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1 OBIIASI XAPAKTEPUCTUKA PABOYEW IPOIPAMMBI  YYEBHOIM
JUCLUIINHDBI

1.1 O6n1acTh npUMeHeHNs IPOrPaMMBbI

PaGouast mporpamma y4eOHON IMCHMIUIMHBI «XHMHS» SIBISETCS YacThiO 00pa30BaTEIbHOM
nporpammbl  CITIO — mporpamMmbl MOATOTOBKH CICIMAIMCTOB CPEIHEr0 3BEHA IO CIEHHAIbHOCTH
cpenHero MpoeCCHOHAILHOTO 00pa30BaHMS  TEXHOJOTMYECKOro mnpoduis npodecCHOHaIbHOTO
o0Opa3oBaHwsI.

Pabouast mporpamma coctapiieHa JjIsi OYHON GOPMBI O0yUCHHSI.

1.2 MecTO0 AUCHUMILUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH CIEIHAJHCTOB CpPeIHero
3BeHAa

VYyeOnass aucuuIUiMHa «XHUMHS» OTHOCHTCS K 0OIIeo0pa3oBaTeIbHOMY IUKIY HpOrpaMMBI
MOATOTOBKU CHEIHUAIMCTOB CPEJHEro 3BEHAa M OTHOCHUTCS K mpeamerHoil obmactu PI'OC cpemnero
obmiero oopazoBanus «EcTecTBEHHBIE HAYKI.

YpoBeHb 0CBOCHHUS Y4€OHON TUCHUTUTMHEI B cooTBeTcTBUHM ¢ PI'OC cpemnero odmiero odpa3zoBaHus
0a30BbI.

PabGouass mporpamMma yd4eOHOW IUCHUIUIMHBI «XHUMHS» UMEET MEXKIPEIAMETHYIO CBS3b C
o0mieo0pa3oBareabHbIMU yueOHBIMU AucuuinHamu dusnka, ActpoHomusi, MaremaTuka.

3HaHUS U YMEHHUs, MOJTYYEHHbIE 00Yy4aloIMMUCS MPU OCBOCHUM 00I1€00pa30BaTEIbHON yueOHOU
JTUCHUIUTUHBL «XUMHS», YIIYONSIOTCS M PaCHIMPSAIOTCS B IMPOILECCe U3YYeHHUs YUeOHBIX JAMCUUILIIHH
MIPOrPaMMBbI HIOJITOTOBKH CTIEIMAIACTOB CpemHero 3BEHA €CTECTBEHHOHAYYHOTO U
o0menpodecCHOHATBHOTO ITUKIIOB.

1.3 Ilsianupyemblie pe3yJbTaThl 0CBOCHUS AHUCHUIIINHBI:
OcBoenue coaepkaHus y4yeOHOM JUCHMIUIMHBI  «XUMHS»  00CCIECYMBACT  JOCTHXKECHUE
00yUaIOIUMUCS CIIEAYIOMIUX Pe3yaIbTaTOB:

JIMYHOCTHDBIE PE€3YJAbTATHI

c(hOpPMHUPOBAHHOCTH OCHOB CAMOPA3BUTHUS M CAMOBOCIIMTAHUS B COOTBETCTBUU C

JIP5 | oOmievenoBedYeCKMMH IEHHOCTSMH U UIeajlaMH TPKIAHCKOTO 00IIeCTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CAaMOCTOSITENILHOM, TBOPYECKON U OTBETCTBEHHO N1€ATEIHHOCTH;
TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMO0Opa30BaHUIO, Ha

JIP9 | mpoTsKEeHUH BCel KU3HU; CO3HATETbHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICIIHON PO eCCHOHATILHON U OOIIECTBEHHOM JESTENHHOCTH,
c(hOpMUPOBAHHOCTH IKOJIOTUYECKOTO MBIIIJICHUS, TOHUMAHUS BIUSHUS COLIMATLHO-

JIP14 | DKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON M CONMATBHON Cpe/Ibl; mpruoOpeTeHune
OnbITa 3KOHOFO-HaHpaBH€HHOﬁ ACATCIIbHOCTH,

MeTtanpeaMeTHbIe pe3yJabTaThl

TOTOBHOCTb M  CIIOCOOHOCTb K CaMOCTOSTENbHOW HMH(OPMalMOHHO-TI03HABATEIbHON
JeATEIFHOCTH, BIIaJCHHE HABBIKAMM IOJIYYEHHs] HEOOXOIMMOHM MHGOpPMAIMK U3 CIoBapei
MP4 | pa3HBIX THIIOB, yMEHHE OPHEHTHUPOBATbCA B PA3IUYHBIX HCTOYHUKAX HHPOpPMALUH,
KPUTHYECKH OILIEHUBATh M WHTEPIPETHPOBATH WH(GOPMAIHIO, TONYYAEMYI0 H3 Pa3IUYHBIX
UCTOYHUKOB,;

YMEHHUE HCIOJBh30BaTh CPENCTBA HWH(MOPMAIMOHHBIX M KOMMYHHKAIIHOHHBIX TEXHOJIOTHA
(manee - KT) B penieHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3allMOHHBIX 3a/1a4 C
coOmoieHrneM  TpeOOBaHWUW  APrOHOMHKH,  TEXHHUKM  O€30I1aCHOCTH, TUTHEHB],
pecypcocOepeKeHus1, MPaBOBBIX U 3THYECKUX HOPM, HOPM MH(POPMALIMOHHOW O€3011aCHOCTH;

MP5

IIpenMeTHBIE Pe3yabTAThI




c(OpPMUPOBAHHOCTh MPEACTABICHUI O MECTe XMMHH B COBPEMEHHOW HAay4YHOU KapTHUHE

[IP1 | Mupa; TNOHUMaHHE PO XUMUU B (POPMHUPOBAHUH KpPYrozopa U (PYHKIHOHATHHON
TPAMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS TPAKTUYCCKUX 3a]1a4;

[IP2 | BIaJ€HHE OCHOBONOJATAOIIMMU XUMHUYECKUMHU IIOHATUSAMHU, TEOPHUSIMM, 3aKOHaMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMHUUYECKOW TEPMUHOJIOTUEN U CUMBOJIMKOI;
BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOrO TIO3HAHUS, MCIOJb3yEeMbIMU B XHUMHUHU:

[p3 HaOJIO/IeHUe, OMKCAaHHUe, HM3MEPEHHE, OSKCIIEPUMEHT, yMeHHe oOpabdaThiBaTh, OOBSCHATH
pe3yabTaThl TPOBEACHHBIX OIBITOB W JIeNaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH
MIPUMEHSATHh METObl MO3HAHMSI IPY PEIICHUH MPAKTUYECKUX 3a7a4;

P4 c(OpMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHBIE OLIEHKU W IMPOBOAMUTH PACUeThl IO
XUMHUYECKHM (OpMyiaM U ypaBHEHUSIM;

IIP5 | pjanenue npaBuiamMu TEXHUKH 0€30MACHOCTH TP UCITOJIb30BAHUHM XUMHUYECKHUX BEIIECTB,;

IP6 c(OpPMHUPOBAHHOCTh COOCTBEHHOW TO3WIIMHM TIO0 OTHONICHUIO K XHMMHYECKOW WH(pOpMAIUH,

HOHy‘I&GMOﬁ M3 pa3HbIX KCTOYHUKOB.




2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUTLIAHBI

2.1 TemaTu4ecKui miaaH

Paszgen/ TeMa AMCHMILIMHBI YueOHas HATPY3Ka 00y4aAKIIUXCSA ILnanupyemsie
B TOM 4HCJIEe pe3yJIbTaThl
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JIP5, JIPY, JIP14,
Pazgen 1 O0mas u Heopranudeckas MP4, MPS5, IIP1,
64 24 30 6 4
XUMHUA IIP2, IIP3, IIP4,
I1IP5, I1P6
BBenenue 1 1 g};j JIPS, - MP3,
JIPS, JIP9, MP4,
Tema 1.1 OcHOBHEBIE HOHATHUS U 3aKOHBI 8 3 3 5 MP5. [IP1. 11P>,
XUMHAHU
IIP3, IIP4
Tewma 1.2. Ilepuoauyeckuii 3aK0H 1 JIPS, JIPY, JIP14,
IEPUOIUYECKas CHCTEMA 8 4 2 2 MP4, MP5, IIP1,
pHOa [1P3, [1P4, TIPS,
H.N.Menneneea. CtpoeHnue aroma 11P6
JIP5, JIP9, JIP14,
Tema 1.3. CtpoeHue BemecTna. 5 3 5 MP4, MPS5, IIPI,
XUMHYECKaAs CBA3b. IIP2, [IP3, IIP4,
IIPS, IIP6
JIPS, JIP14, MP4,
Tema 1.4 Bona. PacTBopbl. 10 4 6 MPS. [IPI. IIP2,
DICKTPOIUTHYECKAS TUCCOIUAITHS 1IP3. 11P5. 11P6
Tema 1.5 Knaccudukanus JIPY, JIP14, MP4,
HEOPraHUYECKUX COCAMHEHUHN U UX 11 3 6 2 MPS5, IP1, I1P3,
o IIP4, IIP5
CBOMCTBa
JIPS, JIP9, MP4,
Tema 1.6 Xumuueckue peakiuu 12 4 4 2 2 MP5, IIP1, TIP3,
IIP4, IIP5
JIPS, JIP9, MP4,
MPS5, IIP1, IIP2,
Tema 1.7 MeTtaniabl 1 HEMETAIEI 9 3 6 P 3’
IIP4, IIPS, IIP6
JIPS, JIPY, JIP14,
MP4,
Paszngea 2 Oprannyeckasi XumMus MP5, IIP1, IIP2,
A P 53 | 15 | 36 2 | 1p3
IIP4, ITPS5, IIP6
Tema 2.1 OCHOBHBIE TOHSTHSI JIPS, JIP9, JIPI4,
aHMYECKON XUMUH U TEOPUS CTPOCHUS 8 6 2 MP4, MP3, IIPI,
opr OpHi CTp P2, I1IP3, IIP4,
OpPraHn4€CKUX COCINHCHHUU I1P5, IIP6
JIPS5, JIP9, JIPIl4,
Tema 2.2 YrneBomopoabl U KX TIPUPOTHBIE 18 4 14 MP4, IIPI1, IIP2,
HCTOYHHUKHU IIP3, IIP4, IIPS,
IIP6
JIPS5, JIP9, JIPl4,
Tema 2.3 Kucnoponaconep:xauue 14 5 12 MP4, MP5, IIP2,
OpraHuYCeCKHE BellecTBa IIP3, 1IIP4, IIPS,
IIP6
Tema 2.4 AzoTcoaepikaiiyue OpraHuYecKue 13 3 8 2 JIP5, JIPY, JIPI14,




coeauHenus. [lonumepsl.

MP4, MP5, IIPI,
IIP2, TIP3, IIP4,
1IP5, IIP6

Bcero

117

39

66




2.2 Copep:xanue y4eOHOMH TUCHUILINHBI

BBEJEHUE
BxoaHoit koHTposb. UHCTPYKTUBHBIA 0030p comepKaHUs YYCOHOW JMCIUIUIMHBI U 3HAKOMCTBO
00y4aroImuxcs ¢ OCHOBHBIMHU YCIOBUSIMHU M TPEOOBAHUSAMH K OCBOSHUIO IPOTPAMMBI.
Buabl yueOHo# 1eATeJIbHOCTH
yMCHI/Ie IIOCTAHOBKH I.[CJ'ICfI ACATCIIBHOCTH, HJIaHI/IpOBaHI/IH CO6CTB€HHOﬁ HNCATCIIBHOCTU JJIA
JTIOCTHKCHUSI TIOCTaBJICHHBIX IIEJIe, NPEIBUIICHUS BO3MOXKHBIX pE3YJbTATOB JTHUX JCHCTBUH,
OpI‘aHI/I3aLII/II/I CaMOKOHTpOJISI " OILICHKHU HOJIy‘ICHHBIX p€3y.lIBTaTOB.

Pa3znen 1 OBIIAS U HEOPTAHUYECKASA XUMUSA

Tema 1.1 OcHOBHBbIE OHSITHS U 3AKOHbI XUMHUU

Conep:xkanue ydeOHOro martepuasa mo Tteme: BemectBo. Atom. Mosnekyna. XuUMHUYECKUN
anemeHT. Asmotponusa. [lpocteie U cioxkHbie BemiecTBa. KauecTBEHHBIM M KOJMYECTBEHHBIH COCTaB
BEUIECTB. XHUMHUYECKHEe 3HAKH U (GopMynbl. OTHOCUTENbHBIE AaTOMHAas W MOJICKYJSPHAs MAacChl.
KonnuectBo BemecTna.

OcHoBHbIE 3aKOHBI XUMHHM. C(CrexuoMerpus. 3aKOH COXPAaHEHHUs MacChl BELIECTB. 3aKOH
MTOCTOSTHCTBA COCTABa BEIIECTB MOJICKYJIIPHON CTPYKTYpPhL. 3aKOH ABOTaIpo U CIEJICTBUS U3 HETO.

PacueTHble 3a1aun HA HAXO0XKAEHUE OTHOCUTEIBHOU MOJIEKYJISIPHON MAacChl, ONPEAEICHHE MaCCOBOU
JIOJIA XUMUYECKUX DJIEMEHTOB B CJI0)KHOM BEIIIECTRBE.

Buabl yueOHoil 1eATEIbHOCTH
YMeHue naBaTh ONpENEJICHUE M OINEePUPOBATh CICAYIONIUMU XHUMHUYECKUMU TOHSTUSMU: BEIIECTBO,
XUMUYECKUA 3JIEMEHT, aTOM, MOJEKYJIa, OTHOCHUTEJIbHbIE AaTOMHAs W MOJIEKYJsIpHas MacChl, HOH,
QJUTOTPOIIUSI, U30TOMBI, XUMUYECKAsI CBSI3b, JEKTPOOTPUILIATEILHOCTh, BAJIGHTHOCTh, CTETIEHb OKUCJICHUS,
MOIlb, MOJISIpHas Macca, MOJSPHBIH 00beM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTpoeHUsl. DOpMyIHpOBaHUE 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB U TMOCTOSTHCTBA
COCTaBa BEILECTB. YCTAaHOBKA NPUYUHHO-CJIEACTBEHHOM CBSI3U MEXIY COACPKAHUEM 3THX 3aKOHOB M
HaIlMCaHUEeM XUMHUUYECKUX (POPMYJ U ypaBHEHHIA.
Hcnonk3oBanue B yueOHON U MpoecCUOHANTBHON AeITeTbHOCTH XUMUYECKUX TEPMUHOB U CUMBOIIUKH.
Ha3Banue wu3y4eHHBIX BEIIECTB MO TPUBHUAIBHOW WJIM MEXIYHAPOJAHOW HOMEHKIATYpEe M OTPAKECHUE
COCTaBa ATHX COCTUHEHUI C MOMOIIBI0 XUMUUECKUX (POPMYIL.
OTpakeHHEe XUMHYECKHUX MPOIIECCOB C MOMOIIBIO YPABHEHUN XUMHUYECKUX PEAKIIHi.

Tema 1.2 Ilepuonuyeckmii 3axoH u nepuoanyeckas cucrema JI.. Menaesieepa.
Crpoenue atoma

Conep:xanue yuyeOHoro marepuasna no teme: orkpoitue .M. Menaeneesim [lepronnueckoro
3akoHa. [lepuonnyeckuii 3akoH B popmynuposke .. Menneneesa.

[lepuoanueckas TabiHIa XUMUYECKUX AJIEMEHTOB — rpaduyeckoe 0ToOpaKeHUE MEePUOUIECKOro
3akoHa. CTpyKTypa MepUOIUYECcKOl TaONHIbl: MEepuoibl (Majibie W OOIbIIKe), TPYNIbl (TIaBHAs |
moboyHas).

AToM— crokHas dactuia. Sapo (IpOTOHBI W HEUTPOHBI) U DJEKTPOHHAS 000J04Kka. M30TOmBLI
CrtpoeHue 3JIEKTpPOHHBIX OOOJIOUEK aTOMOB 3JIEMEHTOB MaJbIX MepuojioB. OCOOEHHOCTH CTPOEHUs
ANEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJBIIHX MEPUOIOB (MIEPEXOAHBIX dieMeHTOB). [loHsaTHe 00
opOuTAIISIX. S-, p- ¥ 0-opOUTaATU. DJICKTPOHHBIC KOH(DUTYpAIIMK AaTOMOB XMMHUYECKUX 3JICMEHTOB.

CoBpemenHass (HopMynHpOBKAa MEPHOIMYECKOTO 3aKOHA. 3HAYCHHE MEPHOJUYECKOr0 3aKOHAa U
MEePUOINYECKON CUCTEMBI XUMHUECKUX 3iieMeHTOB [[.M. MeHneneeBa i1 pa3BUTUS HAYKHA U IOHUMAaHUS
XUMUYECKON KapTUHBI MUPA.

Buabl yueOHO# 1eATeJIbHOCTH
YcTaHOBKa 3BOIIOIMOHHOM CYIIIHOCTH MEH/I€JIEEBCKON U COBPEMEHHOM (POPMYINPOBOK MEPHUOTUIECKOTO
3akoHa [[. 1. Menneneena.



OOmpsicHeHne (PU3MUYECKOTO CMBICTA CUMBOJIMKH MIEPHOAMYECKON TaOIUIBl XUMHUECKUX 31eMeHToB JI. .
MenieneeBa (HOMEpPOB 3JI€MEHTA, IEPUO/IA, TPYIIIBI) U YCTAHOBKA IPUYMHHO-CIIEICTBEHHOH BSI3U MEXIY
CTPOEHHEM aTOMa M 3aKOHOMEPHOCTSIMU U3MEHEHUSI CBOMCTB JIEMEHTOB U OOPAa30BaHHBIX UMU BEILECTB
B [IEPUOJAX U TPYIIaxX.

XapakTepuCcTUKa 3JEMEHTOB MalbIX M OOJBIIMX NEPHUOJOB MO MX mMonoxeHuio B Ilepuoanyeckoit
cucteme J[. 1. Menaeneepa

Tema 1.3 CTpoenue BeniecTBa. XUMHYECKasi CBA3b

Coaep:xanue y4eOHOro MaTepuaja IO TeMe: MOHHAs XUMHUYecKas CBs3b. KaTWOHBI, HX
o0pa3oBaHME M3 aTOMOB B pe3yJbTaTe Ipolecca OKUCICHHs. AHHOHBI, MX 00Opa30BaHHE W3 aTOMOB B
pe3yibTaTe Impouecca BOcCTaHoBIeHUs. VIOHHas CBsI3b, KaK CBsI3b MEKy KATHOHAMU U aHUOHAMU 3a CYET
JIEKTPOCTATUYECKOr0 NpuTsDKeHus. Kiaccudukanus HMOHOB: MO COCTaBy, 3HAKy 3apsAa, HaJIWYMIO
ruapatHoi 000704ku. MoHHBIE KpucTaimmueckue pemerkd. CBOWCTBa BEUIECTB C HWOHHBIM THIIOM
KPUCTAJTINYECKON PEILETKH.

KoBanentHass xumuueckas cBsi3b. MexaHu3M 0oOpa3oBaHMsI KOBAJIEHTHOH CBsI3U (OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN). DJIEKTPOOTpULIATEIbHOCTh. KOBajleHTHbIE MOJIApHAs M HENOJspHas CBS3U.
KpatHocTh KoOBajieHTHOW cBsi3u. MosekylsspHble M aTOMHBIE KpHCTaulnyeckue pemeTku. CBoiicTBa
BELIECTB C MOJIEKYJISIPHBIMU M ATOMHBIMU KPUCTAJITIMYECKUMHU PELLIETKAMH.

Meramumueckas cBsi3b. MeTamuueckass KpUCTALINYECKAs PEeIIeTKa U METAUINYECKask XUMUYECKast
CBsA3b. PU3HYECKUE CBOWCTBA METAJIJIOB.

ArperaTtHble COCTOSIHMSI BEILIECTB M BOJOpPOAHAs CBs3b. TBeploe, *KUAKOE U Tra3zo00pa3Hoe
cocrostHus BemecTB. [lepexon BemiecTBa M3 OJHOIO arperaTHOrO COCTOSIHMS B Apyroe. Bomoponnas
CBS3b.

Yucteie BemecTtBa U cMmecH. [loHsTHE O cMecn BewecTB. |'OMOreHHbBIE M T€TEPOrCHHBIE CMECH.
CocraB cMmeceii: 00beMHas 1 MaccoBasi 10JIM KOMIIOHEHTOB CMECH, MaccoBast 0JIsI IPUMECE.

[Tonatue o nucnepcHoit cucreme. JlucnepcHas ¢asza u aucnepcuonHas cpeaa. Knaccuduxanms
JUCHIEPCHBIX cucTeM. IIoHATHE O KOJIIIOUIHBIX CHCTEMAX.

Buabl yueOHoil 1eATEIbHOCTH
VYcTaHOBKa 3aBHCHMOCTH CBOWMCTB XHMMHYECKHX BEIIECTB OT CTPOCHHUS AaTOMOB OOpa3yloIIUX HX
XUMUYECKUX DJIEMEHTOB.

XapakTepucTrKa BaXKHEHIIMX TUIIOB XMMUYECKUX CBSA3€M M OTHOCUTEIBHOCTH 3TOW TUIIOJIOTHH.
OOBsicHEeHHE 3aBUCMOCTH CBOWCTB BEILIECTB OT UX COCTAaBa M CTPOCHMSI KPUCTAJUINYECKHUX PEIIETOK

Tema 1.4 Bona. PacTBopbl. DJIeKTPOJIMTHYECKAS THCCOLUALUS

CoaepixaHue y4eOHOro MaTepuaJa 1o TeMe: BoJa KaK pacTBOpPUTENb. PacTBOPMMOCTh BEILIECTB.
HacepllieHHble, HEHACBINIEHHBIE, IEPECHIIIEHHBIE pPAacTBOPBL. 3aBUCUMOCTb PACTBOPHUMOCTH TIa30B,
KHUJKOCTEH U TBEPABIX BEIIECTB OT PA3IUYHBIX (AKTOPOB.

MaccoBas 1011 paCTBOPEHHOI'O BELIECTBA.

ONEKTPOIUTBI W HEMIEKTPOJIUTHL.  OJIEKTPOJIMTHYECKass  aucconuanus.  MexaHu3Mbl
JJIEKTPOJUTUYECKON JIUCCOLMALMU I  BELIECTB C Pa3JIMYHBIMU THUIIAMM XUMHUYECKOM  CBS3U.
I'mppatrpoBaHHbIE M HETUAPATUPOBAHHBIE HOHBI. CTENEHb AIEKTPOIUTHYECKON qucconanuu. CuibHbIE
U cialble 7eKTpoauThl. OCHOBHBIE MOJOXKEHUS TEOPUHU IJIEKTPOIUTHYECKON nucconuanuu. Kuciorsl,
OCHOBAHUS U COJIM KAK 3JIEKTPOJIUTHI.

Buabl yueOHoil 1eATEIbHOCTH
YMeHHe naBaTh ONPENEICHUE W ONEPUPOBATH CIEAYIOIIMMH XUMHUYECKMMH IOHATHSIMH: PaCTBOPBI,
JJIEKTPOJIUT U HEAIEKTPOIIUT, DIIEKTPOJIUTHIECKAs JUCCOLUALINSL.

@opMyIHpPOBKa OCHOBHBIX ITOJIOKEHUN TEOPHUH SJIEKTPOJMTHYECKON JTHCCOLMALNNA U XapaKTEpUCTUKA B
CBETE ATOM TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHECHUMN.

@opMyIHpOBKa OCHOBHBIX IOJIOKEHUN TEOPUH XHMHUYECKOI'O CTPOCHHUS OPTaHWYECKHX COCAVNHEHUN U
XapaKTEPUCTUKA B CBETE DTOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUI

Tema 1.5 Kinaccnpukanus HeopraHn4ecKnuX CoeIMHEHNH U UX CBOIiCTBA



Coaep:xkaHue y4eOHOro MaTepHaJia Mo TeMe: KHCIOTHI KaK AJIEKTPOJIUTHI, UX KIIACCU(PUKALIUS 110
pa3IMyYHBIM TpU3HAaKaM. XHUMHUYECKHE CBOMCTBA KHCJIOT B CBET€ TEOPUU AIEKTPOIUTUUYECKON
mucconranui. OCOOCHHOCTH B3aUMOJICHCTBUSL KOHLEHTPUPOBAHHOM CEPHOM W a30THOW KHUCIOT C
MeTaaMu. OCHOBHBIE CIIOCOOBI MOJTY4YEHUS KUCIOTHI.

OcHOBaHMSI Kak 3JCKTPOJIMTHI, WX KIACCUPUKALHUSA IO PANIMYHBIM MPHU3HAKAM. XHUMHUYCCKUE
CBOMCTBAa OCHOBAHMM B CBETE TEOPUHU IJICKTPOIUTUUECKOM nucconuanuu. Pa3noxkenue HepacTBOPUMBIX B
BOJie OcCHOBaHUH. OCHOBHBIE CIIOCOOBI MOTYYSHHUSI OCHOBAHHIA.

Comnu kak 31ekTponauThl. Conu cpelHre, KUCIble U OCHOBHBIE. XMMUYECKH CBOMCTBA COJICH B CBETE
TEOPHUH AIEKTPOIIMTUIECCKON Arccormaru. CriocoObl MOTyIeHHS COJICH.

I'maponus coneil.

Coneobpa3ytomie u HeconaeoOpaszyromue okcuabl. OCHOBHBIE, aM(POTEPHBIC U KUCIOTHBIE OKCUJIBI.
3aBUCHUMOCTh XapakTepa OKCHJa OT CTENEeHU OKHUCJICHHs 00pa3yrollero ero mMeramia. XUMHYECKHe
cBoKcTBa OKCHIOB. [lomyyeHne okcuaos.

Buabl yueOHo# 1eATeJIbHOCTH
XapakTepucTuka COCTaBa, CTPOCHHS, CBOMCTB, TOJYyYE€HHUS M TPUMEHEHUS OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COSAMHEHUN: OKCUIOB, KUCIIOT, OCHOBAaHUI U COJICH.

Tema 1.6 XumMudeckue peakuuu

Coaep:xanue y4yeOHOro Matepuasa mo Teme: KiacCUPHUKAIUs XMMUYECKHX peakuuil. Peakuuu
COeIMHEHUS, pa3JiokKeHus, 3ameleHus, oomeHa. Karanurtuueckue peakuuu. OOpatumbie 1 HEOOpaTUMBbIE
peakiuu. ['OMOreHHbIE M TeTEPOT€HHbIE PEAKUMU. DK30TEPMUYECKHE U IHAOTEPMUYECKUE PEAKIUH.
TemnnoBoii 3¢ ekt xumuueckux peakuuid. TepMoxuMudeckrue ypaBHEHUs.

OxuCINTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu.  CreneHb  okuciaeHus.  OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb M OKUCIEeHHE. MeTox 3JIeKTpOHHOro OanlaHca Uil COCTaBJICHUS
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUH.

CkopocTh xuMHUyecKMX peakuuil. [IoHATHE O CKOPOCTHM XUMMUYECKHX peakUUid. 3aBUCHUMOCTb
CKOPOCTH XMMHYECKUX PEaKIHUH OT pa3auyHbIX (PaKTOPOB: MPHUPOABI PEATUPYIOLIUX BEIIECTB, WX
KOHLIEHTPALUHU, TEMIIEPATYpPbl, IOBEPXHOCTH COIPUKOCHOBEHUS U UCIIOJIb30BAHUS KaTaJIN3aTOPOB.

OOpatumocTh XUMHYECKHX peakiuil. OOpaTuMble M HEOOpaTUMBbIE peakUuu. XUMHYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIEHUS.

Buab1 yueOHoii 1eATEIbHOCTH
OOBsicHEHHE CYITHOCTH XMMUYECKUX MporeccoB. Knaccudukanus XMMUYECKUX peakiyii o pa3InyHbIM
MpU3HAKaM: YUCIY M COCTaBy IPOJYKTOB U PEareHTOB, TEIJIOBOMY 3(¢eKTy, HampaBieHHIo, (ase,
HAJINYMIO KaTalIu3aTopa, U3MEHEHHIO CTENIeHel OKHUCIICHHUS JIEMEHTOB, 00pa3yIOLINX BEIIECTBA.
VYcTaHOBKa MNPU3HAKOB OOLIEr0 M pa3IM4yHOrO B THUIOJOTHMM pEaKUUWd i HEOpPraHWYecKoll u
OpPraHUYeCcKOM XMMHUHU.

Knaccudukanus BemecTB W NMPOLECCOB C TOYKU 3pEHUs] OKUCIEHMs-BoccTaHOBIeHUs. CocTaBieHHe
YpaBHEHUH peakLUUil ¢ MOMOIIbI0 METO/a AJIEKTPOHHOro OanaHca. OOBsICHEHHE 3aBUCUMOCTH CKOPOCTH
XMUMUYECKON peakuK U NOJO0KEHNU XUMUYECKOTO PaBHOBECHUS OT pa3IMyYHbIX (PAKTOPOB

Tema 1.7 MeTa/uibl H HeMeTaJJIbI

Conep:xkanue y4e0OHOro Marepuasia no Teme: MeTayibl. OCOOEHHOCTH CTPOEHHUS aTOMOB U
kpucraioB. dusnueckue cBoiicTBa MeTayuioB. Kiaccudukanus MeTamioB IO Pa3IUYHbIM IPU3HAKaM.
XHUMHUYECKHE CBOMCTBA METAJJIOB. DJIEKTPOXUMHUYECKHUH psAll HAPSHKEHUIM MeTaioB. MeTraoTepMusl.

O6mue crnocoObl monyuyeHuss MerawioB. [lonstue o Metamnypruu. I[lupomeramnyprus,
TUIPOMETALTYPIrHs U dJeKTpoMeTanyprus. CIiiaBbl YEpHBIE U LIBETHBIE.

Hemerannbl. OcoOeHHOCTH cTpoeHHs aToMOB. HemeTanssl — mpocThle BellecTBa. 3aBUCUMOCTH
CBOMCTB TaJOr€HOB OT uX noinoxeHus B Ilepuognueckoit cucreme. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE ~CBOICTBA HEMETAUIOB B 3aBUCUMOCTH OT UX T[OJOXEHUS B piIAy
NNEKTPOOTPHULATEILHOCTH.

Buabl yueOHO# 1eATeJIbHOCTH

10



XapakTepHucTHKa coCTaBa, CTPOEHUS], CBOMCTB, MOJIYyYEHHUS U IPUMEHEHMsI BakHeH X MeTayios (1A u 11
A TpymI, aTFOMUHUS, XKejle3a U UX COSTUHEHU).

XapakTepHucTuKa cOCTaBa, CTPOEHUS!, CBOMCTB, MOJIYYEHHUS U IPUMEHEHMI BakHeHMX HemeTauioB (VIII
A, VIIA, VIA rpymm, a Takke azora u ¢ocdopa, yrieposia 1 KpeMHHsI, BOJIOPOIA) K UX COCTHHECHHM.

Paznesn 2 OPTAHUYECKASA XUMUA

Tema 2.1 OcHOBHBIE OHATHSI OPraHUYECKO XUMHH U TEOPHs
CTPOCHMS OPraHMYECKHX COeJUHEeHHUIT

Conep:xkanue y4e0OHOro marepuaja MO TeMme: MPEIMET opraHuyeckoil xumuu. [lpupoxansie,
UCKYCCTBEHHBIE M CHHTETHUYECKHE OpraHuueckue BeliecTBa. CpaBHEHHE OPraHMYECKUX BEILECTB C
HEOPraHUYECKUMHU.

BanentHocTh. XMMHYECKOE CTPOEHHE KaK IOPAJOK COEAMHEHHS aTOMOB B MOJIEKYJBl I10
BAJICHTHOCTH.

Teopust cTtpoenust oprannyeckux coeauHeHuil A.M. ByrtnepoBa. OCHOBHbIE MOJIOKEHUS TEOPUU
XUMHUYECKOro crTpoeHusi. Mzomepus u u3zomepbl. Xumuueckue QOpMynbl U MOJECIHM MOJEKYT B
OPraHN4YeCKOM XUMHH.

Knaccudukanusa opranundeckux BemiecTB. Knmaccudukaiys BEmIECTB MO CTPOCHHUIO YIJIEPOIHOTO
CKeJIeTa ¥ HATMYMIO (PYHKIIMOHAIBHBIX rpymil. I'omonoru u romonorusi. Hagana nomenknatypst IUPAC.

Krnaccugpukanust peakuuii B OpraHWYecKOM XHWMHH. Peakuuw mpucoeanHEeHUs (THAPHPOBAHUS,
raJOreHUpOBaHMs], TUAPOTAIOTCHUPOBAHUS, THApaTaluu). Peakuuu oOTIIEIeHUs (JETHIPUPOBAHMUS,
JIeTHIpOraJIoreHUPOBaHUs, JeTuiparaun). Peakuuu 3amerenus. Peakuum nzomepusanum.

Buabl yueOHoil 1eATEILHOCTH
YMeHue naBaTh ONpEAENCHUE W ONEPUPOBATH CIEAYIOIIMMU XUMUYECKHUMH MOHATHUSMU: YIIIEPOIHBIN
cKkener, QyHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHS.

Haspanue u3y4eHHBIX BEIIECTB IO TPUBUAIBHON MM MEXKIYHAapOJHOW HOMEHKIJIAType U OTpa)KEHHE
COCTaBa THX COEAMHEHUH C TOMOIIBI0 XUMUYECKUX (popMyII.
OTtpaxkeHre XUMHUYECKUX MTPOLIECCOB C MOMOUIbIO YPaBHEHUN XUMUYECKUX PEaKIUH.

Tema 2.2 Yr1eBoA0pOabI M X NPUPOJAHbIE HCTOYHUKH

Coaep:kanue y4eOHOro Marepuasia IO TeMe: aJIKaHbl: TOMOJOTMYECKHH pAll, U30MEpUsi u
HOMEHKJIaTypa aJKaHOB. XHMHYECKHE CBOWCTBAa aJKaHOB (METaHa, 3TaHA): TOPEHHE, 3aMElICHHE,
paszinoxeHnue, nerupuposanue. [I[pumeHeHne alnkaHoB Ha OCHOBE CBOMCTB.

AJKeHbl. DTUJIEH, €ro Mnojiy4deHue (AeruAPUPOBAHUEM ATaHA, JCMOJUMepU3alueld MOJUITUIICHA).
I'omosiornueckuii psii, U30MEpHsl, HOMEHKJIATYpa aJKeHOB. XMMHUYECKHE CBOMCTBA ITHJIEHA: TOPEHHUE,
KauecTBEHHbIE peakiuu (oOecuBeunBaHMe OpOMHON BOJBI M pacTBOpa I€pMaHraHaTa Kaius),
ruapaTanms, noaumepusanus. [[puMenenue sTuineHa Ha OCHOBE CBOWCTB.

Huensl n kayuyku. IloHATHEe O nueHaxX Kak yIJI€eBOJOpOAAaX € JBYMs [BONHBIMU CBSI3SMHU.
ComnpsikeHHBbIE THEeHBI. XMMUYECKHE CBOMCTBAa OyranueHa-1,3 u m3ompeHa: obeciBeYrBaHUE OPOMHOMN
BOJIbI U ITOIMMEpPU3aLUs B KaydyKd. HaTypanbHbIN U CHHTETHYECKHE KayuyKu. Pe3una.

AnkuHbl. AneruieH. XUMHUYECKHE CBOWMCTBA alleTHWJICHA: TOPEHHE, OOECIBEYMBAHHE OPOMHOMN
BOJBI, NPUCOEIUHEHUE XJIOPOBOAOpOAAa M ruaparauus. [IpuMeHeHHe aneTHiIeHa Ha OCHOBE CBOMCTB.
Me:xxkinaccoBasi U30MeEpHUs € aJlKaJleHaMU.

Apenbl.  benzon. Xumuueckue CBOWCTBa  OC€H30/a: TOpPEHHE, PEAKIUH  3aMEIICHUS
(rasiorenupoBaHue, HUTpoBaHue). [IpumMenenne GeH301a Ha OCHOBE CBOWCTB.

[IpupogHbie MCTOYHUKH YIJIEBOAOPOAOB. llpupomnblii ra3: cocraB, NPUMEHEHHUE B KadyeCTBE
TOIUINBA.

Hedts. Cocta u nepepadbotka Hedru. [Ieperonka nedru. HedrenpomykTs

Buab1 yueOHoii 1eATEIbHOCTH
XapakTepucTUKa COCTaBa, CTPOEHHUS, CBOWCTB, MOJYYEHHS] W TNPUMEHEHHUS BaKHEHIIMX KJIacCOB
YIJI€BOAOPOAOB (AJIKAHOB, IMKIOAIKAHOB, AJKEHOB, aJKWHOB, ape€HOB) M MX HaumOojee 3HAYMMBIX B
HAapOJHOXO35MCTBEHHOM IIJIAHE MPEICTABUTEIICH.
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Tema 2.3 Kucjiopoacoaep:xaiiyue opraHu4ecKue BelecTna

Conep:xaHue y4eOHOr0o MaTepuaJia mo reme: cupthl. [lomydenue sTaHoa OPOKEHUEM TITHOKO3BI
W TuapatanmMed sTuieHa. [uapokcuibHas Tpymna Kak (yHknuoHanmbHas. [loHATHE O TpeenbHBIX
OJTHOATOMHBIX CIUpTax. XUMHMUYECKHE CBOMCTBa 3TaHOJA: B3aUMOJEHCTBUE C HaTpueMm, oOpa3oBaHUE
IPOCTBIX M CIOXHBIX 3(UPOB, OKHCICHHE B anmpaeruia. [IpuMeHeHHe 3TaHONa Ha OCHOBE CBOWCTB.
AJKOrosnn3m, ero nNociaeACTBYs U MPEAYIPEKICHUE.

I'mauepuH kak MpeACTaBUTENb MHOIOATOMHBIX — CHUpPTOB. KadecTBeHHas peakuus Ha
MHOI0aTOMHBbIE cupThl. [[puMenenue riouuepuHa.

®enon. dusnyeckne U XUMHUYECKHE CBOMCTBA (eHONa. B3auMHOE BIMSHUE aTOMOB B MOJICKYJIE
(beHona: B3aMMOAEHCTBUE C TUAPOKCUIOM HATpUs U a30THOM kuciotoil. Ilpumenenune ¢peHona Ha ocHOBE
CBOMCTB.

Anbnernnpl. [Tonstue o0 anpaerunax. Anpaeruaas rpynmna Kak GyHKIHoHanbHas. PopMaibaeru
U €ro CBOMCTBA: OKHUCIEHUE B COOTBETCTBYIOLYIO KUCIIOTY, BOCCTAHOBJIICHUE B COOTBETCTBYIOIIUI CIIUPT.
[TomyyeHue anbaeruyioB OKUCIEHHUEM COOTBETCTBYIOIIMX CHUPTOB. lIpumeHeHue ¢opmanbpaeruia Ha
OCHOBE €TI0 CBOMCTB.

KapOonoBbeie kuciotsl. Ilonstne o kapOOHOBBIX KucioTax. KapOokcwiibHas rpymnmna Kak
¢byHKInOHaMBHASL. ["'OMONOTHYECKHIA PSJT IPENCTBHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyuenue
KapOOHOBBIX KHCIOT OKHUCJIEHHUEM albJerujoB. XMMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTBI: 0OIIue
CBOMCTBA ¢ MUHEpAIbHBIMU KUCIOTAaMU U peakuus 3repupukanuu. [IpumMeHenne ykcycHOW KHUCIOTHI Ha
OCHOBE CBOMCTB. BhICIINE KUPHBIE KUCIIOTHI HA IPUMEPE NAIbMUTHHOBOM U CTEAPUHOBOM.

Crnoxuble >gupsl 1 xupbl. [lomydenue cioxHBIX 3GUpoB peakuueil srepuduranuu. CroxKHBIE
3¢upsl B IpUpo/e, ux 3HaueHue. [IpuMeneHue cioxHbIX 3UpOB HA OCHOBE CBOMCTB.

XKupsl kak cnoxuble 3Qupbl. Knaccupukanus xupoB. XUMUYECKHUE CBOWCTBA )KUPOB: TUAPOIIN3 U
TUIPUPOBAHUE )KUIKUX )KUPOB. [IpuMeHeHNe )KUPOB HAa OCHOBE CBOMCTB. Mblia.

VYrneBoasl. YTIEBOIBI, MX KIACCH(PUKAIMI: MOHOcCaxapuibl (TJIIOKO03a, (pyKTo3a), AUcCaxapubl
(caxaposa) u moircaxapubl (Kpaxmal U HeJUT0I03a).

['moko3a — BemecTBO ¢ JBOWCTBEHHOM (YHKIMEH — aabAeruIoCIupT. XUMUYECKHE CBOWCTBA
IJIIOKO3bI: OKHCIIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B COpPOUT, CIIUPTOBOE OpOXKEHHE.
[IpuMeHeHne IIF0KO03bI HA OCHOBE CBOWCTB.

3HaueHue YIVIIEBOJOB B JKMBOW IpUPOAE U KU3HU denoBeka. IloHarne o peakumsx
ITOJIMKOHACHCAIIUU ¥ THIPOJIN3a HA IPUMEPE B3aUMOIIPEBPALICHUI: TJIFOK03a —> IOJINCAXAPUL.

Buabl yueOHoil 1eATEIbHOCTH
XapakTepucTuKa coCTaBa, CTPOCHUS, CBOWCTB, IOJIYYEHUs U MPUMEHEHHS BAXKHEUIINX MPEICTaBUTEIECH:
METaHOJIa U ITAHOJIA, CIIOKHBIX 3(UPOB, )KUPOB, MbLI, aJbAETHI0B ((POpMaIbIAEIUI0B U alleTAIbCTUAA),
KETOHOB (ameTroHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHCJIOTBI), MOHOCAaxXapuaoB (TJIIOKO3bI),
JMcaxapuioB (caxapo3bl), HOJIMCaxapua0B (KpaxMania U LeUII0I03bI).

Tema 2.4 AzoTcoaep:xkamue opranudeckue coequHenus. Iloimmepsl

Conep:xaHue y4yeOHOro MaTepuaja Mo Teme: MoHsATHE 00 amuHaxX. AnmdaTudeckue aMUHBI, UX
Kjaccu(uKalnus ¥ HOMEHKJAaTypa. AHWIMH, KaK OpraHMueckoe ocHoBaHue. [lonyueHue aHWIMHA W3
HuTpoben3ona. [I[pumenenre aHuIMHA Ha OCHOBE CBOWCTB.

AMHHOKHCIIOTH Kak aM(oTepHble TU(YHKINOHAIbHBIE OPraHUYeCKUe COeTUHEHNU. XUMHUUECKUe
CBOMCTBa AMMHOKHCIIOT: B3aMMOJEICTBHE CO MIeIoYaMH, KHCIOTaMHU U JpYyr C JApyroMm (peaxkuus
noJinKoHAeHcauun). [lentuanas cBa3p u nommnenTtuabl. [[ppumMeHeHe aMHHOKHUCIIOT HA OCHOBE CBOMCTB.

benku. IlepBuuHas, BTOpHUYHas, TpeTUYHasl CTPYKTYphbl OeiaKkoB. XUMHYECKHE CBOWCTBAa OEJKOB:
ropeHue, JeHaTypaus, THIPOJIn3, IIBETHbIC peakuuu. bruonornyeckue GpyHKuun 6EIKOB.

[Tonumepsl. benku u nonucaxapuapl Kak OHOTOIUMEPHI.

IInactmaccel.  IlomydeHue monuMmepoB peakuued IMOJUMEPU3allUd M ITOJIMKOHACHCALUU.
TepMorutacTu4Hble ¥ TEPMOPEAKTUBHBIE IIacTMacchl. [Ipencrasureny miactmace.

Bonokna, ux kimaccudukanus. ITomydenue BosnokoH. OTAenbHbIE MPEACTABUTENN XUMHYECKHX
BOJIOKOH.

Buabl yueOHoii 1eATEIbHOCTH
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XapakTepUCTHKa COCTaBa, CTPOCHUS, CBOMCTB, IOJNYyYEHHUs M IPUMEHEHHs AHWIMHA, aMUHOKHUCIOT,
0€JIKOB, UCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH, IJIJACTMAcC, Kay4yKOB.

3 YCJIOBUS PEAJIM3AIIMNA YYEFHOM JUCITATIIIMHBI

3.1 MaTepuajibHO-TeXHHYECKOe ofecrevyeHne

JIns peanu3anyuy mMporpaMMbl Y4eOHOHM JAWMCIMIUIMHBI PETyCMOTPEHBI CIEAYIOIINE CIIECHaIbHbIC
MOMCIIICHUS U OCHAILICHUC:

Tun u HauMeHOBaHHUe

Ocnameﬂne CIICHIUAJBbHOI0 ITOMECIICHUA
CIICHINAJbHOTI0 IMTOMCIICHUSA

kaOuHeT EcTecTBEeHHOHAYYHBIX YuebHass ~ aymuTopwst  JUISL  TIPOBEICHHS  YYEOHBIX,
TUCTIATLTAH MPAKTUYECKUX U JTA0OPATOPHBIX 3aHATUH, ISl TPYIIOBBIX U
WH/IMBUYAIbHBIX KOHCYJIBTALUH, ISl TEKYIIEr0 KOHTPOJS U
IIPOMEKYTOUYHOM aTTECTALUU.

PaGouee mecto mpernonaBaTensi: MEPCOHATIBHBIN KOMITBIOTED,
paboune ™mecta oOywarommxcs, JOCKa YydeOHas, y4deOHas
mebens MS Windows (monamucka Imagine Premium) norosop
J-1227 ot 08.10.2018, cpok netictBus: 11.10.2021

MS Office Nel135 ot 17.09.2007, cpok aeiicTBUs: OECCPOUHO

7 Zip cBoboaHO pacnpoctpansemoe (https://www.7-zip.org/ ),
CPOK JICUCTBHS: OECCPOYHO

nabopaTtopust XuMHUH YueOHast ~ ayauTopus AN TPOBEACHUS  y4EOHBIX,
INPAaKTUYECKUX M JJaOOpAaTOPHBIX 3aHATHUH, Ul IPYINIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJIBTALUH, A TEKYIIETO KOHTPOIS U
IPOMEKYTOUHON aTTeCTAlUU.

Pabouee mecto mpermonaBaTensi: MEPCOHAIBHBIN KOMITBIOTED,
paboune MecTa oOOy4aromMXcCs, JOcCKa yueOHas, yueOHas
Me0elb;

Maker nemoHctpanuonuslii "LlenTpudyray, Temaruueckue
TUTAKAThI U TAOJIUIIBL;

Becsl TexHu4eckue ¢ pa3sHOBECaAMH;

Bechbl anekTpoHHbIE yueOHBIE 10 2 KT

Becs! kBagpaTHbIE;

DKCHKaTOPBHI;

CyIuIKY HaCTEHHBIE;

Kppiika ¢ BeITsKKOM (A1 BBITsSDKHOTO 1iKada Ne01380750),
(200*660*3500 mMMm;

Turnu ¢papdoposbie HU3KHE Ne3;

Ixads! 11 HocyAbl 1 000PYAOBAHMS;

[Mkad ans xpaHeHUsT XUMUYECKUX peakTUBOB, (450*900*2100
MM.);

[kads! cymunbHbIE;

HIunup! TUTENBHBIE;

[[Ixad BBHITSHIKHON C MOMKOIA;

HancraBka s crona;

Buckoszumerpsr BITK;

CrnuproBku CJI-2

MS Windows (moanucka Imagine Premium) norosop /[-1227
ot 08.10.2018, cpox geiictus: 11.10.2021

MS Office Nel135 ot 17.09.2007, cpok nericTBHs: 6€CCPOIHO

7 Zip cBoboaHo pacrnpoctpansemoe (https://www.7-zip.org/ ),
CPOK JICUCTBUS: OECCPOUHO
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https://www.7-zip.org/
https://www.7-zip.org/

Tun u HauMeHOBaHHUeE
CHEHAIBLHOI0 MOMEIIEeHUA

Ocnameﬂne CIICHUAJIBHOTO MOMCIICHU A

IToMerienue It CaMOCTOSTEILHON
paboThI 0OyJAIOIIUXCS

[Tepconanbubie KoMIbIOTEPHI ¢ makerom MS Office, Beixomom
B VIHTEpHET U C OCTYIIOM B AJICKTPOHHYIO WH()OPMAIIMOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCHUTETA

ITomemenne i1 XpaHeHUS

o0opyIoBaHUs

u | Hlkader, cremnaxu  aus
NpOoQUIAKTUIECKOTO  OOCITYKMBAHUS
y4eOHOTO 000pYI0BaHHS/CTIOPTUBHOTO

XpaHeHuss  J1abopaTOPHOTO
000py/I0BaHus, HHCTPYMEHTOB U PACXOIHBIX MAaTEPUAIIOB.

3.2Y4yeOHOo-MeTOAUYeCKOe U MH(POPMAIMOHHOE o0ecTieYeHre Peau3auu MpPorpaMmbl

OcCHOBHbBIE HCTOYHHKH:

Kamunckmii, B. A. Opranmueckas xumuss B 2 4. Yactp 1: yd4eOHMK i1 CpEIHETrO

npodeccuonansHoro obpazosanus / B. A. Kamunckuii. — 2-e¢ u3n., ucnp. u jmom. — Mocksa :
WznarensctBo FOpaiit, 2019. — 287 c. — (IIpodeccuonanbroe odpazosanue). — ISBN 978-5-
534-02909-3. —  Tekcr :  onekrponnei //  OBC  Opaiir  [calt]. —

URL: https://urait.ru/bcode/437950
Kamunckuii, B. A. Opranuueckas xumuss B 2 4. Yacte 2: y4eOHMK I CpPEIIHETO

npodeccuoHabHOoro obpaszoBanmsi / B. A. Kamunckuii. — 2-¢ u3m., ucnp. U gon. — MocCKksa :
M3parensctBo Opaiit, 2019. — 314 ¢. — (IIpodeccuonanbHoe obpazoBanue). — ISBN 978-5-
534-02912-3. —  Tekcr  :  osnekrponHeld  // OBC  IOpait  [caiiT]. ——

URL.: https://urait.ru/bcode/437951

CyBopoB, A.B. OOmas u Heopranuyeckas xumuss B 2 T. Tom 2 : y4eOHUK Uisi CpeIHErO
npodeccuonamsHoro obpazosanusi/ A. B. CyBopoB, A.b. Hukonbckuii. — 6-¢ u3z., wcmnp. u
norn. —  MockBa: UzmarensctBo  FOpaiir, 2019. — 378 c.—  (IIpodeccuonanpHoe
obpaszoBanue). — ISBN 978-5-534-02182-0. — Texkcr : anexrponnsiid / OBC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/437404

JlonoTHUTeIbHbIEe UCTOYHUKH:

Kamuncknii, B. A. Opranuueckas XWMHs : TECTOBBIE 3a/JaHHS, 3aJa4d, BOMPOCHI : yueOHOE
mocooue it cpeaHero npodeccruonaibHoro oopasopanus / B. A. Kamunckuit. — 2-e u3j., ucnp.
u gom. — MockBa: W3garensctBo IOpaiit, 2019. — 289c.— (IIpodeccuonanpHoe
obpaszoBanme). — ISBN 978-5-534-02899-7. — Texkcr : anexrponnsii / 9BC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/437953

ITerpoBckas, H. A. Xumus [Onextponnsiii pecypce] : npaktukym [t CIIO] / H. A. IlerpoBckas ;
MI'TY. - Marautoropck : MI'TY, 2017. - 1 anekrpos. ont. auck (CD-ROM). — Pexum nocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/
S123.pdf&view=true. — MakpooOBEKT.

Caenko, O. E. Xumus . YueOuuk as kosuiemkeit. O0meodpazoBarenbHas moAroToBka [Tekcr] :
yuebnuk s CIIO / O. E. Caenko. - Pocros-na-/lony : ®enuke, 2018. - 283 c. - ISBN 978-5-
222-29752-0

IIporpammuoe o6ecnieuenune u UHTepHeT-pecypcenl:

Haumenosaunue I[1O

Ne JloroBopa

Cpoxk aeiicTBUS JULEH3UH

MS Windows 7 (moamucka
Imagine Premium)

1-1227

oT 08.10.2018

11.10.2021

MS Office 2007

Nel35 or 17.09.2017

06eccpouHO

7 Zip

cBOOOIHO

pacrpocTpaHseMoe

(https://www.7-zip.org/),

0eccpovHO
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3.3 YueOHO-MeTOAMYECKOE 00eciedyeHHe CaMOCTOSITeIbHOI padoThl 00y4aKOLIUXCH

CamocrosTenbHas paboTa sBISeTCs 00s13aTeIbHON A1 Kax1oro odyuatomierocsi. CaMoCTOsATeIbHAS
paboTa MOMKET OCYIIECTBIATHCS WHAWBUAYAIBHO WM TPYyNIamMH B 3aBUCUMOCTH OT €N, 00beMa,
KOHKPETHOW TeMAaTUKN CAMOCTOSITEIILHON pabOTHI, YPOBHS CIOXKHOCTH, YPOBHS YMEHUI 00Yy4atONIIXCSl.

KoHTponb pe3ynpTaToB BHEAYyAMTOPHOW CaMOCTOATENbHOM pabOThl OCYILECTBIATHCS B IpeAenax
BPEMEHH, OTBEJCHHOTO Ha O0s3aTelbHBIC y4YeOHbIE 3aHATUS U BHEAYIUTOPHYIO CaMOCTOSATEIBbHYIO
paboty oOyuarommxcsi 1Mo y4yeOHOM AMCLUMIUIMHE, IPOXOAUT KAK B IHCbMEHHOM, TaK M YCTHOW WIIU
CMELIaHHOH (popme, ¢ IpeCTaBICHUEM H3AEHS WM MPOAYKTa TBOPUECKON AEATEIbHOCTH.

B kauecTtBe ()opM U METOZ0B KOHTPOJIS BHEAYIUTOPHON CaMOCTOSATEILHOW pabOThl HCIOIb3YIOTCS:
IIPOBEPKA BBINOJIHEHHON pab0Thl IPEoAaBaTeaeM, CEMUHAPCKHUE 3aHATUS, TECTUPOBAHNE, KOHTPOJIbHBIE
paboTHI.

Ne | HaumenoBanue Bunpl 3amanuii 151 CaMOCTOSATEILHON BHEAYTUTOPHOM pabOThI
pa3zerna/TeMsbl
1 | Tema 2.2 Teker 3agaHusA:
VYrneBoaoposl U Ux CocTaBUTh CpaBHUTEIBHYIO Ta0NIUITy (37IEMEHT OPT(OIHO)
npupoHbie uctouHukn | Ilenn:
Tema 2.3 MOBTOPUTh W CHUCTEMATH3WPOBATh HM3YyYCHHBIH MaTepHall, Hay4HUThCS
Kucnoponcoaepskamiue | BBIICIATh, TJIaBHOE W OCHOBHOE, JIAKOHUYHO, KOMIIAKTHO W CKaTo
OpraHUYECKUE W3JIOKUTh OTOOpaHHBIA MaTepuall, HAYYUTHCS KIacCH(UIIMPOBATH
BEIIECTBA U3JIaraeMblii MaTepHal o ypOBHSIM 3HAYHMMOCTH.
PexoMeHaanmumu no BLINOJHEHHUIO 3aJaHUS:
CocraBieHue CTPYKTYPHO-JIOTHYECKUX CXEM, TaOJIUII, IUarpaMM.
JlanHbIC cpencTBa HArJISHOCTH BBITTOJTHSIOT (G yHKITHIO
KOHCIEKTUPOBaHUs  Marepuana. llpu mOCTpoeHHH  CTPYKTYpHO-
JIOTUYECKOM CXEMBI TEMBI HEOOXOJIUMO BBIJICIUTE IJIaBHOE B TEME.
JlakOHMYHO, KOMIAKTHO, CXXaTO W3J0XKUTh OTOOpAaHHBIM MaTepual.
Jloruka TmOCTPOECHMSI CTPYKTYPHO-JIOTHUYECKHUX CXEM - OTpaKeHHUE
COJIepKaTENbHBIX CBSI3EH MEXAy €AMHHUIIAMH M3NlaraeMou nHdopmanuu,
WX YeTKas KJIaCCH(UKAIUS 110 YPOBHIM 3HAYHMOCTH.
Oranbl paboThl HAJ CTPYKTYPHO-JIOTHYECKON CXEMO:
1. Ilouck nndopmanuu
2. AHanu3 uHdopmaum
3. Ocmbicienue nHpopmanuu
4. Cunte3 uHpopmaum.
Kputepun onenkn:
000CHOBaHUE, JIOTUYHOCTb, YETKOCTh, PALIMOHAIEHOCTD U3JI0KEHUS
Marepuaa.
2 | Temal.2. TexcT 3agaHus:
[Tepuonnueckuii 3akon | CocTaBUTH TIIOCCApH (3JIEMEHT TTOPTQOITHO)
U [IEpUOAUYECKas Hean:
cucrema J[.1. PacKpBITh COJCpP)KaHWE OCHOBHBIX TEPMHUHOB, Pa3bsICHUTH CJIOBa-
MenpeneeBa. CTpoeHHe | TEPMHHBI B KOHTEKCTE NAHHOW TEMbI, PACKPBITh UX 3HAUEHUE, JIaTh UX
atoma Hay4YHOE TOJIKOBaHUE.
PexkoMeHIanMH 110 BLINOJTHEHUIO 3a]aHNSI:
Tema 2.1 OcHOBHEBIE st BeneHus rioccapus T0JDKHA OBITh 3aBE/ICHA OTIEIbHAs TeTpaab UITH
MOHATHSI OPraHUYECKOW | MOKHO BECTH CIIOBaph C KOHIIA OOMICH TeTpaau Ui KOHCIEKTOB,
XUMUU U TEOPUS BO3MOJKHO COCTaBJIEHHE JJICKTPOHHOTO TJIOCCApHs KaK OJHOTO U3 BUIOB
CTPOCHHS WHIUBUIYAIbHBIX TPOEKTOB.
OpTraHUYECKUX Kputepun ounenku:
COCIUHCHHI TouHocTh (POPMYITHPOBOK TEPMHHOB MPH NPOBEACHUU (PU3UIECKOTO
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JTUKTaHTa, II0ccapuii caeTcsi B OyMaKHOM WIIHM 3JIEKTPOHHOM BapUaHTE.
CogepxarenpHass 4acTh W O0BEM  TEPMHHOJOTHHM  JIOJDKHBI
COOTBETCTBOBAThH MPEAbIBICHHBIM TPEOOBAHUSIM.

Tema 1.7. Meraiutel u
HEMETAJLJIBI

Tema 2.4
A3zoTcoaepxaiue
OpraHuyecKue
COCIMHCHHUS.
[Tonumepsl.

Texcr 3a1aHus:

[TonroroBka Kk CEMUHAPCKOMY 3aHSATHIO

Mean:

VYrnyOuTh, KOHKPETU3UPOBATh M PACIIUPUTh 3HAHUS, OBJAJETh UMM Ha
Ooyiee BBHICOKOM YpPOBHE DPENpPOAYKIUH W TpaHchopmanuu. 3aKpenuThb
YMEHHSI M HaBBIKM CaMOCTOSITeNbHOM paboTel. Pacmmputs o0mmui,
npo¢eCCHOHATBLHBIN U KyJIbTYpPHBIH KPYyTro30p.

PexomeHaauuy 10 BBINOJHEHUIO 32 IAHUS:

[TonroToBKa K CEMHHAPCKOMY 3aHSTHIO SIBISETCS OJHUM W3 Hawmbolee
CIIOXKHBIX BUJIOB CaMOCTOSITETTbHOM paboThl, 001b1110
[[EJICHAIPABIICHHON CaMOCTOSITEIbHOW pabOThl HaJ BBICTYIUICHUSMU
W/WIH TOKJIaIaMu.

DTanbl MOATOTOBKHU:

1) BeisicHUTB TeMy 1 BOITPOCHI CEMUHApa

2) O3HaKOMHUTBHCA C PEKOMEH0BAHHOM JINTEPATYPOI

3) BeisicHUTh HHIUBUYATbHOE 3aJaHUE (€CIIH eCTh)

4) [InanupoBaHue padbOTHI:

5) UreHue TUTEpaTyphl: HAUYWHACTCS C OCHOBHBIX HCTOUYHHMKOB (YUEOHHUK,
JIEKIIMS) U 3aKaHYMBAETCS paOOTON HaJl IOTIOJTHUTEILHON JIUTEpaTypoi
6) Beinucku: genaroTcs Mo KaKAOMY IMyHKTY IJIaHa.

7) CocraBnieHue IIaHa BBICTYIICHUS, TOTOBITCS [IUTATHI, TE3UCHI.

[T1an momoraer opraHu30BaTh CBOIO PabOTy HaJa TEMOM, AENAeT OTBETHI
Oonee  IeJICHANPABICHHBIMHU,  JIOTUYHBIMHU,  TOCIEIOBATEIHHBIMH,
JIOKa3aTeJIbHBIMH.

Kputepun ounenku:

c(hopMyIHUPOBATh MOJHBIN U MPaBUIbHBIN OTBET HAa BOIIPOCHI CEMUHAPA,
JIOTUYHO U CTPYKTYPUPOBAHO H3JIOKHUTH MaTepuai. [Ipu 3Tom cTymeHT
JIOJIKEH MOKa3aTh 3HAHUE CIIELUATIbHOM JIUTEPATypPhI
MIPOJIEMOHCTPUPOBATh YMEHHE OO0O03HAYUTH IMPOOJEMHBIE BOIPOCHI B
COOTBETCTBYIOIIIEH 00TacTH

MIPOAHAIM3UPOBATH MX U MIPEAJIOKUTH BAPHAHTHI PEIICHHM,

JlaTh UCYEPIBIBAIOIINE OTBETHl HA YTOUHSIONIME M JOMOJHUTEIbHBIE
BOIIPOCHI

Tema 1.1.0cHOBHEBIE
IIOHSTHS ¥ 3aKOHBI
XAMHUA

Tewma 1.3. Ctpoenue
BelecTBa. XuMHYecKas
CBSI3b.

Tema 1.4. Bona.
PacTtBopBI.
DNEeKTPOIUTHYECKAS
JIACCOLHAIS

Tema 1.5.
Knaccudukamms
HEOPTaHUYECKUX
COEIMHEHNH U NX
CBOMCTBA

Tema 1.6 Xumuueckue

Texcr 3a1aHuA:

TumnoBele pacueTHO-TpaduIecKre paboThI

Hean:

3alaHuii: yrayOJeHue paHee W3YYeHHOr0 Marepuana, BbIpaboOTKa
YMEHHI U HaBBIKOB MO MPUMEHEHUIO (POPMYII, COCTaBICHUIO allTOPUTMA
TUTIOBBIX 3aJ[aHUH, MPUMEHEHHE MTOJyUYEHHBIX 3HAHUS Ha TTPAKTUKE
PexoMeHngaumu mo BbINOJIHEHUIO 32/1aHUS

BBIIIOJIHEHMS YITPAXKHEHUH 10 MPEJI0KEHHOMY AJITOPUTMY,
CaMOCTOSITENIbHBIN MTOUCK aJITOPUTMA BBIMOJHEHUS YIPAXKHEHU I
Kpurepun ouenku:

TOYHOCTH PACUYETOB; 00HEM BBITIOIHEHHBIX 3aJJaHHi, OOpMIICHHE
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peakmu

Tema 2.1 OcHOBHEBIE
MOHATHS OPTaHUYECKOU
XUMHH U TEOPUS
CTPOCHUS
OpraHUYECKUX
COETUHEHUN

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHOM JUCIUATLIMHBI
KoHTposib ¥ OLEHKa pe3yiabTaTOB OCBOCHUS IUCLUIIIMHBI OCYLIECTBIISETCS IPENOAABaTEIEM B

Iponuecce TCKYUECro KOHTPOJIA U HpOMeH(YTOQHOﬁ aTTCCTalluu.

4.1 Texymmii KOHTPOJIb

Ne KonTtponupyemsle pasnensl Kontponmpyemslie HanmenoBanue
- (Tembl) yueOHOM TUCIUTUIMHBI pE3yNIbTaTHI OIICHOYHOTO CPEJICTBA
1. Bsenenue JIPS, JIP9, MP5, [1P4 Tecm
2. Pa3nes 1 O6mas n JIPS, JIPY, JIP14, MP4, Konmpomvras paboma
HEeOpraHuvecKasi XuMust MP5, IIP1, ITP2, TIP3, | Tecm
1IP4, IIP5, I1P6
3. Tema 1.1 OcHOBHBIC OHATHS U JIPS, JIPY, MP4, Jlukmarimoi
3aKOHBI XUMHUH MPS, ITP1, 1IP2, ITP3, Tpaxmureckas paboma
11P4, ITP1 (npaxkmuueckoe 3a0arue)
4. Tema 1.2 [leproaudeckuii 3aK0H U jjél; 55 jg; 91 Jgj}];" I];I[j:l 4, | Murmanme
nepuoanyeckas cucrema J[.1. 1P ’ P 6, ’ ’ Lparamureckas paboma
5, (npaxkmuueckoe 3a0anue)
MenneneeBa. CTpoeHue aToMa
5. Tema 1.3 CtpoeHue BerecTsa. JIPS5, JIP9, JIP14, MP4, | Tecm
Xumudeckas CBI3b. MPS, IIP1, IIP2, 1IP3, | [huxmanmt
I1P4, IIP5, 1IP6
6. Tema 1.4 Bona. PactBopsl. JIPS, JIP14, MP4, Tecm
DIEeKTPOTUTHYECKAs JUCCOIMAIIHS MP5, 1P, 1IP2, IIP3, Jlabopamophas paboma
IIP5, IIP6
7. Tema 1.5 Knaccudukanms JIPY, JIP14, MP4, Tecm
HEOPraHWYECKUX COCAUHEHUN U MP5, IIP1, 1IP3, Jlabopamophas paboma
. I1P4, IIP5
UX CBOMCTBA
8. Tena 1.6 X JIPS, JIP9, MP4, Jluxmarmot
€Ma 1. HUMUYCCKUC pCAKINN MP. 5, TIP 1, TP 3’ Hpakmuqecmﬂpa@ma
1IP4, I1IP5 (npaxmuveckoe 3a0arue)
9. T 17M JIPS, JIP9, MP4, Tecm
ema 1.7 Metarmnsl v HOMETAMIBL | 4 /s 1ip1 171p5 [7p3, : -
IIP4, IIPS5, IIP6
10. Pasnen 2 Obramuiecka JIPS, JIPY, JIP14, MP4, | KonmpomHas paboma
AT c UprauntiecKkast XuaMust \ \rps 11p1, P2, ITP3, | Tecm
ITP4, ITPS, ITP6
11. | Tema 2.1 OCHOBHEBIE ITOHATHUS JIPS, JIPY, JIP14, MP4, | Tecm
OpraHNYECKON XUMHUH U TEOPUS MPS, IIP1, 1IP2, 1IP3, | [jukmanml
IIP4, IIP5, IIP6
CTPOCHHUSI OPTAHHUIECKUX
COCIMHEHUH
12. | Tema 2.2 YriIeBOIOPOIBI M UX JIP5, JIPY, JIP14, MP4, | Tecm
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[IPUPOIAHBIE UICTOYHUKHU 1IP1, IIP2, IIP3, IIP4, | [Jukmarmol
IIPS5, IIP6
13. | Tema 2.3 Kucnopojcoaepxarniue JIP5, JIP9, JIP14, MP4, | Tecm
OpPraHUYeCKUE BEIECTBA MPS5, 1IP2, IIP3, IIP4, | [fuxmarmoi
IIPS5, IIP6
14. | Tema 2.4 AzoTrcoaepkaiiye JIP5, JIP9, JIP14, MP4, | Tecm
OPraHUYECKHUE COEAUHEHHS. MPS5, 1IP1, IIP2, IIP3, | Jlapopamopnas paboma
IIP4, TIPS, IIP6
[Tonumepsr.

4.2 IlpoMe:xxyTOUYHAs aTTeCTALUSA
[IpomexxyTouHast aTTecTanus OOYYAIOIMIMXCS OCYIIECTBISETCS 10

JUCLUIIIMHBI U ITO3BOJISIET OIPEIEIUTh KAYeCTBO U YPOBEHb €€ OCBOCHMUS.
dopma MpOMEXYTOYHOH aTTECTAlUU 10 AUCUUIUINHE «XUMUs» - MU (HEepeHIMPOBAHHBIN 3a4eT BO

BTOPOM CEMECTpE.

3aBCPIUICHUN

HN3YUYCHUA

No Konmponsnusie gonpocovl/oudaxmuueckue eOUHUbl Tema
1. OcHoBHbBIE 3aKOHBI XMMHUHU (3aKOH COXpaHEHMsI MAacChl BEIIECTB; Paznen 1. O6mas u
3aKkOH IIOCTOSIHCTBAa COCTaBa BEIIECTB; 3akOH ABOrajJpo U | HeOpraHu4YecKasi XuMHs
CJIEJICTBHS U3 HETO)
2. [lepuonnueckass Tabnuia XUMHUYECKUX dJeMeHTOB. CTpyKTypa
nepuoandeckoit Tabmauipl. CTpoeHue aroma
3. OCHOBHBIE KJIaCChl HEOPTaHMYECKHUX BEUIECTB (OKCH[BI, KHCIOTHI,
COJIM, OCHOBAaHMs1), UX CBOMCTBA, IPUMEHEHNUE
4, PactBopsbl. Tunel pactBopoB. CriocoObl BeIpaXKEHUsI KOHLEHTPALIUU
pacTBOpPOB.
5. Tunel xuMuueckux peakuuil. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaxiuu.
6. VYTr1eBo10po/ibl, UX BUJIbI, CBOWCTBA, IPUMEHEHUE Pa3nen 2. Opranuyeckas
7. [IpupoaHble UCTOYHUKH YrieBoaopoaoB. [Ipupoansiii ra3, HEPTH. XUMHA
CocraB u nepepabotka Heptu. [leperonka Hegru. Hedrenpoayks
8. Kucnoponconepxamme  opranuveckue — BemiecTBa:  CoupThl,
aNbJIeTu/Ibl, KapOOHOBBIE KHCIOTHI. CBOMCTBA, CTPOCHHE, 3HAUCHUE
Y TIPUMEHEHHE.
0. AmuHokucnotel. benku. CBoiicTBa, CTpoeHHE, 3HAYEHUE U
MIPUMEHEHUE.
10. | XKupsl, yrneBoasl. CBOMCTBa, CTPOSHUE, 3HAUCHUE U IPUMEHEHHE
Ne Tunossble 3a1aHUA Tema
1. | IIpu npomyckanuu cepoBoaopoia oobemoM 2,8 1 (HopmaiabHbie yenoBus) | Pasgen 1. Oomasi u
yepes u30bITOK pacTBopa cynbdara meau (I1I) odpazoBancs ocamok HeOpraHu4veckas
maccoii 11,4 r. Onpenenure BbIXOJ MPOAYKTA PEAKIIUU XUMUSA
2. | JlaTh XapakTepHCTUKY XUMHUYECKOTO dJIEMEHTA C TIOPSIKOBBIM HOMEPOM
15 1 ero coeAMHEHUAM 10 TTOJIOKEHUIO B IEPUOANYECKON CUCTEME
anemeHToB J[. 1. Menzaeneesa u CTpOEHHIO aToMa.
3. | K501 30%-ro pactBopa mnepokcuaa Bogoposa godaBmin 100 r BoJIbI.
PaccuuTaiite MacCOBYIO 10J¥0 BELIECTBA B IIOJIyYEHHOM PACTBOPE.
4. | HanmumuTe ypaBHEHUS peakMd B MOJICKYJSIPHOM M MOHHOM (popmax, mpy
MTOMOIIIXA KOTOPBIX MOKHO OCYHIECTBUTH CIAEAYIOIINE MPEBPALCHUS:
ZnS0O, —>Zn(OH)2 — ZnClg
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5. | B cnmenyromux ypaBHEHUAX paccTaBbTe KOADPHUIIMEHTH METOIOM
AIIEKTPOHHOTO OallaHCa, YKaXUTE OKUCIUTENh U BOCCTAHOBUTEIb:

Al + O, = AlL,O;

6. | 3akoHYMTE YpaBHEHHUS pEaKIMil B MOJICKYJISIPHOW M HOHHOH opmax:
Na,S + ZnCl, =

7. | Onpenenure ¢popMyiy ajJKeHa, €CIU ero IIIOTHOCTH 110 BOJOPOAY paBHA Pa3nen 2
42. Oprannyeckas

XUMMUs

8. | CocTtaBbTe COKpaIlleHHBIC CTPYKTYypHBbIC (OPMYIBI I  CICIYIOIINUX
BEII[ECTB:

a. 2-MeTHI-3-3THITE€KCaH;

0. 3,3-muMerwiarieHTeH-1;

B. 3-3Tui-4-OytunrentuH-1.

9. | CkoipKO TpaMMOB KHCIIOpOAAa HEOOXOOUMO JUIsi CKUTAHHS METaHa
maccoii 4 r?

10. | Hammmure ypaBHEHWS peakUWid, C TOMOIIBIO KOTOPBIX MOYHO
OCYILIECTBUTH CIEAYIOIIME PEBPALLCHUSA:
MetaHn — XJ0pMeTaH — XJIOPOEH30JI — METHUIOCH30]

Kputepun onenku ougppepenyuposannozo 3auema

— «OTINYHO» - TEOPETHUYECKOE COAEp:KaHUE Kypca OCBOCHO IOJHOCTHIO, 0€3 MpoOesos,
yMeHUs chopMHUpPOBaHBI, BCE MPETYCMOTPEHHBIE MPOrpaMMol yueOHbIe 3a/laHus BHIMIOJIHEHBI, KAYECTBO
UX BBITIOJTHEHUS OIIEHEHO BBICOKO.

- «XOopolIo» - TEOPETHUYECKOE COJIEpKaHHe Kypca OCBOEHO MOJHOCThIO, 0e3 IMpoOesnos,
HEKOTOpble YMEHHMsS CQOPMHPOBAHBI HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOrpaMMOi yueOHbIE
3aJJaHMS BHITIOJIHEHBI, HEKOTOPBIE BHUJIBI 3aJJAHUI BBITTOJIHEHBI C OITHOKAMH.

— «Y IOBJIETBOPUTEIILHO» - TEOPETUYECKOE COJIEp’KaHHE Kypca OCBOEHO YacTUYHO, HO
npoOensl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEOOXOJUMBIE YMEHHS pabOThl C OCBOSHHBIM
MaTepuajoM B OCHOBHOM C(OPMHUPOBAHBI, OOJBLIIMHCTBO IMPEIyCMOTPEHHBIX MPOTrpaMMoOil oOydeHus
y4eOHBIX 33JJaHU BBIITOJHEHO, HEKOTOPHIE U3 BBITIOJTHEHHBIX 3a/IaHUH COJIEPKAT OITHOKH.

— «HeynoBneTBOpUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOEHO, HEOOXOAUMBIE
yMeHUs He c(OPMHUPOBAHBI, BBINOJIHEHHbIE YUeOHbBIE 33/1aHUS COIEPIKAT IPyOble OIIMOKH.
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[Ipunoxenune 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI OBYUEHMUSA
1. AKXTUBHBIE M HHTEpPaKTHUBHBIC METOJbl HCIIOJIB3YIOTCS IpPHU MPOBEAECHUU TEOPETHUECKUX U
IIPAKTUYECKUX 3aHATUH:

Pasnen/Tema

HpI/IMeHHeMHe AKTHBHBIC 1
HHTCPAKTUBHBIC MECTO/bL

Kpatkas xapakrepuctuka

Tema 1.2
[lepuoauueckuii 3aKoH
U TIepuoInyYecKast
cuctema JI.1.
Menpeneena.
Crtpoenue aToma

I'pynnoseie nuckyccuu

Kaxnas rpymnma 00y4aromuxcst JoJKHA PEeIIUTh
OJIHY IPO0JIEMY, OCHOBBIBAsICh Ha 3HAHUU
TEOPETUUECKOTO MaTepralia u MPearnoaoKeHHH,
BBIJIBUTAEMbBIX YJICHAMH TPYIIIIBIL:

- 3aKOH PaJMOAKTUBHOIO pacnaja.

- buonorudeckoe aelCTBUE AIEPHBIX U3ITYYEHUM.
- [lonsiTre 0 103€ U3TyUYEHUS U CTIOCOOBI 3aIIUTHI
OT U3JIyYEHUN

Tema Ne 1.3.
CtpoeHue BelecTna.
XuUMH4YeckKasd CBA3b.

AHanu3 KOHKPETHOU
CUTyaluu

OO6cyx1eHne BOPOCOB:

— 3aBHCHMOCTB CBOICTB BEILIECTB OT THUIIA
XMMHYECKOHN CBS3H

—  AJJIOTpOIHBIC MOTU(DHUKALIUH YIIIEpOIa

— AmnorponHbie MoguduKanmn hocdopa

Tema 2.2.
VYTIIeBOIOPOIBI U UX
MIPUPOJTHBIC HCTOYHUKH

I'pynnoseie nuckyccnu

Ha nepBoM 3tare kaxaas rpyIia u3ydaer u
XapaKTePU3yeT OTACIbHBIC KIIACCHI
YTIICBOIOPOJIOB, 3aIOJIHSS CPABHUTEIHHYIO
TabIuILy.

Ha Bropowm starie - ananu3 o0mux mpoosiem:
MIPUMEHEHHE YTIIEBOOPOJIOB B
TTPOMBIIIIJICHHOCTH.

Tema Ne 2.3
Kucnopoaconep:xarue
OpraHUYeCcKUe
BEIIIECTBA

I'pynmnoseie quckyccuu

OOcyxaeHue Bonpoca:
[IpuMeHeHne CIMPTOB B HAPOTHOM XO3SHCTBE.
[TocnencTBus amkoroauszma
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[punoxenue 2

MEPEYEHb IPAKTUYECKHNX/JIABOPATOPHBIX 3AHSATUI

Conep:xanue o0yueHust TeMbl npakTU4ecKkux/nadoparopubix 3auaTuid | KoaunvecTBo
4acoB
Paznen 1. HEOPTAHUYECKAS XUMUSL
1.1 OcHoBHBIE NOHATHS U [Ipaktuyeckas pabora Nel. Pacuerst mo 2
3aKOHBI XUMUH XUMHYECKHM (HOpMYyJIaM U ypaBHEHUSIM
1.2 llepuonuueckuii 3akon | [Ipaktuueckas  padora  Ne2.  CocraBieHue 2
U MIEPUOJMYECKAsi CHCTEMa | QJIGKTPOHHBIX M AJIEKTPOHHO-TPapUIECKUX
.. Menneneena. dbopMylT  aTOMOB  XUMHUYECKHX  3JCMCHTOB.
Crpoenue aToma XapakTepHucTuKa JJIEMEHTOB c Y4ETOM
MECTOHAXOXKACHUS B IEPHOJMUECKON CHCTEME.
1.4 Bona. PactBopsl. Jlabopatopnast pa6ora Nel. Peaknun wnoHHOTO 2
DNEeKTPOIUTHYECKAS oOMeHa. Hcnbitanue pacTBOpOB coJien
JICCOIIMAITHSI. WH/INKaTOpaMH
1.5 Knaccudukanus Jlaboparopnas pabora Ne2. KauecTBeHHBIE 2
HEOPraHNYECKUX peaknuM Ha XJOpUA-, Cynb(dar-, CHIMKAT- H
COCJIMHECHUH M UX CBOWMCTBA | KapOOHAT- aHUOHBI
[TpakTideckass padora Ne3. Pacuer ckopocreit 2
1.6. Xumuyeckue peakilil | xyypueckoil  peakuud.  YIpaKHEHHS — Ha
CMEIIEHHE XUMUYECKOTO PaBHOBECHSI.
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINU.
Paznen 2 OPTAHUYECKAS XUMUSA
2.4 AzoTcoaepixariye JlaGopatopHas pabota Ne3. KauecTBeHHbIe 2
OpraHUYeCKHEe COSAMHEHUS. | PeaKIy OEeITKOB.
ITonumepsl.
NTOT'O 12
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OBPA3OBATEJIbHBII MAPIIPYT

[punoxenne 3

KoHnTtponmpyemslie
KonTtpons KonTponupyembl
paszenbl (TEMBbI) OueHovHbIe cpeaCTBA
Hasl TOYKa . € pe3yNbTaThI
y4eOHON JUCIUTUTMHBI
Ne2 Paszgen 1. JIPS5, JIPY, JIP14, KonTpoabHnasi | 1. TectoBble 3a1anus
Oo6wmasn u MP4, MPS, ITP1, padora Nel | 2. PacueTnble 3a1a4u
HeopraHu4veckKasi 11P2, ITP3, ITPA4,
N 11P5, ITP6
Ne3 Pa3pnen 2. JIPS, JIPY, JIP14, KonTpoabnas | 1. Pacuernsie 3a1aun
Oprannyeckast MP4, MPS, ITP1, padora Ne2 | 2. TecToBble 3a1aHUs
XHMHSE I1IP2, ITP3,
IIPA, TIPS, I1P6
Ned Jlomyck k Moprdommo | 1. [Ipaktuyeckue padoThI
3ayeTy 2. JlabopaTopubie pabOTHI
3. Tecthl
4. KoHTposbHbIE paboThI
IMpomexy | duddepenurpoBaHHbIit Hroromas 1. TeopeTtnueckue
TOYHAas 3ayeT KOHTPOJIbHASL | BOIIPOCHI 110 COJAEPKAHUIO
aTrrecran pabora Kypca
us 2. TunoBble 3a1aHus
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JIMCT PETUCTPALIUU UBMEHEHUHU U JIONNIOJIHEHUHA

Pa3pnen paboueii
NpOrpamMMmbl

Kpartkoe coaepxanue n3aMeHEHU/A0TOTHEHNUS Hara, [Toanuce
INe mpoTokoJia| mpeacenaress
acenanms [1 [1K

No
n/m

Pabouas nporpamma y4eOHOW AMCLMIIAHBI «XHMHUA»

aKTyaJIU3UpOBaHa.

| | B pabouyio nporpaMmy BHECEHBI CIIEAYIOLIME H3MEHEHHS: _
3 YCIJIOBHUA B CBA3M C 3aKIHOYEHUEM KOHTPAKTOB CO CTOPOHHUMH 08.09.2021 r.

PEAJIM3ALIMHU HIEKTPOHHBIMH GUOIMOTEYHBIMH cUcTeMaMu Db [TpoTokost Ne

YHEBHOH Axagemust K-27-20 ot 20.02.2020 r. MIT Bypuesa ‘
AMCLHIUIAHDI A.N.n0 31.03.2023 r., Cucrema 3J1€EKTPOHHOTO 00y4eHUS
«Axagemusa» K-39-21 ot 12.07.2021 r. OOO «Axaanemus-
meaua» 10 31.08.2024 r., 56C BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,9BC IOPAWT K-42-21 ot 12.07.2021 1.
000 «DnekTpoHHOE M3maTenbcTBO OPAUTY ¢
= [ 01.09.2021 no 31.08.2022 r., ObC ZNANIUM.com K-44-
| 21 ot 12.07.2021 r. 00O 3nannym ¢ 01.09.2021 1o ffd‘"
31.08.2022 r.,

| 3 YCJIOBUA ‘ CBA3W C OOHOBJIEHUEM MATEPUAIILHO-TEXHUYECKOTO 08.09.2021 r.
PEAJIM3ALINH obecrnieyeHus n. MarepuanbHo-TexHUYeCKoe odecnieyeHue |[IpoTtokost Ne
YYEBHOMU YUTATh B HOBOH pelaKLWH: I
JTACLIUTTJIMHBI Jlaboparopus Xumuu

YueOHass ayauTopuss sl [POBEAECHUS  YYEOHBIX,
MPaKTUYECKUX M JIADOPATOPHBIX 3aHATUM, U TPYIMOBLIX
U HWHIWBUAYAIbHBIX KOHCYJIbTaLMH, [JId TEKYyLIEro
KOHTPOJIS U MPOMEXYTOYHOM aTTeCTaLlHH.

Pabouee  mecTo npenoaaBaTesid: MepCcOHaNbHBI U I
KOMIIbIOTEP, pabouue mecta OoOy4YarwlIUXcs, OOCKa
yyeOHas, yueOHas MeOeb;

MakeT NE€MOHCTPALMOHHBI A "LlenTpudyrar,
TEeMaTUYECKHUE M1aKkaThl U Ta0JIULIbI;

Becol kyxonHbsie Maxwell MW-1451,

Becel anekTpoHHbie BJIP,

Bechl KBaJpaTHbIE;

JKCHUKATOPBI;

. CyLIWIKH HACTEHHBIE;

Kpbillka ¢ BBITSUKKOM  (1s  BBITSOKHOrO  1ikada
Ne01380750),(200*660*3500 mm.;

Turnu papdopossie HU3KHe No3;

[Lkadb1 11 nocyasl ¥ 000py10BaHUS;

[llkap s  XpaHeHHSs  XHMHUYECKHX  PEaKTHUBOB,
(450*900*2100 mMm.);

[Hkadbl cymunbHble;

[L{unus! TUreIbHbBIE;

[lIxad BHITAXKHOMU C MOWKOM;

Cronbl J1abopaTopHbIE;

Hancraska ans crona:
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