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1 OBIIASI XAPAKTEPUCTUKA PABOYEW TIPOIPAMMBI  YYEBHOIM
TACIATLITAHBI

1.1 O6n1acTh npUMeHeHNs IPOrPaMMBbI

PaGouast mporpamma y4eOHON IMCHMIUIMHBI «XHMHS» SBISETCS YacTbiO 00pa30BaTEIbHOM
nporpammbl  CITIO — mporpamMmbl MOATOTOBKH CIHEIHMAIMCTOB CPEIHEr0 3BEHA IO CIEHUAIbHOCTH
cpenHero MpoeCCHOHAILHOTO 00pa30BaHMS  TEXHOJOTMYECKOro mpoduis npodecCHOHaIbHOTO
oOpa3oBaHMUs.

Pabouast mporpamma cocTtapiieHa JjIsi OYHON GOPMBI O0YUCHHSL.

1.2 MecTto AMCHMILIMHBI B CTPYKType NHPOrpamMMbl IOATOTOBKH CIIENHAJIMCTOB CpeIHEro
3BeHA

VYuyebHasg aucuuIuiMHa «XUMHS» OTHOCUTCS K 00Ieo0pa3oBaTeNbHOMY LUKIY I[POrpaMMbl
MOATOTOBKU CHEIHMAIMCTOB CPEJHEro 3BeHa M OTHOcHUTCS K mpeamerHoil obmactu PI'OC cpemanero
ob1iero oopazoBanus «EcTeCTBEHHbIE HAYKH.

YpoBeHb 0CBOCHHUS Y4eOHON TucHUIUIMHBI B cooTBeTcTBUN ¢ PI'OC cpennero obmiero odpa3zoBanus
0a30BbIii.

Pabowas mporpamma y4eOHOW TUCHMIUIMHBI «XUMHS» HMMEET MEKIPEAMETHYIO CB3b C
00111e00pa3oBaTeIbHBIMU y4eOHBIMU AucHUIIMHAMUA Pu3uka, ActpoHoMus, MaTeMaTHuka.

3HaHUS U YMEHUS, TIOJY4YeHHBIE 0OYyJalOUIMMHCS TPH OCBOCHHU 00IIe00pa3oBaTenbHON ydeOHOU
JUCLUIUIMHBl «XHUMUS», YIIYOJISIOTCS U PACHIMPSIOTCS B IPOLECCE U3YyYEHHsI Y4EOHbBIX IUCLUIUIMH
MIPOTPaMMBbI HOJIrOTOBKH CTIEUAIACTOB CpeIHero 3BEHA €CTeCTBEHHOHAYYHOTO U
001enpodeCCHOHAIBHOTO ITHKJIOB.

1.3 llnanupyemble pe3yJibTATbI OCBOEHUS I CUHIIJIMHBI:
OcBoenue coaepkaHus y4yeOHOM JUCHMIUIMHBI  «XUMHS»  00ECIEUMBACT  JOCTUXKEHUE
00y4aroIUMUCS CIIEAYIONIUX Pe3yabTaTOB:

JIMYHOCTHBIE Pe3yabTAThl

C(bOpMI/IpOBaHHOCTI) OCHOB CaMOpPa3BUTUA U CAMOBOCIIUTAaHUA B COOTBETCTBUMH C o6meqen03equKnMH
JIPS [EHHOCTSIMU | HjeallaMi IPaKIaHCKOTO 00IIEeCTBA; TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITETTHHOM,
TBOPYECKON M OTBETCTBEHHOMU JIESITEIbHOCTH;

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHHUIO, Ha MMPOTAKCHUN BCEH
JIP9 JKU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHUIO YCTICIITHOM
npohecCHOHANBHON 1 OOIIIECTBEHHON NI TENLHOCTH;

C(bOpMI/IpOBaHHOCTI) OKOJIOTUYCCKOI'O MBIIIIJICHUS, IIOHMMaHUs BIIMAHUSA COLIHMAJIbBHO-ODKOHOMHWYCCKHUX
JIP14 | mporieccoB Ha COCTOSTHUE MPUPOTHOMN U COIUATBHOM CPeIbl; IPHUOOPETEHHUE OTBITA DKOJIOTO-
HaIpaBJICHHOU JESATENbHOCTH;

MeTal’[pe}]MeTHLIe PE3YyJbTATHI

TOTOBHOCTb U CHOCOOHOCTP K CaMOCTOSITENIbHON  HH(OPMAIMOHHO-TIO3HABATEIHHOM
JESTSIIbHOCTH, BJIAJICHHE HABBIKAMH ITOJYYCHHS HEOOXOJMMON WH(OpPMAIUU U3 CIoBapeit
MP4 | pa3HBIX THWIIOB, YMEHHME OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX WH(GOpMAIUH,
KPUTHYECKH OIICHUBATh M WHTEPIPETHPOBATH MH(DOPMAIHIO, TIOTYyYaeMYI0 U3 Pa3IMIHBIX
HUCTOYHHKOB;

YMEHHE HCIOJB30BaTh CPeACTBA WH()OPMANMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI
(manee - UKT) B perieHnr KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3alMOHHBIX 33/1a4 C
coOmoieHneM  TpeOOBaHWM  DPrOHOMHUKHM,  TEXHUKH  O€30MaCHOCTH,  THTHEHHI,
pecypcocOepexeH s, MPaBOBBIX M STUYECKUX HOPM, HOPM MH(DOPMAIIMOHHON O€30MacHOCTH;

MP5

IIpenMeTHBIE pe3yabTATHI

c(hOpMUPOBAHHOCTh TPEACTABICHUI O MECTe XHMHUU B COBPEMEHHOW HAyYHOW KapTHHE
[IP1 | Mupa; MOHUMaHWE POIM XUMUU B (QOPMHUPOBAHUHU KpPYyrozopa U (PYHKIHOHATHHON
rpaMOTHOCTH YE€JIOBEKA JJIsl pEIICHUs] MPAKTUYECKUX 3a]1ay;
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T1P2 BJIaACHUC OCHOBOIIOJIAratoOmMuMu XUMHUYCCKUMHU TIOHATUAMU, TCOPUAMHU, 3dKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XMMUYECKON TEPMUHOJIOTHEN M CUMBOJIMKOM;
BJIaACHUC OCHOBHBIMU MCTOAAMHU HAYYHOI'O IIO3HAHUA, HCIIOJB3YCMbBIMU B XHWMHUU:

pP3 HaOJIO/IeHUe, OMKCAaHHe, HM3MEPEHHEe, SKCIIEPUMEHT, yMeHHe oOpabaThiBaTh, OOBSCHATH
pe3yibTaTbl MNPOBCACHHBIX OIIBITOB MW ACJIAaTb BbIBOAbI;, TOTOBHOCTbL U CHOCO6HOCTL
MPUMEHSTh METO/Ibl IO3HAHUS IPU PEIICHUH MPAKTUYECKUX 3a/1ay;

P4 c(OpMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHbIE OLIEHKU W MPOBOAMUTH PACUEThl IO
XUMHUYECKHM (HOpMyJIaM U ypaBHEHUSIM;

1IPS | Bnanenue npaBuiamMu TEXHUKH 0€30MACHOCTH TP UCITOIb30BAHUM XUMHUYECKHUX BEIIECTB,;

IP6 c(OpMUPOBAHHOCTh COOCTBEHHOM MO3MIMM MO OTHOLIEHUI0 K XMMHUYECKOH uHpopMaiuu,

HOquaeMOfI N3 pasHbIX HCTOYHHKOB.




2 CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCHUILIUHBI

2.1 TemaTuyeckuii IJIAH

Y4yeOHast Harpy3ka
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JIPS, JIPY9, JIP14,
Pa3znen 1 O6masi u HeopraHuveckast 40 30 5 4 MP4, MPS5, IIP1,
XUMHUS IIP2, IIP3, IIP4,
IIP5, I1P6
JIP5, JIPY, MPS5,
Bgenenue 1 1 Hp4, ’
JIPS, JIP9, MP4,
Tema 1.1 OcHOBHbBIC IOHATHS M 3aKOHBI 5 3 9 MPS. 1IP1. TIP3,
XUMHUH TIP3, ITP4, ITP1
Tema 1.2. Ilepuoandeckuii 3aK0H U JIPS, JIPY, JIP14,
MP4, MP5, IIP1,
nepuoanueckas cucrema J[.M.Menneneena. 4 2 2 11P3. IIP4. TIPS
Ctpoenue aToma 1P6 7 7
JIP5, JIPY, JIP14,
Tema 1.3.Ctpoenue BemniecTBa. XUMHUYECKast 2 2 MP4, MPS5, IIPI,
CBA3b. IIpP2, [IIP3, IIP4,
1IP5, IIP6
JIPS, JIP14, MP4,
Tema 1.4Boga. PacTBopbL. 6 5 MP3. IIPL 1IP2,
DNEKTPOIUTHYECKAS JUCCOIUAITHS 1IP3. IIP5. [IP6
JIPY, JIP14, MP4,
Tema 1.5 KJUIaCCI/I(bI/IKaUuI/I;I HEOPraHUYECKUX 8 6 9 MP3. [IPL [IP3,
COEAMHEHMI U UX CBOMCTBA [1IP4. IIPS
JIPS, JIP9, MP4,
Tema 1.6XuMuueckne peakiuu 8 4 2 2 MPs, IIP1, TIP3,
1IP4, IIP5
JIP5, JIP9, MP4,
MP IIP1, IIP2
Tema 1.7MeTasisl 1 HEMETAJIIBI 6 6 HP? ’ ’
IIP4, IIP5, IIP6
JIPS5, JIPY9, JIP14,
MP4,
Pa3nen 2 Oprannyeckasi XuMust 36 34 2 MPS5, IIPI, IIP2,
11P3,
11P4, IIPS5, IIP6
Tema 2.1 OcHOBHBIE IOHATHS OPTAaHHYECKON JIPS, JIP9, JIPI4,
MP4, MP5, IIPI,
XUMHH U TEOPUSI CTPOSHUSI OPTaHUYECKHUX 2 2 Py IIP3. IIP4
COC,Z[I/IHCHI/Iﬁ HP5: TIP6 l ’
JIPS5, JIPY, JIPI14,
Tema 2.2 YTneBo10poabl M KX IPUPOJTHBIC 14 14 MP4, IIP1, IIP2,
HUCTOUYHUKHN IIP3, [IIP4, IIP5,
I1P6
Tema 2.3 Kucnopoacoaepikaiinne APS, JIPS, JIPI4,
: POACOACPaLl 10 10 MP4, MPS, IIP2,
OpraHn4€CKueC BEIICCTBA IIP3, [IP4, IIPS5,




11P6

JIP5, JIP9, JIPl4,

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

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

Bcero 78 66




2.2 Conepxanue y4eOHOMH TUCHUTLIAHBI

BBEJEHUE
BxoaHo#t koHTposib. UHCTPYKTUBHBIA 0030p coaepkaHUs YYECOHOW MMCIUIUIMHBI U 3HAKOMCTBO
00y4aroImuxcst ¢ OCHOBHBIMHU YCJIOBUSIMHU M TPEOOBAHUSAMHU K OCBOCHHUIO TIPOTPAMMBI.
Buabl yueOHo# 1eATeJIbHOCTH
yMCHI/Ie ITIOCTaAaHOBKH I_[Cﬂeﬁ ACATCIIBHOCTU, HJ'IaHI/IpOBaHI/ISI CO6CTB€HHOﬁ HNCATCIIBHOCTU JJIA
JIOCTHKCHUSI TIOCTaBJICHHBIX IIEJIe, NPEIBUIICHUS BO3MOXKHBIX pE3YJbTATOB JTHUX JCHCTBUH,
OpI‘aHI/I3aLII/II/I CaMOKOHTpOJISI " OILICHKU HOJIyLICHHBIX pe3y.HBTaTOB.

Pa3znean 1 OBIIASA U HEOPTAHUYECKAS XUMUA

Tema 1.1 OcHOBHbIE OHSTHS U 3AKOHbI XUMHU

Conep:xkanue ydeOHOro marepuasa mo Tteme: BemectBo. Atom. Mosekyna. XuUMHAYECKUN
anemeHT. Amotponus. [lpocteie u cioxkHblie BemiecTBa. KauecTBEHHBIM M KOJIMYECTBEHHBIH COCTaB
BEUIECTB. XUMHUYECKHEe 3HAKH U (GopMynabl. OTHOCHUTENbHBIE AaTOMHAss U MOJIEKYJSPHAs MAacChl.
KonnuectBo BemecTna.

OcHoBHbIE 3aKkOHBI XUMHHM. C(Crexuomerpus. 3aKOH COXPAaHEHHMs MAacChl BELIECTB. 3aKOH
MTOCTOSTHCTBA COCTABA BEIIECTB MOJICKYJIIPHON CTPYKTYpPhI. 3aKOH ABOTaIpo U CIEJICTBUS U3 HETO.

PacueTHble 3a1aun HA HAXO0XKAEHUE OTHOCUTEIBHOU MOJIEKYJISIPHON MAacChl, ONPEAEICHHE MaCCOBOU
JIO0JIA XUMUYECKUX DJIEMEHTOB B CJI0)KHOM BEIIIECTBE.

Bupabl yueOHoil 1eATEIbHOCTH
YMeHue naBaTh ONpENEJICHUE M OINEPUPOBATh CICAYIONIMMU XHUMHYECKUMU TOHSTUSMU: BEIIECTBO,
XUMUYECKUA 3JIEMEHT, aTOM, MOJEKYJIa, OTHOCHUTEJIbHbIE AaTOMHAas W MOJIEKYJsipHas MacChl, HOH,
QJUTOTPOIIUSI, U30TOIBI, XUMUYECKAsI CBSI3b, JEKTPOOTPUIIATEILHOCTh, BAJIGHTHOCTh, CTETIEHb OKUCJICHUS,
MOJIb, MOJISIpHas Macca, MOJSPHBIH 00beM Ta3000pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTpoeHHUsl. DOpMyIHpOBaHUE 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB U TMOCTOSIHCTBA
COCTaBa BEILECTB. YCTAaHOBKA NPUYUHHO-CIEACTBEHHON CBSI3U MEXIY COACPKAHUEM 3THX 3aKOHOB M
HaIMCaHUEM XUMHUYECKUX (DOPMYII U ypaBHEHUH.
Hcnonk3oBanue B yueOHON U MPOoPeCcCUOHANTBHON AEITEIbHOCTH XUMUYECKUX TEPMUHOB U CUMBOJIUKH.
Ha3Banue u3y4eHHBIX BEIIECTB MO TPUBHUAIBHOW WJIM MEXIYHAPOJAHOW HOMEHKIATYpEe U OTPaKECHHE
COCTaBa ATHX COCTUHEHUI C MOMOIIBI0 XUMHUECKUX (POPMYIL.
OTpakeHre XUMHUECKHUX MPOIIECCOB C MOMOIIBIO YPABHEHUN XMMHUUECKUX PEAKIIHi.

Tema 1.2 Ilepuonuyeckmii 3axoH u nepuoanyeckas cucrema JI.. Menaesieepa.
CrpoeHue aToma

Conep:xanue yuyeOHoro marepuasna no rteme: otkpoitue .M. Menaeneesim [lepuonnueckoro
3akoHa. [lepuonnyecknii 3akoH B popmynuposke J[.1. Menneneesa.

[leproanueckast TabnuIa XUMUYECKUX DJIEMEHTOB — Ipaduyeckoe 0TOOpakeHHEe MEePHOJUIECKOr0
3akoHa. CTpyKTypa NepHOAMYECKOW TaONUIbl: MepuoAabl (Majble W Oojbllne), Tpynnbl (TJaBHas U
nmo6oyHas).

ATOM— ciokHas yactuua. Sapo (IpOTOHBI MU HEUTPOHBI) M 3JIEKTPOHHas 00o0s0uka. M30TOIBI
CrpoeHue HIEeKTpPOHHBIX OOOJIOUEK aTOMOB 3JIEMEHTOB MalbIX IMepuojioB. OCOOEHHOCTH CTPOEHUs
AJIEKTPOHHBIX 000JIOYEK aTOMOB HJIEMEHTOB OOJBIINX MEPUOJIOB (MepeXoAHbIX 31eMeHToB). [lonsaTre 06
opOuTAIISIX. S-, p- U 0-opOUTaATU. DJICKTPOHHBIC KOH(DUTYpAIIMK aTOMOB XMMHUYECKUX 3JICMEHTOB.

CoBpemeHHass (OpMYIHPOBKA MEPUOAMYECKOrO 3aKOHA. 3HAUEHUE MEPUOJUYECKOr0 3aKOHAa U
MEPUOINYECKON CUCTEMBI XUMHUYECKUX 3iieMeHTOB [[.M. MenaeneeBa i1 pa3BUTUS HAYKUA U TIOHUMaHUS
XMMHYECKON KapTHHbBI MUPA.

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



OOmpsicHeHre (PU3MYECKOTO CMBICTA CUMBOJIMKH MEPHOAMYECKON TaOIUIBI XUMHUECKUX 31emenToB Jl. U.
MenieneeBa (HOMEpPOB 3JIEMEHTA, IEPUO/A, TPYIIIBI) U YCTAHOBKA IPUYMHHO-CIIEICTBEHHOH BSI3U MEXKAY
CTPOEHHEM aTOMa M 3aKOHOMEPHOCTSIMU U3MEHEHHUSI CBOMCTB JIEMEHTOB U OOPAa30BaHHBIX UMU BEILECTB
B [IEPUOJAX U TPYIIAX.

XapakTepucTUKa 3JIEMEHTOB MallbIX M OOJIBIIMX MEPUOJOB IO UX MonoxeHuto B Ilepmonnyeckoit
cucteme J[. 1. Menaeneepa

Tema 1.3 CTpoenue BeniecTBa. XUMHYECKasi CBA3b

Coaep:xanue y4eOHOro MaTepuaja IO TeMe: MOHHAs XUMHUYecKas CBs3b. KaTwoHbl, HX
o0pa3oBaHMe W3 aTOMOB B pe3yJbTaTe Ipolecca OKUCIEHHs. AHUOHBI, X OOpa3oBaHUE W3 aTOMOB B
pe3yibTaTe mpouecca BoccTaHoBIeHus. VIoHHas CBsI3b, KaK CBsI3b MEKy KATHOHAMU U aHUOHAMU 34 CYET
JIEKTPOCTATUYECKOr0 NpuTsDKeHus. Kilaccudukanus HMOHOB: MO COCTaBy, 3HAKy 3apsAa, HaJIWYMIO
ruapatHoi 000104ku. MoHHBIE KpucTauimueckue pemierkd. CBoMCTBAa BEUIECTB C HMOHHBIM THIIOM
KPUCTAJJINYECKON PEILETKH.

KoBanentHass xumuueckas cBsi3b. MexaHu3M 0Opa3oBaHMsI KOBAJIEHTHOH CBs3U (OOMEHHBIM U
JOHOPHO-aKUENTOPHBIN). DJIEKTPOOTpULATEIbHOCTh. KOBaJleHTHbIE MOJIApHAs M HENOJSpHas CBS3U.
KpaTHocTh KOBajieHTHOW cBsi3u. MonekylspHble M aTOMHBbIE KpHcTauimdeckue pewetku. CBoicTBa
BELIECTB C MOJIEKYJISIPHBIMU M ATOMHBIMU KPUCTAIIIMYECKUMHU PEILIETKAMH.

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

ArperaTtHble COCTOSIHMSI BEILIECTB M BOJOpPOAHAs CBs3b. TBeplaoe, XKUAKOE U ra3zo00pa3HOe
cocrosiHus BemecTB. [lepexon BemiecTBa M3 OJHOIO arperaTHOrO COCTOSIHMS B Apyroe. Bomoponnas
CBS3b.

Yucteie BemectBa U cMmecH. [loHsaTHE 0 cMecn BewecTB. |'OMOreHHBIE M IE€TEPOrCHHBIE CMECH.
CocraB cMmeceii: 00beMHas 1 MaccoBasi J10JIM KOMIIOHEHTOB CMECH, MaccoBast 10JIsI IPUMECE.

Ilonarue o nucnepcHoit cucreme. [lucnepcHas ¢asza u aucnepcuonHas cpeaa. Knaccuduxanms
JUCIEPCHBIX cucTeM. IIoHATHE O KOJIIIOUIHBIX CHCTEMAX.

Bupabl yueOHoil 1eATEIbHOCTH
VYcTaHOBKa 3aBUCHMOCTH CBOWMCTB XHMMHYECKHX BEIIECTB OT CTPOCHHUS AaTOMOB OOpa3ymoIUX HX
XUMHUYECKHX 3JIEMEHTOB.

XapakTepucTrKa BaXKHEHIIMX TUIIOB XMMUYECKUX CBSA3€M M OTHOCUTEIBHOCTH 3TOM TUIIOJIOTHH.
OOBsicHeHHE 3aBUCMOCTH CBOWCTB BEILIECTB OT UX COCTAaBa M CTPOCHMSI KPUCTAJUIMYECKUX PEIIETOK

Tema 1.4 Boga. PacTBopbl. DJIeKTPOJIMTHYECKAS THCCOLUALUS

CoaepixaHue y4eOHOro MaTepuaJa 1o TeMe: BoJa KaK pacTBOpPUTENb. PacTBOPMMOCTh BEILIECTB.
HacpllieHHble, HEHACBIIIEHHBIE, IEPECHIIIEHHBIE pPAacTBOPBl. 3aBUCUMOCTb PACTBOPUMOCTH TIa30B,
)KI/II[KOCTGI\/'I 1 TBECPABIX BCUICCTB OT Pa3JIMIHBIX q)aKTOpOB.

MaccoBast 10J11 paCTBOPEHHOI'O BEIIECTBA.

SHGKTPOHI/ITI)I u HEBJICKTPOJINTEI. 3J'I€KTp0J'II/ITI/I‘-ICCKa$I Jucconuanus. MexaHU3MBI
NNEKTPOJINTUYECKON JUCCOLMALMU JUIsl BEUIECTB C Pa3JIMYHBIMU TUIIAMU XMMHYECKOH CBS3H.
['unpatupoBaHHbIE U HETHAPATUPOBAaHHBIE HOHBI. CTENEHb IEKTPOIUTHUECKON nuccounannu. CUIIbHbIE
u cialble 37eKTpoauThl. OCHOBHBIE MOJOXKEHUS TEOPUHU 3JIEKTPOIUTHYECKON nucconuannu. Kuciorsl,
OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.

Buabl yueOHoil 1eATEIbHOCTH
YMeHHe naBaTh ONpENEICHUE W ONEPUPOBATH CIEAYIOIIMMH XHMHYECKMMHU TMOHSTHSAMU: PACTBOPHI,
ANIEKTPOJIUT U HEJIEKTPOJIUT, NIEKTPOIIUTHUECKAS TUCCOLMALINS.

(DopMyanOBKa OCHOBHBIX MOJIOKEHUH TECOpHUHn SHCKTpOJII/ITI/IqCCKOI)’I Aucconranu U XapaKTCPUCTUKA B
CBETE 3TOM TEOPUHU CBOICTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEINHEHUM.

(DopMy.TII/IpOBKa OCHOBHBIX ITOJIOKEHUH TECOpHUU XHUMUUYCCKOTIO CTPOCHUA OPraHUYCCKUX COC}II/IHGHI/Iﬁ n
XapaKTEpUCTHKA B CBETE 3TOW TEOPUHU CBOMCTB OCHOBHBIX KJIACCOB OPraHUYECKUX COEIMHEHUI

Tema 1.5 Knaccudukanusi HeOpraHm4ecKux coeJHHEHUH U UX CBOiicTBa



Coaep:xkaHue y4eOHOro MaTepHaJia Mo TeMe: KHCIOTHI KaK AJIEKTPOJIUTHI, UX KJIACCU(DUKALIUS 110
pa3IMYHbIM TpU3HAaKaM. XHMHUYECKHE CBOMCTBA KHUCJIOT B CBET€ TEOPUU AIEKTPOIUTUUYECKON
mucconranui. OCOOCHHOCTH B3aUMOJICHCTBUS KOHLEHTPUPOBAHHOM CEPHOM W a30THOH KHUCIOT C
MeTaiaMu. OCHOBHBIE CIIOCOOBI MOJTY4EHUS KUCIOTHI.

OcHOBaHMSI Kak 3JCKTPOJIMTHI, WX KIACCUPUKALHUSA IO PANIMYHBIM MPHU3HAKAM. XHUMHUYCCKUE
CBOMCTBAa OCHOBAHMI B CBETE TEOPUHU DJICKTPOIUTUUECKOM Aucconuanuu. Pa3noxxenrne HepacTBOPUMBIX B
BOJie ocHOBaHUH. OCHOBHBIE CLIOCOOBI MOTYYSHHUS OCHOBAHHIA.

Comnu kak 31ekTpoauThbl. Conu cpeliHre, KUCIIble U OCHOBHBIE. XMMUYECKH CBOMCTBA COJICH B CBETE
TEOPHUH AIEKTPOIIMTUICCKON Arccoraryu. CriocoObl MOTyIeHUs COJICH.

I'maponus coneil.

Coneobpa3ytomie u HeconaeoOpaszyromue okcuabl. OCHOBHBIE, aM(POTEPHBIC U KUCIOTHBIE OKCUJIBI.
3aBUCHUMOCTh XapakTepa OKCHJa OT CTENEHU OKUCICHHsS 00pa3ymollero ero Meramia. XUMHYECKHe
cBoKcTBa OKCHIOB. [loyueHne okcuaoB.

Buabl yueOHo# 1eATeJIbHOCTH
XapakTepucTuka COCTaBa, CTPOCHHS, CBOMCTB, MOJYyYE€HHUS M TPUMEHEHUS OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUN: OKCUIOB, KUCIOT, OCHOBAaHUI U COJICH.

Temal.6 XumMnueckue peakuuu

Coaep:xanue y4yeOHOro Matepuasa mo Teme: KiacCUPHUKAIUs XMMUYECKHX peakuuil. Peakuuu
COeIMHEHUs, pa3JioKeHus, 3ameleHus, oomeHa. Karanurtnueckue peakuuu. OOpatumbie 1 HeOOpaTUMBbIE
peakuuu. ['OMOreHHbIE€ W TETEPOreHHbIE PEAKUMHU. DK30TEPMUYECKHME U SHAOTEPMHUUYECKUE PEAKIUH.
TemnnoBoii 3¢ ekt xumuueckux peakuuid. TepMoxuMudeckrue ypaBHEHUs.

OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu.  CreneHb  okucieHus.  OKUCIUTENb U
BOCCTaHOBJIEHHE. BoccTaHOBUTENb M OKUCiIEeHHE. MeTox 3JIeKTpOHHOro OajaHca Ui COCTaBJICHUS
YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

CkopocTh XxuUMHUYeCKMX peakuuil. [IoHsATHE O CKOPOCTM XUMMUYECKMX peakUUid. 3aBUCHUMOCTb
CKOPOCTH XHMHYECKHX PEaKUUH OT pa3NIuYHbIX (PAaKTOpOB: HPUPOABI PEArHpyIONIMX BEUIECTB, HX
KOHIIEHTPALUH, TEMIIEpaTypbl, IOBEPXHOCTH CONPUKOCHOBEHUS U UCIOJIb30BAHUS KaTaJIU3aTOPOB.

OOparuMocTh XMMHUYECKHX peakiuii. OOparuMble W HEOOpaTHMbIe pEaKIud. XHUMHUYECKOe
paBHOBECHE U CIIOCOOBI €r0 CMEIEHUS.

Buab1 yueOHoii 1eATEIbHOCTH
OOBsicHEHHE CYITHOCTH XMMUYECKUX MporeccoB. Knaccupukanus XMMUUECKUX peakuii Mo pa3IuyHbIM
MpU3HAKaM: YUCIY M COCTaBy IPOJYKTOB U PEareHTOB, TEMJoBOMY 3(¢eKTy, HampaBieHHIO, (ase,
HJINYMIO KaTalu3aTopa, U3MEHEHHIO CTENeHel OKUCIICHHUS JIEMEHTOB, 00pa3yIoLINX BEIIeCTBa.
VYcTaHOBKa MNpU3HAKOB OOLIEr0 M pa3IM4yHOrO B THUIOJIOTMM pEaKkUUid i HEOpraHu4Yeckol u
OpPraHNYeCcKOM XMMHUHU.

Krnaccudukanys BemecTB W NMPOLECCOB C TOUYKU 3pEHUs] OKUCIEHMs-BoccTaHOBIEeHUs. CocTaBieHHe
ypaBHEHMH peaklMil ¢ MOMOIIbI0 METO/a AJIEKTPOHHOro OanaHca. OOBsICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peaklMy U TOJI0KEHUSI XUMUYECKOTO pPaBHOBECHS OT PA3JIMYHBIX (PaKTOPOB

Tema 1.7 MeTasiibl 1 HeMeTaJLJIbI

Conep:xxanue y4e0HOro mMarepuasia no Teme: MeTawabl. OCOOEHHOCTM CTPOEHHUS aTOMOB U
KpuctaioB. @usnyeckue cBoicTBa MeTauioB. Kiaccudukanus MeTamioB MO pa3Iu4HbIM MPU3HAKAM.
XHUMHUYECKHE CBOMCTBA METAJIOB. DJIEKTPOXUMUYECKUH psAJl HAPSKEHUI METalIoB. MeTamioTepMusl.

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

Hemerannbl. OcoOeHHoCcTH cTpoeHHs aToMoB. HemeTamnel — mpocTble BellecTBa. 3aBUCUMOCTH
CBOMCTB TaJOr€HOB OT uX nonoxeHus B Ilepuognueckoit cucreme. OKUCIUTENBHBIE U
BOCCTAHOBUTEJIbHBIE ~CBOICTBA HEMETAUIOB B 3aBUCUMOCTH OT UX TMOJOXEHUS B piIAy
NIEKTPOOTPHULATEILHOCTH.

Buabl yueOHO# 1eATeJIbHOCTH

10



XapaKTepuCcTUKa COCTaBa, CTPOCHHUS, CBOMCTB, MOJTYYSHUS U PUMEHEHUS BakHeHIuX MeTayuioB (1A u 11
A TpymI, TFIOMUHUS, XKejle3a U UX COSTUHEHU).

XapakTepHucTuKa cocTaBa, CTpPOEHUS, CBOMCTB, IOJIYYEHHS U IPUMEHEHMSI BakHEHIMX HemeTauioB (VIII
A, VIIA, VIA rpymm, a Takke azora u ¢pocdopa, yriieposia 1 KpeMHHS, BOJIOPOJIa) M KX COSAMHEHUH.

Paznesa 2 OPTAHUYECKASA XUMUSA

Tema 2.1 OcHOBHBIE IOHATHS OPrAHUYECKOH XUMHHU U TEOPUSA
CTPOEHHUS OPraHUYeCKHX COeIMHEeHU N

Conep:kanue y4ye0HOro mMarTepuaja IO TeMe: IpeaMeT opranudeckod xumuu.lIpuponssie,
UCKYCCTBEHHBIE M CHUHTETMUYECKHE OpraHuueckue BeliecTBa. CpaBHEHHE OPraHUYECKUX BEILECTB C
HEOPraHUYECKUMHU.

BanentHocTh. XHMMHYECKOE CTPOEHHE KaK IOPAJOK COEAMHEHHS aTOMOB B MOJIEKYJBl 110
BAJICHTHOCTH.

Teopust ctpoeHust oprannuyeckux coequHeHuit A.M. BbytiepoBa. OCHOBHBIE NOJOXKEHUS TEOPUU
XUMHUYECKOro crpoeHusi. Mzomepuss u u3zomepbl. Xumuueckue QOpMyibl U MOJIEIH MOJEKYlT B
OPraHNu4eCKOM XUMHH.

Knaccudukanusa opranundeckux BemiecTB. Knmaccudukaiys BEmIECTB MO CTPOCHHUIO YIJIEPOIHOTO
CKeJIeTa U HAIMYUIO (YHKIIMOHATIBHBIX TpyIil. ['omosnoru u romonorus. Hagana Homenkiarypst IUPAC.

Knaccudukanumst peaknuii B OpraHMdeckod XuMmuw. Peakiuu npucoenuHeHus (TUAPUPOBAHUS,
rajJOreHUpOBaHMs], TUAPOTAJIOTEHUPOBAHUS, THApaTaluu). Peakuuu oOTIIEIeHUs (JETHIPUPOBAHMUS,
JIeTHIpOraJIoreHUPOBaHUs, JeTuipaTaun). Peakuuu 3amerienus. Peakuum nzomepusanum.

Bupabl yueOHoil 1eATEIbHOCTH
YMeHue naBaTh OIpPEACIICHUE W ONEPUPOBATH CICAYIOIMMU XMUMHUYECKUMHU TOHSTHSAMU: YIIIEPOAHBIN
cKkener, GyHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS.

Ha3Banue u3y4eHHBIX BEHIECTB MO TPUBUAIBHON WM MEXKIYHAPOJHOW HOMEHKIIATYpEe U OTPaKECHHE
COCTaBa ATHX COCTUHEHUI C MOMOIIBI0 XUMUUECKUX (POPMYIL.
OTpakeHre XUMHUECKHUX MPOIIECCOB C MOMOIIBIO YPABHEHUN XUMHUUECKUX PEAKIIHi.

Tema 2.2 Yr1eBoA0pOIbI M X NPUPOJAHbIE HCTOYHUKH

Coaep:xanue y4eOHOro mMarepuasa MO TeMe: aJIKaHbl: T'OMOJOTMYECKHH pAll, U30MEpUA U
HOMEHKJIaTypa aJKaHOB. XHMHYECKHE CBOWCTBAa aJKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMeElICHHE,
paszinoxeHnue, nerupuposanue. [I[pumeHeHne ankaHOB Ha OCHOBE CBOMCTB.

AnkeHbl. DTUJIEH, €ro Mnojy4deHue (AeTUAPUPOBAHUEM ATaHa, ACTOIMMEpPU3aLued MOJUITUIICHA).
I'omosiornueckuil psii, M30MEPUsl, HOMEHKJIATYpa aJKeHOB. XMMHUYECKHE CBOMCTBA ITHJIEHA: TOPEHHUE,
KauecTBEHHbIE peakiuu (obOecuBeunBaHue OpOMHON BOJBI M pacTBOpa I€pMaHraHaTa Kajwus),
ruaparanus, nonuMmepusanus.l IpuMenenue 3TuneHa Ha OCHOBE CBOMCTB.

Huensl n kaydyku. lloHsTHe O [OueHax Kak YIJIEBOAOPOJAX C JABYMs JIBOMHBIMHM CBSI3SIMH.
ConpspkeHHble qUeHbl. XMMHUUYECKHE CBoMcTBa OyranueHa-1,3 u u3omnpeHa: obeciiBeunBaHHEe OpOMHOMN
BOJBI U MOJIMMEpPU3aLns B Kaydykd. HaTypaslbHBIN U cCHHTEeTHYECKHE KaydykH. Pe3suna.

AnxuHbl. AneTuieH. XMMUYeCKHe CBOWCTBA alleTUIIEHA: TOpeHue, 00ecliBeYrBaHNEe OPOMHOM BOJIBI,
IIPUCOEAVHEHUE XJIOpOBOJOpoAa M ruaparauus. [IpumeHeHMe aneTwiieHa Ha OCHOBE CBOMWCTB.
MesxkiaccoBasi U30MEpUs C aJTKaAUEHAMH.

Apenbl.  benzon. Xumuueckue cBoilcTBa  O€H30j7a: TOpEHHE, peakUMH  3aMelleHUus
(raorennpoBaHue, HUTpoBaHue). [I[pumeHenue GeH301a HA OCHOBE CBOMCTB.

[IpupoaHbIE HMCTOYHUKH YraeBOAOPONOB. IIpuponHbIil ra3: coctaB, NPUMEHEHHE B KadeCTBE
TOIUINBA.

Hedtb. CocraB u nepepadbotka Hed1u. [leperonka nedru. Herenpomykrst

Buabl yueOHoil 1eATEIbHOCTH
XapakTepucTUKa COCTaBa, CTPOCHHUS, CBOWCTB, TMOJYYEHHs] W NPUMEHEHUS BaKHEHWIINX KJIaccoB
YTJIEBOIOPO/IOB (AIKAHOB, IMKJIOATKAHOB, AJKEHOB, aJKHMHOB, ape€HOB) M WX Hamboyiee 3HAUYMMBIX B
HapOJHOXO3SHCTBEHHOM IUIaHE MPEe/ICTaBUTENEH.
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Tema 2.3 Kucjiopoacoaep:kaiue opraHuyecKue BelecTBa

Conep:xaHue y4eOHOro MaTepHaJia mo teme: cupthl. [lomydeHnue sTaHoa OPOKEHUEM TITFOKO3BI
W TuapatanuMed sTuieHa. [uapokcuibHas rpymna Kak (yHknuoHanmpHas. [loHATHE O TpeenbHBIX
OJTHOATOMHBIX CIUpTax. XUMHUYECKHE CBOICTBAa 3TaHOJA: B3aUMOJEHCTBUE C HaTpueMm, oOpa3oBaHUE
IPOCTBIX MU CIOXHBIX 3(UPOB, OKHCICHHE B anmpaeruia. [IpuMeHeHHe 3TaHONa Ha OCHOBE CBOWCTB.
AJKOrosn3m, ero nNociaeACTBYs U MPEAYIPEKICHUE.

I'mauepuH kak IpeACTaBUTENb MHOIOATOMHBIX COUpPTOB. KauecTBeHHas peakuus Ha
MHOI0aTOMHBbIE cupThl. [IpuMenenue rinuunepuHa.

®enon. dusnyeckne U XUMHUYECKHE CBOWMCTBA (eHONa. B3aumMHOE BIMSHUE aTOMOB B MOJICKYJIE
(beHona: B3aMMOAECHCTBUE C TUAPOKCUIOM HATpuUs U a30THOM Kuciotoil. Ilpumenenne ¢peHona Ha OCHOBE
CBOMCTB.

Anbnerunnpl. [Tonstue o0 anpaerunnax. AnpaeruaHas rpymnmna kak GyHKuroHaabHast. Gopmalbiaerus
U €ro CBOMCTBA: OKUCJIEHUE B COOTBETCTBYIOLYIO KUCIIOTY, BOCCTAHOBJIICHUE B COOTBETCTBYIOLIUI CIIUPT.
[TomyyeHue anpaeruyioB OKUCIEHHUEM COOTBETCTBYIOIIMX CHUPTOB. lIpumeHeHue dopmanpaeruia Ha
OCHOBE €r0 CBOMCTB.

KapOonoBbeie kuciorsl. llonstne o kapOoHOBBIX Kucinorax. KapOokcmibHas rpymnma Kak
¢byHKInOHATBHAS. ["'OMONOTHYECKHIA PSJT IPEACTBHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [lomyuenue
KapOOHOBBIX KHCIIOT OKHUCJIEHHUEM albJernJoB. XMMHUYECKHE CBOWCTBA YKCYCHOW KHCIIOTHI: 0OIIue
CBOWCTBAa ¢ MHUHEPAJIHHBIMU KHCIOTAMH U peakius dtepupukanuu. [IpuMeHenrne yKkCycHON KHCIOTHI Ha
OCHOBE CBOMCTB. BhICIINE KUPHBIE KUCIOTHI HA IPUMEPE NAIbMUTHHOBOM U CTEAPUHOBOM.

Crnoxuble >¢upsl 1 xupbl. [lomydenue cioxHbBIX 3GUpoB peakuueil srepuduranuu. CrIoxKHbBIE
3¢upkl B IpUpoJe, ux 3HaueHue. [IpuMeneHne cioxxHbIX 3UPOB Ha OCHOBE CBOWCTB.

XKupsl kak cnoxuble 3¢upbl. Knaccupukanus xupoB. XUMUYECKHUE CBOWCTBA )KUPOB: TUAPOIIN3 U
TUIPUPOBAHUE )KUIKUX )KUPOB. [IpuMeHeHne UpoB Ha OCHOBE CBOMCTB.Mblia.

VYrneBoasl. YTIEBOIBI, MX KIACCH(PUKAIMIA: MOHOCAaXapuabl (TIOK03a, (pyKTO3a), IUcCaxapuibl
(caxapo3a) u mojcaxapuibl (Kpaxmail U IEJUII0II03a).

['moko3a — BEMIECTBO C JIBOMCTBCHHOW (PYHKIMEH — ambACTUAOCIUPT. XUMHUYECKHE CBOWCTBA
[JIIOKO3bI: OKHUCIIEHHE B TJIOKOHOBYIO KHCJIOTY, BOCCTaHOBJIEHHE B COpPOUT, CIIUPTOBOE OpOXKEHHe.
[IpuMeHeHue III0KO03bI HA OCHOBE CBOWCTB.

3HaueHWe YIJIEBOAOB B JKMBOM NpUpONEe MW KU3HM denoBeka. IloHaTtme o peakumsax
MTOJIMKOHACHCAIIMHU ¥ THIPOJIN3a Ha IPUMEPE B3aUMOIIPEBPALICHUI: TIIFOK03a —> MOJINCAXAPUL.

Buabl yueOHoil 1eATEIbHOCTH
XapakTepucTruka COCTaBa, CTPOEHUS, CBOMCTB, MOJYYEHUs U NPUMEHEHHS BAXKHEUIINX MPEICTAaBUTEIECH:
METaHOJIa ¥ ITAHOJIA, CIIOKHBIX 3(UPOB, )KUPOB, MbLI, aJIbAETHI0B ((POpMaIbIAErUI0B U alleTaIbeTuAA),
KETOHOB (ameTroHa), KapOOHOBBIX KHCIOT (YKCYCHOM KHCIOTBI), MOHOCAxXapuaoB (TJIFOKO3bI),
JMcaxapuioB (caxapos3bl), MOJIMCaXapua0B (KpaxMaia 1 LEeJUTI0I03bI).

Tema 2.4 A3oTcoaep:xamue opranudeckue coequHenus. Ilommepsnl

Conep:xaHue y4yeOHOro MaTepuaJa Mo TeMe: MOHATHE 00 amMuHaX. Anudaruueckue aMUHBI, UX
KJaccu(uKalus M HOMEHKJaTypa. AHMJIMH, KaKk OpraHudeckoe OocHoBaHMe. [lonyueHue aHWiIMHA U3
HUTpoOeH3oma. [I[puMeHeHne aHuIMHa Ha OCHOBE CBOICTB.

AMMHOKHCIIOTBI Kak aM(oTepHble TU(YHKINOHAIbHBIE OPraHUYEeCKUE COeTUHEHH. XUMHUUECKUe
CBOMCTBA AMMHOKHCIIOT: B3aMMOJEICTBHE CO MIeIoYaMH, KHUCIOTaMH U JpYyr C JApyroMm (peaxkuus
noJsimkoHAeHcauun). [lentnanas cBsa3p n nonunentuasl. [IppuMeHeHre aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

benku.llepBuunas, BropuyHasi, TpeTHUHAs CTPYKTYyphl OenkoB. XHMHUYECKHE CBOICTBa OEIKOB:
ropeHue, JeHaTypalus, THIPOJIn3, IIBETHbIC peakunu. bruonornyeckue GpyHKkuun 6€IKOB.

[Tonumepsl. benku u nonucaxapuapl Kak OMOMOIMMEPHI.

IInactmaccel.  IlonmydeHne NOAMMEPOB pEAKUUEN NOJUMEPU3ALMM M MTOJIMKOHJIEHCAIUH.
TepMomiacTHuHbBIE U TEPMOPEAKTUBHBIE M1acTMacchl. [IpencraBurenu niaacTmace.

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

Buabl yueOHoi1 1eATEIbHOCTH
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XapakTepUCTHKa COCTaBa, CTPOCHUS, CBOMCTB, IIOJy4YECHHMs W INPUMEHEHMS AHWIMHA, aMUHOKMHCIIOT,
0€JIKOB, UCKYCCTBEHHBIX U CHHTETHUECKHX BOJIOKOH, IJJACTMAcC, Kay4yKOB.

3 YCJIOBUS PEAJIM3AIIAN YUYEBHOM JUCIHUATLIIMHBI
3.1 MaTepuajibHO-TeXHHYECKOe ofecrevyeHne
JIns peanuzanyy MporpaMMbl y4eOHOM AMCIMIUIMHBI PETyCMOTPEHBI CIEAYIOINE ClelUalbHbIC
MOMCILICHUS U OCHAILICHUC:

Tun 1 HAaMMeHOBaHHE

OcHalleHHe cnenuaJLHOro MoMeIeHus
CHenraJbLHOr0 MoMeIeHus

KaOMHET €CTeCTBEHHOHAYYHBIX MynbTMeIMiiHBIE  CPEACTBA  XpaHEHUs, Iepefadyu H
JUCIHTUTIH HPEICTABICHUS] HHPOPMALIUH.
VYdeOHO-MeTOoIMUecKass ~ JOKYMEHTalus,  JUAaKTHYCCKUEC
CpencTBa.
nabopaTtopust XuMHUH JlaGopaTtopHoe 06opynoBaHHE, H3MEPUTEIbHBIC TPUOOPHI JUIS

BBINOJIHEHUS J1TaOOPaTOPHBIX PadoT:

anmapar i JUCTHUIALMU BOABI, HAOOp apeoMeTpoB, OaHs
KOMOMHUpOBaHHAs J1abOpaTopHasi, BECbl TEXHUYECKHE MU
AaHAJIUTUYECKHE C pa3HOBECaMH, KoJIOpUMeTp-Hederomerp
(boTo3eKTpUYECKUil, KOJIOHKA aJcOpOILMOHHAs!, HarpeBaTellb
U IpoOUpoK, pH-MeTp, MIIIITMBOIBTMETp, 1€Yb THTEJIbHAS,
yCTAHOBKa Il TUTPOBAHUS, LIEHTpU(]Yyra 1eMOHCTpalMOHHAs,
ANIEKTPOIUINTKA JJa00paTOpHasi, KpUCTAILIH3aTOP

[lIkadb! BBITSHKHOM M CYIIUIIBHBIN

[MTomemenne  ans  xpanenus  u | llkader, cremmaxkw  ans  XpaHEeHUs  J1abOpaTOPHOTO
npodunakTuyeckoro  00CIyXUBaHUS | 000PYAOBAaHUS, UHCTPYMEHTOB U PACXOJHBIX MATEPHAIIOB.
y4eOHOTO 000pYIOBaHHS/CTIOPTUBHOTO
o0opynoBaHus

3.2Y4eOHO0-MeTOAMYECKOEe M HH(POPMALMOHHOE 00ecleYyeHre peain3aluy MporpaMMbl
OcHOBHbIE HCTOYHHUKH
1.  Kamunckuii, B. A. Oprannueckast xumus B 2 4. Hactb 1 [DaeKTpoHHBINH pecypc] : ydeOHUK ams
cpenHero mpodeccnoHabHOTO 0Opa3zoBanus / B. A. KamuHckmii. — 2-e¢ w31., HCIp. U JOIM. —
Mocksa : UznatensctBo HOpaiit, 2019. — 287 c. — (IlpodeccuonansHoe oOpa3oBaHHE). —
ISBN 978-5-534-02909-3. — Pexum aoctyna: https://biblio-online.ru/bcode/437950
2.  Kamuuckuii, B. A. Opranuueckas xumust B 2 4. Yactb 2 [DnekTpoHHBIH pecypc] : yueOHUK Juis
cpenHero npodeccnoHabHOTO 0Opa3zoBanus / B. A. KamuHckmii. — 2-e¢ w31., HCIp. U JOM. —
Mocksa : UznatensctBo HOpaiit, 2019. — 314 c. — (IlpodeccuonansHoe oOpa3oBaHHE). —
ISBN 978-5-534-02912-3. — Pexwum noctyna : https://biblio-online.ru/bcode/437951
3. Cysopos, A. B. O6uias u Heopranudeckast xumus B 2 T. Tom 2 [DnekTpoHHBIH pecypc] : yueOHUK

st cpennero npodeccruonanpHoro odpasosanus / A. B. Cysopos, A. b. Huxonbckuii. — 6-¢
u31., uctp. u jnon. — Mocksa : M3parensctBo FOpaiit, 2019. — 378 ¢. — (IIpodeccuonansHoe
obpazoBanme). — ISBN  978-5-534-02182-0. — Pexum jmgocyrma:  https://biblio-

online.ru/bcode/437404

JlonoTHUTeIbHBbIC HCTOYHUKH:

1. Kamunckuil, B. A. Oprannyeckas XUMHUs : TECTOBbIE 33JaHUS, 33aJ]a4H, BOIPOCH [ DIEKTPOHHBIH
pecypce] : yueGHOe mocobue ais cpeaHero npodeccuoHaabHoro oopasosanus / B. A. KamuHckuii.
— 2-¢ wm3a., ucnp. u jgorm. — MockBa : M3marensctBo IOpaiit, 2019. — 289 c¢. —
(ITpopeccronanbnoe obpazoBanue). — ISBN 978-5-534-02899-7. — Pexum nocryma:
https://biblio-online.ru/bcode/437953

2. Tlerposckas, H. A. Xumus [Onexktponnslit pecypc] : npaktukym [uis CITO] / H. A. IlerpoBckas ;
MI'TYVY. - Marautoropck : MI'TY, 2017. - 1 anektpon. ont. guck (CD-ROM). — Pexwum poctyma:
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https://biblio-online.ru/bcode/437950
https://biblio-online.ru/bcode/437951
https://biblio-online.ru/bcode/437404
https://biblio-online.ru/bcode/437404
https://biblio-online.ru/bcode/437953

https://magtu.informsystema.ru/uploader/fileUpload?name=S123.pdf&show=dcataloques/5/8806/

S123.pdf&view=true. — MakpooOBEKT.

3.  Caenko, O. E. Xumus . YueOHuk s xkoywemkei. O6meodpazoBarenbaas moaroroska [Tekcr] :
yueonuk st CIIO / O. E. Caenko. - Pocros-Ha-Jlony : ®enuke, 2018. - 283 c. - ISBN 978-5-

222-29752-0

IIporpammuoe obecneuenue n UnTepHer-pecypceni:

HaumenoBanue 110 Ne JloroBopa Cpoxk aeiicTBUS JUIEH3UHN
MS Windows 7 (mommwucka | [I-1227 oT 08.10.2018 | 11.10.2021
Imagine Premium) H-757-17 oT 27.06.2017 | 27.07.2018
J1-593-16 oT 20.05.2016 | 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Nel35 o1 17.09.2017 0eccpouHo
KasperskyEndpointSecurity st | J1-300-18 oT 21.03.2018 | 28.01.2020
ousHeca-CTaHIapTHBII N-1347-17 oT 20.12.2017 | 21.03.2018
J1-1481-16 oT 25.11.2016 | 25.12.2017
1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO PACIIPOCTPAHIEMOE 0ecCpovHO

HNuTepHeT-pecypcesl
1. ®enepanbHblil IeHTp UHPOPMALTMOHHO-00pa3oBareiabHbIX pecypcoB — GIMOP [DnexkrponHbIit
pecypc]. — Pexxum noctyma: www.fcior.edu.ru, ceobomusiit. — 3ari. ¢ akpana. f3. pyc.

2.

3.

4.

Enunas xomnexknus mudpoBbIX 00pa3oBaTENbHBIX PECYpCOB [DIEKTPOHHBIN pecypc]. — Pexum

nocrymna: Www.school-collection.edu.ru, ceo6oaabIi. — 3ari. ¢ 3kpaHa. S3. pyc.

EnuHoe okHO jocTyma k oOpazoBarenbHBIM pecypcaM Poccuiickoit Depepanuu [DneKTpOHHBII

pecypc]. — Pexxum nocryna: http://window.edu.ru/, ceo6oaubrii. — 3ari. ¢ skpana. S3. pyc.

CIIO B poccwmiickux mkonax: komanga ALT Linux paccka3piBaeT 0 BHEIPEHHUH CBOOOJHOTO

IpOrpaMMHOr0 obecriedeHust B Iikosax Poccuu [DaekTpoHHBIA pecypc]. — Pesxkum mocrtyma:
http://freeschool.altlinux.ru/, ceoboanbIiA. — 3ari. ¢ sKpana. 513. pyc.

4 KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEFHON JUCITATLIIAHBI

KOHTpOJ'IB U OHOCHKA PE3YJIbTATOB OCBOCHHA AWCHUILIMHBI OCYHICCTBJIACTCA IIPCIIOAaBaTcJcM B
IMPpOHECCE TCKYIICTO KOHTPOJIA U HpOMe)KYTOqHOﬁ aTTeCTalnu.

4.1 Texymmii KOHTPOJIb

Ne KoHTponmpyemsie pa3iensl KoHnTtponmpyemslie HanmenoBanue
- (Tembl) y4eOHOM TUCITUTUINHBI PE3yNbTATHI OIICHOYHOT'O CPEJCTBA
1. Bsenenue JIPS, JIP9, MP5, [1P4 Tecm
2. Pa3znen 1 O6mas u JIPS, JIPY, JIP14, MP4, Konmponvhas paboma
HEOpraHu4ecKasi XuMusi MP5, ITP1, ITP2, TIP3, Tecm
IIP4, IIP5, IIP6
3. Tema 1.1 OcHOBHBIC TOHATHS U JIPS, JIP9, MP4, Jlukmarmoi
3aKOHBI XUMHUH MP5, I1IP1, IIP2, TIP3, Tpaxmuueckas paboma
11P4, IP1 (npaxkmuueckoe 3a0arue)
4, Tema 1.2 [lepuoanueckuii 3axkoH u | JIPS, JIPY, JIP14, MP4, | JQuxkmanmol
MEPUOANYECKAs CUCTEMA MPS, ITPI, ITP3, ITP4, Tpaxmumeckas paboma
.. Menneneesa. CTpoeHue 11P3, 11P6 (nparmurieckoe sadarie)
aToMa
5. Tema 1.3 CtpoeHue BemiecTa. JIP5, JIP9, JIP14, MP4, | Tecm
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XUMHYECKas CBA3b. MP5, IIP1, IIP2, IIP3, | /Juxmanmol
1IP4, TIPS, I[IP6
6. Tema 1.4 Bona. PactBopbl. JIPS, JIP14, MP4, Tecm
DNEKTPOIUTHYECKAS JUCCOLUALUS MPS, IIP1, IIP2, IIP3, | Jlabopamopnas patoma
1IP5, IIP6
7. Tewma 1.5 Knaccudukanus JIPY, JIP14, MPA4, Tecm
HEOPraHUYECKUX COCAUHEHUN U MP5, ITP1, ITP3, Jlabopamopnas paboma
. 1IP4, IIP5
UX CBOMCTBA
8. JIPS, JIPY, MP4, Jluxmarmoi
Tema 1.6 Xumudeckue peakiuuu MP5, IIP1, TIP3, 7 weseckas paBoma
1IP4, TIP3 (npaxkmuseckoe 3a0arue)
9. T 1.7 M JIPS, JIP9, MP4, Tecm
ema 1.7 Meraiiel # HeMeTalulbl |y ns 1 r 11py 7p3, —
1IP4, IIPS5, IIP6
10. Pasnen 2 Obramuiecka JIPS, JIPY, JIP14, MP4, | Konmpomshas paboma
Acit 2 Opranuteckast XaMUsL | o rps 7p1, 1IP2, IIP3, | Tecm
I1P4, IIP5, IIP6
11. | Tema 2.1 OCHOBHBIC HOHATHS JIPS, JIPY, JIP14, MP4, | Tecm
OpraHNYEeCKON XUMHUH U TEOPUS MPS, IIP1, IIP2, IIP3, | [fukmarml
1IP4, IIPS5, IIP6
CTPOCHHS OPTaHUICCKUX
COCMHEHUI
12. | Tema 2.2 YrieBoIOpOIBI B UX JIP5, JIPY, JIP14, MP4, | Tecm
NPUPOIHBIC HCTOYHHUKH 1IP1, 1IP2, IIP3, IIP4, | [fukmarmul
1IP5, IIP6
13. | Tema 2.3 Kucnopojacoaepxamniue JIP5, JIP9, JIP14, MP4, | Tecm
OpraHMYecKHe BEIeCTBa MP5, 1IP2, 1IP3, 1IP4, | [fukmanmor
1IP5, IIP6
14. | Tema 2.4 Azotcoaepxarine JIP5, JIP9, JIP14, MP4, | Tecm
OpraHMYECKHE COETUHEHUS. MPS5, 1IP1, 1IP2, IIP3, | Jlapopamopnas paboma
1IP4, IIP35, IIP6
ITonumepsr.

4.2 IlpoMe:xxyTOUYHASI aTTeCTAIUS

[Ipomexyrounas arrectanus OOy4alOUIMXCS OCYLIECTBISETCA IO
JUCLIUIUIMHBI U TIO3BOJIIET ONPEAEIUTh KA4ECTBO U YPOBEHD €€ OCBOEHHUS.
dopma MpoMeXyTOUHOH aTTeCTalluy M0 AUCHUIUINHE «XUMUs» - MU dHepeHInpOBaHHbII 3a4eT BO

BTOpPOM CEMECTPE.

3aBCPIICHUUN U3YUYCHUA

Ne Konumponwsnsie gonpocovl/oudaxmuueckue eOuHubl Tema

1. OcHOBHbIE 3aKOHBI XMMHUU (3aKOH COXpPAHEHMs] MacChl BELIECTB; Paszgen 1. O6mas n
3aKkOH TMIOCTOSIHCTBAa COCTaBa BEIIECTB; 3akOH ABOrajJpo U | HeOpraHu4veckasi XuMus
CJIEACTBUSI U3 HETO)

2. [lepuognueckast Tabnuia XUMHUYECKUX dieMeHTOB. CTpykTypa
nepuoanueckoi Tadnuipl. CTpoeHue aTroma

3. OCHOBHBIE KIIaCChl HEOPTAaHMYECKHUX BEIIECTB (OKCHUIBI, KHCIOTHI,
COJIM, OCHOBAHMS), NIX CBOMCTBA, MPUMEHEHNE

4. PactBopsbl. Tumsl pactBopoB. CriocoObI BeIpaXKeHUSI KOHIIEHTPALIUN
pacTBOPOB.

5. Tunel xuMuueckux peakuuil. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIC
peaKIu.
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6. YreBo10poJipl, UX BHUJIbI, CBOKWCTBA, IPUMEHEHHE Pa3nen 2. Opranunyeckas
7. [TpupoaHble UCTOYHUKHU YTIeBoAopoAoB. Ilpupoanslii ra3, Hedrs. XUMHUA
CocraB u niepepadotka Hedtu. [leperonka nedru. HeprenpoaykTsr
8. Kucnoponcoaepxamme  opranudeckue — BemiectBa:  Couprsl,
aNbJIeru/ibl, KapOOHOBBIE KUCIOTHI. CBOMCTBA, CTPOCHHE, 3HAUCHUE
Y IPUMEHEHUE.
9. AmuHokucnotsl. benku. CBoiCTBa, CTpoeHHE, 3HAYCHUE U
MIPUMEHEHUE.
10. | XKupsl, yrneBoasl. CBoCTBa, CTpOEHUE, 3HAUCHUE U PUMEHEHUE
Ne Tunosble 3axaHNA Tema
1. | IIpu npomyckanum cepoBoopoaa ooremMoM 2,8 11 (HopmanbHbIe ycioBus) | Paszgen 1. Oomas u
yepes u30bITOK pacTBopa cyibdara meau (I1I) odpazoBancs ocanok HeopraHuyeckas
Mmaccoii 11,4 r. Onpenenute BBIXOJ NPOAYKTA PEAKIIUU XUMUSA
2. | JlaTh XxapakTepuCTUKy XMMHUYECKOTO 3JIEMEHTAa C MOPAIKOBEIM HOMEPOM
15 1 ero coelMHEHUSM IO MOJIOKEHUIO B IEPUOIUNUECKON CUCTEME
aneMeHToB /1. M. Menzeneesa U CTpOCHHIO aTroMa.
3. | K50 r 30%-ro pactBopa nepokcuaa Bogoposaa godasuin 100 T BobI.
PaccuuTaiite MacCoBYI0 0JI¥0 BEIIECTBA B TOJIYYEHHOM PACTBOPE.
4. | Hanumure ypaBHEHUS peaKLMM B MOJEKYJISPHONW U MOHHOHN (opmax, mpy
MOMOIIX KOTOPBIX MOKHO OCYHIECTBUTD CIEAYIOIINE MPEBPALICHUSA:
ZnS0O, —>Zn(OH)2 — ZnCl,
5. | B cienyrommx ypaBHEHHUSX paccTaBbTe KOA((PUIIMEHTHI METOAOM
3IEKTPOHHOTO allaHca, YKaKUTe OKUCIUTENb U BOCCTAHOBUTEIb:
Al + O, = AlL,O3
6. | 3akoHYHTE ypaBHEHUS peaKkiyil B MOJIEKYJISIPHON U MOHHOU Popmax:
Na,S + ZnCl, =
7. | Onpenenute GopMyIly ajKeHa, €CIM €ro TUIOTHOCTH TI0 BOJIOPOY paBHA Paznen 2
42. Oprannyeckas
8. | CocTaBbTe COKpallCHHBIC CTPYKTYpHBbIC (GOPMYJbl JUISL  CIETYFOLIHX XUMMUs
BEILECTB:
a. 2-MeTHII-3-3THITE€KCaH;
0. 3,3-mumeruinenrel-1;
B. 3-3THi-4-OyTHarenTHH-1.
9. | CkonapKkO TpaMMOB KHCJIOpPOZa HEOOXOIUMO JUISl CXKUTAHUS MeTaHa
Maccoit 4 r?
10. | Hanmmure ypaBHEHUS pEaklui, C TOMOIIBI0 KOTOPBIX MOYHO

OCYIIIECTBUTD CJIEYIOIINE TPEBPALLICHUS:
Metan — XJ0pMeTaH — XJIOpOEH30JI — METUIOEH3071

Kpurepun ouenku ougppepenyuposannozo 3auema
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- «OTINYHO» - TEOPETHUYECKOE COEpKaHHWE Kypca OCBOEHO MOJHOCTBIO, 0e3 MpoOernos,
yYMEHUsl COPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIE IPOrPAMMON yueOHbIE 3a/laHHsl BBIIIOJIHEHBI, KAYECTBO
UX BBIIIOJIHEHUS OLIEHEHO BBICOKO.

- «XOopolo» - TEOPETHUYECKOE COJEpXKaHME Kypca OCBOCHO IIOJIHOCTbIO, 0€3 IpoOesos,
HEKOTOpble YMEHMsI CPOPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHbIE MPOrpaMMoi ydeOHbIE
3aJ1aHUs BBIOJIHEHbI, HEKOTOPBIE BU/IbI 331aHUH BBINOJIHEHBI C OIIMOKaMH.

- «Y IOBJIETBOPUTEIBHO» - TEOPETUYECKOE COJEPKaHME Kypca OCBOCHO YacTHUYHO, HO
npoOenasl HE HOCAT CYIIECTBEHHOIO XapakTepa, HEOOXOJUMbIE YMEHHs paboThl € OCBOEHHBIM
MaTeprajoM B OCHOBHOM C(OPMHPOBAHBI, OOJBLUIMHCTBO IMPEIyCMOTPEHHBIX MPOTPaMMOIl 0OydeHUs
yueOHBIX 3aJJaHUI BBIIIOJHEHO, HEKOTOPBIE U3 BBIIIOJIHEHHBIX 3a/laHUH collepKaT OIIUOKH.

— «HeynoBneTBOPUTENBHO» - TEOPETUUECKOE COJIEpKAHNE Kypca HE OCBOCHO, HEOOXOANMBbIE
yMeHus He ¢(hOPMUPOBaHBI, BHITIOIHEHHBIEC YUeOHBIC 33JaHUs COAEPHKAT IPyObIe OMNOKH.
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[Ipunoxenue 1

AKTUBHBIE U UHTEPAKTUBHBIE METO/bI OBYUYEHMUSA
1. AKTUBHBIE M HHTEpPAKTHBHBIC METOJbl HCIIOJIB3YIOTCS IPU IHPOBEAECHUU TEOPETHUYECKUX U
IIPAKTUYECKUX 3aHATUH:

Pasnen/Tema

HpI/IMeHHCMHe AKTUBHBIC U
HHTCPAKTUBHBIC METOIbL

Kpatkas xapakrepuctuka

Tema 1.2
[Tepuonuueckuii 3aKOHU
MepUOANYEcKasi CUCTEMY
J.N.Menneneena.
CrpoeHue atoma

I'pynnoseie nuckyccuu

Kaxxnas rpyrmina 00y4yaromuxcsagoiKHa PeIUTh
OJIHYy MPOOJIEMY, OCHOBBIBASICh Ha 3HAHUU
TEOPETUUECKOTO MaTepualia u MPeArnoI0KeHHH,
BBIJIBUTAEMbBIX YJICHAMH TPYIIIIBIL:

- 3aKOH PaJMO0AKTUBHOIO pacnaja.

- buonorudeckoe AelCTBUE AICPHBIX U3ITYYEHUM.
- [TonsiTHE 0 103€ U3ITyYEHUS U CIIOCOOBI 3AIIUTHI (
M3JTyYCHUI

Tema Ne 1.3.
CtpoeHue BelecTna.
XuUMH4eckKas CBA3b.

AHanu3 KOHKPETHOU
CUTyaluu

OO6cyx1eHne BOPOCOB:

— 3aBUCHMOCTbH CBOWMCTB BEIIIECTB OT TUIIA
XUMHUYECKOHN CBSI3U

—  AJJIOTpOIHBIC MOTU(DHUKALIUY YIIIEPOIa

— Amnorpomnabie Mmogudukauu dpocdopa

Tema 2.2.
VYTIIeBOIOPOIBI U UX
MIPUPOJTHBIC HCTOYHUKH

I'pynnoseie nuckyccuu

Ha nepBoM 3tamne kaxxaas rpyIia u3ydaer u
XapaKTepU3yeT OTJAEIbHBIE KIACChl YTIE€BOAOPOAO]
3aIoJIHSSL CPABHUTEIBHYIO TaOIHUILY.

Ha BTopom stamne - ananu3 o0mmx mpooiem:
IPUMEHEHHUE YIIIEBOJOPOJIOB B IPOMBIIUIEHHOCTH

Tema Ne 2.3
Kucnopoaconep:xarme
OpraHuYecKue
BEIIIECTBA

I'pynnoBble TuCKyccuu

OO6cyxeHue Bompoca:
[IpuMeHeHne cnupToOB B HAPOIHOM XO3SIHCTBE.
ITocnencTBus aakoroiamsma
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[punoxenue 2

NEPEYEHD IPAKTUUYECKHNX/JIABOPATOPHBIX 3AHSATUI

Conep:xanue o0yueHust TeMbl npakTu4ecKkux/nadoparopubix 3auaTuid | KoaunvecTBo
4acoB
Paznen 1. HEOPTAHUYECKASA XUMUS
1.1 OcHoBHBIE NOHATHS U [Ipaktuyeckas pabora Nel. Pacuerst 1o 2
3aKOHBI XUMUH XUMHYECKHM (hopMyJiaM v ypaBHEHUSIM
1.2 Ilepuoanueckuii 3akon | Ilpaktuueckass  pabora  Ne2.  CocraBieHue 2
U MIEPUOMYECKAsi CHCTEMa | AJIGKTPOHHBIX M AJIGKTPOHHO-TPadUIECKUX
Jd.N.Menneneena. dbopMynl  aTOMOB  XUMHUYECKHX  JJCMEHTOB.
Crpoenue aToma XapakTepHucTuka JJIEMEHTOB c Y4ETOM
MECTOHAXOXKACHUS B IEPHOAMYECKON CHCTEME.
1.4 Bona. PactBopsl. JlaGopatopnast pa6ota Nel. Peaknuu wnOHHOTO 2
DNEeKTPOIUTHYECKAS oOMeHa. WcneiTanue pacTBOpOB coseit
JIICCOTIMAITHSI. WH/INKaTOPaMH
1.5 Knaccudukanus Jlabopatopnas pabora Ne2. KauecTBeHHBIE 2
HEOPTraHMYECKUX peaknuM Ha XJIOpUA-, Cynb(dar-, CHIHMKAT- |
COCJIMHEHUH M UX CBOWCTBA | KapOOHAT- aHWOHBI
[TpakTuaeckast padora Ne3. Pacuer ckopocreit 2
1.6. Xumudeckue peakiii | xyypaeckoif  peakumu.  YIpaXHeHHs — Ha
CMEIIEHNE XMMUIECKOTO PaBHOBECHSI.
OKHUCITUTEIIBHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.
Pa3znen 2 OPTAHUYECKASA XUMMUSL
2.4 Azotcoaeprxkaniue JlaGopaTtopnas padora Ne3. KauecTBeHHbIE 2
OpPraHWYeCKHEe COSANHEHUS. | PEaKIy OEeTKOB.
[Tonmmepsl.
NTOI'O 12
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OBPA3OBATEJIGHBII MAPIIPYT

[punoxenue 3

KoHnTtponmpyemslie
KonTtpons KonTponupyembl
paszeinbl (TeMbI) OueHovHbIe cCpeaCTBA
Hasl TOYKa . € pe3yJbTaThI
y4eOHON JUCHUTUIMHBI
Ne2 Pazpen 1. JIPS, JIPY, JIP14, KonTpoabnasi | 1. TectoBble 3a1aHus
OO6was u MP4, MPS, ITP1, padora Nel | 2. PacueTnble 3a1a4u
HeopraHu4veckKasi 1IP2, ITP3, ITPA4,
XHMHUS 1IP5, ITP6
Ne3 Pasznea 2. JIPS, JIPY, JIP14, KonTpoabnas | 1. PacuetHsie 3a1aun
Oprannyeckast MP4, MPS, ITP1, padora Ne2 | 2. TecroBbl€e 3a1aHuUs
XHMHSE IIP2, ITP3,
IIPA, I1P5, ITP6
Ned Homyck k IMoptdommo | 1. IIpakTnueckue padboTsl
3a4yery 2. JlabopaTtopHbie pabOThI
3. Tecthl
4. KoHTposbHbIE pabOThI
IMpomexy | duddepenurpoBanHbIit Hroromsas 1. TeopeTnueckue
TOYHAas 3ayer KOHTPOJIbHASI | BOTIPOCHI IO COJIEPIKAHHIO
aTrrecran pa6ora Kypca
us 2. TunoBble 3a1aHus
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JIUCT PETUCTPAILIMU U3MEHEHUW U JONTOJTHEHU M

No Paznen paboueii Kpatkoe conepxanie n3MEHCHHUs/JOTOTHCHUS JHara, IMoanuce
n/m MPOTPaMMBbI Ne nmporoxkona |mpencenarens
3acenganus [1K TIK

PabGoyas mporpamMMa  y4eOHOH  IUCHMIUIMHBI  «XHTMHUI»

aKTyanu3upoBaHa. B pabodyio mporpaMMy BHECEHBI CIIETYIOIINE

N3MECHEHHUS!
3 YCJIOBUA B cBmm ¢ oOHOBIEHHMEM  MaTepuambHO-TeXHHUYEecKoro | 16.09.2020 .
PEAJIM3ALIU obecrnievennst 1. MarepranbHO-TeXHHYECKOe — obecnieueHue [[Iporokon Ne 1 ra
VYEBHOU 9UTaTh B HOBOM PEIaKIUN: A
JNCHUTTJIMHBI KaOuner EcTecTBeHHOHAYYHBIX M CUMIIJIMH

VYueOHast ayuTopus st IPOBEICHNS y4eOHBIX, IPAaKTHYECKUX U

71a00paTOPHBIX 3aHATUHM, JIsL TPYNIOBBIX M HMHAMBUAYaJIbHBIX

KOHCYJIbTAIlMH, JUIl TEKYLIEro KOHTPOJS M MPOMEKYTOYHOH

aTTeCTallUu.

PaGouee MecTo mnpemnomaBarens: MNEPCOHAIBHBIA KOMIIBIOTED,

paboune Mecta oOydaromuxcsi, Jocka ydeOHas, yueOHas MeOens

JlaGopaTopusi XumMuu

VYueOHast ayIuTOpus AL IPOBEICHMS yUEOHBIX, IPAKTHIECKUX U

7a00paTOPHBIX 3aHATHH, TSI TPYNIOBBIX M WHAWBUAYAIBHBIX

KOHCYNbTAllMH, I TEKYIIEro KOHTPOJIS M IPOMEKYTOUHOH

aTTeCTalllu.

Pabouee MecTo mnpemnopaBarens: IEPCOHAIBHBIH KOMIIBIOTED,

paboune MecTa 00yUarOIIKUXCsI, JOCKa yueOHast, yuyeOHas MeOelb,

Maker pemoHcTpauuoHHbld "lleHTpudyra», Temaruueckue

IJIaKaThl U TaOJIHIIBL;

Becsl TexHUYECKHUE C pa3HOBECAMY;

Becsl aiekTpoHHBIE yueOHBIE 0 2 KT}

Becs! kBagpaTHBIE;

DKCUKATOPHI;

CymmuiKy HaCTCHHBIE,

Kprmmka ¢ BeITSDKKOM (st BRITsDKHOTO ImKada Ne01380750),

(200*660*3500 mm;

Turmu dpapdoposbie Huzkne Ne3;

Ikadsr 11 HOCYIBI M 060PYIOBAHHUS;

Ikad ans xpaHeHHS XUMHUYECKHUX peakTHBOB, (450*900*2100

MM.);

[kads! cynmisHbIe;

sl TUreIbHBIE;

[Ikad BEITSHKHOM ¢ MOWKOIA;

HancraBka s crona;

Buckosumerps BITXK;

Cruprosku CJI-2
3 YCJIOBUA B cBM3m c 3akimiodeHHEeM KOHTPAakTOB co cropoHHmMH | 16.09.2020 r.
PEAJIM3AITNN 3JIEKTPOHHBIMU OUOIMOTCYHBIMH cUCTeMaMH “IOpaiit” [[Tporokon Ne 1
YYEBHOU (Jorosoper  FOpaiit 3BC www.biblio-online.ru Ne/1-1096-18, ra
JUCHUTTIIIVHBI NoJ1-1097-18), “BOOK.RU” (Iorosop KuoPyc memma DBC 78

BOOK.ru Ne18493307//1-1093-18) m. Y4eOHO-METOIUUECKOE |
nHpopmanmoHHoe obecrieueHre peaan3aliy MPOrpaMMbl YUTATh
B HOBOM pEelaKIUN:

OcCHOBHbIE HCTOYHHNKH:

1. Kawmwmuckuii, B. A. Oprannueckass xumust B 2 4. Yactp 1
[OnexTpoHHBIT  pecypc]:  y4eOHHK Uil CpEIHEro
npogeccruonanpHOro o0pasosanus / B. A. Kamunckuit. — 2-
e u3aA., ucnp. u gon. — Mocksa : WznatensctBo IOpaiir,
2019. — 287 c. — (IIpodeccruonansHoe obpazoBaHue). —
ISBN 978-5-534-02909-3. — Pexum nocryma: https://biblio-
online.ru/bcode/437950

2. Kawmunckwuii, B. A. Opranuyeckas xumusi B 2 4. Yactp 2

[DnmexkTpoHHBIN  pecypc] V4eOHUK I CPEIHEro
npodeccronaapbHoro oopasosanus / B. A. Kamunckuii, — 2-
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e u3d., ucnp. u gon. — Mocksa : UsnarensctBo IOpaiir,
2019. — 314 ¢. — (IIpodeccronanpHOe OOpa3OBaHUE). —
ISBN 978-5-534-02912-3. — Pexum mocryma : https://biblio-
online.ru/bcode/437951

3. Cysopos, A. B. O0mas u Heopraandeckast XuMust B 2 T. Tom

2 [OnexTpoHHBIH pecypc] : y4eOHHK MANs CpPEAHEro
npogeccuoranpHOTO 00OpazoBanus / A. B. Cysopos, A. b.
Hukonbsckuit. — 6-¢ wm3nm.,, ucmp. u jgom. — MoOCKBa
WznarensctBo  HOpaiit, 2019. — 378 c¢c. —
(ITpodeccuonansHoe obpaszoBanme). — ISBN 978-5-534-
02182-0. — Pexum JIOCyTIA: https://biblio-

online.ru/bcode/437404
JlonmoTHUTEIbHbIE HCTOYHUKH

1. Kamwmuckuii, B. A. Opraamueckass XUMHA :@ TECTOBBIC
3aaHus, 3a7aqH, BONPOCH! [ DIEKTPOHHEIN pecypc] : yaeOHoe
mocobue s cpemHero mnpodeccHOHATBFHOTO 00pa3oBaHHS /
B. A. Kamunackuil. — 2-e m3a., ucnp. u gon. — Mocksa :
WsnarensctBo IOpaiir, 2019. — 289 c. —
(ITpodeccmonansHoe obpazoBanme). — ISBN 978-5-534-
02899-7. — Pesxxum JIOCTYTIa: https://biblio-
online.ru/bcode/437953

2. [Tlerpomckas, H. A. Xwumus [DnexkrpoHHBIH pecypc]
npaktukyMm [mis CIIO] / H. A. Tlerposckas ; MITY. -
Maruurtoropck : MI'TY, 2017. - 1 sanextpoHn. ont. quck (CD-
ROM). — Pexum JIOCTYTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=S
123.pdf&show=dcatalogues/5/8806/S123.pdf&view=true. -
MaxpooOBeKT.

3. Caenxo, O. E. Xwmumsa . VYueOHMK 11 KOJUIEIKEN.
Oobmieobpa3oBarenbHas MOAroToBKa [Tekcr] : y4eOHUK s
CIIO / O. E. Caenxko. - Pocros-Ha-/lony : ®enuke, 2018. -
283 c¢. - ISBN 978-5-222-29752-0

3 VCJIOBUS
PEAJIM3ALINU
VYEBHOU
JUCLUATIIVHBI

B cBa3u ¢ OOHOBJIEHHMEM  MaTepUAILHO-TEXHUYECKOTO
obecrieuennst 1. IlporpammHoe obOecnieyenne u MHTepHer-
pecypchbl YMTaTh B HOBOM pENaKIINu:

Kaouner EcrecTBeHHOHAYYHBIX AMCHUIIINH

MS Windows (nmoxnucka Imagine Premium) norosop /1-1227-18
ot 08.10.2018, cpok neitctus:11.10.2021

Calculate Linux Desktop cBoGomHo pacmpoctpansemoe I10
(https://www.calculate-linux.org/ru/), cpok neicTBus: GecCPOUHO

MS Office Nel135 ot 17.09.2007, cpok neiicTBust: 6eccpodHo

7 Zip cBoboano pacnpoctpansemoe (https:/www.7-zip.org/),
CPOK JIeHCTBHs: OECCPOUHO

JlaGopaTopusi XumMnu

MS Windows (nmoxnucka Imagine Premium) norosop /1-1227-18
ot 08.10.2018, cpoxk neiictus:11.10.2021

Calculate Linux Desktop cBo6oaHo pacnpoctpansemoe I10
(https://www.calculate-linux.org/ru/), cpok nencTBus: GECCPOUHO

MS Office Nel135 ot 17.09.2007, cpok neiicTBusi: 6eccpodHO

7 Zip cBobogHo pacmpoctpansemoe (https:/www.7-zip.org/),
CPOK JeiicTBHS: OecCPOYHO

16.09.2020 r.
IIporokos Ne 1
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