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1 OBIIASI XAPAKTEPUCTHUKA PABOYEWl NPOITPAMMbBI  YYEBHOWM
TACIATLITAHBI

1.1 O6n1acTh npUMeHeHNs IPOrPaMMBbI

PaGouast mporpamma y4eOHON IMCHMIUIMHBI «XHMHS» SIBISETCS YacThiO 00pa30BaTEIbHOM
nporpammbl  CITO — mporpamMmbl MOATOTOBKH CIEIHMAIMCTOB CPEIHEr0 3BEHA IO CICHHAIbHOCTH
cpenHero Mpo(eCCHOHAILHOTO O00pa30BaHUS TEXHOJOTMYECKOro Mpoduis npodecCHOHaTIbHOTO
o0Opa3oBaHwUsI.

Pabouast mporpaMma cocTtaBiieHa JJIsl OYHON (POPMBI O0YUCHHUSL.

1.2 MecT0 AUCHMILUIMHBI B CTPYKType NPOrpaMMbl MOJATOTOBKHM CHENUATHCTOB CpeIHero
3BeHa

VYyeOnass aucuuIUiMHa «XHUMHS» OTHOCHTCS K 0O0IIeo0pa3oBaTeaIbHOMY IUKIY HpOrpaMMBI
MOJTOTOBKH CIICIUATIMCTOB CPEIHEr0 3BEHa M OTHOCHTCS K mpeamerHou obmactu ®PI'OC cpemnero
obmiero oopazoBanus «EcTecTBEHHBIE HAYKI.

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

PabGouass mporpamMma ydeOHOW JUCHUIUIMHBI «XHUMHS» UMEET MEXKIPEAMETHYIO CBSI3b C
o0mieoOpa3oBareabHbIMU yueOHbIMU AucuuimuHamu dusnka, ActpoHomusi, MaremaTuka.

3HaHUS U YMEHHUs, MOJTYYEHHbIE 00Yy4aloIMMUCS MPU OCBOCHUM 00I1€00pa3oBaTEIbHON yueOHOH
JTUCIHUIUTMHBL «XUMHS», YIAYOISIOTCS M PaCHIMPSAIOTCS B IMPOILECCEe U3YYeHHUs YUeOHBIX JAMCUUILIINH
MIPOrpaMMbl MOJTOTOBKU CHEIMATIUCTOB CpeIHero 3BEHa €CTECTBEHHOHAYYHOT0 U
o0menpodeCcCHOHATBHOTO ITUKIIOB.

1.3 llnanupyemble pe3yJibTATbI OCBOEHUS I CUHIIJIMHBI:
OcBoenue coaepkaHus y4yeOHOM JUCHMIUIMHBI — «XUMHS»  00CCIECUMBACT  JOCTHXKECHUE
00y4aIoIUMUCS CIIEAYIONIUX Pe3yabTaTOB:

JINYHOCTHBIE Pe3yabTaThI

C(I)OpMI/IpOBaHHOCTB OCHOB CaMOpPa3BUTUA U CAMOBOCIIMTAHUA B COOTBETCTBHU C OGIHC‘-I@JIOBG‘IGCKI/IMI/I
JIPS [EHHOCTSIMH | UeajlaMy TPaXTaHCKOTO OOIIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIIEHOM,
TBOPYECKOUN M OTBETCTBEHHOU JI€SITEIIbHOCTH;

TOTOBHOCTB ¥ CIIOCOOHOCTB K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUI0, HA MIPOTSHKECHUN BCEH
JIP9 JKU3HU; CO3HATEIPHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIIETTHON
pohecCHOHANBHON 1 00IeCTBEHHO! JesITeThHOCTH,

C(I)OpMI/IpOBaHHOCTI) OKOJIOTUYCCKOT'O MBIIIJICHUS, IIOHUMaHUs BJIMSIHUSA COIITMAJIBHO-DKOHOMHWYCCKHUX
JIP14 | npolieccoB Ha COCTOSTHUE MIPUPOIHON U COLMAIBHOM CpeJibl; MPHUOOPETESHUE OMbITa SKOJIOI0-
HANPaBIICHHOHN JEATEIbHOCTH;

MeTal’[pe}]MeTHBle PE3YyJAbTATHI

TOTOBHOCT U CHOCOOHOCTh K CaMOCTOSITENIbHON  WH(MOpPMaIlMOHHO-TIO3HABATEIHHOM
NeSATeTLHOCTH, BJIAJCHHE HABBIKAMH TIOJNYYCHHs] HEOOXOAMMOW HH(POPMAIMH U3 CIOBapeit
MP4 | pa3HBIX THIIOB, YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX WH(MOpMAIUH,
KPUTHYECKH OIICHWBATh M WHTEPIPETHPOBATH MH(DOPMAIIHIO, TOJYy4aeMyl0 U3 Pa3IMYHBIX
HUCTOYHUKOB;

YMEHHE HCIOJIb30BaTh CPEACTBA WH()OPMANMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHI
(manee - UKT) B pernieHnr KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OPraHU3AIMOHHBIX 33/1a4 C
coOmoieHneM  TpeOOBaHWUW  APrOHOMHKM,  TEXHHUKM  O€30IaCHOCTH, TUTHEHB],
pecypcocOepexeH s, MPaBOBBIX M ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHOM 0€30MaCHOCTH;

MP5

IIpenMeTHBIE Pe3yabTAThI

c(hOpMUPOBAHHOCTh TPEACTABICHUI O MECTe XHMHUU B COBPEMEHHOW HAyYHOW KapTHHE
[IP1 | Mupa; MOHUMaHHE POIM XUMUU B (POPMHUPOBAHUH KpPYyrozopa U (PyHKIHOHATHHON
TPaMOTHOCTH YE€JIOBEKA JJIsl pEIICHUS MPAKTUYECKUX 3a]1ay;
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[IP2 | BIaJ€HHE OCHOBONOJATAOIMMU XHMHWUYECKUMHU TIOHATUSAMHU, TEOPHUSIMM, 3aKOHaMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOJIb30BaHNE XUMUYECKOM TEPMHUHOJIOTHEH U CUMBOJIUKOM;
BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOrO TIO3HAHUS, MCIOJb3YyEeMbIMU B XHUMHUHU:

1pP3 HaOJIO/IeHUe, OMKCAHHUe, HM3MEPEHHE, OSKCIIEPUMEHT, yMeHHe oOpabaThiBaTh, OOBSCHATH
pe3yabTaThl TPOBEACHHBIX OIBITOB W JIeNaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTH
MPUMEHSTh METO/Ibl IO3HAHUS IPU PEIICHUH MPAKTUYECKUX 3a/1ay;

P4 c(hOpMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHBIE OLIEHKU W IMPOBOAMUTH PAaCUeThl IO
XUMHUYECKHM (DOpMyITaM U ypaBHEHUSIM;

1IPS | pnanenue npaBuiamMu TEXHUKH 0€30MACHOCTH TP UCITOJIb30BAHUM XUMHUYECKHUX BEIIECTB,;

IP6 c(OpMHUPOBAHHOCTh COOCTBEHHOW TO3HMIMM MO OTHOLIEHUIO K XMMHUYECKOH uHpopMaiuu,

HOquaeMOﬁ N3 pa3sHbIX HCTOYHHUKOB.




2 CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCHUILINHBI

2.1 TemaTuuyeckuii IJIAH

Y4yeOHast Harpy3ka
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JIPS, JIPY, JIP14,
Pa3znen 1 O6masi u HeopraHuveckast 40 30 5 4 MP4, MPS5, IIP1,
XUMHA 1p2, IIP3, IIP4,
IIP5, I1P6
JIP5, JIP9, MP5,
Bgenenue 1 1 Hp4’ ’
JIPS, JIP9, MP4,
Tema 1.1 OcHOBHBIE IOHATHS U 3aKOHBI 5 3 2 MP3. IP1. ITP2,
XUMHN 1IP3, ITP4, ITP1
Tema 1.2. Ilepuoanueckuit 3aK0H U JIPS, JIP9, JIP14,
MP4, MP5, IIP1,
nepuoanueckas cucrema J.M.Menneneesa. 4 2 2 11P3. IIP4. TIPS
Crpoenue atoma 1P6 7 ’
JIP5, JIP9, JIPl4,
Tema 1.3.Ctpoenue BeniecTBa. XUMUYECKast 5 2 MP4, MPS5, IIPI,
CBA3b. IIpP2, [IIP3, IIP4,
1IP5, IIP6
JIPS, JIP14, MP4,
Tema 1.4Bona. PacTBopbl. 6 6 MPs. 1Pl IIP2,
DNEKTPOIUTHYECKAS JUCCOIUAITHS 1IP3. IIP5. IIP6
JIPY, JIP14, MP4,
Tema 1.5 KJUIaCCI/I(I)I/IKavuI/I;I HEOPraHUYECKUX 8 6 2 MPS. TIP1. 11P3,
COCJTMHEHHI U UX CBOMCTBA [1P4. IIP5
JIP5, JIP9, MP4,
Tema 1.6XumMuueckne peakuu 8 4 2 2 MPs, IIP1, ITP3,
1IP4, I[IP5
JIP5, JIP9, MP4,
MP. I1IP1, IIP2
Tema 1.7MeTaiiibl 1 HEMETAILTBI 6 6 HP35’ ’ ’
1IP4, IIP5, I[IP6
JIPS5, JIPY, JIP14,
MPA4,
Pa3nen 2 Oprannyeckasi XuMust 36 34 2 MP5, IIPI, IIP2,
1IP3,
IIP4, IIPS, ITP6
Tema 2.1 OcHOBHBIE OHATHUS OPraHUYECKON JIPS, JIP9, - JIP14,
MP4, MPS5, IIPI,
XUMHH U TEOPUS CTPOSHUSI OPTaHUYECKUX 2 2 P> 1IP3. 1IP4
COC,Z[I/IHCHI/Iﬁ HP5: TIP6 ' ’
JIP5, JIP9, JIP14,
Tema 2.2 YTneBo10poabl M KX IPUPOTHBIC 14 14 MP4, [IIP1, IIP2,
HCTOYHUKH IIP3, [IIP4, IIPS,
1IP6
Tema 2.3 Kucn PKaIU JIPS, JIP9, JIPI4,
CMa £.5 RUCTOPOACOACPHKALINE 10 10 MP4, MPS, IIP2,
OpraHn4€CKUeC BEIICCTBA IIP3, [IP4, [IIPS5,




11P6

JIP5, JIP9, JIPI4,

Tema 2.4 AzoTcoaepikaniyie OpraHu4IeCcKue 12 10 MP4, MPS5, IIPI,

coeguHenus. [Tonumepsl. I1p2, 1IP3, IIP4,
1IP5, IIP6

Bcero 78 66




2.2 Conepxanue y4eOHOMH TUCHUTLIUHBI

BBEJEHHUE
BxoaHoit koHTposb. UHCTPYKTUBHBIA 0030p comepKaHUs YYCOHOW JMCIUIUIMHBI U 3HAKOMCTBO
00y4aroImuxcst ¢ OCHOBHBIMHU YCJIOBUSMHU M TPEOOBAHUSAMHU K OCBOCHUIO TIPOTPAMMBI.
Buabl yueOHo# 1eATeJIbHOCTH
yMCHI/Ie IIOCTAHOBKH I.[CJ'ICfI ACATCIIBHOCTH, HJIaHI/IpOBaHI/IH CO6CTB€HHOI>1 HNCATCIIBHOCTU JJIA
JIOCTHKCHUS TIOCTaBJICHHBIX IIEJIe, NPEIBUIICHUS BO3MOXKHBIX pE3YJbTATOB JTHUX JCHCTBUH,
OpI‘aHI/I3aI_II/II/I CaMOKOHTpOJISI " OILICHKHU HOJIy‘ICHHBIX p€3y.lIBTaTOB.

Pa3znen 1 OBIIAS U HEOPTAHUYECKASA XUMUA

Tema 1.1 OcHOBHBbIE OHSITHS U 3AKOHbI XUMHUU

Conep:xkanue ydeOHOro martepuasa mo Tteme: BemectBo. Atom. Mosnekyna. XuUMHYECKUN
anemeHT. Asotponus. [lpocteie u cioxxHblie BemiecTBa. KauecTBEeHHBIM M KOJIMYECTBEHHBIH COCTaB
BEIIECTB. XUMHUYEeCKHe 3HaKu U ¢GopMynbl. OTHOCHUTENbHBIE aTOMHAasT W MOJIEKYJSpHas MAacChl.
KonnuectBo BemecTna.

OcHoBHbIE 3aKOHBl XUMHHM. C(Crtexuomerpusi. 3aKOH COXPAaHEHHMs MacChl BELIECTB. 3aKOH
MTOCTOSTHCTBA COCTAaBa BEILIECTB MOJIEKYJIIPHON CTPYKTYPhL. 3aKOH ABOTaipo U CIEJICTBUS U3 HETO.

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

Buabl yueOHoil 1eATEIbHOCTH
YMeHue JnaBaTh ONpENETICHHWE M OINEPUPOBATh CIEAYIONIMMU XHUMHUYECKUMU TOHSTHUSMU: BEIIECTBO,
XUMUYECKUA 3JIEMEHT, aTOM, MOJEKYJIa, OTHOCHTEJbHbIE AaTOMHAas W MOJIEKYJsIpHas MacChl, HOH,
AJUIOTPOIIUSI, U30TOMBI, XUMUUYECKAsI CBSI3b, DJIEKTPOOTPHUIIATEILHOCTh, BAJIGHTHOCTh, CTETIEHb OKUCJICHUS,
MOJIb, MOJISIpHas Macca, MOJSPHBIH 00beM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTpoeHUsl. POpMyIHpPOBaHUE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB W IOCTOSIHCTBA
COCTaBa BEILECTB. YCTAaHOBKA NPUYMHHO-CIEACTBEHHOM CBSI3U MEXIY COACPKAHUEM 3THX 3aKOHOB M
HaIlMCaHUEeM XUMHUUYECKUX (POpMYJ U ypaBHEHH.
Hcnonb3oBanue B yueOHON U MpodecCHOHATBHON AEITeTbHOCTH XUMUYECKUX TEPMUHOB U CUMBOIIUKH.
Ha3Banue wu3y4eHHBIX BEUIECTB MO TPUBHUAIBHOW WJIM MEXKIYHAPOJAHOW HOMEHKIATYpEe U OTPaKECHHE
COCTaBa ATHX COCTUHEHUH C MOMOIIBI0 XUMHUECKUX (POPMYIL.
OTpakeHHEe XUMHYECKHUX MPOIIECCOB C MOMOIIBIO YPAaBHEHUN XUMHUYECKUX PEAKITHH.

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

Conep:xanue yuyeOHoro marepuasna no teme: orkpoitue .M. Menaeneesim [lepronnueckoro
3akoHa. [lepuonnyeckuii 3akon B popmynuposke J[.1. Menneneena.

[lepuoanueckast TabnuIa XUMUYECKUX JIEMEHTOB — Ipaduyeckoe 0TOOpakeHHE MEePHOJUIECKOI0
3akoHa. CTpyKTypa MepUOIUYECKON TaONHIbl: Mepuoibl (Maible W OONblINe), TPYyNbl (TIaBHAs H
moboyHas).

AToM— crokHas dactuia. Sapo (IpOTOHBI W HEUTPOHBI) U DJEKTPOHHAS 000J04Kka. M30TOmBLI
CrpoeHue 3JIEeKTPOHHBIX OOO0JIOYEK aTOMOB 3JIEMEHTOB MaJbIX IMepuosioB. OCOOEHHOCTH CTPOEHUs
AJIEKTPOHHBIX 000JIOYEK aTOMOB HJIEMEHTOB OOJBIINX MEPUOJIOB (TIepeXoAHbIX 31eMeHToB). [lonsaTue 06
OpOUTAIISIX. S-, p- ¥ 0-opOUTaATK. DJICKTPOHHBIC KOH(DUTYpAIIMK AaTOMOB XMMHUYECKUX 3JICMEHTOB.

CoBpemeHHass (OpMYIHPOBKA MEPUOAMYECKOrO 3aKOHA. 3HAUEHUE MEPUOJUYECKOr0 3aKOHAa U
MEePUOINYECKON CUCTEMBI XUMHUYECKUX 3iieMeHTOB [[.M. MenaeneeBa i pa3BUTUSA HAYKA U TIOHUMAaHUS
XUMUYECKON KapTUHBI MUPA.

Buabl yueOHO# 1eATeJIbHOCTH
YcTaHOBKa 3BOIIOIMOHHOM CYIIIHOCTH MEH/IEJIEEBCKON U COBPEMEHHOM (POPMYIMPOBOK NEPUOTUIECKOTO
3akoHa [[. 1. Menneneena.



OOmpsicHeHHEe (PU3MUECKOTO CMBICTA CUMBOJIMKH MEPHOAMYECKON TaOIUIBI XUMHUECKuX 31ementos Jl. U.
MenieneeBa (HOMEpPOB 3JIEMEHTA, IEPUO/IA, TPYIIIBI) U YCTAHOBKA IPUUMHHO-CIIEICTBEHHOH BSI3U MEXIY
CTPOEHHEM aTOMa M 3aKOHOMEPHOCTSIMU U3MEHEHHUS CBOMCTB AJIEMEHTOB U OOPa30BAHHBIX UMU BEILLIECTB
B [IEPUOJAX U TPYIIaxX.

XapakTepucTUKa 3JIEMEHTOB MallbIX M OOJIbIIMX MEPUOJOB IO UX MonoxeHutro B I[lepumonnyeckoit
cucteme JI. 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 OKUCIEHHs. AHUOHBI, X 0Opa3oBaHUE W3 aTOMOB B
pe3yibTaTe mpoLuecca BoccTaHoBIeHUs. VIOHHas CBsI3b, KaK CBI3b MEKy KATUOHAMU U aHHOHAMHU 3a CUET
JIEKTPOCTATUYECKOr0 NpuTsDKeHus. Kiaccudukanus HMOHOB: MO COCTaBy, 3HAKy 3apsAa, HAJIWYMIO
ruapaTtHoi 000704ku. MoHHBIE KpucTautMueckue pemeTkd. CBOMCTBa BEHIECTB C HWOHHBIM THIIOM
KPUCTAJLINYECKON PEILIETKH.

KoBanentHass xumuueckas cBsi3b. MexaHu3M 0Opa3oBaHMsI KOBAJIEHTHOH CBs3U (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). DJIEKTPOOTpULATEIbHOCTh. KOBalleHTHbIE MOJIApHAs M HENOJspHas CBS3U.
KpatHocTh KOBajieHTHOW cBsi3u. MonekylsipHble M aTOMHBIE KpHUcTauimdeckue pewetku. CBolcTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUIMYECKUMHU PEILIETKAMHU.

Meramumueckas cBsi3b. MeTamuueckass KpUCTALINYECKAs PEeIIeTKa U METAUINYECKask XUMUYECKast
CBsA3b. PU3BHYECKUE CBOWCTBA METAIJIOB.

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

Yucteie BemecTtBa U cMmecH. [loHsTHE O cMecu BewecTB. |'OMOreHHBIE M TE€TEPOTCHHBIE CMECH.
CocraB cMmeceli: 00beMHasi U1 MaccoBasi J0JIM KOMIIOHEHTOB CMECH, MaccoBas A0 puMecei.

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

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

XapakTepucTrKa BaXKHEHIINX TUIIOB XUMUYECKUX CBSA3€M M OTHOCUTENBHOCTH 3TOM TUIIOJIOTHH.
OOBsicHeHHE 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHHSI KPUCTAJUIMYECKUX PELIETOK

Tema 1.4 Bona. PacTBopbl. DJIeKTPOJIMTHYECKAS THCCOLUALUS

CoaepixaHue y4eOHOro MaTepuaJa 1o TeMe: BoJa KaK pacTBOpPUTENb. PacTBOPMMOCTh BEILIECTB.
HaceplleHHble, HEHACBIIEHHBIE, IEPECHIIIEHHBIE PAacTBOPBl. 3aBUCUMOCTb PACTBOPHUMOCTH TIa30B,
KHUJKOCTEH U TBEPBIX BEILIECTB OT Pa3IMUHBIX (PaKTOPOB.

MaccoBas 1011 paCTBOPEHHOI'O BELIECTBA.

ONEeKTPOIUTBl W HEAIEKTPOJIUTHL.  DJEKTpOJIMTUYECKass  Auccouuanus.  MexaHu3Mbl
JJICKTPOJIUTUYECKOM JHUCCOLMALMU I BEUIECTB C PAa3IMYHBIMU THUIIAMM XUMUYECKOH CBS3HU.
I'mppatrpoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI. CTENEHb MIEKTPOIUTHIECKON aqucconuanuu. CHibHbIE
u cnalble 37eKTpoauThl. OCHOBHBIE MOJOXKEHUS TEOPUHU SJIEKTPOIUTHUYECKON nuccoruanuu. Kuciortsl,
OCHOBAHUS U COJM KaK 3JIEKTPOJIUTHI.

Buabl yueOHoil 1eATEIbHOCTH
YMeHHe naBaTh ONpENEICHUE M ONEPUPOBATH CIEAYIOIMMH XWMHYECKUMHU TNOHSTHAMH: PACTBOPHI,
JJIEKTPOJIUT U HEIEKTPOIIUT, DIIEKTPOIUTUYECKAs! JUCCOLUALINSL.

@opMyIMpOBKa OCHOBHBIX ITOJIOKEHUN TEOPHUH SJIEKTPOJMTHYECKOW JTHCCOLMALMNA M XapaKTepUCTUKA B
CBETE ATOU TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHECHUM.

@OopMyIHpOBKa OCHOBHBIX ITOJIOKEHUN TEOPUH XHMHYECKOTO CTPOEHUS OPraHWYECKMX COCAUHEHUN U
XapaKTEPUCTUKA B CBETE OTOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUI



Tema 1.5 Kinaccnpukanus HeopraHniecKnux coelMHEHNH U UX CBOIiCTBA

Coaep:kaHue y4eOHOI0o MaTepHaJia Mo TeMe: KHCIOTHI KaK AJIEKTPOJIUTHI, UX KiIacCU(pUKALIUS 110
pa3IMYHBIM IpU3HAaKaM. XHMHYECKHE CBOMCTBA KHUCIOT B CBET€ TEOPUU DIEKTPOJIMTHYECKOU
mucconuanui. OCOOCHHOCTH B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT ¢
MeTasuiaMd. OCHOBHBIE CIIOCOOBI MOJTYYSHHS KHCIIOTHI.

OcHOBaHMSI Kak 3JEKTPOJMTHI, MX KIacCUPUKALUA [0 PA3IUYHBIM MpHU3HAKAM. XHUMHUYECKHE
CBOMCTBA OCHOBAaHUMU B CBETE TEOPHUH JICKTPOIUTUYECKON AUCCOLMALMU. Pa3noxkeHre HepacTBOPUMBIX B
BOJie OCHOBaHUU. OCHOBHBIE CTIOCOOBI MOTYYEHHUSI OCHOBAHU.

Comnu kak 3nekTpoiauThl. Cou cpe/lHre, KUCIbIe U OCHOBHBIE. XMMUYECKU CBOMCTBA COJIEH B CBETE
TEOPUH AIEKTPOIIMTUUECKON Auccoruaiy. CrocoObl MOTy4eHUs COJIeH.

I'mpponus cosen.

Coneobpasyromiye 1 HecoaeoOpasyromme okcuabl. OCHOBHbBIE, aM(pOTEpHBIE U KUCIOTHBIE OKCUJIBI.
3aBHCUMOCTh XapakTepa OKCHAA OT CTENEeHU OKHUCIEHHUS OOpa3yIolIero ero Meramia. XHUMHYECKHe
cBoMcTBa OKCUIOB. [lomydueHne okcuaos.

Buabl yueOHoii 1eATEIbHOCTH
XapakTepucTuKka COCTaBa, CTPOCHMs, CBOWMCTB, IOJIYYEHUS W MPUMEHEHUS OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COEAUHEHUN: OKCUJIOB, KUCIIOT, OCHOBAaHUW U COJICH.

Tema 1.6 Xumu4eckue peakumu

Coaep:kaHue y4ye0HOro MaTepuasia mo Tteme: KiaccuPHKaUs XUMUYECKHX peakiuil. Peakuuu
COCMHEHUS, pa3oKeHus, 3amenieHns, ooMeHa. Karanurtnueckue peakuun. OOpatumbie 1 HEOOpaTHUMBbIE
peakuuu. ['OMOreHHbIE U TE€TEPOTr€HHbIE PEAKIMU. DK30TEPMUYECKHE U SHAOTEPMUUYECKUE PEaAKIINH.
TemnoBoit a3 ekt xumudeckux peakuuid. TepMoXuMUvecKrue ypaBHEHUSI.

OKHCIIUTENbHO-BOCCTAHOBUTENNbHBIE  peakuuu.  CrteneHb  okucieHua.  OKUCHUTENb U
BOCCTaHOBJIEHHE. BoccTaHoBUTENb U OKHCIeHHE. MeTos 3JIEKTpOHHOro OanaHca JUIsl COCTaBJICHMUS
YpaBHEHUHN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIM.

CkopocTh xuMHYecKHX peakuuil. IloHATHE O CKOPOCTM XHMMHYECKMX peakuuid. 3aBUCHUMOCTh
CKOPOCTH XMMHYECKHX pEaKUud OT pa3iu4HbIX (PAKTOpOB: HPUPOIBI PEArupyOLIUX BELIECTB, HX
KOHLEHTPALUHU, TEMIIEPATypbl, TOBEPXHOCTH CONIPUKOCHOBEHUS U MCIIOJIb30BAHUSI KaTaJIM3aTOPOB.

OOpatuMocTh XMMHUYECKHX peakiuil. OOpaTuMble U HeoOpaTHMble peakUUd. XHMUYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEILECHHUS.

Buabl yueOHoil 1eATEIbHOCTH
OObscHEHNE CYIIHOCTH XMMHUYECKUX IpoleccoB. Kiaccupukanuus XUMHUUECKUX peakuil 1o pa3iniHbIM
IPU3HAKAM: YHUCIYy U COCTaBYy NPOJYKTOB M PEAreHTOB, TEIJIOBOMY 3¢ QeKTy, HampaBieHulo, ¢ase,
HaJIMYMIO KaTaJIu3aTopa, U3MEHEHHIO CTEIIEHEH OKUCIEHUS 3JIEMEHTOB, 00pa3yloIKX BEIIEeCTBa.
VYcTaHOBKa MPHU3HAKOB OOIIET0 M Pa3IMYHOTO B THUMOJOTMH peakUud Ui HEOpraHUuecKol u
OPraHU4eCKON XUMHH.

Knaccugukanus BemecTB M HPOLECCOB C TOUKH 3pPEHUsI OKHUCIEHHUs-BoccTaHOBiIeHUs. CocraBieHue
YpaBHEHUN pPEaKIMil C TOMOIIBIO METO/Ia dIEKTPOHHOTO Oananca. OOBICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOH peaKkIuy U MOJ0KEHUsI XUMUYECKOTO PAaBHOBECHUS OT Pa3IMUHBIX (PAKTOPOB

Tema 1.7 MeTa/liibl 1 HeMeTAJLJIbI

Conep:xanue y4deOHOro marepuasna mo Teme: Merauibl. OCOOEHHOCTH CTPOEHHUS aTOMOB H
KpucTtaiioB. Ou3nyeckue cBOMCTBa MeTauioB. Kimaccudukamus MeTamioB MO pa3IuYHBIM MMPU3HAKAM.
XHWMHYECKHE CBOMCTBA METAIOB. DIIEKTPOXUMUYECKUH Pl HAPSDKEHUM MEeTaIIoB. MetamiorepMus.

O6mue crnocoObl monyyeHuss MertawioB. [loHstue o wMetamnypruu. [lupomerammyprus,
TUIPOMETAIUTYPIHs U dJEKTpoMeTauTyprusi. CriaBbl YEpHbBIE U LIBETHHIE.

Hemetannel. OcoOeHHOCTH CTpOEHHsS aTOMOB. HemeTalswl — MpOCThIe BeIIecTBa. 3aBUCUMOCTH
CBOWCTB TaJOreHOB OT uXx mnojoxeHus B Ilepuwonnueckort cucrtemMe. OKHUCIHUTENbHBIE U
BOCCTAaHOBUTEJIBHBIE  CBOMCTBA HEMETAJUIOB B  3aBUCUMOCTM OT HX TIOJIOKEHUS B  psAy
3JIEKTPOOTPULIATEIEHOCTH.
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Buab1 yueOHoii 1eATeIbHOCTH
XapakTepucTrKa cOCTaBa, CTPOCHHS, CBOMCTB, MOJYyUYCHUS U PUMEHEHUsI BakHermmx MetamuioB (1A u 11
A TpynI, aTIOMUHUS, )KeJIe3a U UX COSTUHEHUN).
XapakTepucTHKa COCTaBa, CTPOCHHS, CBOMCTB, MOJYyUYCHUS U MPUMEHEHUsI BakHeHmmx HemeTauios (VIII
A, VIIA, VIA rpymm, a Takke a3ota u gocdopa, yriepoaa U KpeMHHUs, BOJOPOA) U UX COSTUHEHHH.

Pa3znesn 2 OPTAHUYECKASA XUMUA

Tema 2.1 OcHOBHBbIE IIOHSATHS OPraHNYECKOl XUMHHU U TeOPHUs
CTPOEHHS OPTaHNYECKHUX COeIMHEeHUI

Conep:xxanue y4eOHOr0 MaTepuaja MO TeMe: IMpeaMeT OpraHuuecko xumuu. Ilpupomansie,
HCKYCCTBEHHbIE M CHUHTETHYECKHE OpraHmdeckue BemiectBa. CpaBHEHHE OpPraHMYECKMX BEIIECTB C
HEOPTraHNYECKUMH.

BanentHocTh. XHMMHMUECKOE CTPOCHHME KakK IOPSAAOK COCIAMHEHHs aTOMOB B MOJEKYJbl 10
BaJICHTHOCTH.

Teopust ctpoenus opranndyeckux coequHeHudt A.M. BytiepoBa. OCHOBHBIE IOJIOKEHHSI TEOPUU
XUMHAYECKOTO CTpoeHus. M3omepus u wm3omepsl. XuMHUECKHEe (GOPMYNIBI M MOAETH MOJIEKYNI B
OpPraHUYeCcKOM XUMHUHU.

Knaccudukanus opranmdeckux BemecTB. Kiaccudukanus BEmIECTB MO CTPOCHUIO YIIIEPOIHOTO
CKeJeTa U HAIMYUIO (YHKIIMOHANBHBIX TpyIil. ['omonoru u romosorusi. Hauana nomenxnarypst IUPAC.

Knaccugukauuss peakuumii B OpraHudeckod XuMmMuM. Peakuuu mnpucoeanHeHust (TMAPUPOBaHUS,
TaJIOTeHUPOBaHMsA, THIPOTaJOTeHUPOBAHMS, THApartanuy). Peakmuu oTmieruieHust  (IeTWAPUPOBAHUS,
JeTUAPOraloreHUpoBaHus, Aeruaparanuu). Peakuun 3amernenus. Peakuny nzoMepusanum.

Buab1 yueOHoii 1eATEIbHOCTH
YMeHue JaBaTh ONpEJeNICHHE U ONEepUpOBaTh CICAYIOIIMMH XMMUYECKMMHU IMOHSTUSAMU: YIJIEPOIHbIH
CKeJeT, PyHKIIMOHANbHAS TPYIIa, H30MEPHsL, TOMOJIOTHSL.

Ha3Banue u3yueHHBIX BEIIECTB MO TPUBHMAIBHON WIM MEXIYHApOJHOW HOMEHKJIAType U OTpakeHue
COCTaBa ATHX COSAMHEHUH C TIOMOIIBI0 XUMUIECKUX (hopMyi.
OTtpaxeHue XUMHUECKUX MPOIIECCOB € TIOMOIIBIO YPABHEHUH XUMHUECKUX PEaKLU.

Tema 2.2 Yri1eBoaopoabl M MX NPUPOJAHbIE HCTOYHUKHU

Coaep:xanue y4de0OHOro Marepuajia N0 TeMe: aJKaHbl: TOMOJOTMYECKHH psAll, U30Mepus u
HOMEHKJIATypa aJKaHOB. XHUMHUYECKHE CBOMCTBa alkaHOB (MeTaHa, 3TaHa): TOpPEHHE, 3aMElICHHUE,
paszinokeHue, nerupuponanue. [I[pumeHeHne ankaHoB Ha OCHOBE CBOMCTB.

ANKeHbl. DTUIIEH, €ro MolydyeHue (AerHIpUpOBAHUEM 3TaHa, ACTOJMMEpU3alue MOIUITUIICHA).
I'omonornueckuii psza, n3oMepus, HOMEHKIATYpa aJKEHOB. XMMHUYECKHE CBOMCTBA JTUJIEHA: OPEHHUE,
KayecTBEHHbIE peakiuu (oOecuBeyrMBaHMEe OpPOMHOM BOABI W PpacTBOpa MEpMaHraHaTa Kajus),
ruapaTanus, noauMepusanus. [lpuMeHeHne 3TuieHa Ha OCHOBE CBOWCTB.

Huensl n kayuyyku. lloHATHe O JueHaX Kak yIJeBOAOpOAax C JBYMsl JBONHBIMU CBSI3SMHU.
ConpsikeHHble 1MeHbl. XUMUYECKHe CBOMCTBa OyranueHa-1,3 u m3ompeHa: oOeciBeunBaHUE OpOMHOI
BOJIbI M MOJIMMeEpU3alivs B Kayuyku. HaTypanbHbIil 1 cuHTeTHYeCKHe Kaydyku. Pesuna.

AnkuHbl. AneTwieH. XUMHUYECKHE CBOWCTBA alleTHIICHA: TOpPEHHEe, OOECIIBEYMBAHHE OpPOMHOM
BOJIbI, NMPUCOETUHEHNE XJIOPOBOAOpOAa W Tuaparanus. [IpuMeHeHHe aneTuieHa Ha OCHOBE CBOMCTB.
Me:xxknaccoBasi U30MEpPHUs € AJIKaJUEHAMU.

Apenbl. benszon.  Xumuyeckue — cBoiicTBa  OeH30ila:  TOpeHHE, pPEaKUUu  3aMElICHHS
(ramorenupoBanue, HUTpoBaHue). [I[pumMenenne 6eH30J1a HA OCHOBE CBOWCTB.

IIpuponHble HMCTOYHUKM YriieBOAOpoAoB. IIpuponaHblil ra3: cocraB, NPUMEHEHHE B KauecTBE
TOIINBA.

Hedts. CoctaB u nepepadotka nedrtu. [leperonka nedptu. HedrenpomykTsr

Buabl yueOHo# 1eATeJIbHOCTH
XapakTepucTUKa COCTaBa, CTPOECHMs, CBOMCTB, IOJYyYEHUS M NPUMEHEHHUs BaXXKHEWIIMX KJIAcCOB
YTJIE€BOJOPOAOB (AJKaHOB, LMKIJIOAJIKAHOB, AJKEHOB, AJKWHOB, ape€HOB) M UX Haubojee 3HAYMMBIX B
HapOJHOXO35CTBEHHOM IUIaHE NIPEICTaBUTEINIEH.
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Tema 2.3 Kucaopoacoaepxaiiue opranuyeckue BeliecTBa

Copep:xxaHue y4eOHOro MaTepuaJa mo reme: cnuptol. [lomydenne stranona OpoKEHUEM TITIOKO3BI
U TuapatanMed sTuieHa. ['mapokcuibHas rpynna kKak (yHkiuoHanbHas. [loHATHE O mHpenenbHBIX
OJTHOATOMHBIX CIUpPTaX. XUMHUYECKHE CBOMCTBAa 3TAaHOJIA: B3aUMOJCHCTBUE C HaTpueMm, oOpa3oBaHUE
IPOCTBIX M CIOXHBIX 3(UPOB, OKHCICHHE B anpaeruia. IIpuMeHeHue 3TaHONa Ha OCHOBE CBOWCTB.
AJIKOrosmsm, ero MociaeACTBUS U MIPEAYIIPEKICHUE.

I'minepuH  Kak IpeACTaBUTENb MHOIOATOMHBIX CHMpPTOB. KadecTBeHHas peakuus Ha
MHOT0aTOMHBbIE cIUPTHI. [I[puMeHenune riuuepuHa.

®enon. dusnyeckue U XUMHUUYECKHE CBOMCTBa (peHOsa. B3aumMHOe BiIMsSHUE aTOMOB B MOJIEKYJIe
(deHona: B3aMMOJICHCTBUE C THIPOKCHIOM HATPUS U a30THOM KucnoToi. [lpumenenue (heHona Ha OCHOBE
CBOMCTB.

Anpnerunsl. [Tonstue o0 anpaerunnax. AnbIeruaHas rpymmna Kak GyHKIHoHaIbHas. PopMabaerul
U €ro CBOMCTBA: OKHMCIEHUE B COOTBETCTBYIOILYIO KHCIIOTY, BOCCTAHOBJIICHHE B COOTBETCTBYIOIIMM CITUPT.
[Tony4yeHue anbaeruyioB OKUCIECHHEM COOTBETCTBYIOIIMX CHUPTOB. lIpumeHneHue ¢opmanbaeruga Ha
OCHOBE €T0 CBOWCTB.

Kap6onoBeie kucnotel. Ilonstue o kapOoHOBBIX Kuciorax. KapOokcuibHas rpynna Kak
¢byHKLIMOHATBHASL. ["'OMONIOrHYecKuii psJl MpeieabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lonyuenue
KapOOHOBBIX KHUCJIOT OKHMCIEHUEM ajbJAETUAOB. XUMHUYECKHE CBONCTBA YKCYCHOW KHCIOTBHI: O0IIMe
CBOWCTBAa ¢ MMHEPAJIbHBIMU KHCIOTAaMH U peakuus stepudukanuu. [IpuMeHeHre ykcycHON KHCIOThl Ha
OCHOBE CBOWCTB. BrICIINE )KUpHBIE KUCIOTHI HA IPUMEPE NNaJIbMUTUHOBON U CTEAPUHOBOM.

Crnoxsble 3gupbl U xupbl. [lonyuenue cinoxxHbeIx 3¢upoB peakuueil srepuduxannu. CroxHbIe
3¢upsl B IpUpoie, UX 3HaueHue. [IpuMeHeHne cioxHbIX 3UpPOB HA OCHOBE CBOICTB.

XKups! kak cnoxsble 3gupsl. Knaccudukanus xupoB. XMMHUYECKHE CBOWCTBA KUPOB: TUAPOIIHU3 U
TUAPUPOBAHUE KUAKUX )KUPOB. [[puMeHeHne xupoB Ha OCHOBE CBOMCTB. MbLa.

VYraeBoasl. YrieBoJbl, X KiIacCH(pUKaLMA: MOHOcaxapuabl (TIOK03a, (pyKTo3a), Jucaxapuibl
(caxapo3a) u monucaxapuibl (Kpaxmai U HeUII0JI03a).

I'moko3a — BeIIeCTBO C JABOMCTBEHHOM (YHKLMEH — aubAeruJocnupT. XUMHUECKHE CBOWCTBA
[JIIOKO3bl: OKHCJIEHHE B TJIFOKOHOBYIO KHUCIJIOTY, BOCCTAaHOBJIEHHME B COpPOHUT, CIUPTOBOE OpOXKEHHE.
IIpuMeHeHue TIII0KO3bl HA OCHOBE CBOWCTB.

3HaueHue YIJIEBOJOB B JKMBOW TMpHUPOAE U KU3HUM dyenoBeka. [loHsTne o peakumsx
IIOJINKOHJEHCALIMY U THAPOJIN3a Ha IPUMEPE B3aUMOIPEBPAILECHUN: [NII0K03a —> TOJIUCaXapua.

Buab1 yueOHoii 1eATEIbHOCTH
XapaKkTepuCcTHUKa COCTaBa, CTPOCHUS, CBOMCTB, MOJTYYEHHS U IPUMEHEHUS BAKHEHIINX MIPEACTABUTEIICH:
MeTaHOJIa ¥ 3TaHOJIA, CIIOKHBIX 3(PUPOB, )KUPOB, MBUI, AJIbJIETHAOB ((hOpMaTIbIETHIOB U allETATBIETH/IA),
KETOHOB (alleToHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHCJIOTBI), MOHOCaxapuaoB (TJIIOKO3bI),
JUcaxapHioB (caxapo3sbl), oJMcaxapuaoB (Kpaxmasa U LEeII0I03bl).

Tema 2.4 A3oTcoaep:kamue opranundeckue coequnenus. lommepnl

Conep:xaHue y4ye0HOro MaTepuaja 1o Teme: MOHsATHE 00 aMuHax. AnudaTuyeckue aMUHBI, UX
Kjaccu(uKkalnus M HOMEHKJIAaTypa. AHWIMH, KaK OpraHM4ecKkoe ocHoBaHMe. [losyueHue aHwiInHaA U3
HUTpoOeH3o0ma. [IpuMeHeHre aHMIMHA HA OCHOBE CBOWCTB.

AMUHOKHUCIIOTHI Kak am(poTepHble TU(YHKIIMOHAIbHBIE OPTaHUYECKUE COEMHEHUs. XUMUYECKUe
CBOMCTBA AMMHOKHCIIOT: B3aMMOJEICTBHE CO WIEIOYaMH, KHUCIOTaMHU M JpYyr C JApyroMm (peaxkuus
nosiMkoHaeHcauun). [lentuanas cBsa3b U nonunenTuabl. [[pumMeHeHe aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

benxu.llepBuunas, BTOpuUYHAsA, TPETHYHAsl CTPYKTYpbl O€JIKOB. XUMHUECKHE CBOHCTBA OEIKOB:
ropeHue, JeHaTypauus, THIPOIu3, [IBETHbIE peakiuu. buonornueckue GyHKIUN OEIKOB.

[Tomumepsl. benku n nonucaxapuibl Kak OMOTOIMMEPBI.

[Inmactmaccel.  [lomydyeHue TONMMEPOB peakUMEl MOJUMEpPHU3alMM W IMOJUMKOHJICHCAIUU.
TepMormuiacTH4HbBIE U TEPMOPEAKTUBHBIE IIacTMacchl. [IpencraBurenu niaactmace.

Bonokna, ux xmaccuduxauus. Ilomyuenne BosiokoH. OTAenbHbIE MPEACTABUTENN XUMHYECKHX
BOJIOKOH.
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Buab1 yueOHoii 1eATEIbHOCTH
XapakTepucTUKa COCTaBa, CTPOCHUS, CBOWCTB, MOJYYEHUS] M TPUMEHEHUS aHWIMHA, aAMUHOKHUCIOT,
0EIIKOB, UICKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH, TUIACTMACC, KAYIYKOB.

3 YCJIOBUSA PEAJIM3AIIMYA YYEBHOM JUCHOUTLIMHBI
3.1 MaTtepuajibHO-TEXHHUYECKOE 0OecreueHue
Jlnist peanmu3aniuil IporpaMMbl y4eOHOM AUCHMIUIMHBI TPEAYCMOTPEHBI CIIEAYIONINE CIeUabHbIC
MIOMEIIIEHHUS U OCHAIIICHHE:

Tun u HauMeHOBaHHUe

Ocnameﬂne CIICHIUAJBbHOI0 ITOMECIICHUA
CIICHINAJbHOTI0 IMTOMCIICHUSA

KaOMHET €CTeCTBEHHOHAYYHBIX 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
J1-1227 ot 08.10.2018, cpok netictBusa:11.10.2021

MS Office Nel135 ot 17.09.2007, cpok aeiicTBUs: OECCPOUHO

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

nabopaTopust XuMHUH VYuebHas  ayauTopus  JUIL  NPOBEACHHMS  Y4eOHBIX,
NPAaKTUYECKUX M JTAOOPaTOPHBIX 3aHATHH, JUIA TPYIIOBBIX U
VH/IMBUYaJIbHBIX KOHCYJbTALUH, A TEKYLIEro KOHTPOJS U
IIPOMEKYTOUYHOM aTTECTAL[UU.

Pabouee mecTo mpemnojaBaTens: NEPCOHAIbHBIN KOMIIBIOTED,
paboune Mecta oOydaromuxcs, JOcKa ydeOHas, ydyeOHas
MeOelb;

Maxker nemoHcTpauuoHHblii "LlenTpudyra», Tematuueckue
IUIAKAThl U TaOJIUIBL;

Becsl TexHU4eCKHE ¢ pa3HOBECAMU;

Becsl anekTpoHHBIE yueOHbIE 10 2 KT

Becsl kBagparTHble;

OKCHKaTOpBHI;

CymuiaKky HaCTEHHBIE;

Kppimika ¢ BeITSKKON (A1 BeITsDKHOTO mikada Ne01380750),
(200*660*3500 MmM;

Turnu dapdopossie HU3KHE Ne3;

[Hkads! 1714 mocyasl ¥ 000pyI0BaHUS;

HIkad i XpaHeHUsE XMMUYECKUX peakTUBOB, (450%900%2100
MM.);

Ikadbl cynmibHbIe;

[lunus! TUrENbHBIE;

[Ika¢ BBITSXKHON C MOMKOM;

HancraBka my1s cToda;

Buckosumerpsl BITK;

CruproBku CJI-2

MS Windows (nmoanucka Imagine Premium) gorosop /[-1227
ot 08.10.2018, cpok peitctusa:11.10.2021

MS Office Nel135 ot 17.09.2007, cpok aeiicTBus: OECCPOUIHO

7 Zip cBoboaHo pacmpoctpansemoe (https://www.7-zip.org/),
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Tun u HauMeHOBaHHUeE

Ocnameﬂne CIICHUAJIBHOTO MOMCIICHU A
CIICHUAJBHOTO MOMCIIICHU A

CPOK JeicTBHS: 6ecCPOUHO

[Momemenne  ans  xpanenus  u | lUkader, cremmaxw  ans  XpaHeHUs  J1abOpaTOPHOTO
npodunakTuyeckoro  00CIyXUBaHUS | 000PYAOBAaHUS, UHCTPYMEHTOB U PACXOJHBIX MATEPHAJIOB.
y4eOHOro 000py10BaHHUS/CIIOPTHBHOTO
00opyI0BaHUS

3.2 YueOHO-MeTOAuYecKOoe U HHPOPMAIHOHHOE 00eclieueHHe peaju3aliu MPporpaMmbl
OcHOBHBIE HCTOYHHUKH:
1.  Kamunckuii, B.A. Opranwdyeckas xumus B 2 4. Yacte 1: y4eOHHMK JUIsI CpEIHETrO

npodeccuoHabHOro obdpaszosanus / B. A. Kamunckuii. — 2-¢ u3a., uchp. U gon. — MOCKBa :
MznarensctBo [Opaiit, 2019. — 287 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-02909-3. —  Tekcr :  onektponnei  //  OBC  Opaitir  [caiit]. ——

URL: https://urait.ru/bcode/437950
2. Kamunckui, B.A. Opranudeckas xumus B 2 4. Yacte 2. y4eOHHK I CPEIHETO

npodeccuoHabHOro obpaszoBanms / B. A. Kamunckuii. — 2-¢ uzm., ucnp. U gon. — Mocksa :
WznarensctBo FOpaiit, 2019. — 314 ¢. — (IIpodeccuonanproe obpazosanue). — ISBN 978-5-
534-02912-3. —  Teker : anektponuslt  // OBC  HOpaiit [caiiT]. —

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

3. Cysopos, A.B. Obmas u Heopranudeckas xumus B 2 T. Tom 2 : y4eOHUK Ui CpEIHErO
npodeccuonamsHoro obpasosanusi/ A. B. CyBopoB, A.b. Hukonbckuii. — 6-¢ w3z., wcmnp. u
norn. —  MockBa: M3gmarensctBo  Opaiit, 2019. — 378 c.—  (IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-02182-0. — Texkcr : anexrponnsii / OBC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/437404

JlonoTHUTeIbHbIE HCTOYHUKH:

1.  Kamunckuii, B. A. OpraHnuuyeckas XuUMHUS @ TECTOBbIE 3aJaHUs, 3aJauyd, BOMPOCHI : ydeOHOE
mocooue st cpeaHero npodeccruonaibHoro oopasopanus / B. A. KamuHckuit. — 2-e u3j., ucnp.
u gom. — MockBa: W3garensctBo IOpaiit, 2019. — 289c.— (IIpodeccuonanpHoe
obpaszoBanme). — ISBN 978-5-534-02899-7. — Texkcr : anexrponnsiii / OBC FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/437953

2. Tlerposckas, H. A. Xumus [Onexrponnsiii pecypc] : npaktukym [t CI1IO] / H. A. IlerpoBckas ;
MI'TYVY. - Marautoropck : MI'TY, 2017. - 1 anekrposn. ont. auck (CD-ROM). — Pexum nocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcatalogues/5/8806/
S123.pdf&view=true. — MakpooOBEKT.

3. Caenko, O. E. Xumus. YueOHuk s kojutemkei. O0meoopazoBaTebHas moaroroska [Teker] :
yuebnuk i CIIO / O. E. Caenko. - Pocros-Ha-/lony : ®enukce, 2018. - 283 c. - ISBN 978-5-
222-29752-0
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4 KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS YYUEBHOM JUCIHUILINHBI

KoHnTposibp u oleHka pe3yibTaToB OCBOEHHUS IAUCLHMILIUHBI OCYLIECTBISETCS IpErnoaBaTesieM
IIPOLIECCE TEKYUIET0 KOHTPOJIS U IPOMEXYTOYHON aTTECTALIUU.

4.1 Texkymmii KOHTPOJIb

Ne KoHTposmmpyemslie pa3iensl KoHntponupyemsie HanmenoBanue
B (TeMbl) y4eOHOM TUCITUTUIMHBI Pe3yJIbTATHI OILICHOYHOT'O CPEJICTBA
1. Bsenenue JIPS, JIP9, MP5, [1P4 Tecm
2. Pa3znen 1 O6mas u JIPS, JIPY, JIP14, MP4, Konmpomvras paboma
HeopraHuveckass XuMust MPS, IIP1, 1IP2, ITP3, | Tecm
I1P4, IIP5, ITP6
3. Tema 1.1 OCHOBHBIC OHATHS U JIPS5, JIP9, MP4, Jluxmarmor
3aKOHBI X UMHH MPS5, IIP1, IIP2, TIP3, Tpaxmuueckas paboma
1IP4, 1IP1 (npaxkmuseckoe 3a0arue)
4, Tema 1.2 [lepuoanyeckuii 3akoH u | JIPS, JIPY, JIP14, MP4, | Juxmanmol
MEPUOANYECKAS CUCTEMA %Ij 55 11775 é 1IP3, 11P4, Tpaxmumeckas paboma
I .M Menneneesa. Ctpoenue ’ (nparmurieckoe sadaruie)
aTomMa
5. Tema 1.3 CtpoeHue BelecTsa. JIPS5, JIP9, JIP14, MP4, | Tecm
XuMudecKkas CBs3b. MPs, 1IP1, 1IP2, IIP3, | [husmanmol
1IP4, IIPS5, IIP6
6. Tema 1.4 Bona. PacTBOpbI. JIPS5, JIP14, MP4, Tecm
DNEeKTPOIUTHYECKAs UCCOLUALNS MPS, IIP1, IIP2, IIP3, | Jlabopamopnas patoma
1IP5, IIP6
7. Tema 1.5 Knaccuduxanms JIPY, JIP14, MP4, Tecm
HEOPraHWYECKUX COCAUHEHUN U MP5, IIP1, IIP3, Jlabopamophas paboma
. 1IP4, IIP5
UX CBOMCTBA
8. JIP5, JIP9, MP4, Juxkmanmoi
Tema 1.6 Xumuueckue peakuuu MP5, ITP1, ITP3, Tpasrmuseckan paoma
1IP4, 1IP5 (npaxmuyeckoe 3a0arue)
9. T 17 M JIPS5, JIP9, MP4, Tecm
ema 1.7 MeTaiisl 1 HeMETLIBl | 4 /oS mip i ipy 7p3, ) T—
I1IP4, IIPS5, IIP6
10. Paszen 2 Opranmyeckast Xuvsi JIPS, JIPY, JIP14, MP4, | Konmponbhas paboma
A p MPS5, ITP1, ITP2, ITP3, | Toem
1IP4, IIP5, IIP6
11. | Tema 2.1 OCHOBHBIC HOHITHS JIPS, JIPY, JIP14, MP4, | Tecm
OpraHWYECKON XUMHUH U TEOPUS MPS, IIP1, IIP2, TIP3, | [humarimol
1IP4, IIPS5, IIP6
CTPOEHHS OPTaHUYECKUX
COEMHEHU I
12. | Tema 2.2 YrieBoIOpO/IbI U UX JIP5, JIP9, JIP14, MP4, | Tecm
HNPHUPOIHBIE UCTOUYHUKHU [IP1, IIP2, IIP3, IIP4, | fuananmbl
1IP5, I[1P6
13. | Tema 2.3 Kucnopoaconepxkamme | JIP5, JIPY, JIP14, MP4, | Tecm
OpraHHYECKHUE BEIIECTBA MPS, 1IP2, IIP3, IIP4, | [humarimet
1IP5, 1IP6
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14.

Tema 2.4 AzoTcoaepikariue JIP5, JIP9, JIP14, MP4, | Tecm

OPraHUYE€CKHUE COCIUHECHUS. MPS5, 1IP1, 1IP2, TIP3, | Jlabopamopnas patoma
11P4, IIPS, IIP6

[Tonumepsr.

4.2 IlpoMe:xxyTOUYHAs aTTeCTALUSA
[IpomexxyTounast arTecTands OOYYAIOIIMXCS OCYIIECTBISAETCS IO

JUCLUIIIIMHBI U IT03BOJISIECT OIPEIEIUTh KAYeCTBO U YPOBEHb €€ OCBOCHMUS.
dopma MpOMEKYTOYHOH aTTECTAlMU M0 AUCUUIUINHE «XUMUs» - U HepeHInpOBaHHbBII 3a4eT BO

BTOPOM CEMECTpE.

3aBCPIICHUN HU3Y4UYCHUSA

Ne Konmponsnsie gonpocovl/oudaxmuueckue eOuHubl Tema
1. OcHOBHBIE 3aKOHBI XMMHUH (3aKOH COXpPAaHEHHsI MAacChl BEIICCTB; Pazgen 1. Oomas u
3aKkOH IIOCTOSIHCTBA COCTaBa BEIIECTB; 3akOH ABOrajJpo U | HeOpraHu4YeckKasi XuMHs
CJIEJICTBUS M3 HETO)
2. [lepuonnueckass Tabnuia XUMHUYECKUX dJeMeHTOB. CTpyKTypa
nepuoandeckoil Tabmunpl. CTpoeHue aroma
3. OcHOBHbBIE KJIacChl HEOPraHMYECKHX BEIIECTB (OKCUIBI, KUCIOTHI,
COJIM, OCHOBAHMsI), UX CBOMCTBA, IPUMEHEHHE
4. PactBopsbl. Tumsl pactBopoB. CriocoObl BeIpaXKeHUSI KOHIIEHTPALIUU
pacTBOpPOB.
S. Tunbel xumuyeckux peakiuif. OKUCIUTENTBHO-BOCCTAHOBUTEIIbHBIE
peaxiuu.
6. VYT1eBoaopopl, UX BHJIbl, CBOWCTBA, IPUMEHEHHE Paznen 2. Oprannyeckas
1. [TpupoHbIe HCTOYHUKH YTIEBOAOPOAOB. Ilpupoansrii ra3, HedTs. XUMHA
CocraB u nepepabotka HepTu. [leperonka Hegtu. HedrenpoaykTs
8. Kucnoponconepxkamme  opranudeckue — BemiecTBa:  CoupThl,
aJlbJIeTU/1bl, KapOOHOBBIE KUCIOTHI. CBONCTBA, CTPOCHUE, 3HAYCHUE
1 IPUMEHEHUE.
9. AmuHokucnorel. benku. CBoiicTBa, CTpOCHME, 3HAYCHUE U
IPUMEHEHHUE.
10. | XKupsl, yrneBoapl. CBOHCTBA, CTPOCHUE, 3HAYCHHE U TIPUMEHEHUE
Ne Tunossble 3a1aHuA Tema
1. | IIpu npormyckanuu cepoBoaopoia oobemoM 2,8 1 (HopMaibHbie yeinoBus) | Pasgen 1. Oomas u
yepe3 U30bITOK pacTBopa cynbdaTta Meau (II) oOpasoascs ocanok HEOpPraHu4ecKas
maccoit 11,4 r. Onpenenute BBIXOJ NPOAYKTA PEAKIINH XUMMUS
2. | datp XapakTepUCTHKY XUMHUYECKOTO JIEMEHTA C TIOPSIKOBBIM HOMEPOM
15 1 ero coeMHEHUSAM 110 MOJIOKEHUIO B IEPUOIUUYECKON CUCTEME
sanemenToB J[. 1. MenzeneeBa u CTpOEHHIO aToMa.
3. | K50 30%-ro pactBopa nepokcuaa Bogopoaa 1oo6asuiau 100 r BosI.
PaccunTaiiTe MaccoBytO JIOJIIO BEMIECTBA B MOJYYEHHOM PacTBOPE.
4. | Hanumure ypaBHEHUS peakIMH B MOJEKYJISIPHOW M MOHHOHN (opmax, mpy
IIOMOIIY KOTOPBIX MOKHO OCYILLECTBUTH CJIEAYIOINE IIPEBPAILICHHUS:
ZnS0O, —)ZH(OH)Q — 7ZnCl,
5. | B cnenyromux ypaBHeHHIX paccTaBbTe KOA(h(HUIUEHTHI METOIOM
3JIEKTPOHHOT0 OanaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb!
Al + O, = Al,O3
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6. | 3akoHYMTE YpaBHEHHUS pEaKIMil B MOJICKYJISIPHOW M MOHHOH opmax:

Na,S + ZnCl, =
7. | Onpenenute GopMyiy ajKeHa, €Cii €ro INIOTHOCTb 110 BOJOPOLY PaBHA Paszpnen 2
42. Oprannyeckas
8. | CocTaBpTe COKpalleHHbIE CTPYKTYpHbIE (OPMYJbl IS CIETYIOLINX XuMus
BEIIIECTB:

a. 2-MeTHI-3-3TUJIT€KCaH;
0. 3,3-muMmeruineHren-1;
B. 3-3Tmi-4-OyTHarenTtuH-1.

9. | CkoipKO TpaMMOB KHCIIOpOAAa HEOOXOAUMO JIIsi CHKHUTAHHWS MeTaHa
maccoii 4 r?

10. | Hanmmute ypaBHEHWS pPEakIUd, C TOMOIIBIO KOTOPBIX MOYHO
OCYIIECTBUTD CIEYIOIINE TPEBPALICHHUS:
MeTtan — XJIOpMeTaH — XJIOPOEH30]1 — METHIOCH30T

Kpurepun ouenku ougppepenyuposannozo 3auema

— «OTIUYHO» - TEOPETUUYECKOE COJEpIKAHWE Kypca OCBOCHO IOJHOCTHIO, 0€3 mpoOeos,
YMEHHUs1 COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOTPAaMMON yueOHbIe 3a/IaHMs BBITIOJIHEHBI, KAYeCTBO
UX BBIIMOJIHEHUS OLIEHEHO BBICOKO.

—  «Xopolo» - TEOpEeTHYECKOE COJEpPKAaHHE Kypca OCBOEHO IOJHOCTBIO, 0€3 IMpoOenos,
HEKOTOpble YMEHMsI CPOPMHPOBAHBI HEIOCTATOYHO, BCE MPENYCMOTPEHHbIE MPOrpaMMol ydeOHbIE
3aJlaHus BBINOJIHEHbI, HEKOTOPbIE BU/IbI 33JaHUN BBIMOJIHEHBI C OIIMOKaAMH.

—  «YIOBJIETBOPUTEIBHO» - TEOPETHUECKOE COAEpKAHME Kypca OCBOEHO YAaCTHYHO, HO
npoOenasl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOJUMbIE YMEHHS paboThl C OCBOEHHBIM
MaTepuajJoM B OCHOBHOM C(hOpPMHUPOBaHbI, OOJIBIIMHCTBO IMPEAYCMOTPEHHBIX MpPOrpaMMoil 00ydeHHUs
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE U3 BHIMOJIHEHHBIX 33JJaHUI COJIepKAT OLIHOKH.

—  «HeynonerBoputenbHO» - TEOPETUUECKOE COJEPKaHUE Kypca HE OCBOEHO, HEOOXOAMMbIE
yMeHHs He ¢()OpMHUPOBaHbI, BBINOIHEHHbIE YUeOHbIE 3a/1aHUs COJIEpKaT ITpyObIe OIINOKH.
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[Ipunoxenune 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/IbI OBYUYEHMU A
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
[Tepuonuueckuii 3aKoH
U TIepuoInYecKast
cucrema
JA.N.Meunneneena.
Ctpoenue aToma

I'pynnoseie nuckyccuu

Kaxnas rpymnma 00y4aromuxcst JoJKHA PEeIIUTh
OJIHY IPO0JIEMY, OCHOBBIBAsICh Ha 3HAHUU
TEOPETUUECKOTO MaTepualia u MpeArnoa0KeHHH,
BBIJIBUTAEMbBIX YJICHAMH TPYIIIIBIL:

- 3aKOH PaJMOAKTUBHOIO pacnaja.

- buonorudeckoe aelCTBUE AIEPHBIX U3ITYYEHUM.
- [TonsiTue 0 103€ U3ITyYeHUs U CIIOCOOBI 3aIIUTHI
OT U3JIyYEHUN

Tema Ne 1.3.
CtpoeHue BelecTna.
XUMHUYECKAA CBI3b.

AHanu3 KOHKPETHOU
CUTyaluu

OO6cyx1eHne BOPOCOB:

3aBUCUMOCTh CBOMCTB BEIIECTB OT THIIA
XUMHUYECKON CBSI3U

AJLIOTPOITHBIE MOTU(PHUKALIUH YIIIEPOIa
AmtotponHbie Moupukanuu Gocdopa

Tema 2.2. I'pynnoseie nuckyccnu Ha nepBom stane kaxzaas rpynna u3y4aer u
VYrieBonopoasl U ux XapaKTEepU3yeT OTAEIbHBIC KIIACChI
IIPUPOJIHBIE YIJI€BOJIOPOIOB, 3aI0JIHAS CPABHUTEIBHYIO
UCTOYHUKHU TaOIHILy.
Ha BTOpoMm 3Tarne - aHanu3 o0mmx mpooiem:
IIPUMEHEHHE YTIIEBOJOPOIOB B
MIPOMBIIIIJIEHHOCTH.
Tema Ne 2.3 I'pynnoseie quckyccuu OO6cyxaeHue Borpoca:
Kucnopoaconepxarue [IpumeHeHne cnupToOB B HAPOJHOM XO3SICTBE.
OpraHUYECKHe ITocnencTBus ankoronusma
BElIeCTBa
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[punoxenue 2

MEPEYEHD IPAKTUYECKHNX/JIABOPATOPHBIX 3AHSATUI

Conep:xanue o0yueHust TeMbl npakTU4ecKkux/nadoparopubix 3auaTuid | KoaunvecTBo
4acoB
Paznen 1. HEOPTAHUYECKASA XUMUS
1.1 OcHoBHBIE NOHATHS U [lpaktuyeckas pabora Nel. Pacuersr 1o 2
3aKOHBI XUMUH XUMHYECKUM (PopMyJiaM M ypaBHEHUSIM
1.2 Ilepuoanueckuii 3akon | Ilpaktuueckass  pabora  Ne2.  CocraBieHue 2
U TMIEPUOJMYECKAsi CHCTEMa | DJIGKTPOHHBIX | AIIEKTPOHHO-TPAPHUECKUX
Jd.N.Menneneesa. dbopMylT  aTOMOB  XUMHUYECKHX  3JCMCHTOB.
Crpoenue aToma XapakTepHucTuKa JJIEMEHTOB c Y4ETOM
MECTOHAXOXKACHUS B IEPHOAMYECKON CHCTEME.
1.4 Bona. PactBopsl. JlaGopatopnast pa6ota Nel. Peaknuu wnOHHOTO 2
DNEeKTPOIUTHYECKAS oOMeHa. HcnbiTanue pacTBOpOB coJien
JICCOIIMAITHSI. WH/INKaTOpaMH
1.5 Knaccudukanus Jlabopatopnas pabora Ne2. KauecTBeHHBIE 2
HEOPraHNYECKUX peaknuM Ha XJOpUA-, Cynb(dar-, CHIMKAT- H
COCJIMHECHUH M UX CBOWMCTBA | KapOOHAT- aHUOHBI
[TpakThdeckast pabora Ne3. Pacuer ckopocreit 2
1.6. Xumuyeckue peakilil | xyypueckoil  peakuud.  YIpaKHEHHS — Ha
CMEIIEHHE XUMUYECKOTO PaBHOBECHSI.
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.
Paznen 2 OPTAHUYECKAS XUMUSA
2.4 AzoTcoaepixariye JlaGopatopHas pabota Ne3. KauecTBeHHbIe 2
OpPraHUYeCKHE COSAMHEHUS. | PEaKIy OEeKOB.
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, KonTpoabnasi | 1. TectoBble 3a1aHus
Oo6wmasn u MP4, MPS, ITP1, padora Nel | 2. Pacuernsle 3a1a4u
HeopraHu4veckKasi 1IP2, ITP3, ITPA4,
XHMHUS IIP5, ITP6
Ne3 Pasznea 2. JIPS, JIPY, JIP14, KonTpoabnas | 1. Pacuernsie 3a1aun
Oprannyeckast MP4, MPS, ITP1, padora Ne2 | 2. TecToBble 3a1aHUs
XHMHSE I11P2, ITP3,
IIPA, I1P5, ITP6
Ned Homyck K Moprdommno | 1. Ilpaktuyeckue paboTsl
3ayeTy 2. JlabopaTopubie pabOTHI
3. Tecthl
4. KoHTposbHbIE paboThI
IMpomexy | duddepenurpoBaHHbIit Hroromas 1. TeopeTtnueckue
TOYHAsA 3ayeT KOHTPOJIbHASL | BOIIPOCHI 110 COJAEPKAHUIO
aTrrecran paGora Kypca
us 2. TunoBble 3a1aHus
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JIUCT PETUCTPALIMU UBMEHEHUHA U TONNOJIHEHUH

Paznen pabouei
[pOrpamMmMbl

KpaTkoe coaepxaHue u3aMeHeHUs/10MOJTHEHUS

Pabouas nporpamma y4yeOHOH AMCUMIUIMHBI «XHMHUA»
aKTyaJM3upOBaHa.

B pabouyio nporpamMmy BHECEHbI CIIEAYIOLIHE H3MEHEHHUS:

3 VCJIOBUS
PEAJIM3ALIUUA
YYEBHOM
TTUCLIMITJIUHBI

INEKTPOHHBIMK OMONHOTEYHBIMM cHcTeMaMu Db

Axanemus K-27-20 or 20.02.2020 r. UIT Bypuesa
A.MN.n0 31.03.2023 r., Cucrema 3J1eKTPOHHOTO 00y4YeHHS
«Axkanemus» K-39-21 ot 12.07.2021 r. OO0 «AxkaaeMus-
meana» a0 31.08.2024 r., 3bC BOOK.ru K-40-21 ot
12.07.2021 r. OO0 «KnoPyc meaua» ¢ 01.09.2021 no
31.08.2022 r.,25C FOPAUT K-42-21 ot 12.07.2021 .
000 «DnekTpoHHoe n3aatenbctBo KOPAUTY ¢
01.09.2021 no 31.08.2022 r., 5bC ZNANIUM.com K-44-
21 o1 12.07.2021 r. OOO 3Hanuym ¢ 01.09.2021 no
31.08.2022 r.,

JlaTa,
0 MPOTOKOJ1a

acenanus 1K

[loanuce
npeacenares
[1K

B cBsi3M € 3aK1H0UEHHUEM KOHTPAKTOB CO CTOPOHHUMM 08.09.2021 .

[IpoTokou Ne
I

%

3 YCJIOBUA
PEAJIU3ALIUU
YYEBHOM

TTUCLIUTTJIMHE

b cBasM c  OOHOBIEHNEM MaTepHaIbHO-TEXHUYECKOTO
obecrieyeHus n. MarepuanbHO-TEXHHUECKOE oOecrneuyeHne
YUATATh B HOBOM pE€IaKLIMH:

Jlaboparopust Xumuu

YueOHas ayauTopusi Uil NMPOBEJCHUs Y4eOHBIX 3aHATHH,
MPaKTUYECKUX ¥ JIa0OpaTOpHBIX  3aHATHH, I
CaMOCTOATENIbHOM  paboThl, IS  TPYNINOBBIX W
WHAMBUAYAIbHbIX  KOHCYJIbTAUMM,  AJA  TEKYLIEro
KOHTPOJISt U MPOMEXKYTOYHOM aTrTecTallum

Pabouee  mMecTo npenojaaBarTelis: NEPCOHAIbHBIN
KOMIIBIOTEP;

paboumne mecra oOyvarolmMxcs, Aocka ydyeOHas, y4yeOHas
medenb

MakeTt AE€MOHCTPALMOHHbI H "LlenTpugyra”,
TEMaTUYECKUE TJIaKaThl U TAOIULBI

Becel kBajpaTHbIE;

JKCUKATOPBI;

CylIUIKH HACTEHHBbIE;

Kpbilika ¢ BbITSDKKOI (o BBITSDKHONO  wukadga
Ne01380750), (200*660*3500 Mm;

Turnu ¢papdoposbie HU3KKMEe Ne3;

Ikadbl s nocyabl 1 000pyA0BaHUS;

Ikab s XpaHeHMST ~ XMMHMYECKHX  PEaKTHBOB,
[ (450%900%2100 mm.);

Ikadbl CylUUIIbHBIE;

lunupbl TUrEIbHbBIE;

LIkad BbITAXKHON C MOHKOI;

HaacraBka Juid croa;

Becsl kyxonubie Maxwell MW-1451,

Becol anektponHbie BJIP;

CroJibl 1abopaTopHbIe

08.09.2021 .
[IpoTokos Ne
1
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