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1. IACIHIOPT IPOT'PAMMbI YYEBHOM JTUCIIUILIVHBI

EH.02 OBIIASA U HEOPTAHUYECKASA XUMUA
1.1. ObsacTh NPUMEHEHHUS NPOTPAMMBI

[Iporpamma y4eOHOW AMCHUIUIMHBI SBISETCSA YacThIO OCHOBHOW IpPO(eCcCHOHAIBHON
oOpa3zoBatenbHON mporpammbel B cooTBeTcTBUU ¢ PI'OC mo cnerumansaoctu CITIO 18.02.12 -
TexHos10THsI aHATUTUYECKOTO KOHTPOJISE XUMUUYECKUX COEAMHEHUH .

PaGowyas mporpamma y4eOHOW JAWCHUIUIMHBL MOXET OBITh HCIOJNB30BaHAa B
JOTIOJTHUTEIBHOM  MPO(EeCCHOHANFHOM 00pa30BaHUM  JOJDKHOCTH  CTaplIero TEeXHHKa U
npoheccHOHATFHON TTOATOTOBKE TI0 CMEXKHBIM CIIEIIHATbHOCTSIM.

1.2. Mecto AMCUUIIMHBI B CTPYKTYpe OCHOBHOM npogecCuOHATILHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI:

Jucuunnuna «OO0mas 1 HeopraHudeckas: XUMHUsS» B COOTBETCTBUU C yYEOHBIM IJIAHOM
MPOrpaMMbI  TIOJTOTOBKH  CIICIIMAIUCTOB CPEJHEro 3BeHa 1o crnemmanbHocth 18.02.12
TexHosI0THSI aHATUTUYECKOTO KOHTPOJII XMMHUYECKUX COCJUHEHMM OTHOCHUTCS K 00S3aTeIbHbIM
JUCHMIUIMHAM MaTeMaTH4YeCKOro M OOILEro ecTeCTBEHHO-HAYyYHOI'O IMKJIAa IOJ HWHAECKCOM
EH.02. n n3y4aercs cryeHTaMu Ha 2-M Kypce B 4-M ceMecTpe.

1.3. e W 3aMa4yd JAUCHMILVIMHBI — TpPeOGOBaHWS K pe3yJbTaTaM OCBOEHHS
COJIePKAHUSA TUCUMTLTHHBI
B pe3ynbpraTe 0cBOEHUS AUCUUIUIMHBI 00yJaromuics T0KeH
yMeTh:
- JaBaTh XapaKTEPUCTUKY XUMHYECKUX DSJIEMEHTOB B COOTBETCTBHUM C WX TOJIO)KECHHEM B
MEepUOINYECKOIN cuctemMe XxuMmudeckux 3neMenToB JI.1. Menneneena;
- UCTIOJIB30BaTh JIAOOPATOPHYIO MOCYAY U 000pyI0BaHNUE;
- HAXOJUTh MOJICKYJSIPHYIO ()OpMYITy BEIIECTBA;
- IPUMEHSATH Ha TIPAKTUKE MpaBuUiia 0€30TaCHOM padOThl B XUMHUYECKOH JTab0opaTopuu;
- MPUMEHSATH OCHOBHBIC 3aKOHBI XMMHUU JUIS PEIICHUs 3a7a4 B 00JacTH MpOoQecCHOHATBHON
JIeSITeIILHOCTH;
- MIPOBOJUTH KAYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKUE BEIIECTBA U UOHBI, OT/ACIIbHBIE KIIACChI
OPraHN4YeCKUX COCTUHECHU;
- COCTaBIIATb ypPaBHEHHs pEaKIHMi, MPOBOJUTH pacueThl MO XHUMHUYECKUM (opMmynaMm H
YpPaBHEHUSM PEaKIIHH;
- COCTaBJIATH JEKTPOHHO-UOHHBIN 0ajlaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX ITPOIIECCOB.
3HATh:
- TUZIPOJIU3 COJICH, DJIEKTPOJIM3 PACINIABOB U PACTBOPOB (COJICH M MIeIouei);
- JIUCCOIIMAIIMIO 3JICKTPOJIMTOB B BOJIHBIX PACTBOPAX, CUIBHBIE U CJIA0BIC 3JIEKTPOJIUTHI;
- KJIacCU(UKAIUIO0 XUMUYCCKUX PEAKIIUi U 3aKOHOMEPHOCTH UX TPOBEICHUS;
- oOpaTuMbIe W HEOOpATHMMbIE XUMHUYECKHUE PEaKIMHM, XUMHUYECKOE PaBHOBECHE, CMEIICHHE
XUMHUYECKOTO PABHOBECHSI O] JICUCTBUEM PA3IMYHBIX (PAKTOPOB;
- O0IIYIO XapaKTePUCTUKY XUMHUYECKHUX DIIEMEHTOB B CBS3H C UX MOJOKEHHUEM B IEPUOANUECKON
CHCTEME;
- OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIEC PEAKIINH, PEAKIIH HOHHOTO 0OMEHa;
- OCHOBHBIC ITOHATHS U 3aKOHBI XMMHH;
- OCHOBBI JJIEKTPOXUMUH;
- IEPUOIUYECKUI 3aKOH U IEPUOJUYECKYIO CUCTEMY XUMUYecKux 3reMeHToB J[.M1. Menneneesa,
3aKOHOMEPHOCTU M3MEHEHUSI XUMUYECKUX CBOMCTB 3JIEMEHTOB M MX COEAMHEHUH MO MEePUOIaM U
rpynmnam;
- TeTI0BOM APPEKT XUMUUYECKUX PEAKIIU, TEPMOXUMUYECKUE YPABHEHHS;
THUTIBI U CBOMCTBA XUMUYECKHX CBsI3eH (KOBATCHTHOM, MOHHOW, METAJUTMUECKOH, BOJOPOIHOM);
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- (OpMBI CYIIECTBOBAHUS XMUMUYECKUX DJIEMEHTOB, COBPEMEHHBIEC IMPEJCTABICHHS O CTPOCHHUH
aTOMOB;
- XapaKTepHble XMMHUYECKNE CBOMCTBA HEOPraHUUYECKHX BEIIECTB PA3IUYHbIX KJIACCOB.

[Iponecc M3ydeHus: TUCHMILINHBI HAIIPaBJIeH Ha (JOPMHUPOBAHUE JIEMEHTOB CIIEAYIOIINX
kommneteHui B coorBercTBur ¢ ®I'OC CIIO u OINOII CIIO no gaHHOM crienuanibHOCTH:
a) oommx (OK):
OK 1. BeiOupats croco0bl penienus 3a1a4 mpoecCHOHaIbHON AeITebHOCTH, TPUMEHUTEIHHO
K pa3jIM4HbIM KOHTEKCTaM
OK 2. OcymecTBiaTh IMOUCK, aHAJIW3 W HMHTEPHPETAIMIO WHPOpPMALWU, HEOOXOTUMON ISt
BBINIOJIHEHUS 3aa4 IPO(EeCCUOHATbHON AESITEIbHOCTH. .
OK 3. IlnanupoBaThb M pealu30BbIBATH COOCTBEHHOE MNPOPECCUOHATBHOE U JHMYHOCTHOE
pa3BUTHE.
OK 4. PaboraTe B KOJUIEKTHBE U KOMaHzAe, 3PPEKTUBHO B3aMMOJIEHCTBOBATh C KOJUIETaMu,
PYKOBOJICTBOM, KJIMEHTaMH.
OK 5. OcymiecTBasiTh YCTHYIO M MUCbMEHHYIO KOMMYHHUKAIIMIO HA TOCYJApCTBEHHOM SI3bIKE C
y4eTOM 0COOEHHOCTEN COLMAIHOTO U KYJIbTYPHOTO KOHTEKCTA.
OK 7. ConeiicTBOBaTh COXpaHEHUIO OKpPYKaIOLIEH Cpelbl, pecypcocOepeskeHuto, 3PPEeKTUBHO
JIENCTBOBATh B UPE3BBIYANHBIX CUTYALUSX.
OK 9. Ucnonb3oBath HHOOPMALIMOHHBIE TEXHOJIOTUN B TPO(HECCHOHATIBLHON JeSITENbHOCTH.
OK10. TIlonb3oBaThcsi MNpo(decCHOHATBPHOM  TOKYMEHTallMell Ha TOCYyJapCTBEHHOM H
WHOCTPaHHOM $SI3bIKAX.

0) npodeccuonanbubix (IIK):
I[IK 1.1 OuenuBarh COOTBETCTBME METOAMKH 3ajayaM aHAJIM3a MO JAUANAa30HY HU3MEPSIEMBbIX
3HAQ4YEHHUI U TOYHOCTH.
I1IK 1.2 Be16upars onTuMaabHbIE METOIBI aHATH3A.
I1K 1.3 TloaroTaBauBaTh peareHThl, MaTEPUAIIbI K PACTBOPHI, HEOOXOAUMBIC ISl aHATH3A.
IIK 1.4 PaGoTaTh ¢ XUMHUUYECKHUMH BEIIECTBAMH W 000OPYJIOBAHUEM C COOIIOJICHUEM OTPACIIEBBIX
HOPM U 3KOJIOTUYECKOM O€30MacHOCTH.
I[IK 2.1. OGcmyxuBaTh W SKCIUTyaTHPOBaTh JabopaTopHOE 000pYyIOBaHUE, HCIBITATEIHHOE
o0opynoBaHKE U CPEACTBA U3MEPEHUSI XUMUKO-aHAIUTUYECKUX 1a00paTopHil.
[IK 2.2. IIpoBoauTh KayeCTBEHHbIH W KOJIMYECTBEHHBIN aHaiW3 HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB XMMHUECKUMU U (HU3UKO-XUMUYECKUMU METOJaMHU.
I1K 2.3. IIpoBOIuTH METPOJIOTHYECKYIO 00pabOTKY pe3yJabTaTOB aHAHU30B.
I[IK 3.1. IlnanupoBaTh ¥ OpraHW30BBIBaTH PabOTy B COOTBETCTBHU CO CTaHAapTaMU
MPEANPUATHS, MEXKIYHAPOAHBIMU CTAaHIAPTAMHU U APYTUM TpeOOBaHUSIMHU.
1K 3.2. Opranu3oBbiBaTh 0€30MacHbIE YCIOBHSI MPOIIECCOB U MPOU3BOICTBA.
I[IK 3.3. Amnanu3upoBaThb NPOU3BOJACTBEHHYIO MAEATEIbHOCTh J1a00paTopud W OILIEHUBATH
HKOHOMHUYECKYIO 3P PEeKTUBHOCTH PaOOTHI.

1.4 PexoMenayeMoe KOJIMYECTBO YaCOB HA 0CBOEHHE MPOrPaMMbI THCHHILINHBI:
MaKCHMAJbHOI y4eOHOH Harpy3ku oOydaromierocss /3 4acoB, B TOM 4YHCIE: 00s3aTeJbHOI
ayIUTOpHOM yueOHOW Harpy3ku oOydaromerocss 60 4YacoB; €aMOCTOATENbHOH pPaOOTHI
oOyuatomierocs 134yacos.
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2. CTPYKTYPA U COAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O0bem yueOHOM JUCHUIIMHBI M BUBI Y4e0HOH padoThl

Buo yueonou paoomot Oovem
yacoe
MaxkcumanbHas yyeOHasi HAarpy3Ka (Bcero) 73
Oo6s13aTes1bHAA AyAUTOPHAA yyeOHAsi HATPY3Ka (BCEro) 60
B TOM YHCJIE:
JICKIIMOHHBIE 3aHATUSA 30
nabopaTOpHBIC 3aHITHUS 30

IMPAKTUYICCKUC 3aHATUA

KOHTPOJIbHBIC pa6OTLI -

KypcoBasi paboTa (mpoekT) (eciu npedycmompeHo) -

CamocTosiTeqibHasi padoTa o0yyaroinerocs (Bcero) 13

B TOM YHUCJIC.

Tecmosvie 3a0anus, 1abopamopHvle pabomvl, OOMAUHAL pabOmMa 13

[Tpomexyrounas atrrectainus B Gopme:  ouppepenyuposannsiii 3auem (4 cemectp)




2.2. TemaTu4eCKUH IUIAaH U COAEP:KaHUE YIeOHOU M CLIHIJIMHBI

EH.02 OBIIAAA N HEOPTAHUYECKASA XUMMUSA

HaumenoBanue Coaepikanue yueOHOTro MaTepuaJa, JabopaTopHblie M NPpaKTH4YecKHe padoThl, O0bem yacoB YpoBenb
pa3esioB U TeM caMoCTosiTe/IbHAasi paboTa 00y4aoImMXcst OCBOCHHS
1 2 3 4
4 cemecTp
Paznien 1. Teopetnyeckne OCHOBBI XUMUU
Tema 1. BBenenue | Conepxanue yueOHOro Marepuasa
B 0011y 10 u | 1 | [Ipeamer u 3amaun xuMun. 3HaUY€HNE HEOPTAaHUYSCKOW XUMHUH. XHMHS U OXpaHa OKPY>KaroIIeH
HEOpPraHu4ecKyIo cpenbl. Ponb OTEUECTBEHHBIX M 3apyOSKHBIX YUEHBIX B Pa3BUTHU XUMHH. OCHOBHBIE 3aKOHBI 1
XUMMUIO XUMUU. 1
Tema 2. Copep:xanue y4eOHOro MmaTepuaja
Ilepuomnyecknit | 1 | Otkpeitre Ilepuoanueckoro 3akoHa. CoBpeMeHHas (OPMYIUPOBKA MEPHOIMYSCKOTO 3aKOHA
3aKOH U JI.1. MenneneeBa B CBETE TCOPUHU CTPOEHUS BelIeCTB. Masbie U OOJIbIITNE TIEPHOIBI, TPYIIBI U
nepuoguvecKasi MOATPYINIBl  TEPUOJAUYECKOM  CHCTEMBI.  DIEKTPOHHble  KOH(QUTYypalMh  aroMOB B
cucTeMa HEBO30YKJICHHOM M BO30YXJICHHOM COCTOSHUH. 1 1
3jementoB /.M. Xapaktepuctuka siemMeHToB |-1V meprnosoB, MCXOIs W3 HMX TOJIOKEHHUS B TEPHOIUYECKON
Menpeneesa. CUCTeME, C TOYKM 3pEHHs] TEOPUU CTPOEHMsI aroma. BHIIbI XMMHYECKOU CBSI3U: MOJSpHAs U
Teopus crpoenust HEMNoJIIpHAasi KOBAJICHTHBIE CBS3H, HMOHHAS, BOJAOPOHASI, METaJUINYECKasl.
BelecTB CamocrosiTesibHast padoTa 00y4arOIIUXCs
1 | «DneKTpoHHOE CTPOCHHE aTOMOB. DJIEKTPOHHbIE KOH(MUTYpAllUd aTOMOB B HEBO30YXKIECHHOM U 1 3
BO30Y)KJICHHOM COCTOSTHUI.
Tema 3. Kiaccel | Conep:kanue yueOHOro MaTepuajia
HEOPraHHUYECKUX
R — 1 | Knaccudukanus HEOpraHU4eCKHX BEIIECTB.
CriocoObl MONydeHHUs, HOMEHKIAaTypa, (U3NYECKHEe U XHMHUYECKHE CBOMCTBA OCHOBHBIX, 1
KHCIIOTHBIX U aM(OTEPHBIX OKCHJIOB; aM(POTEPHBIX THAPOOKCH]IOB, KUCIOT, OCHOBAHUIA. 2
['eneTnyeckasi CBSI3b MKy KJIACCAMH HEOPTraHUYECKUX BEILIECTB.
JlabopaTopHble 3aHATHSA
1 ‘ Knaccugukarus HeopraHu4ecKix BEeIeCTB. 2




CriocoObl TIOJTy4YCHHMS, XUMHUYECKHUE CBOWCTBA OCHOBHBIX, KUCIOTHBIX U aM(POTEPHBIX OKCHJIOB;
aM(pOTEPHBIX THIPOOKCHIOB, KHCIIOT, OCHOBAHUH.
I'eHeTnueckas CBsI3b MEXKY KJIACCAMU HEOPTraHUYECKHUX BEIIECTB.

CamocrosiTesibHas padoTa 00y4arouuXxcst

1

Knaccudukanus Heopranumdeckux BemiecTB. ['eHeTHYeckas CBsI3b MEXAYy Kilaccamu
HEOpPraHUYECKUX BellecTB (paboTa ¢ IuTeparypoil, KOHCIIEKTHPOBAHHE)

Tema 4.
XUMHYECKHUE
peakuuu

Conep:xxanue yueOHOro Marepuaja

1

Tumnbl XuMHUUECKHX peakiui, ux kinaccudukamus. OopaTuMpie 1 HEOOPATUMBIE PEAKITUH.
CKOpOCTh XMMHMUYECKHX pEaKIUil. 3aBUCUMOCTb CKOPOCTHM XMMHUYECKHMX PEaKIHU OT MPUPOJIbI
pearupyronux BEIIeCTB, KOHIICHTPAIIMU, TEMIIEPATYPhI, KaTalln3aTopa.

Xumuueckoe paBHoBecue. CMenienrne xuMmuaeckoro papHoBecus. [Ipunnun Jle-IllaTense.
OKHCIIUTENTFHO-BOCCTAHOBUTENbHBIC peakiuu (pemokc-peaknuu win OBP).  Oxucnurenu.
BoccranoButenmn. BemectBa ¢ aBoitHOM mpupomoi. Kiaccudukanms penokc-peakiiuii.
CocraBneHne  ypaBHEHUM:  OKHCIWTEIbHO-BOCCTAaHOBHUTEIIbHBIE  peakuuil. PaccraHoBka
KO3(DHIICHTOB METOJIOM JJIEKTPOHHOrOo OajaHca W AJIEKTPOHHO-WUOHHBIM METOJOM (METOJ0M
TTOJTypEaKInii).

Pacu€t mossipHO#1 Macchl SKBUBAJICHTA OKUCIUTENIEH U BOCCTAHOBUTEICH.
OKHUCAUTENBEHO-BOCCTAHOBUTENBHBIE PEAKIMM C ydyacTheM Ouxpomara Kajlusi U IepMarHara
KaJusi, KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, pa30aBiIeHHONW M KOHUEHTPUPOBAHHOW a30THOM
kucnoThl. PaccranoBka k03¢ UIIMEHTOB METOI0M

AIIEKTPOHHOTO ajlaHca M METOJ0OM MOJypeaKIuii.

JlabopaTopHble 3aHATHS

1|

Tunel XUMHYECKUX peaKI.[HfI, ux KHaCCI/I(i)I/IKaLII/If{. OKHCIIUTEIIFHO-BOCCTAHOBUTEILHBIE pC€aKknuun

CamocrosiTesibHAasA padoTa 00y4arOIIUXCS

1 ‘ VYnpaxHenus o cocrasienno OBP

Tema S. PactBopsl

Conepxanue yueOHOro Marepuasia

1

Ilonstue o AUCIICPCHBIX CUCTCMaAx. Bugst AUCTICPCHBIX CUCTEM: pr6OI[I/ICHepCHBIC CHUCTCMBI
(CYCH6H3I/II/I u BMYJ'IBCI/II/I), KOJUJIOUAHBIC 1 UCTUHHBIC PACTBOPLI.
Ilonstue o pacTBOpUMOM BCHICCTBE U PACTBOPUTCIIC. FI/IIlpaTHaSI TCOpHA PpPacCTBOPOB I[I/I




MenneneeBa. Buapl pactBopoB. CriocoObl BBIpXEHHUS KOHIICHTpAIIMH PacTBOpPOB. MaccoBas
A0JIA, MOJISIpHAad KOHOCHTpAaUWA U MOJIApHAas KOHICHTPpAlUA SKBUBAJICHTA.

JlabopaTopHble 3aHATUA

1 ‘ PacTtBOpbI HETOYHON KOHIEHTpALMU. PaCTBOPBI TOUHON KOHIIEHTPALUU

CamocrosTeIbHasA paﬁoTa Oﬁy‘lalOIIII/[XCH

1 | Pemenue 3a1ay Ha pacTBOPHI.
Tema 6. Conep:xxanue yueOHOro Marepuaja
DIIEKTPOJIUTHI _
HEITEKTPOTATEI 1 | DneKkTpoauTel W HEIIEKTPOJUTHI. OCHOBHBI? TOJIOXKEHHUS  TEOPHH  ONEKTPOTUTHIECKOH
auccoranuy. Jlucconuanusi KuciaoT, OCHOBaHUH COJIEH.
[TonsaTue o cTeneHu U KOHCTaHTe aucconranyu. CHIIbHBIC U C1a0ble IEKTPOTHUTHI.
XUMHYECKUE PEAKIIUU MEXAY JJIEKTPOIUTaMU. MOJEKyIsIpHbIe, TOJIHBIE M KpaTKue HOHHBIC
ypaBHeHus1. [Ipu3Haku TedeHus peakiuii 10 koHna. Boaa — kak cimaberit anexkrposmt. [lonstue o
pH pactBopoB. MHauKaTOPHI.
I'maposns coneit. Tunel rusponnza. akTopsl, BIUSIONINE HA CTENIEHb THAPOJIN3A.
JlaGopaTopHble 3aHATHSA
1 ‘ Teopust snexkrpoautTuyeckoit auccoruanuu. Conu. ['maponus cosen.
CamocrosiTesqibHasi padoTa 00y4aroIMXxcs
1 ‘ YpakHeHus 0 HallMCAaHUIO YPaBHEHUSI TUPOIIN3a COJIeH, MOHHBIX PEaKIIHA.
Paznen 2. Xumusg djIeMEHTOB U UX COEIUHEHUHN
Tema 7. Conepxanue y4eOHOro Marepuasia
p — DneMeHTHI.
I'anorensl 1 | Obmas xapakrepuctuka snemeHToB VIl rpynmsl nepuoanyeckoit cucremsr .M. Menneneesa.

OO11as XapakTeprUCTUKa raJIoreHOB.

Xnop. XapakTepUCTHKA 3JE€MEHTa, HUCXOAS W3 €ro MOJIOKEHHUS B IMEPUOJUYECKOU CHCTEME, C
TOYKH 3PEHUSI TEOPUU CTPOSHUSI aTOMa, BOBMOYKHBIE CTETIEHH OKUCIICHUS, PU3NIECKHE CBOWCTBA,
pacmpocTpaHeHUss B TPUPOJE, CIOCOObI TONyYeHUs, XMMHUYECKHE CBOMCTBA. Baxueiimme
COCIMHEHMS XJIOpa. XJIOPOBOJOPOJ, COJIIHAS KUCJIOTA, XJOPUIbI, UX MOJY4€HHE U CBOUCTBA.
Kucnopoansie coequnenus xmopa. KauecTBeHHbIC peaklluy Ha XJIOPUA, OpOMUI U UOTUA-HOHBI.
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Buosornyeckue pojb TaJOreHOB, NPUMEHEHHE XJopa, Opoma, Hoga M HMX COCAMHEHUH B
MEIMIMHE ¥ HAPOJHOM XO3sWCTBE. [amoreHsl M okpyxaromas cpena. IlpaBuwio pazbaBieHus
KHCJIOT, TEXHUKA 0€30MaCHOCTH NPU pabOTe € XJIOPOBOJAOPOJTHOM KUCIOTOM.

JlabopaTopHble 3aHATUSA

O6mas xapakrepuctuka snemeHToB VII rpynmnsl nepuoanueckoit cucremsl .M. Menneneesa.
OOmiasi xapakTepUCTHKA TaJOreHOB. Xjop. XJIOPOBOJAOPOJ, COJIHAs KHUCIOTa, XJIOPUIBI, HUX
MIOJTy4eHUE U CBOMCTBA.

CamocrosTeIbHasA paﬁoTa Oﬁy‘lalOIIII/[XCH

1

PabGota ¢ yueOHOUW nuTEpaTypod MO POJIM W TPUMEHECHHUIO TAJIOTEHOB M HMX COCIUHEHUH,
BBITIOJTHEHUE YITPAXKHEHUH.

Tema 8.
p — DIEeMEHTHI.
XanbKOTr€HBI.

Conep:xxanue y4yeOHOro marepuaja

1

O6mras xapaktepuctuka smemMeHToB VI rpymmbl nepuoandeckoit cuctemsl J[.M. Menneneena.
OO01ast XapaKTepUCTUKA XaJIbKOTEHOB.

Kucnopon. Annorponus kucinopoaa. CoeIMHEHUs] KUCIOPO1a C BOAOPOAOM.

Cepa. XapakTepucCTHKa CEepbl, UCXOJs W3 €€ MOJIOKEHUS B MEPUOJUYECKON CHUCTEME, C TOYKH
3peHusi TEOPUH CTPOCHUS aTOMa, BO3MOXKHBIE CTENEHU OKHCIEHUs, (U3NYECKHEe CBOMWCTBA,
pacnpocTpaHeHue B MPUPOJE, CHOCOObl MONy4YeHHUs, XUMHUYECKHMEe CBOHCTBa. Baxueiimue
coequreHus cepbl. CepoBomopon. JleicTBue cepoBomopoaa Ha opranu3M. Cynbduapl. OKCHIbI
cepel (IV) u (VI). Cepnas xucnmorta. Cynbpurel. CepHas KucIOoTa. XUMHYECKHE CBOMCTBA
pa30aBiIeHHON U KOHIICHTPUPOBAHHOM KUCIIOTHI, TEXHHKA Oe3omacHoCcTH npu padoTe. Cynbdatsl.
Tuocepnas xucnorta. Tuocynbdar Harpus. buonmormyeckas ponb xanbkoreHoB. [IpumeHeHHe
KHCIIOpO/ia, Cepbl U UX COCIMHEHUN B MEOUIIMHE U HApOJAHOM Xo3sicTBe. KauecTBeHHBIE
peakiuu Ha cynb(ubl, cynb@UTHI, CyIb(aThl.

JlaGopaTopHble 3aHATHS

OOmiast xapakrepuctika s1eMeHToB VI rpynmel nepuoguueckoi cucremsl [[.M. Menneneesa.
OOmast xapakrepuctuka xainbkoreHoB. Kucnopoa. Cepa. Cepnas kuciora. KauecTBeHHBIE
peakuMy Ha cyabuabl, CyabGUThI, CYIb(haThl.
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CamocrosiTesibHas padoTa 00y4arouuXxcst

1

Pabora ¢ yueOHOH nmTepaTypodl MO PO W TMPUMEHEHUIO XaJbKOTCHOB W WX COCIWHCHUH,
BBIIIOJTHEHUE YIPAKHEHUI

Tema 9.

p— DJeMEeHTHI.

I'maBHas
noarpynna V
IPYIIIBL.

Conepxxanue yueOHOro Marepuasa

1

OO6mrast xapakTepUCTHKA 3JIEMEHTOB V TPYIIbI TIABHOW MOATPYIIBI MEPUOANUYECKON CHCTEMBI
J.1. MenneneeBa. A30T. XapakTepUCTUKA a30Ta, UCXOJI U3 €r0 MOJOKEHUS B MEPUOTUIECKOIN
CHUCTEME, C TOUKH 3PEHUs TEOPUU CTPOEHHUS aToMa, CTETICHH OKUCIEHUs, (PU3MYEeCKUE CBOMCTRA,
pacmpocTpaHeHHe B TMPHUPOJE, CIOCOOBI TOJMyYeHHUs, XUMHUYECKHE CBOWCTBa. BakHeiimue
COCTMHEHUS a30Ta.

AMMHaK, ero crocoObl TOJIy4eHHs, (PU3WYecKne W XUMHYeckue cBorcTtBa. Conm aMMOHWUS,
crocoObI TIOJTyY€HHUs, CBOMCTBA.

Oxkcunpl a3ota. Azotucras kuciiota. HUTpursr.

A30THasi KHCIIOTa, CHOCOOBI TOJydeHHUs, (PU3NYEeCKHe W XUMHYECKHE CBOWCTBA, TEXHUKA
Oe3omacHOCTH npu pabote. Hurpatsl.

JlaGopaTopHble 3aHATHSA

1

XapakTepuCTUKa 3JIEMEHTOB V TpyImbl TJIaBHOW MOArPYIIbl Nepuoauyeckoit cuctemsl 1.
MenneneeBa. A30T. AMMHUAK, €r0 ClIOCOOBI MOTy4YeHUs. A30THASI KUCJIOTA, CIOCOOBI IMOTYyUYEHUS

CamocrosiTesqibHasi padoTa 00y4aroIMXxcs

1

PaGora ¢ yueOHOI1 tuTepaTypoii Mo pojau U MPUMEHEHUIO0 a30Ta, pochopa U UX coeuHEHHH,
BBITIOJIHEHUE YIIPAXKHEHUI.

Tema 10.

p — DneMeHTHI.

I'naBuas
noarpynna 1V

IPYIIIBL.

Conep:xanue y4yeOHOro MmaTepuasa

1

OO01as xapakTepucTuka 31eMeHToB |V TpyIisl, rMaBHOM MOATPYIIBI MEPUOIUUECKON CHCTEMBI
J.1. MenaeneeBa.

Yraepoa. XapakTepucTUKa yriiepoJa, UCXOAs U3 €0 MOJIOKEHUs B IIEPUOJUYECKON CUCTEME, C
TOYKH 3PEHHS TEOPUH CTPOCHHS aTOMa, CTEIICHU OKUCIICHUS, aJNIOTPOIUS Yraepoa, aicoporus,
pacrpocTpaHeHue B IPUPOJE, MOJIyUEHUE, CBOWCTBA.

Oxkcunpl yriaepoja, X MoJIy4eHHe, CBOMCTBA.

YronpHas KUCIIOoTa U €€ COJIH.

CpaBHuTENbHASA XapaKTePUCTUKA KapOOHATOB U THUAPOKAPOOHATOB.

Kpemuuii. Pacnpoctpanenne B mpupoae. Oxcun kpemuus (1V). KpemuueBas kwucnora.
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Cuiukarsl.
buonorudeckast posb yriepoaa. [I[pumMeHeHHe B MEIUITMHE U HAPOJHOM XO3SICTBE yriepojaa W
ero coequHeHni. KauecTBeHHBIC peakiny Ha KapOoHAT- U THIPOKapOOHAT-aHUOHBI.

JlabopaTopHble 3aHATUA

Xapakrepuctuka 31emMeHToB [V rpynmsl, IiIaBHONM NOATPYIIIBI NepHOanYecKor cuctemsl J[.M.
Menpeneesa.

VYrnepoa. Okcunbl yriaepoja, ux mnoxydeHue, cBoricTea. KauecTBeHHbIE peakiiny Ha KapOOHAT- U
rUIpOKapOOHAT-aHUOHBI.

CamocrosiTesibHas padoTa 00y4aroLuXCst

1

Pa6ora ¢ yueOHOI1 nuTepaTypoil o posu U NPUMEHEHUIO Yriepoa, KpeMHHS U UX COEAMHEHUH,
BBITIOJTHEHUE YITPA)KHEHUM.

Tema 11.

p— DJNEeMEHTBI.

['maBHas
noarpymma |1

TPYIIIIbI

Conep:xxanue y4yeOHOro marepuaja

1

O6mras xapakrepuctuka memMeHToB |l rpymnmel, TIaBHOW MOATPYIITEI IEPHUOAUUECKON CHCTEMBI
.. Menneneena.

Bbop. Xapakrepuctuka 0opa, UCXOAsI M3 €ro TOJOXKEHUS B MEPHOJUYECKON CHUCTEME, C TOYKH
3peHusi TEOPUHU CTPOCHUS aTOMa, CTETNIeHU OKUCIIEHUS, paCIpOCTPaHEHHE B IPUPO/IE, TIOTyIEHHE,
coiictBa. Coequnenue 6opa. Oxcua 6opa, OOpHbIE KUCIOTHI M UX COJIH.

AmromuHuil. XapaKTepuUCTHKA AITIOMHHHS, HCXOIS U3 €ro IMOJIOKEHHS B MEPUOAUYECKOU
CUCTEME, C TOYKH 3PEHHUS TEOPUU CTPOCHHUsSI aToMa, CTEIEHU OKHUCIICHHUS, PaclpoCTpaHEHHE B
npupoje, mnoiydeHue, cBoiictBa. CoenuHeHus: amoMUHHS. AMGOTEpHBIM XapakTep OKcHIa
QATIOMHUHHUS ¥ THAPOKCHUIA ATFOMUHUSL.

buonorudeckast poJsib, MpUMEHEHWE B MEIUIIMHE M HAPOJHOM XO3AWCTBE COEIMHEHUs Oopa U
amomuHus. KauecTBeHHbIe peakiuu Ha OopaT-, TeTpabopaT-aHHUOHBI U KATHOH aTIOMUHUSL.

JlaGopaTopHble 3aHATHSA.

Xapakrepuctuka d1neMeHToB [II rpynmsl, rmaBHOM NMOArPYNIBI IEpUoaUdYecKor cuctemsl JI.H.
Menneneesa.

bop, monydenue, cBoiicTBa. AmoMuHuN. KauecTBeHHble peakiuu Ha Oopar-, TeTpadopar-
AHUOHBI U KAaTUOH aJIOMUHHSL.

CamocrosiTesibHast padoTa 00y4aromMxcst
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Pabora ¢ yueOHO¥ JIuTepaTypoil 0 POJIH U MPUMEHEHHUIO 00pa, ATIOMUHUS U UX COCAMHCHHUIA,
BBIIIOJIHEHUE YIIPA)KHEHUM.

Tema 12.

S — DJIEMEHTEL.

Conepxxanue yueOHOro Marepuaja

1

OO6m1as XxapakTepucTUKa METaIOB, (PU3NYECKUE U XUMUUECKHE CBOMCTBA, METAJUIMUECKas CBSI3b.

I'maBHas OO6mas xapakrepuctuka MetamwioB |l rpynmnel riaBHOW MOArpynnbl NEPUOAUYECKOM CHCTEMBI
noarpymnma |1 J.N. Menneneena.
TPYIIIbI [[lenouno3zemenbHbie MeTaiUIbl. Kanbiuii u Mmarauil. XapakTepuCTUKaA 3TUX METAJUIOB, UCXOIS U3
MOJIOKEHUSI B TEPUOJMYECKON CHCTEME, C TOYKHA 3PEHHs] TEOPUU CTPOCHUS aToMa, CTEIEHU
OKHUCIIEHUs, PACIIPOCTPaHEHHUs B IPUPOJIE, MOJTydeHne, cBorcTBa. CBOMCTBA COCTMHEHUN MarHus
u Kanbius. OKCUIIBI, TUAPOKCHIBI, CYITb(haThl, KAPOOHATHI.
[Tonsartue xectkoii Boabl. KauecTBeHHBIE peaKIIuy Ha KATHOHBI KATBIIMS M MArHHSL.
buonornueckas posb kanmelius W MarHus. [IpuMeHeHHE B METUIIMHE W HAPOIHOM XO3SHUCTBE
MarHus, KaJIbIHS ¥ UX COCTMHCHHM.
JlabopaTopHble 3aHATUSA
1 | lllenmouno3zemenpHble MeTayUibl. Kanbiuii u maramii. KadecTBeHHbIE peakIMu Ha KaTHOHBI
KaJIbLIVSI U MarHusl.
CamocTosiTesqibHasi padoTa 00y4aroIMXcs
PaboTa ¢ yueOHOM TuTEpaTypHOU MO POJIU U MPUMEHEHHIO KaJIbIIHsI, MATHUS U UX COCIMHCHUM,
BBITIOJTHEHUE YITPAXKHEHUH.
Tema 13. Conep:xanue y4yeOHOro MmaTepuasa
S — DJIEMEHTEL. -
[aBHas OO01as xapakTepucTUKa METAJUIOB, (PU3HUYECKUe U XUMUECKUE CBOHCTBA, METAIUIMYECKAs CBASD.
moarpymma | OOmas xapakTepucTuka MeTayioB | Tpynmel INIaBHOM MOATPYHIBI MEPUOAUMYECKON CHCTEMBI
rpyrma J.N. Menneneesa.

XapakTepucTUKa HATpUs W KaJdsl UCXOJs U3 MOJOKEHUSI B MEPUOUUYECKON CUCTEME, C TOUKH
3pEHHsI TEOPUU CTPOCHUS aTOMa, CTEIIEHU OKUCJIEHUS, PaCIIpOCTPaHEHUs B PUPOJIE, NTOTYYCHHUE,
CBOICTBA.

CoenunHenust HaTpus U Kanusi. OKCUIbI, THAPOKCHIBI, cOTU. KauecTBEHHbIE peakui Ha KAaTUOHBI
HaTpus U Kanusa. buonorunueckas posib. [IpuMeHeHME B MEOULMHE W HApPOJHOM XO3SIMCTBE
HATPUsl, KA U UX COCTUHEHUMN.

JlabopaTopHble 3aHATHS

1

O6H_Ia$I XapaKTCpHUCTUKa MCTAJJIOB. COGZ[I/IHGHI/ISI HaTpusA U KaJlusd. KauecTtBeHHBIC pCaKknn Ha
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KaTUOHBI HATPUA U KaJIW.

CamocTosiTesibHas padoTa 00y4aroIuXcst

Pabota ¢ yueOHOIi IuTepaTypoid o 0OIIMM CBOKWCTBAaM, POJIA M IPUMEHEHHIO KaJlusl, HAaTpUs U
UX COCIMHEHUM, BBIIIOJIHEHUE YIPAKHEHUM.

0,5

Tema 14.

d — DiieMeHTHI.

[To6ounas
noarpynna |
TPYIIIBL.

Conep:xxanue yueOHOro Marepuaja

OO6mrast xapakTepruCTUKa METAIOB, (PU3NYECKUE U XUMHUUECKHE CBOMCTBA, METAJUIMUECKas CBSI3b.
OO6mrast xapakTepuUCTHKa METAJUIOB | TPYNIbl TIaBHOW MOATPYIIBI MEPUOIUUECKON CHUCTEMBI
J.N. Menneneena.

XapakTepucTuKa MeIu U cepedpa, UCXOIsl U3 TOJOKEHHS B MEPUOANYECKON CHUCTEME, ¢ TOUKH
3pEHHsI TEOPUU CTPOCHHS aTOMa, CTETICHN OKUCJICHUS, PACIIPOCTPaHEHHS B IPUPOJIC, TTOTYICHHE,
CBOIICTBA.

Coennnenne Mmenu. OKCHABI ¥ TUAPOKCHIBI. KOMIUIEKCHBIE COETMHEHUS.

Coemunenus cepebpa. Oxcun cepebpa. Hutpar cepebpa. KomruiekcHble W KOJIJIOWIHBIS
coeTMHEeHMS cepedpa

buonornueckas posb Menu u cepedpa. [IpumeHenne B MeIMIIMHE W HAPOJHOM XO35HCTBE MEIH,
cepedpa ¥ UX COCTMHEHU.

JlaGopaTopHble 3aHATHSA

1

Coenunenue meau. CoequHeHus cepedbpa. KoMIiekcHbIe ¥ KOJUIOMIHBIC COSAMHEHHS cepedpa

CamocrosiTesqibHasi padoTa 00y4aroIMXcs

PaGora ¢ yueOHOI1 uTepaTypoil Mo poau U MPUMEHEHUIO MEIH, cepedpa U X COSANHEHUH,
BBITIOJIHEHHUE YIIPAKHEHHIH

0,5

Tema 15.

d — DieMeHTHI.

[To6ounas
noarpynna Il
TPYTIIIBL.

Conepxanue y4eOHOro Marepuasia

OOwas xapakrepuctika MetamioB |l rpynnbsl mo604HON MOArpyNIbl NEPUOTUIECKON CHCTEMBbI
JI.1. MenaeneeBa.

XapakTepucTUKa IIUHKA W PTYTH, UCXOAS U3 IOJIO)KEHUS B IEPUOJUYECKON CUCTEME, C TOUKH
3peHusl TEOPUU CTPOEHUS aTOMa, CTEIIEHN OKUCIIEHHUs, paCIIPOCTPAHEHHS B IIPUPOJIE, NTOJIyUYEHUE,
CBOMCTBA.

Coenunenue HKa. OKCua U THAPOKCH] IIMHKA. AMdoTepHOCTh. COoM UHKA.

Coegunenns pryti. Okcuapl prytu. Conu pTyTH.
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buonorudueckas POJib IMHKA, BJIMAHUC COGI[I/IHCHI/H\/JI PTYTU Ha XUBBIC OpTaHHU3MBI. HpI/IMeHeHI/Ie
COCAMHCHUC PTYTU M HMHKA B MCAWIIMHEC, B HAPOJHOM XO3SIMCTBE.

JlabopaTopHble 3aHATUSA

1 | Coenunenue muuka. Coegunenus pryru. Conu nunka. Conu pTyT. 2
CamocTosiTe/IbHAsA padoTa 00yqyaroImMXCs
Pa6ora ¢ yueOHOI tuTepaTypoil IO PO U MPUMEHEHUIO INHKA, BIMSHUIO PTYTH Ha KUBbIE 0,5
OpraHu3MBbI, IO TPUMEHEHUIO COCMHEHUH PTYTH U IIMHKA B MEIUIIMHE, B HAPOTHOM XO3SHCTBE;
BBITIOJTHEHUE YIIPaKHEHUH
Tema 16. Conep:xxanue y4yeOHOro marepuasa
d — DneMeHTHI.
ToGounas O6bmas xapaktepuctuka MetaioB VI rpynmnel moO0OYHON MOATPYIIIEI MEPHOIUIECKON CHCTEMBI
noarpymma VI, JI.1. Menneneena. 2

VII, VI rpynmst

XapakTepucTuKa Xpoma, UCXOJs M3 TOJIOKEHUS B MEPUOJIUYECKON CHCTEME, C TOUKH 3pPEHUS
TEOPUH CTPOCHHS aTroMa, CTENCHW OKUCICHHUS, PACIpPOCTPAHEHHS B TPHUPOJE, IOJTydCHHE,
CBOMCTBA.

Coenunenue xpoma. OKcUibl U TUAPOKCHIBL. XpoMathl. [[uxpomaTel. OKHCIUTENBHBIE CBOWCTBA
coequnenuit xpoma (VI).

buonorudeckas poas xpoma. [IpumeHeHne coeuHeHnid XpoMma.

O6mras xapakrepuctuka MetauioB VI rpynmel moO0YHOM MOATPYIIIBI IEPHOIAYECKON CHCTEMBI
.. Menneneena.

XapakTepucTUKa Mapraiiia, UCXOs U3 MOJIOKEHUS B MEPUOJINYECKOM CUCTeME, C TOUKH 3PEHUS
TEOPUU CTPOCHHUS aTroMa, CTENEeHH OKHCIICHHUS, PACIpOCTPaHEHHs B MPUPOJIE, MOJyYeHHE,
CBOMCTBA.

Coenunenue mapranna. Okcuabl U TUAPOKcHAbl. MapranmoBas kucinota. Kanus nepmanraHar,
€ro OKHUCIIUTEIbHBIE CBOWCTBA B KUCIIOW, HEUTPAIbHOM U IIEIOYHOMN cpeax.

buonoruueckas pons mapranina. [IpamMeHenne kaaus nepMaHraHara B MEAUIIMHE.

OOmas xapaktepuctuka MetauioB VI rpynmel moGoyHONW MOATPYNIBI  MEPHOAUYECKOM
cuctemsl JI.11. Menzaeneena.

XapakTepucTHKa XKeJjle3a, UCXOs U3 MOJOXKEHHUsS B NMEePHOAMYECKONH CHCTEME, C TOYKU 3PEHUs
TEOPUH CTPOEHHUsSI aToMa, CTENEHH OKUCJICHHUs, PAaCHpOCTPaHEHUs B IPHUPOJE, MNOJIy4EHHE,
CBOMCTBA.
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Coenunenus xene3a. Okcunpl, rugpokcuabl. Comu xenesza. CruiaBbl JKemesa.

KauectBenHble peakuuu Ha katuonsl xesesst (11, 111).

Buonornyeckas pons xenesa. [lpuMmeHeHne xene3a U €ro COSIMHEHUS B METUIIMHE W HAPOJHOM
XO35HCTBE.

JlaGopaTopHble 3aHITHS

1

Coenunenue xpoma. OKCHJIbI U TUIPOKCHUIBI. XpoMaThl. JIMXpoMartsl.

Coenunenue Mapranuna. Maprannosas kuciora. Kamusi mepmaHraHaT, €ro OKHCIIHUTEIbHbBIE
CBOMCTBA B KUCJIOW, HEUTPAJIBHOW U LIEJIOYHON cpeaax.

Coenunenus xenesza. KauecrBennsle peakiyu Ha KaTuoHsl skenessl (11 I11).

CamocrosiTesibHast padoTa 00y4aroIIUXCs

PaboTa c yueOHOI nTuTEpaTypOii; BHIMOJHEHNE TECTOB

0,5

HUTOI'O:

73




3. YCJI0OBUS PEAJIM3ALIMA ITPOTI'PAMMBI TN CHUITJINHBI
3.1. Tpe6oBaHNA K MUHMMAJIbHOMY MATEPHAJbHO-TEXHHYECKOMY 00ecre4yeHHn 0

Peanuzanuss y4eOHON aucuumiauHbl TpeOyeT Hamuuus ydeOHoro kabunera «OOmmas
HEOPraHUYeCKasi XUMHUSI».

Oo6opynoBanue yueOHOro kabuHera:

Pabouee mecto npenogaBarens, obopynoBanHoe [TK
Kitaccuas nocka

Y4eOHbIe 1a00PATOPHBIE CTOJBI U CTYIIbS

HIkads! ams XpaHeHUs] y4eOHO-METOJMYECKON JIUTEPATYPhl H CPEICTB 0OyUCHHS
Cucrema KanuwuIspHOTO eKTpodopesa «kanenb-105M»
Cnexrpodoromerp [13-5400Y D

Vnerpa3zsykoBas BanHa BY-09-«S1-®I1»-01

Tesno 206 Kapmannslii npubop 11 usmepenust yposHs PH u remnepartypsl
Becsl TexHOJIOrMUECKHE

Moiika (HC)

[xad s xpaHeHUST PEaKTHBOB

Becwl ananuTnueckue

CrnupTOBKBI

KonGonarpesarens

Pedpakromep NPD-454 B2M

Tematnueckne TaOIHUITBI

YcTaHoBKa 711 TATPOBAHUS

bauns sBonsnas

bunorenuuocrar

baza xumuyeckux peakTuBOB

Texnosornueckas mprcTaBKa ¢ MMoJABOJIOM BOJbI U CBETUIILHUKOM
KonaykroMerp DkcnepTHbIM

[IpoOupxoaepxarenb

[TpoOupku

Kon6sr 250 mn

Kon6sr 500 mn

Konobeil n

dapdoposas cTymka

dapdopoBbie cTakKaHUYUKU

BopoHk# cTekIsHHbIE

Crakanbl MmepHbIe S00MIT

Crakanbl MmepHbIe 150 M

Crakanbl MepHBbI€ 250M1

TaTuB Ans npoOUpoK

[Tunerku

Crynku ¢paphopoBsie

[Tectuku

[unuaaps! mepHble SOMII

unuaaps! mepabie 100M

CrakaHbl ¢ geixenueM 250Mi

Crakansl ¢ nenenueM S00mi

[TopTpeTsl BbIAAIOMINXCS XUMUKOB

PeaktuBbl

TexHnuyeckue cpeacTBa 00y4eHHs:

MynbTUMEIUINHBIN IPOEKTOP
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OkpaH

3.2. UnudopmanmoHHoe obecnieyeHne 00yueHusl.

OcHOBHbIE HICTOYHHMKH:

1. I'yceBa, E. B. Xumus qis CIIO : yyeOHO-MeToanueckoe nmocodue : B 2 vactsx : [12+] / E.
B. TIyceBa, M. P. 3uranmmna, JI. WM. KynukoBa ; KazaHckuii HalMOHAIbHBIN
HCCIEN0BATENIbCKUN TEXHOJOrndecknd yHmpepcurer. — Kazawp : KasaHckuii HaydHO-
uccleioBaTeNbckuil Texnonorndeckuii yausepcuter (KHUTY), 2019. — Yacte 1. — 168 c. :
nI. — Pexum JocTymna: 10 MOATIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=683671 (mara oOpamenus: 01.09.2021). —
buGmorp.: c. 150. — ISBN 978-5-7882-2792-4 (u. 1). — ISBN 978-5-7882-2791-7. — Tekcr :

AJIEKTPOHHBIH.

JlonoJIHUTEIbHbIE HCTOYHUKH:
1. Mudraxosa, H. III. O0mas u Heopranuueckass Xumus : ydeOHoe mocobue : [16+] / H. 1.
Mudgraxosa, T. II. TlerpoBa ; mox pea. A. M. Kysnemnona ; Kazanckuii HammoHaIbHBIN

HCCIIEJIOBATENBCKUI TEXHOJOTMYeCKni yHuBepcuTeT. — Kaszanp : Kazanckuil Hay4HO-
HCCIIeIoBaTeNbCckuil TexHomorndeckuit yauepeutet (KHUTY), 2017. — 408 c. : Tabmn., cxem.,
WL — Pexnm JIoCTyna: o TOIITHCKE. — URL.:

https://biblioclub.ru/index.php?page=book&id=560885 (mara o6pamienus: 01.09.2021). —
Bubmmorp.: c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT : 27eKTPOHHBIH.

IIporpammuoe obecnieyenue u UuTepHeT-pecypcesbi:

1.  https://resh.edu.ru/ -  Caiir  «Poccuiickass  DJIEKTPOHHAs  IIKOJIa.
HNutepaktuBHble ypOoKH «POCCHICKOW JJIEKTPOHHOM IIKOJBI» CTPOSTCS HAa OCHOBE
CHEIHaIbHO Pa3pab0TaHHBIX ABTOPCKUX MIPOrpamMM, YCHEIIHO MPOILIEAIINX HE3aBUCHUMYIO
SKCHEPTU3y. OTH YPOKH TMOJHOCTHIO COOTBETCTBYIOT (helepaabHbIM TOCYJapCTBEHHBIM
obOpazoBarenbHbiM  cTaHgaptaM (PI'OC) u mnpuMepHOW OCHOBHOM 00pa3oBaTEIBHOM
nporpaMme o01iero oOpa3oBaHus. YIpaxXHEHHs U MPOBEPOUHBIEC 3aJaHUs B YPOKaX JaHBI MO
TUIy 3K3aMEHAIMOHHBIX TECTOB M MOTYT OBITb HCHOJb30BaHbl JJIsi TOATOTOBKH K
rocyJIapCcTBEHHOM UTOroBo arrectanuu B popme OI'D u EI'D.

2. http://www.edu.ru - LleaTpansHbiii  00pa30BaTE/IbHBIA  MOPTA,  COAEPIKUT
HOPMAaTUBHbIE JOKYMEHThl MUHUCTEPCTBA, CTaHIAPThl, HH(OpPMALMIO O MPOBEACHUU
JKCIIEPUMEHTa, cepBep HHGOPMAIMOHHON TMOANEpKKU EIuHOro rocynapcTBEHHOTO
9K3aMEHa.

3. http://www.ege.edu.ru/ - Odunmansusiii mopran Eannoro I'ocymapcTBeHHOTO
Dk3ameHa,  coAepkuT  obmyro  umHpopmammio o EID,  9Kk3aMeHalMOHHbBIC
Marepuajibl, HOPMaTUBHBIE JIOKYMEHTHI.

4. http://www.fipi.ru - nopran HHPOPMALMOHHONW MOAIEPKKH MOHHUTOPHHIA

KadyecTBa 00pa3oBaHMs, 3/1eCh MOXKHO HaiiTn DeepanbHblii OaHK TECTOBBIX 33/IaHHIA.

5. http://www.ege.ru - Cepsep wuHpopmannonuoit mnoaaepxku "EJJUHOTO
I'OCYJAPCTBEHHOI'O ODK3AMEHA" ba3oBble TeCTbl IO IpeaMeTaM; MHCTPYKIUH I10
MOJrOTOBKE M ydacTuio BbImyckHUKOB OY B EI'D; Koanm(uUKaTophl 21€MEHTOB COJACpPKAHUS
1o 6a30BBIM LIKOJIBHBIM IIpeIMETaM, IpoBepsieMble Ha EI'D; HopMaTHBHBIE TOKYMEHTHI

6. http://testedy.ru - O6pa3oBaTesbHbBIil CepBep TECTHPOBAHMUS

7. http://www.intellectcentre.ru — caiir usnarenscrBa «MuTemiekr-Lientpy, rae
MOXXHO HaWTH Y4eOHO-TPCHHUPOBOYHBIC MaTepHajbl, JEMOHCTPAI[HIOHHBIC BEPCUH, OaHK
TPEHUPOBOYHBIX 33IaHHI C OTBETAMU, METOMYECKHE PEKOMEH/IAIIMH 1 00pa3Ibl PelIeH

8. http://www.alleng.ru/edu/ - caiiT comepXKuT mMOCOOMsS I TOATOTOBKH K
YpOKaM H 9K3aMEHaM B AJIEKTPOHHOM BH/IE


https://biblioclub.ru/index.php?page=book&id=683671%20
https://biblioclub.ru/index.php?page=book&id=683671%20
https://biblioclub.ru/index.php?page=book&id=560885%20
https://biblioclub.ru/index.php?page=book&id=560885%20
https://resh.edu.ru/
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.ege.edu.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.fipi.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.ege.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.intellectcentre.ru%2F
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.alleng.ru%2Fedu%2F
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9. http://karmanform.ucoz.ru/index/0-24 -

TpeHaXXepbl it MOAroToBKHU K EI'D u ipyrue pecypcsi.

CalT  COIEPKUT

IIpOrpaMMBbI-

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJINHBI

Kontponsr u oleHka pe3ylnbTaToB

OCBOCHHA OUCHUILIMHBI OCYIICCTBJIIACTCA

MPEIo/IaBaTeNIeM B TIPOIIECCe MPOBENEHHs JICKIMOHHBIX 3aHATHH M JIAOOPAaTOPHBIX padoT,
TECTUPOBAHUS, a TAK)KE BHIMOJIHEHUS 00Y4alOIMMUCS WHAUBUAYAJIbHBIX 3aJaHUM.

Pe3yabTaThl 00yueHus no dopMupyemble OueHo4vHbIe CPeACTBA MO
yueOHOH THCHMILINHE KOMIIETeHIIMHU AUCIUIJIMHE
YMmern: OK 1, Komriext 3aMaHui ittt
- JlaBaThb  XapaKTEPHUCTUKY OK 2, TECTUPOBAHUS
XUMHYECKHX  DJIEMEHTOB B OK 3, 3amanust s KOHTPOJBHOM
COOTBETCTBUU c X OK4 padoThI
MOJIO)KEHUEM B TMEPUOIUYECKOMN OK 5, Bomnpocsr K
cucreme XUMHUYECKUX OK 7, G depeHInPOBaHHOMY 3a4eTy
anemenToB .. Meneneena; OK 9,
- HCTOJIb30BaTh JIA0OPATOPHYIO OK 10,
mocyay u 000py/JI0BaHUE; [IK1.1,
- HaxoJWUTb  MOJEKYIAPHYIO [IK 1.2,
(dhopmyiy BelecTBa; IK 1.3,
- TPUMEHSATh Ha TPaAKTHKE IIK 1.4,
npaBuiia 0e3omacHoi paboThl B [K 2.1,
XUMUYECKOH jabopaTopuu; [IK 2.2,
- MPUMEHATh OCHOBHBIC 3aKOHBI IIK 2.3,
XUMHUM JUIsI PEIIeHUs 3aJad B IIK 3.1.,
obmacth  mpodeccuoHaIbHOM I1K3.2,
JIeSITeILHOCTH; I1K3.3
- TMpPOBOJUTH KayeCTBEHHbIE

p€aKkiiki Ha HCOPraHUYECCKUE
BEIIECTBA M HWOHBI, OTACIBHBIC

KJIACCHI OPraHNYEeCKHUX
COCJIMHEHUH;
- COCTaBIIATH YpaBHEHUS

peakiuii, MNPOBOIUTH PaCUEThI
Mo XUMHUYECKUM QopmynaMm u
YPaBHEHUSIM PEaKIUu;

- COCTaBJISITh  AJIEKTPOHHO-
WMOHHBIN OallaHC OKUCIUTEIhHO-
BOCCTaHOBUTEIHHBIX
MIPOIIECCOB;

3Harth:

- TUAPOJIU3 COJIEH, DIEKTPOIH3
pacriaBoB U pacTBOPOB (coJeit
U 1ienouei);

- JTUCCOIUAIINIO AIIEKTPOJIUTOB B
BOJHBIX PAcCTBOPAX, CUIbHBIC U
ci1abble AIIEKTPOJIUTHI;



http://infourok.ru/go.html?href=http%3A%2F%2Fkarmanform.ucoz.ru%2Findex%2F0-24
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- KIaccu(pUKAIMI0 XUMHUYECKUX
peaKkuyii ¥ 3aKOHOMEPHOCTU MX
MIPOBE/ICHUS;

- oOpatumble ¥ HeoOpaTUMBbIE

XUMHNUYCCKHUEC pcaKkuuu,
XUMHYECCKOEC PaBHOBECHC,
CMCIICHHUEC XUMHYCCKOT'O

paBHOBECHS TMOJ JACHUCTBUEM
pa3Nu4HbBIX (PAaKTOPOB;

- o0myrw  XapaKTepUCTHKY
XAMUYECKUX DJIEMEHTOB B CBS3H

C ux IIOJIOKECHHUEM B
MIEPUOANYECKON CHCTEME;
- OKHUCJIUTEIbHO-

BOCCTAaHOBUTEIIbHBIE  PEAKIUH,
peakI HOHHOTO 0OMEHa;

- OCHOBHEIE ITOHATHS W 3aKOHBI
XUMUH;

- OCHOBBI JJICKTPOXUMHUH;

- TEpUOJUYECKHI 3aKOH H
MIEPUOAUIECKYIO CUCTEMY
XUMHUYeCKnX ayemenToB JI.U.
MenneneeBa, 3aKOHOMEPHOCTH
W3MCHCHUS XUMHYECKUX
CBOMCTB  DJIEMEHTOB W  HX
COCIMHEHUN MO0 TMEepuoJaM H
rpymnmnam;

- TETJIOBOM addexr
XUMHYECKUX peaKInid,
TEPMOXUMHUYECKUEC YPABHCHHUS;
THIIBI U CBOWCTBA XUMHYECKHX
cBs3el (KOBaJICHTHOM, MOHHOM,
METAJUTMYECKOM, BOJIOPOTHOM );

- hopmbI CYIIECTBOBAHUS
XUMHYECKUX 3JICMEHTOB,
COBPEMEHHBIC TIPEICTABJICHHS O
CTPOCHHH aTOMOB;
-XapaKTepHbIC XUMHYECKHUE
CBOMCTBA HEOPTraHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB.
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