUKH, KOTOPBIC HAN0O0JIee TOAXOIAT JIJIsl U3YYCHUS! KOHKPETHON TEMBI.

12. Ilepeyens HHPOPMAIMOHHBIX TEXHOJIOTHIi

Peanuzanus y4eOHOM mporpammbl OOecleYMBaeTcsi JAOCTYIOM KaXAOro CTyAEHTa K
MH(POPMALIMOHHBIM pecypcaM — JJIEKTPOHHOW OMOIMoTeKe M ceTeBbIM pecypcam Murtepner. s
ucnonb3oBanus KT B yueOHOM mpoliecce UCIONb3yeTCsl IPOrpaMMHOE oOecrieueHre, 03BOJISI0IIee
OCYILECTBIISITh MOUCK, XpaHEHHUE, CHCTEMATH3aINI0, aHAIIN3 W MPE3CHTANI0 HHPOPMALIUH, SKCIIOPT
uHpOpMaLUU Ha IU(POBbIE HOCUTEIN, OPraHU3aLKI0 B3aUMOACHCTBUS B PealbHON U BUPTYyalbHON
00pa3oBaTesbHOU cpejie.

WuauBuayanbHble pe3yiabTaThl OCBOEGHUS JUCLHMIUIMHBI CTYyJACHTaMH (UKCUPYIOTCS B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHON Cpele YHUBEPCUTETA.

12.1 [lepeyeHb NPOrpaMMHOIo odecrevyeHust
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer I[TPOD

12.2 Ilepevyenb HHGOPMANMOHHBIX CIIPABOYHBIX CHCTEM

(oOHOBJIEHHE BHINOJHAETCS esKeHeleIbHO)

1. UudopmanmonHo-npaBoBasi cucrema «I'’APAHT» (http://www.garant.ru)

2. CnipaBounas npaBoBas cuctema «KoncynprantlLimroc» ( http://www.consultant.ru)

12.3 TlepevyeHb cOBpeMeHHBIX MPO(peccHOHATBHBIX 023 JaHHBIX

1. Mpodeccnonansuas 6a3a maHHbIX «OTKpBITHIE JaHHBIE MUHHCTEPCTBA OOPA30BaHHs U
Hayku P®y» (http://xn----8sblcdzzacvucOjbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. TlpodeccnonanbHas 6a3a manHbIX «[lopTan OTKPHITHIX AaHHBEIX MHHHCTEPCTBA KyJIbTYpPBI
Poccutickoit ®enepanuny» (http://opendata.mkrf.ru/)

3. DrexrponHas 6ubnuoTeunas cucreMa Znanium.com( http://znanium.com/)

4. Hayunas snektponnas 6udanoreka e-library( http://www.e-library.ru/)

13. MatepuajibHO-TeXHHYECKOe o0ecredeHne TUCHUIIMHBI (MO1YJIs1)

Jis  mpoBelAeHHUS ~— ayAMTOPHBIX  3aHATHH  HEOOXOAMM  CTaHIApPTHBIM  HAOOp
CIIeNMATM3UPOBAHHON y4eOHOM MeOenn W ydeOHOro oOOpyJIOBaHHUsS, a TaKKe MYIbTUMEIUHHOE
obopymoBaHue IS JEMOHCTpPAIlMU TpPE3CHTAUuid Ha JeKiusx. s mpoBeneHUs MPaAKTUYSCKUX
3aHATUN, a TaK)K€ OPTraHU3alMU CaMOCTOSITENIbHOM pabOThl CTYAEHTOB HEOOXOIMM KOMITbIOTEPHBIN
KJ1acc ¢ pabourMu MecTaMu, 00eCTIeYNBAIOIITMME BBIX0]T B IHTEpHET.
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[Ipy m3ydeHUM IUCHMIUIMHBI HCHOJB3YETCS MHTEPAaKTUBHBIM Komiuieke Flipbox nns mpo-
BEJICHUS TMPE3CHTAIMi M BUACOKOH(EPEHIM, cuctema iSpring B mpolecce MPOBEPKU 3HAHUI 110
3JIEKTPOHHBIM TECT-TPEHAXKEPAM.

WupuBuayanbHble pe3ysbTaThl OCBOCHMS JUCIHMIUIMHBI (UKCUPYIOTCS B DICKTPOHHOMN
MH(POPMALIMOHHO-00pa30BaTEIbHOM Cpelie YHUBEPCUTETA.

Peanuzanus y4eOHOW mporpamMMbl 00ECHEYMBACTCS TOCTYIIOM KaKJOTO CTYACHTAa K HH-
(GOopMaLlMOHHBIM pecypcaM — 3JIEKTpOHHOW Oubnuoreke M cereBbIM pecypcam Murepner. s
ucnonb3oBanuss KT B ydeOHOM mporecce HEOOXOAMMO HaIM4YUe MPOTPAMMHOTO OOECIICYCHHS,
MO3BOJISIOIIEr0 OCYIIECTBIATh NOUCK MH(OpPMaLUU B ceTu VHTepHeT, cucTeMaTH3aluio, aHallu3 U
Npe3eHTAIHI0 HH(POPMAIINH, IKCTIOPT HH(OpMaIiK Ha U(POBBIE HOCUTEIH.

1. Y4yeOHas ayauTopusi Uil TPOBedeHUs] 3aHSITHI JIEKIMOHHOIO THIA, 3aHATHH
CEMHHAPCKOIr0 THIA, ITPYNNOBBLIX H HHANBUAYAJIBHBIX KOHCYJIbTAIUI, TEKYIIEro KOHTPOJISA H
npoMeKyTouHoii arrecranun (Ne 15).

[TomemieHne  yKOMIUJICKTOBAaHO  CHEIUAIM3HPOBAHHOW  MEOENbI0 W TEXHUYECKUMU
cpencTBamMu OOy4CHHS.

OcHOBHOE 000pY/I0BaHUE:

HaGopsl nemMoHCTpallioHHOTO 00OpyIOBaHUS: aBTOMATH3MPOBAHHOE paboyee MECTO B
cocraBe (y4eOHbII MyJIbTHUMEIUIHBIN KOMIUIEKC TpUOyHA, MPOEKTOp, Ja3epHasl yKazka, MapKepHas
nocka); KojdoHkd SVEN.

YueOHO-HANIIHEIC TOCOOUS:

[Ipe3enTanuu

HI/IHGHSI/IOHHOG IIpOorpaMMHOC obecrieueHue:
— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [IPOD

2. YueOHas ayauToOpusi /Jisl NPOBedeHHs 3aHATHH JIEKIHOHHOTO THNA, 3aHATHI
CeMHMHAPCKOr0 THIA, TPYNNOBBIX H MHANBUAYAJbHBIX KOHCYJIbTAIMH, TEKYIIero KOHTPOJIA H
NPOMEKYTOYHOM aTTeCTALMH.

JlaGopaTopus o6meii 1 Heopranuveckoii xumuu (Ne 9).

[TomemieHne  yKOMILJIEKTOBAHO  CHEIMAIM3MPOBAHHOW  MeOEIbl0 M TEXHHUUECKUMHU
cpencTBamMu OOy4EeHHS

OcHOBHOE 000pY/IOBaHUE:

HaGopbl neMOHCTpaliMOHHOTO OOOpPYAOBaHUS: aBTOMATU3WPOBAaHHOE paldodee MECTO B
cocTaBe (CUCTeMHBIN OJI0K, MOHUTOP, KJIaBUATypa, MbIIIb);

JlabopatopHoe oOopyaoBaHue: TPUOOP (CKOPOCTh XUMHUYECKOW pEaKIUH);, TpuOop s
OTIBITOB 110 XMMHUU; MPHOOP [UIA 3IEKTPOJIN3a; YCTPOHCTBO [T MOCY/Ibl; BECHl TEXHUYECKHE; HaOOP
rupb; dekTporuuTka DIIT-1; oukwn 3amuTHbIEe; mmarenb ructoiorunueckuii; PMC — X «Kunernka
2»; PMC — X «Crexuomerpus»; yHHBepcalbHOe pabouee Mecto; PMC — X «Qnektpoxumus 2»;
ANIEKTpOIUINTa; OaHs KOMOWHUPOBAaHHAs; IITAaTUB JlabopaTopHblil; pedpakromerp MPD-45452M;
npubop ompenereHHus MOPUCTOCTH; M3MENbUUTENN 00pa3uoB; Komiwiekc OxcrnepTr-006-A0;
aHaJIM3aTop KadecTBa MoJioka; poromerp «IxcrepT-003».

Croenuanu3upoBaHHas MeOenb:

CTYJIbsl BUHTOBBIE; CTOJIBI JJAOOpAaTOPHBIE; IIKa( BHITSLKHOM; KA /1715 MpuOOpPOB.

Y4eOHO-HAMISTHBIE TTOCOOUS:

[IpesenTanuu, Habop Tabnuin no xumuu (Ilepuoanueckas cuctema XUMHUYECKUX 371€MEHTOB /1.
. Menzeneesa, Tabnuia pacTBOPUMOCTH, DINEKTPOXUMHUYECKHUHN s/l HATIPSDKEHUST METAJLIOB).

JIMIeH3nOHHOE MPOorpaMMHOE o0ecreueHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [IPOD

3. IlomeweHue 111 CaMOCTOSITeJIbLHON padoThl, Ne 29
[TomemnieHne yKOMIUIEKTOBAHO CIICIMATM3UPOBAHHONW MEOEbI0 M TEXHUYECKIMHU CPEICTBAMU
o0ydeHusl.

Toxrorosneno B cucreme 1C:Yuusepcurer (000001019)



OcHoBHOE 000py/IOBaHUE:

ABTOMaTH3MPOBaHHOE pabouee MECTO B COCTaBe (B COCTaBe: MEPCOHAIBHBIN KOMITBIOTEP) C
BO3MOKHOCTBIO TOJKIIOUeHHs K ceTu "MHTepHer" um obecmedeHHWeM JOCTyma B JJICKTPOHHYIO
UH(OPMAIIMOHHO-00Pa30BATEIBHYIO CPENY YHUBEPCUTETA.

YueOHo-HaIHBIC TTOCOOUS:

Metoanyeckre pEeKOMEHAALMN IO OpraHu3aldy ayAUTOPHOW M BHEAYTUTOPHOH paboTHI
CTYJEHTOB €CTECTBEHHO-TEXHOJOTHYECKOro (haKkyIbTeTa

JIueH3MoHHOE TPOrpaMMHOE 0OECTICUCHHE:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [TPOD

Toxrorosneno B cucreme 1C:Yuusepcurer (000001019)





