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PaGouas mporpamMma yueOHOWM AUCIHUIUIMHBI «XUMHUS» pa3paboTaHa Ha OCHOBE
denepanpHOTO  TOCYyIapcTBEHHOro  oOpasoBarenbHoro  cranmapra  (TOII-50)
cnequanbHocty  09.02.07  MHpopManMOHHBIE CHCTEMBI U NPOrpaMMHUPOBAHHUE,
KBaIM(UKAIUS — TEXHUYECKHHM MHcaTellb, YTBEPKIEHHOTO MpHKa3oM MUHHCTEpPCTBA
obpazoBanus 1 Hayku Poccuiickoit @eneparuu ot 09.12.2016 1. Ne 1547.

PabGouas mnporpamMma pa3paboTaHa Ha OCHOBE MPUMEPHONM MPOTrpaMMBI
o0mreo0pa3oBaTebHON  y4eOHONW AUCHUIUIUHBL «XUMHS»,  PEKOMEHIOBAHHOW st
npodeccruoHaNbHBIX 00pa30BaTeNbHBIX OpraHu3anuii denepanbHbIM TOCYAAPCTBEHHBIM
aBTOHOMHBIM yupexaeHuem «PenepaabHblii HHCTUTYT pa3Butus odpazoBanus» (PI'AY
«®NPO») s peanusanu  OCHOBHOM  MpoQecCHOHAIbHOM  00pa3oBaTeIbHOM
nporpammbl CIIO Ha 6a3e OCHOBHOIO 00IIEro oOpa3oBaHUS C IMOJYYEHHEM CPETHETO
obmero obpazoBanus, aBropoB O.C. 'abpuensna, npodeccopa kadeapsl eCTeCTBEHHO-
JKoJIorMueckoro  oOpa3zoBaHus  Ilemarormueckoil  akageMuu  MOCJIEIUIIIIOMHOIO
oOpa3oBaHus, KaHIUAAT IENAarorHYecKuX Hayk, mpodeccopa, 3aciy’>KEHHOTO YUYHUTENs
P®, U. I'. OctpoymoBa, IUpEeKTOpa ODHIEIHCCKOTO TEXHOJIOTHYECKOTO WHCTUTYTA
(bmman OT'BOY «CapaTOBCKUiI TOCYNApCTBCHHBIH TEXHHUUYECKUH YHHUBEPCHUTET HUM.
I0.A. Tarapuna»), DOKTOpa XUMHUYECKHX HayK, mpodeccopa, pa3pabOTaHHOW MO
HAayYHBIM pyKOBOACTBOM E.A.PBIKOBOM, TJIaBHOTO HaydHOTro coTpyaHuka lleHTpa
npodeccuonanbHoro oodpazopanus OI'AY «DUPOy», mokropa mnenarorn4eckux Hayk,
npodeccopa, naypeara npemun lIpesunenra PO B obimactu oOpa3oBaHUs, C YyYETOM
tpeboBanuit ®I'OC cpegHero olmiero oOpa3oBaHUs, MPEABABISIEMBIX K CTPYKTYpE,
COJIEP)KAaHMIO U  pe3yJbTaTaM OCBOCHHS y4yeOHOW IUCHUIUIMHBI «XUMHUSA», B
COOTBETCTBUU € «PexkoMeHAalMs MU 1O OpPraHU3aAlMU MOJYYEHHS] CPEJHEro OoOLIero
oOpa3zoBaHusi B Ipefellax OCBOEGHHMS 00pa30BAaTEIbHBIX MPOTPaMM  CPEIHETO
npodecCHoHATBHOTO 00pa30BaHMA Ha 0a3e OCHOBHOIO OOIIEro oOpa30BaHMS C y4ETOM
TpeOoBaHU  (enepaabHbIX TOCYAAPCTBEHHBIX O0Opa30BaTENbHBIX CTAaHAAPTOB U
nojiyyaeMoi mpodeccud WM CIEUMATBHOCTH  CPEAHEro  MNpoecCHOHATBHOTO
oOpazoBanusi» (mucekMo JlemaprameHTa TOCYAapCTBEHHOW TONUTUKH B  cdepe
noaArotoBku padouux kaapoB u JI1O Munobpuayku Poccuu ot 17.03.2015 Ne 06-259), a
Takke B COOTBETCTBUU C Mertomudeckumu pekoMmeHnanusiMu OIAY «DUPO» «O06
yrouHeHnn «Pexomennanui...», 0J00peHHBIMH HaydyHO-METOIUYECKUM COBETOM
IlenTpa npodeccuonanpHOro odpazoBanus U cucreM kBanupuranuu OI'AY «DUPO»
(ITporokon Ne3 ot 25 mas 2017rona).

Hucuurnnuaa «XuMus» u3ydaercss ¢ y4€TtoM TOpouist  MOJy4aeMoro
podecCHOHATBLHOTO 00pa30BaHUS.

PaszpabGoruux:

Copoxorsaruna JILA., mnpemnoaaBaTellb €CTECTBEHHOHAYYHbIX  JUCIUIUIMH
OI'AIIOY CIIK

Penensenr:

T'onoBko C.HU., k.0.H., cT. mpenojgaBareiab Kadeapbl MeIaroruku U QU3NYECcKOi
KynbTypsl COD HNY benl' Y

PabGouass mporpamma paccmoTpeHa Ha 3aceganuu [II[K mnpenomaBaTteneit
€CTeCTBEHHO-MaTeMaTH4Yeckux Aucuuiind (mpotokod Ne 01 ot «31» aBrycta 2020r.) u
npu3HaHa cooTBeTcTBywome tpeboBanusm OI'OC CIIO u yuebHOro maHa
cnemmanbHocT  09.02.07 HMHpOpManMoOHHBIE CHUCTEMbI M MPOrpaMMHpPOBAHHE,
KBaTU(UKAIUSI — TEXHUICCKHIA TUCATEIb.
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1. TMACHOPT PABOYEWM IMPOI'PAMMBI YYEFHOM JUCIIUILINHBI

1.1. Oo6aactb npuMeHeHusi padoyeii MPOrpaMMbl

PabGouass mporpamma y4eOHOW IUCIUIUIMHBI SIBISICTCS YacThbl0 OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTelibHONM MporpamMMbl B cooTBercTBUM ¢ DPI'OC
CIIO no cnenumansHoctr 09.02.05 IMpuknaanas uapopMaTuka (o OTpacisim).

1.2. Mecto yuyeOHo#i nucuumiunbl B cTpykrype IIIICC3: yyeOHas aucuuiuiiHa
0011e00pa3oBaTeILHOTO ITUKIIA.

1.3. Henu u 3amauym y4eOHOHl IMCUMIUIMHBI — TPeOOBaHMA K pe3yJbTaTam
OCBOCHUS YU4eOHOM JUCHHUIJIMHBI:

B pesynbrare oCBOEHUS Y4YE€OHOM IUCHUIUIMHBI «XUMHSD» OOYHAIOIIUIICS
JOJIKEH YMeTh:

* Ha3bIBATh: W3YYCHHBIC BEUIECTBA 10 TPUBHAIBHOM WM MEXKIyHApOJHOU
HOMEHKJIATYypPE;

* ONpENENATh: BAJECHTHOCTh M CTEIIEHb OKHMCIICHHS XMMHUYECKHX HJIEMEHTOB,
TUIl XUMHYECKOW CBSI3M B COCIUHEHUSX, 3aps] MOHA, XapaKTep Cpeapl B BOJHBIX
pacTBOpax HEOPraHWYECKMX W OPraHWYeCKHX COCAVHEHWH, OKHUCIMTENIb U
BOCCTAHOBUTEINb, PUHAJJIEKHOCTD BEIIECTB K Pa3HbIM KJIacCaM HEOPraHWYECKHUX
Y OPraHUYECKUX COECIUHEHUMN;

* XapaKTepu30BaTh: 3JEMEHThl MajbIX MEPUOJOB IO HX IOJOKEHUIO B
[lepuonuueckoii cucreme J[[.M. MenneneeBa; oOnme XUMUYECKHE CBOICTBa
METaJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPraHWUYECKHX M OPraHUuYeCKHX
COEJIMHEHUI; CTPOCHHE M XUMUYECKHE CBOMCTBA M3YUYEHHBIX HEOPTraHUYECKUX U
OPraHUYECKUX COCANHEHUN;

* OOBSCHATH: 3aBHUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOECHUS,
MPUPOAYy XUMHYECKOM CBSI3M (MOHHOM KOBAJCHTHOM, METANIMUECKOH |
BOJIOPOJHOM), 3aBUCUMOCTb CKOPOCTM XMMHMUYECKON peakluh U TOJOKEHUE
XMMHYECKOT'O PABHOBECHS OT Pa3INYHbIX (PaKTOPOB;

* BBINOJIHATh XUMUYECKUU HKCIIEPUMEHT: II0 PACIO3HABAHUIO BaXKHEHIIMX
HEOPTraHWYECKUX U OPIraHMYECKUX COCANHEHU;

* MPOBOJUTBH: CAMOCTOSITENIbHBIM MOMCK XUMHUYECKOW HWHGPOpMaluu C
UCIIOJIb30BAHUEM  PA3IMYHBIX HCTOYHHMKOB (HAYYHO-TIOMYJSIPHBIX — W3JaHUM,
KOMIIBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  HWHTepHeTa);  UCHOJIb30BaTh
KOMITBIOTEPHBIE ~TEXHOJOTMM Il  OO0paOOTKM W Mepesayd  XUMHYECKOU
uH(pOpMAaIUK U €€ MPEJCTABICHUS B Pa3IUUHbIX (hopmax;

* CBA3BIBaTh: M3YyYEHHBIH Marepuad co CBoed  mnpodeccuoHaNbHOU
JeSATEIbHOCTbIO;

* peuiaTh: pacUeTHBIC 3a/1a4M 10 XUMUYECKUM (HOpMYJiaM U YpaBHEHUSIM;

UCIIONIb30BaTh MPUOOPETEHHbIE 3HAHMA W YMEHUS B  IPAKTUYECKOU
NEATEIbHOCTH U MOBCEHEBHOM KU3HU:

* 1751 OOBSICHEHUSI XUMUYECKUX SIBJICHUM, MPOUCXOIALINX B MIPUPOAE, ObITY U
Ha IIPOU3BO/ICTBE;



* ONpEACNICHUSI BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX IMpPEBpalllEHUd B
Pa3IMYHBIX YCIOBUAX U OLIEHKU MX MOCJIE/ICTBH;

* DKOJIOTHYECKH I'PAMOTHOTO MOBEACHUS B OKPYXKAIOIIEH CpeJIe;

* OICHKM BJIMSHUS XHMHYECKOTO 3arps3HEHUsI OKpY’Kalollel cpeabl Ha
OpraHu3M YeJIOBEKa U IPYTUe KUBbIE OPraHU3MBbI;

e 0e3omacHOro oOpallleHUus C TOPIOYMMH U TOKCHUYHBIMHU BEIIECTBAMHU H
Ja00paTOPHBIM 000PYI0BaHUEM;

* TPUTOTOBJICHHWSI PACTBOPOB 33JaHHOM KOHIIGHTpAluu B OBITY W Ha
IIPOU3BOJICTBE;

* KPUTHYECKOH OIICHKH JIOCTOBEPHOCTH XHWMHYECKOW  HWH(POPMAIINH,
MOCTYMHAIOIIEH U3 Pa3HbIX UCTOYHUKOB.

B pesynpTate ocBOCHHMS y4eOHOW AMCUUIUIMHBI «XHUMHUS» OO0YyYarOIIHACs
J0JI7KEH 3HATh:

* BAXXHEHIIME XUMUYECKHUE MOHATHS: BEIIECTBO, XUMUUYECKUN AJIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCHUTEJIbHBIE aTOMHAsl M MOJIEKYJIIpHas MacChl, MOH, aJJIOTPOINS,
M30TOIbI, XUMUYECKasi CBS3b, AJIEKTPOOTPULIATEIBHOCTh, BAJIECHTHOCTh, CTEIICHb
OKHUCJICHHS, MOJIb, MOJISIpHAasi Macca, MOJISIPHBIA 00BeM ra3000pa3HbIX BEIIECTB,
BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS, PACTBOPBI, DIEKTPOJIUT
U HEIJNEKTPOJIMUT,  DJIEKTPOJUTHUYECKAass  JAUCCOLMANMsA,  OKHUCIHUTEb U
BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAHOBJICHHUE, TEIUIOBOW 3(PdeKT peakiuwu,
CKOPOCTh XMMUUYECKOW peakinM, KaTajlnu3, XUMUYECKOE PaBHOBECUE, YIJICPOIHBIN
CKeJleT, (PYHKIIMOHAbHASI TPy, U30MEPHUsl, TOMOJIOTHS;

* OCHOBHBIC 3aKOHbl XUMHH: COXPAHEHHMS MAacCChl BEIIECTB, IMOCTOSHCTBA
cocTaBa BellecTs, [lepnoanueckuii 3akon J[.1. Menneneena;

* OCHOBHBIC TEOPUU XHUMHH; XHUMHYECKOH CBSI3H, DJIEKTPOJIUTHYCCKON
JIMCCOLUAIINY, CTPOCHUSI OPTaHUYECKUX U HEOPTaHUUECKUX COCTMHEHUN;

* BAOXXHEHIIME BEIIECTBA M MATEPHANIbl: Ba)KHEHIIME METAJUIbI U CILIABBL;
CepHasi, COJISIHasl, a30THasg M YKCYCHas KHUCIOTHI; OJIarOpOAHbBIC Ta3bl, BOJOPO/I,
KHUCIIOPOJI, TAJIOT€HBI, EJIOYHBIE METAJIbI; OCHOBHBIC, KUCJIOTHBIE U aM(pOTEPHbIE
OKCHUJBl YU TUAPOKCHUJIBI, IIEJIOYH, YIJIEKUCIIBIA U yrapHbIM Ta3bl, CEPHUCTBINA Ta3,
aMMHaK, BOJIa, MPUPOJHBINA ra3, METaH, 3TaH, STUJICH, alleTWICH, XJIOPUA HaTpHs,
KapOOHAT W TUAPOKApOOHAT HATpHsi, KapOoHat W (Qocdar kampiusa, OeH301,
METaHOJI M ATaHOJI, CIOXKHBIE A(UPHI, KUPBI, MbLJIa, MOHOCAXapuabl (TJIIOK03a),
aucaxapuabpl  (caxaposa), Mmojucaxapuibl (Kpaxmaa | I1EUI0JI03a), aHWINH,
AMUHOKHCJIOTBI, OEJIKU, UCKYCCTBEHHBIE M CHHTETHUYECKHE BOJIOKHA, Kay4yKH,
MJ1aCTMAcCCHl;

1.4. Koin4ecTBO YacOB HA OCBOEHHE MPOTrPaMMbI THUCIHIIHHBI:
MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuvaromierocsi /8 4acoB, B TOM UHUCJIE:
00s13aTeIPHON ayIUTOPHOM YUeOHON HArpy3Kku o0ydaromerocsi /8 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIIUILINHBI

2.1. O0bem y4eOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Buna yuyeo6Hoii padoThl Oovem uacoe

MakcumajibHas yaeOHasi Harpy3ka (Bcero) /8
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) /8
B TOM YHCJIE:

JIEKIIAN 56

7a00paTopHbIE PaOOTHI -

PAKTUYECKUE 3aHATHUS 22
IIpome:xkyTounas arrectauus B ¢popme nuddepeHuMpoBaHHOIO -
3ayera




2.2. TemaTuyeckuii IVIaH U coepKaHue Y4eOHOH TMCUMILINHBI

HaumenoBanue Coneprxanue yueOHOro MaTepuaia, 1abopaTopHble pabOTHI U MPAKTUYECKHUE 3aHATHS, O06Bem yacoB VYpoBeHb
pa3esioB U TeEM caMoCTosITeNIbHAsl paboTa 00Yy4arOIIUXCs OCBOEHUS
1 2 3 4
Pa3nea 1. OBIIIAS U HEOPTAHUYECKASA XUMUS
Tema 1.1. Cogepkanue ydeOHOro Marepuasa
OCHOBHBIE ITOHITHUA U OcHoBHbIE MOHATHS XUMHUM. BemiectBo. AtoM. Mosekyna. XuMUYECKHUI 3JIEMEHT. 2 1
3aKOHBI XUMUU Annotponus. [Ipocteie u ciaoxHbIe BeniecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
BellecTB. XUMUYECKUE 3HAKU U GopMyJibl. OTHOCUTEIbHBIE AaTOMHAsI U MOJIEKYJISIPHAsE MACCHhl.
KonunuecTBo BemecTna.
OcHoBHbIe 3aK0HBI XUMHMHU. CTexrOMeTpUsl. 3aKOH COXPAHEHHSI MACChl BEILIECTB. 3aKOH 2 2
MOCTOSTHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOM CTPYKTYPhI. 3aKOH ABOTapO U CIEACTBUS HX
HEro.
[TpakTHyeckue 3aHsATH 2
Pemenue 3aga4 Ha HAX0KIEHUE OTHOCUTEIBLHONW MOJIEKYJIIPHON MACChI, ONPEIECTIEHUE MAaCCOBOM
JOJTU XUMUYECKUX JIEMEHTOB B CJIOKHOM BEIIECTBE, KOJIMUECTBA BEIIECTBA U T.1I.
Tema 1.2. Coneprkanue yueOHOro MaTepuaa
[Iepnoanueckuii 3aK0H epunonnuecknii 3axon [I.U. MenpneneeBa. Otkpeitue .M. MenneneeBsiM
u Ilepnonnueckas [Tepuonuueckoro 3akona. [lepuoanueckas Tabaua XMMUYECKHX 3JIEMEHTOB — Ipaduueckoe 2 1
CHUCTEMA XUMHUYECKMX | 0TOOpakeHHE MEePHOJNUecKOoro 3akoHa. CTpyKTypa NepHoANUecKOr TaOauIIbl: TEPUOBI (MaJible
snemenToB J[.1. u Oonbinue), rpynnsl (TaaBHAas U MOOOYHAs).
MenpneneeBa u Crpoenne aroma u nepuoandeckuii 3axon I.U. MenaeneeBa. AToOM — CJI0KHAsl YaCTHIIA.
CTpPOEHHE aToma SAnpo (IpOTOHBI U HEUTPOHBI) U ANEKTPOHHAs 060s10uKa. M30T0nbI. CTpoeHHE FMEKTPOHHBIX 2 2
000JI04€K aTOMOB 3JIEMEHTOB MaJbIX Mepruo/10B. OCOOEHHOCTH CTPOCHHUS AITEKTPOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB OOJIBIINX MEPHOOB (MIEPEXOIHBIX 1eMeHTOB). [Tonarue 06
opouTansx. s-, p- u d-opoutanu. INeKTPOHHbIE KOHPUTYpALlU aTOMOB XUMUYECKUX 3JIEMEHTOB.
3HaueHUE MEPUOINYECKOr0 3aKOHA U NEPUOANYECKON CUCTEMbI XUMUYECKUX JIEMEHTOB
JI.N. MenneneeBa jyisi pa3BUTHS HAYKU U IOHUMaHUS XMMHYECKOW KapTUHBI MUpA.
[TpakTHdeckue 3aHsTH 2
CocTaBiieHHEe CXeM CTPOEHUS U 3JEKTPOHHBIX KOHPUTYpalluii aTOMOB XUMUYECKUX JIEMEHTOB.
Tema 1.3. Copneprxanue yueOHOTro MaTepuaa
CtpoeHue BelecTa KoBanenTHasi xumuyeckasi cBsizb. Mexann3M 00pa3oBaHus KOBAJICHTHOM CBSI3H 1 2

(0OMEHHBIN ¥ TOHOPHO-aKLENTOPHBIH). DIIEKTPOOTpHLATENbHOCTh. KOBaseHTHBIE OJSpHAs U
HEeMoJisApHast CBA3U. KpaTHOCTh KOBaJIeHTHOM CBsI3U. MOJIEKYJIIpHBIE U ATOMHBIE




KpUcTauIndeckue pemerky. CBONCTBA BEIIECTB ¢ MOJIEKYJIIPHBIMU U aTOMHBIMU
KPUCTAJUIMYECKUMU PEIIETKAMHU.

Honnas xumuyeckasi cBsi3b. Katnonsl, ux o6pazoBaHue U3 aTOMOB B pe3yJibTaTe Impolecca
OKHCIICHHsI. AHHOHBI, X 00pa30BaHUE M3 aTOMOB B pe3yJIbTaTe MpoIiecca BOCCTAHOBIICHHUS.
HonHas cBs3b, KaK CBA3b MEXKAY KATHOHAMH U @aHHOHAMH 34 CUET HJIEKTPOCTATUYECKOTO
nputshkeHus. Kiiaccudukanys HOHOB: 110 COCTaBy, 3HAKY 3apsa, HATUYUIO THIPATHON
o0ousiouku. MonHbie kpucTanueckue pemerku. CBONCTBA BEIIECTB ¢ HOHHBIM TUIIOM
KPUCTAJUIMYECKOUN PELIETKH.

Mera/uinyeckas cBsi3b. MeTauinueckass KpUCTaUIMUECKasi pelIeTKa U MeTaJUIM4ecKas
XUMUYECKasl CBS3b.

ArperaTHble COCTOSIHUS BellIeCTB U BOJAOPOAHAS CBsI3b. TBepoe, )KUIKOE U
ra3oo0pa3Hoe COCTOsSIHUS BemecTB. [lepexo BemecTBa U3 OJHOTO arperaTHOro0 COCTOSIHUS B
apyroe. BonopoaHas cBs3b.

Yucrele Bemecrsa U cmecH. Ilonsatue o cMecu BemecTs. ['OMOreHHbIE U reTepOreHHbIE
cmecu. CocTaB cMmeceil: 00beMHast 1 MaccoBast 10JIM KOMIIOHEHTOB CMECH, MaccoBast OISt
IIpUMeECeH.

JucnepcHble cucteMbl. [loHsTre 0 nucniepcHol cucteme. JlucnepcHas dasza u
nucnepcuonHas cpena. Knaccudukanus aucnepcHsix cucteM. [loHATHE 0 KOIOMAHBIX
CUCTEMAX.

[IpakTueckue 3aHATHS
Pemenune 3aa4y Ha HaXOX/IeHUE O0BEMHON U MAaCCOBOM J10JIM KOMIIOHEHTOB CMECH, MAaCCOBOM
JIOJTM TTPUMECEH.

Tema 1.4. Copneprxanue yueOHOro MaTepuaa

Bopa. PactBopsl. Bopa. PacTtBopsl. PactBopenue. Bona kak pactBoputens. PacTBOpMMOCTD BEIIECTB.
DNEKTPOIUTHYECKAS HacplleHHbIe, HEHACHIIIEHHBIE, IEPECHIIIEHHBIE PACTBOPBL. 3aBUCUMOCTb PACTBOPUMOCTH
JMCCOLMALUS ra3oB, JKUJKOCTEH U TBEPJIbIX BELIECTB OT Pa3IUYHbBIX (PAKTOPOB.

MaccoBas 107151 paCTBOPEHHOT'O BELIECTBA.

DNEeKTPOJIMTHYECKAS TUCCOUMALUSA. DJIEKTPOIUTHI U HEAJIEKTPOIIUTHI.
DnekTponuTrdeckas auccounanus. CTeneHb dIeKTPOIUTUYECKON qucconranuu. CUiabHbIe U
cialble AMEeKTPoIUThl. OCHOBHBIE MOJIOKEHUS TEOPUU DIIEKTPOIUTHUECKOMN THCCOIMAIINN.

KucioTel, 0CHOBaHUS U COJIM KaK 3JEKTPOJIUTHI.

[IpakTueckue 3aHATHS
- «[IpurorosieHue pacTBopa 3aJaHHON KOHLECHTPALIUN.
-Pemenue 3aa4 Ha MacCcOBYIO JTOJIFO PACTBOPEHHOI'O BEILIECTBA.

Tema 1.5. Copepkanne ydeOHOro MaTepraa




Knaccudukanmst

HEOPTraHUYECKHUX
COCIMHEHUN U UX
CBOMCTBaA

Kucaorsl U ux cBoiicrBa. KucioTel Kak 371€KTPOIUTHI, UX KIACCU(PUKALUS O Pa3IndHbIM
npu3HakaM. XMMHUYECKHUE CBOMCTBA KHUCIOT B CBETE TEOPUM SJIEKTPOIUTUYECKON JUCCOLMALINN.
Oco0eHHOCTH B3aMMOJICUCTBUS KOHIIEHTPUPOBAHHOW CEpHOM M a30THOW KHUCIIOT C MeTaJlaMHu.
OcHOBHBIE CIOCOOBI OTYYEHUS KUCIIOT.

OcHoBanuss M ux cBoiictBa. OCHOBaHMSI KaK 3JEKTPOJMTHI, UX KIacCUPHUKaLUA IO
pa3IMYHBIM IpU3HaKaM. XUMUYECKHE CBOMCTBA OCHOBAHUH B CBETE TEOPUH DIIEKTPOJIMTHUYECKOU
muccouuanuu. PasnojkeHue HepacTBOPUMBIX B Boje ocHoBaHMH. (OCHOBHBIE CHOCOOBI
MOJYy4YECHUSI OCHOBAHUM.

Comn m ux cpoiicrBa. Conu Kak 31eKTposiuThl. ConM CpelHHe, KUCIbIE U OCHOBHBIE.
XUMHYECKUE CBOMCTBA COJIEH B CBETE TEOPHH AIIEKTPOIMTHYECKOH muccoruanuu. CrocoOsl
MOJIyYEHUS COJIEH.

Oxkcuabl 1 ux cBoiicTBa. ConeoOpasyromue 1 Hecosieoopaszyromue okcuabl. OCHOBHBIE,
aM(pOTepHbIE U KHUCIOTHBIE OKCHJBI. 3aBUCHMOCTh XapakTepa OKCHIAa OT CTENEeHH OKHUCICHUS
00pa3yrolero ero Metajuia. XuMUYECKHE CBOMCTBA OKCHAOB. [lomyuenue okcuios.

KoHTponbHbIe paboThI

Tema 1.6.
XUMHYECKUE PEAKIHH

Cogepkanne ydeOHOro Marepuana

Knaccupukauusas xuMudeckux peakumid. Peakunu coequHeHus, pas3ioKeHHs, 3aMEILICHHUS,
oOmeHna. Karamutuueckue peakumu. OOpaTuMble U HeoOpaTUMble peakuuu. ['oMoreHHble u
TEeTEPOTeHHBIE PEAKIIUU. DK30TEPMUUYECKHE W SHIOTEPMUUYECKHE Peakiuu. TertoBoil s dext
XUMHYECKHUX peakuuid. TepMOXUMHUUYECKUE YPAaBHECHHUSL.

OKuCIANTEJBbHO-BOCCTAHOBUTE/IbHbIEe peakuud. CreneHb okuciaeHus. OKHUCIUTENb WU
BOCCTaHOBJeHHE. BoccTaHoBUTEnsh W OKUCIEHHE. MeTox 3JIeKTpOHHOro OanaHca s
COCTaBJICHUS] YPABHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUMN.

Ckopocth XuMMHYeCKHX peakunuil. [loHATHE O CKOpPOCTM XHMMHMUYECKUX pEaKIIHil.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKHUX pPEaKIUil OT pa3Iu4HbIX (PAKTOPOB: MPHUPOJBI
pearupyromux BEIIeCTB, UX KOHIIEHTPALlUU, TEMIEPaTyphl, TOBEPXHOCTU CONMPUKOCHOBEHUS U
MCIOJIb30BaHUS KaTalIn3aTOPOB.

OOpatuMocTh XUMHUYECKUX peakiuil. OOpaTuMble U HEOOpaTUMbIe peakIuh. XUMHUECKOE
PaBHOBECHE U CIIOCOOBI €r0 CMEIEHHSL.

[TpakTHdeckue 3aHsTH

- Pemenne pacu€THBIX 33724 110 TEPMOXUMHUYECCKHM YPABHCHHUSIM

- CocraBieHue YpaBHCHHH OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIMH, pacCTaHOBKA
K02 (UITMEHTOB METOIOM JIEKTPOHHOTO OanaHca.

N

Tema 1.7.
MeTtamisl 1
HEMETAILIEI

CopepxaHne yaeOHOro MaTepuana

MeTtasibl. OCOOEHHOCTH CTPOSHUSI aTOMOB M KPUCTAITIOB. DU3NUYECKHe CBOMCTBA
metauioB. Knaccudukanus MeTaaioB 1o pa3iuyHbIM pU3HaAKaM. XMMHUYECKHE CBOICTBA




METAJJIOB. DJIEKTPOXUMUYECKUI Pl HAPSHKEHUH METAIIIOB. MeTamnoTepMus.

Koppo3ust MeTanioB: XuMuyeckas U 3JEKTPOXUMHUYECKasi. 3aBUCUMOCTh CKOPOCTH KOPPO3UH
OT yCIIOBUH OKpyskaromei cpesbl. Kinaccudukanus Koppo3uu METaIOB MO Pa3InYHbIM
npu3HakaM. CriocoObI 32U THl METAJUIOB OT KOPPO3HUH.

O61ue criocooOb! noayyeHus: MmetauioB. [lonsatue o Mmetamnypruu. CruiaBbl YepHbIE U
LIBETHBIE.

Hemetamibl. OcoGeHHOCTH CTpOeHHs aTOMOB. HeMeTaiibl — mpocThie BellecTBa.
3aBUCHUMOCTh CBOMCTB raJIOT€HOB OT UX ToJiokeHus B [lepuonnueckoii cucreme.
OKuCIHUTENbHBIE U BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTH OT UX MOJ0KEHHS
B PSITY DJEKTPOOTPUIIATEILHOCTH.

[TpakTHyeckue 3aHATH

«Pemienne sKkCiepruMEeHTANIBHBIX 33124 Ha UICHTU(PUKAIIMIO HEOPTAaHUYECKUX COCTMHEHUIN.
Pemmenne pacu€THbIX 3a7a4 Ha OMpeIelIeHHE TPAKTUIECKOTO U TEOPETHUECKOTO BhIX0/1a
IPOJYKTA PEAKIUH.

KoHTponbHbIe paboThI

Paznes 2. OPTAHUYECKASA XUMUSA

Tema 2.1.

OCHOBHBIE TTIOHATHUSI
OpraHUYECKON XUMUU
U TCOPHS CTPOCHHUS
OpPTaHHYECKHUX
COCIUHCHHI

CopepxaHue yaeOHOro MaTrepuana

IIpeamer opranunyeckoi xumuu. [IpupoiHbIe, HCKYCCTBEHHBIE U CUHTETUUECKUE
opraHuueckue Beniectsa. CpaBHEHHE OPraHUYECKUX C HEOPraHUYECKUMHU BELIECTBAMM.

XUMHUYECKOE CTPOCHUE KAK MOPAAOK COCAUHEHUS aTOMOB B MOJIEKYJIbI 110 BAJIEHTHOCTH.

Teopusi crpoeHus opranudeckux coennnenuii A.M. bytiiepoa. OCHOBHbIE TIOJIOKEHUS
TEOPUHU XUMUYECKOTO cTpoeHus. Mizomepus u nzomepbl. Xumuueckue GopMyIibl U MOAETH
MOJIEKYJ B OPTaHUYECKON XUMUMU.

Knaccudukanus oprannueckux BemecTB. Kinaccudukaius BEIecTB Mo CTPOSHUIO
YIJIEPOAHOIO CKEJIeTa U HANNYUIO (QYHKIMOHAIBHBIX TpyIil. ['omosnoru u romonorus. Hauana
HomeHknarypsl IUPAC.

[IpakTueckue 3aHsATUS

CrtpykrypHBbIe (OPMYIIBI OPraHUYECKUX BEIIECTB, H30MEPHI U TOMOJIOTH.

N3rotoBieHne W CpaBHEHUE MOJEIEH MOJIEKYJ — TMPEACTABUTENEH pPa3JIMYHbIX KIACCOB
OPTraHUYECKUX COETMHEHUI.

Tema 2.2.
YrieBonopoasl U X
IPUPOIHBIE
VCTOYHUKU

Conepxanue y4eOHOro MaTepHasa

AJIKaHBbI: TOMOJIOTHYECKUH PSA/I, ©30MepPHs 1 HOMEHKJIATYPa aAJIKAHOB. XUMHUECKUE
CBOICTBa aJKaHOB (METaHa, 3TaHa): TOPEHNUE, 3aMeIlleHUe, Pa3NIoKEeHUE, IeTHIPUPOBaHUE.
[IpuMeHeHne ankaHOB HA OCHOBE CBOMCTB.

Huxkaoankanpl. ['oMoiornyeckuii psii 1 HOMEHKJIATYPAa HUKJI0AJIKAHOB, UX 00II1ast

10




dbopmyna. M3omepust HUKIOATKaHOB: MEXKIIacCOBas, yriiepoaHoro ckeneta. [lonydyenue u
¢u3nueckre CBOMCTBA MUKJIOAIKAHOB. XUMHUYECKHE CBOMCTBA UKIOANKaHOB. [IpuMeneHue.

AJIKeHbI. DTHJIEH, ero MoJIyuyeHHe (JIeruIprupoBaHUuEM 3TaHa, IeMoIMMepHu3aueit
noJua THIIeHa). ['oMosiornueckuii psit, M30Mepusi, HOMEHKJIATypa ajJKeHOB. XUMHUECKHE
CBOICTBa ATUJIEHA: TOPEHHE, KaueCTBEHHbIE peakIu (obeclBeunBaHuEe OPOMHOI BOJIBI U
pacTBOpa IepMaHIaHara Kajaus), rujapaTanus, noiumepusanus. I lpumenenue stuiaeHa Ha OCHOBE
CBOMCTB.

Juensbl. [lonsaTre 0 queHax Kak yrieBoaopoaax ¢ AByMs JBOMHBIMU CBS3SIMHU.
CornpspKeHHBIE TUeHBl. XUMUYECKHUE CBOKCTBA OyTaaueHa-1,3 1 u3onpeHa: o0ecIBeUnBaHNE
OpOMHOI BOABI M MOJIMMEPHU3ALIUS B KAYUYKH.

AJIKHHBL. AueTu/ieH. XUMUYECKUE CBOMCTBA alleTHIICHA: TOpeHHEe, 00eCI[BEeUBAHHE
OpoMHOI BO/bI, IPUCOEIMHEHUE XJI0POBOAOpOIa U ruapaTanus. [[pumeHenue aneruineHa Ha
OCHOBE CBOMCTB. MexkinaccoBast n3oMepus ¢ ankaaueHamu. [lonydyenue aneTuinena nupoianu3om
MeTaHa U KapOUIHBIM CIIOCOOOM.

Apenbl. ben3os. Xumuueckue cBoicTBa O€H30I1a: TOPEHHE, PEAKIINH 3aMEIeHUs
(ranorenupoBanue, HUTpoBanue). [I[pumenenue 6eH3051a Ha OCHOBE CBOMCTB. ['oMoIornyeckuii
pan apenos. Tonyon. Hurposanue Tosyona. Tporui.

IIpuponHble HCTOYHMKH YI1eBOA0POAOB. [IpupoaHblil ra3: cocTaB, IPUMEHEHHE B
KadecTBe TorunBa. [lomyTHbIi HeTsAHOI a3, ero nepepadboTka.

Hedtsb. CoctaB u nepepadorka Hedu. [leperonka Hedptu. Hegrenponykrel. OkTaHoBoe
4KCI0 OCH3UHOB.

[IpakTueckue 3aHATHS
Perenue 3a1a4 Ha HaXOXACHUS MOJICKYISIPHOM (OpPMYITBI Ta3000pa3HOTO YTIEBOIOPOA.
Pemenue pacy€THbIX 3a/1a4 110 YpABHEHHUSIM XMMHUYECKUX PEAKIUM.

Tema 2.3.
Kucnoponcoaep:xaine
OpraHUYEeCKHE
COEIUHEHUS

CopepxaHue yaeOHOTo MaTepuana

Cnuptsl. [Tonydyenue 3TaHo1a OpoKeHUEM TIIIOKO3bI M TUApATAIUel STUIICHA.
['mapoxcunpHas rpymnmna Kak GyHkiuoHanbHas. [ToHATHE 0 mpeeabHbIX 0JHOATOMHBIX CIIUPTaX.
XUMHUYECKUE CBOMCTBA ATAHOJIA: B3aUMOJICHCTBHE C HATPHEM, 00pa30BaHUE MIPOCTHIX U
CJIO’KHBIX 3(pUpOB, OKHCIICHUE B abaerul. [[ppuMeHenue 3TaHoIa Ha OCHOBE CBOMCTB.
MeTunoBslil CIUPT U €r0 UCHOJIB30BAHNE B KAYECTBE XUMHUYECKOTO ChIPbs. TOKCHYHOCTB
METaHOJIa U MTPaBUJIa TEXHUKU OE30MAaCHOCTH MPU paboOTe ¢ HUM.

MHoroaromubie cnupThl. M30Mepus 1 HOMEHKIIATypa MPEACTaBUTENEH ABYX- U
TPEXaTOMHBIX CIUPTOB. OCOOEHHOCTH XUMUYECKHUX CBOHCTB MHOTOATOMHBIX CIIUPTOB, UX
KadecTBeHHOe 0OHapyxkeHue. OTesbHble IPEICTaBUTENN: 3TUIICHIJIMKOIIb, TIIULEPHH, CITIOCOObI
UX MOJIyYEHHUs], IPAKTHYECKOE IPUMEHEHUE.
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DeHoJ1. Pu3nvecKue 1 XUMHYecKHe cBoicTBA (peHoJ1a. B3animMHOE BIMSHUE aTOMOB B
MoJIeKyJe (DeHoIIa: B3aMMOJICHCTBUE ¢ THAPOKCUIOM HATPHUS U a30THOM KUCIOTOU. [IpuMenenune
¢dbeHona Ha OCHOBE CBOMCTB.

Aabaeruabl. [Tonarue 06 anpaernaax. AnpaeruaHas rpymnmna Kak GyHKIHOHAIbHAS.
dopManbaerua U ero CBOMCTBAa: OKUCIEHUE B COOTBETCTBYIOILYIO KUCIOTY, BOCCTAHOBIICHUE B
COOTBETCTBYIOIIUHN cupT. [lomyuenue anpaeruioB OKMCIEHUEM COOTBETCTBYIOLIUX CIIUPTOB.
[Tonukonaencauus popmanbpaeruaa ¢ GeHosoM B GeHoI0POpMaTbAETUIHYIO CMOITY.
[Tpumenenue Gpopmainbaeriia Ha OCHOBE €0 CBOKCTB.

KapGonoBbie kuc1otThl. [lonstue o kap6oHOBBIX KucnoTax. KapbokcunpHas rpyrna Kak
¢yHKIMOHaNbHAas. ["'oMonoruueckuii psii npeneabHbIX OAHOOCHOBHBIX Kap-OOHOBBIX KUCIIOT.
[Toryuenue KapOOHOBBIX KUCIOT OKUCICHUEM albACTUI0B. XUMUYE-CKHE CBOMCTBA YKCYCHOM
KHCJIOTHI: O0IIME CBOMCTBA C MUHEPAJIHHBIMH KHCIOTAMH U PEeaKLus dTepuuKanmu.
[IpuMeHeHre yKCYCHOM KUCIOThl HA OCHOBE CBOMCTB. Briciine )upHbIE KUCIOTHI Ha IPUMEpe
NaJIbBMUTHHOBOW M cTeapuHOBON. MHOTr000Opasue KapOOHOBBIX KUCIIOT (IaBeseBasi KUCIOTa KaK
JIBYXOCHOBHAs, aKpUJIOBasi KUCJIOTA KaK HeTpeaeabHasi, OeH30iHas KUCIIOTa KaK
apoMaTH4ecKast).

Cao:xublie 3¢ups! U xkupsbl. [lonyuenue crnoxHbx 3GUpOB peakiueit sTepupuKauu.
Crnoxnbie 3(upbl B IpUpoe, ux 3HaueHue. [I[pumenenne cioXHbIX 3(pHUpoOB HA OCHOBE CBOMCTB.
Kupsl kak cjoxHbie 3¢pupsbl. Kinaccupukanus KupoB. XUMHUECKUE CBOICTBA KHUPOB:

TUAPOJIN3 U TUJIPUPOBAHUE KUIKUX KUPOB. [IpriMeHeHne )XK1upoB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YIieBoabl, UX KiacCU(pUKaLMs: MOHOCaxapuabl (TJII0K03a, PpyKTO3a),
JIucaxapuibl (caxapo3a) U mojucaxapuibl (Kpaxmai U IeJUTI0I03a).

['mrok03a — BEIIECTBO C IBOMCTBEHHON (yHKIIMEH — albAeTruI0CIUPT. XUMUYECKHE
CBOICTBa IIIOKO3bI: OKHCIIEHHE B TIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHUE B COPOUT, CIIMPTOBOE
Opo>xenue. IIpumeHeHne ri1r0K03bl HA OCHOBE CBOMCTB.

CrpoeHne u XUMHUYECKUE CBOMCTBA CaXxapo3bl. TeXHOIOrNYECKNE OCHOBBI ITPOU3BOJCTBA
Caxapo3bl.

Kpaxman. Ctpoenue Monekysbl. DU3ndeckrue U XUMUYECKHE CBOMCTBA, HAXOKICHHE B
npupojie u buonoruueckas poib. [I[pumenenue.

[emtono3za. Ctpoenue, puzndeckue U XuMHUECKHe cBoiicTBa. Haxoxienue B mpupoje u
6uonoruueckas poib. [lpumenenue. CpaBHeHHE CBOMCTB Kpaxmalia U IeJUTF0I03bI.

3HaueHHUE YIIIEBOAOB B KUBOM IPUPOAE U KHU3HU YEIOBEKA.

[TpakTHdeckue 3aHsTH
Cemunap no teme «Kucnopoacoaepsxaiiye opraHn4eckie CoeTMHEHUs»

KontposbHbie paboThl
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Tema 2.4.
AzoTtcoaepkaiue
OpraHHYecKue
COCTUHEHMUSI.
[Tomumepsbl

ConeprkaHrie yueOHOTO MaTepualia

Amunbl. [Tonarue 06 amuHax. AHWINH, KaK OpraHndeckoe ocHoBanue. [lomyuenue
aHWJIMHA U3 HUTpoOeH3oma. [IpuMeHeHne aHUIMHA HAa OCHOBE CBOMCTB.

AMMHOKHUCJI0THI. Bejiku. AMUHOKUCIOTH Kak aMm(poTepHbIe AU} YHKIIHOHAIEHBIE
OpPraHUYECKHE COeIUHEHUS. XMMUUYECKHUE CBOMCTBA aMUHOKHUCIIOT: B3aUMOACUCTBHE CO
1IeJI04aMU, KUCJIIOTaMH U IpYT ¢ APYroM (peakuus noaukonaeHcauun). [lentuanas cBsi3p u
nosunentuasl. [[pumeHeHre aMIHOKUCIIOT HA OCHOBE CBOMCTB.

Benxu. [lepBuuHasi, BropudHasi, TPETUYHASL CTPYKTYPbI OEIKOB. XUMUYECKHE CBOWCTBA
0eIIKOB: rOpeHue, IeHaTypaLus, THAPOIIN3, LIBETHbIE peakuy. buonornueckue GpyHKIuM
OEIIKOB.

OcHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHNI. MoHOMED, noaumep,
IIOJIy4EHHE MOJMMEPOB peaKUen OJIMMEPU3alui U IOJUKOHECHCALlUHU, CTEIIEHb
IIOJIMMEPU3ALUH, CTPYKTYPHOE 3B€HO. THIIBI TOJIMMEPHBIX LIETIECH: TMHEWHBIE, PA3BETBIICHHBIE,
CIIMTBHIE.

ITnacrtmaccnl. TepMorulacTUYHbIE M TEPMOPEAKTUBHBIE IIacTMAacchl. [IpeacraBurenu
IJIACTMACC.

BoJsiokHa, nx kinaccupuxkanus. [lonydenne BonokoH. OTaenbHbIE IPEACTABUTEIN
XUMHUYECKHX BOJIOKOH.

Kaydyku HaTypaJIbHbIN M CUHTEeTHYECKHE. Bynkanuzanus kaydyka, pe3uHa.

[IpakTrueckue 3aHsATHS
«Pemrenue KCiepUMEHTANBHBIX 3a/1a4 Ha UACHTU(DHUKAIINIO OPTAaHUYECKUX COSTUHEHU)
«Pacno3HaBaHue M1aCTMACC U BOJOKOH.

JuddepeHurpoBaHHbIi 3a4€T

N[ =

Bcero:

Jlis XapakTepUCTUKH YPOBHS OCBOEHHsI yUeOHOT0 MaTepraa UCIOIb3yIOTCs ClIEeAYIOIINEe 0003HAYCHUS:

1. — o3HaKOMUTENBHBIN (Y3HaBaHUE paHEEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2. — pEenpOAYKTHUBHBIHN (BBIMOIHEHUE JIEITETBHOCTH 10 00pa3ily, MHCTPYKIUH WIH O]l PyKOBOJICTBOM)

3. — IPOAYKTUBHBIH (TUTAHWPOBAHUE U CAMOCTOSITEIILHOE BBIITOJHEHHE JACIATEIBHOCTH, PEIIeHUE TPOOJIEMHBIX 33/1a4)
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3. YCJIOBUSI PEAJTU3AIINN PABOYEN ITPOTPAMMBI YYEBHOM
JUCHUILIAHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peanuzanus yueOHON IUCHMIUIMHBI TpeOyeT HalWuyusg Y4eOHOTo KaOWHeTa
«XUMUS»;
O6GopynoBanne yueOHOro KabuHera:
- IOCA/I0YHBIE MECTa MO KOJUYECTBY 00YUYaIOUTNXCS;
- pabodee MeCTO MpenoaaBaTeis;
- BBITSDKHOM IIKad;
- HaboOp XWMHUYECKOW TMOCYyAbl W TPUHAJICKHOCTEH i JTA0OpAaTOPHBIX W
IPaKTUYECKUX padoT;
- HA0OPBI PEAKTUBOB OPraHUYECKUX U HEOPTraHUYECKUX BEIICCTB;
- KOMIUIEKT Y4e€OHO-HATJISITHBIX TTOCOOUM « XUMHUSI;

TexHuveckue cpeacTsa 00y4eHus :
- KOMIIBIOTEP C JIMLIEH3UOHHBIM MTPOTPAMMHBIM 00€CIICYEHUEM;
- MyJIbTUMEIUAIPOEKTOP;
- 3KpaH.

3.2. UudopmaumnonHoe odecnevyeHne 00yueHust

IlepeyeHns pekoMeHayeMbIX Y4eOHBIX M3AAHNH, HHTEPHET-PEeCypcoB,
JAOIOJHUTEJIbHOM JIMTePaTypPbl

OcHOBHbIE HCTOYHUKH

1. Ta6puensta  O.C., OctpoymoB W.I'. Xumus: y4eOHUK IS CTYJACHTOB
npodecCHOoHaNbHBIX ~ 00pa30BaTENbHBIX  OpraHU3alllif,  OCBAMBAIOIIUX
npodeccun u cnermaibaocta CI10. — M., 2017.

2. T'abpuensu O.C. u ap. Xumus. [Ipaktukym: yde6. mocobue st CTYJIEHTOB
npodeccHoHaNbHBIX ~ 00pa30BaTENbHBIX  OpraHW3alllif,  OCBAMBAIOIIUX
npodeccun u cneruaibHoctu CI10. -M., 2017,

JlonmoJTHUTEIbHbIe HCTOYHUKH

1. T'abpuensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3aaui ¥ ypaxHEHUs: y4eo.
nocobue i CTYACHTOB MPOodeCCHOHATBHBIX 00pa30BATEIBHBIX OPTaHU3AIIHA,
ocBauBaromux npodeccun u cneruanpaoctu CI10. — M., 2017.

2. T'abpuensu O.C., OctpoymoB W.I'. Xumus s npodeccuit u cnernuaibHOCTEH
€CTECTBEHHOHAYYHOTO NMPOQUIIs: YIeOHUK JJI CTYJEHTOB MPOQPECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3AINM, OCBAUBAIOIINX NPO(ECcCHr U CreruaaIbHOCTH

CIIO. - M., 2017.
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3. I'abpuensu O.C. u gp. Xumus: mocobue ansg moarotoBku k EID: yued.
nocoOue aJisi CTYJIEHTOB Mpo(dheCcCHOHANTBHBIX 00pa30BaTEIbHBIX OpPraHU3aIUH,
ocBauBaromux npodeccun u cnermanbaoctu CI10. — M., 2017.

4. Epoxun HO.M., Kosanesa U.b. Xumus nns npodeccuii U cnenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAy4YHOIro MpoQuiiei: ydeOHUK NIl CTYJEHTOB
npodeccHoHaNbHbIX ~ 00pa30BaTENbHBIX  OpraHU3alliif,  OCBAMBAIOIIUX
npodeccun u cnenuransuoctu CIIO. — M., 2017.

5. Ky3emenko H.E., Epemun B.B., IlonkoB B.A. Kpatkuii kypc xumuu. — M.,

2012.

[Tuuyruna ['.B. Xumus u noBceHeBHAs *KU3Hb YenoBeka. — M., 2014.

7. CnankoB m np. XuMus i Opodeccril M CnelralbHOCTEH TEXHUYECKOTO
npouis (3JIEKTpOHHOE Mpuiokenue). — M., 2017

S

HNuTepHer-pecypcesl
http://www.auk-olymp.ru/doc.v?d=19http://courses.urc.ac.ru/eng/u6-7.html
http://courses.urc.ac.ru/eng/u6-7.html

http://www.ikt.ru

http://prepodavatel.narod.ru/modtechnology.html
http://www.akvt.ru/student/moup/obscheobrazovatelnye-discipliny
http://www.2.uniyar.ac.ru/projects/bio/SUBJECTS/subjects_main.htm
http://yuspet.narod.ru/disMeh.htm

http://philist.narod.ru/articles/orlova.htm

Nk owDE
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI YUEBHO
JUCLHUTIJIMHBI

KoHTpons u oIlieHKa pe3yJbTaTOB OCBOCHHUS YYCOHOM JHUCHMILIMHBI
OCYILIECTBIISIETCSA TperojaBareyieM B TIpollecce NPOBEACHUS IMPAKTHYCCKUX
3aHATAA M J1aOOpaTOpHBIX pabOT, TECTUPOBAHMS, a TakKe BBIIOJIHCHUS
00y4JaromMUMUCS WHIUBUAYAIbHBIX 3a/IaHUH, TPOCKTOB, UCCIETOBAHUM.

Pe3yabTarnl 00yyeHus
(ocBOEHHbBIE YMEHHsI, YCBOEHHbIE 3HAHUSI)

@®opMbI U METO/IbI KOHTPOJIS U
OLIEHKHM Pe3yJIbTATOB 00y4YeHusl

B pesynemame oceoenusi yuebHOU OuCYUNIUHDL
«Xumusy 06y4aowuiicsa 00aHceH yMemy.:

*  HA3bI8AMb. U3VUEHHble Geujecmad No MmpueUaiIbHOU
UL MeAHCOYHAPOOHOU HOMEHKAAMYpe,

* onpedensimv: 6AICHMHOCHb U CMENeHb OKUCIeHUs
XUMUYECKUX DIIeMEeHmOos, Mun XUMUYecKou Cea3U 8
COCOUHEHUSIX, 3aps0 UOHA, XapaKmep cpeodbl 8 B0OHLIX
pacmeopax — HeopeaHudyeckux U OpP2aHU4ecKux
COeOuHenutl,  OKUcIumenb U  8OCCMAHOBUMEND,
NPUHAONIEHCHOCTL — 8elecm8 K PA3HbIM — KIAccam
HeOpeaHu4yecKux u OpeaHuieckux coeOUuHeHul;

*  Xapakmepuzo8ams. NeMeHMbl MAIbIX NEPUOOOS NO
ux noaoocenuro 8 Ilepuoouueckou cucmeme JI.U.
Menoeneesa,  obwue  xumuueckue — C80UCMEA
Memannos,  HeMemanilos,  OCHOBHbIX  KIACCO8
HeOpeaHu4yeckux U  OpPeaHUYecKUx  COeOUHeHUl,
cmpoenue U XUMUYECKUe CB0UCMEd  U3YYEHHbIX
HeOp2aHu4ecKux u OpeaHuyeckux coeOuHeHull;

*  00BACHAMb. 3A6UCUMOCHIb CEOUCME BEUWECmE Om
UX CoOCmaea u cmpoenus, NPUpooy XUMUYECKOU C8:a3U
(uoHHOU KOBANEHMHO1, Memaiiuyeckou u
8000POOHOI), 3ABUCUMOCHIL CKOPOCMU XUMUYECKOU
Peakyuu U NOoN0NCeHUe XUMULECKO20 PABHOBECUs OM
PA3UUHBIX YaKmopos;

* GLINOJHAMb  XUMUYECKUL  IKCHEePUMEHm:  NO
PACNO3HABAHUIO  BAJICHEUWUX — HEOP2AHUYECKUX U
OPeAHUYECKUX COCOUHEHU;

*  1POBOOUMD: CamocmosmenvHbiil noucK
XumMuueckou  umgopmayuu ¢ - UCNOIb308AHUEM
PA3UYUHBIX UCMOYHUKO8 (Hay4yHO-NONYIAPHLIX
U30aHUL, KOMNBIOMEPHLIX 043 OAaHHBIX, pPecypcos
Humepnema); UCNONb308AMb KOMNbIOMEPHbLE
MexHoN02UU 011 00paboOmKU U nepedayu XUmMu4eckou
ungopmayuu u ee npeoCcmMasienus 6 PA3IUUHbIX
dopmax;

*  CBA3bI6AMDb:  USYYEHHLI Mamepual co  c8oel
npogheccuonanvHoll 0essmenbHOCmbio;

* pewams. pacyemuvle 3aA0a¥U NO XUMUYECKUM
Gopmynam u ypasrenusm,

UCNONb308aMb NPUOOPEMeHHble 3HAHUS U YMEHUs 8

Texywuii konmpons 6 popme:
npakmuyeckux pabom,
memamuyecKux mecmoe;
XUMUYECKUX OUKMAHMO8;
KOHMPONILbHLIX pabom no memam
VUeOHOU OUCYUNTIUHBL.

AN NI NN
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APAKMUYecKoll — 0esamenbHOCmu U NO0BCEOHEBHO
JICUHU

> Ona 00bsICHEH s XUMUYECKUX sA61eHul,
NPOUCXO0AWUX 8 NPUPOOe, ObIMY U HA NPOUZBOOCTNEE;
* onpeoenenus 803MOCHOCMU NPOMeKaHusl
XUMUYECKUX NPeBPAWeHUll 8 DA3TUUHBIX YCI0GUSIX U
OYEeHKU UX NOCIeOCMBULL;

* 9KONO2UYECKU — ZPAMOMHO20 nogeoeHUs. 8
OKpyoscarouell cpeoe;

* OYeHKU  GIUAHUA  XUMUYECKO2O  3aepS3HeHUs
OKpydfcatloujell cpedvl Ha OP2aHU3M 4enoeekd u opyeue
JHCUBLLE OP2AHUBMDBL,

* 0Oe3onacHozo  obpawjenus ~ Cc  20pOYUMU U
MOKCUYHbIMU — BeujeCmeamu U 1aO60pamopHvIM
0b0opyoosanuem;

*  NpUCOMOBIEeHUs pacmeopos 3a0aHHOT
KOHYeHmpayuu 6 Oblmy u Ha Npou3eoocmee;

*  KpUmMuyeckou OyeHKU 00CMOBEPHOCIU XUMULECKOU
uHgopmayuu, nocmynarowel U3 pazHvlX UCMOYHUKOS.

B pesynbmame oceoenusi yuebHOU  OUCYUNIUHDBL
«Xumusy o0yuarowuiics 00HCeH 3HaAMb !

* gavicHelwue XUMUYECKUe MNOHAMUSA. 6eujecmeo,
XUMUYECKULL onemMenm, amom, MoJeKya,
OMHOCUMENbHbIE AMOMHASL U MOAEKYJAPHASL MACCHI,
UOH, QIIOMPONUs, U30MONbl, XUMUYECKAsl CB:3b,
INEKMPOOMPUYAMETbHOCMb, BACHMHOCTb, CMENeHb
OKUCTIeHUS, MOJb, MOJAPHAS MACCA, MOJISIPHBIIL 00beM
2a3000pPA3HBIX 6eWeCms, Geujecmea MOAEKYISIPHO20 U
HEMOLEKYIAPHO20 CIMPOEHUSL, PACIMBEOPbL, IJLeKMPOIUN
U HEINeKMPOLUM, INEKMPOIUMUYECKAST OUCCOYUAYUS,
OKUCAUMENb U  BOCCMAHOBUMENb,  OKUCIEHUEe U
60CcCcmaHosienue,  Meniosol  dpgexm  peakyuu,
CKOpOCMb XUMUYECKOU peaxyuu, Kamanus,
XumMuweckoe — pasHosecue,  YerepoOHbvlll  CKeaem,
DYHKYUOHATbHASL 2PYNNA, U30MEPUSL, 2OMONO2USL,

* OCHOGHLIEC 3AKOHbI XUMUU: COXPAHEHUs MACChl
seujecms, NOCMOSHCMBA ~ COCMABA  BeUecms,
Ilepuoouuecxuii saxon /[. M. Menoeneesa;

* OCHOBHblE Meopuu XUMUU, XUMUYECKOU CB53U,

3ﬂ€Kmp0ﬂumult€CKOﬁ OMCCOL!MCIL!MM, CMpOEeHUA
OP2AHUYECKUX U HEOP2ARUYECKUX coe()uHeHm?;
* gadicHeliuue sewecmea u mamepuaibl.

sadcHeluue Memauivl U CHIABbl, CepHas, CONSAHAS,
A30MHAsA U YKCYCHASL KUCIOMbl, O1a20pOOHblEe 2d3bl,
8000p00, KUCNIOPOO, 2al02EHbl, UeN0UHble MEeMAllbl;
OCHOBHble, KUCIOMHble U amgomepuvie OKCUObl U
2UOPOKCUODL, WeN0YU, VeLeKUCTbIL U YeapHblll 2a3bl,
cepHucmulll  2as, AMMUAK, 600d, NPUPOOHBIN 243,
MemaH, 3MmaH, SMuieH, ayemuieH, Xiopuo Hampus,
Kapbonam u 2uopoxapbooHam Hampus, KapOoHam u
Gdochpam kanoyus, OeH301, MemMAaHON U OMAHOI,

Texywuii konHmponw 6 popme:

AN N NN

npakmudeckux pabom,
MeMamuyeckux mecmos;
XUMUYECKUX OUKINAHMO8;
KOHMPOAbHBIX pabom no
VUeOHOU OUCYUNTIUHBL.

memam
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CNLOJICHbIE  IQPUPDL,  HCUPBL,  MbLIA, MOHOCAXAPUODL
(enoxosza), oucaxapuovl (caxaposa), NOIUCAXAPUObL
(Kpaxman u Yennon03a), AHUIUH, AMUHOKUCIOMUL,
OenKu, UCKYCCMBEHHble U CUHMemuiecKue B0JIOKHA,
KayuyKu, niacmmaccsi.

Hmoezosvlii  konmpoab 6
ougpepernyuposannozo 3auema.

Gopme
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