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1. OO6mas xapakTepucTHKa padoueil MporpaMmbl 00meo0pPa3o0BaTEILHOH THCIUILIMHBI
23.02.07 «Texnu4ueckoe 00c/Iy;KUBAHHE H PEMOHT aBTOTPAHCIIOPTHBIX CPeICTB»

1.1. MecTo AHCHHILIHHBI B CTPYKType oOpa3zoBarenbHoii nporpammbl CIIO:
O61meobpa3oBarenbHas TUCIUIUIAHA « XUMHUS) SBISETCA 00S3aTENbHON YaCThIO
0611e00pa3oBaTeIbHOTO KA 00pa3oBaTebHOM mporpaMMsel B cootsetcTBun ¢ ®T'OC CIIO
10 CHEUANIBHOCTH 23.02.07 « Texnuueckoe obcnyscusanie u pemMonin asmompancnOpiHbLx Cpeocie»

1.2. HeJ'II/I H IUIaHUpYeMbIe Pe3yJabTaThbl OCBOCHHA JHCIIHIIJIHHBIC

1.2.1. Heanb aucoUnIMHbI
Conepxanue IporpaMMbl 00IMeoOpa3oBaTENbHON AWCHUIIIMHBI «XHWMHS» HaIpaBlIeHO Ha
IOCTIDKEHHE Pe3yNbTaToB ee u3ydeHus B cooTBeTcTBUH ¢ TpeboBanuamu ®I'OC COO ¢ yuetom
npodeccuonanpHoi HanpasiaerHoctr OI'OC CIIO.
Llens TUCHIHUILTHHBI « XUMHUSIY:

v' (hopMHpOBaHHE CUCTEMBI XUMHUYECCKUX 3HAHUH KaK BaykKHEeHIell cocTaBsItomen

€CTECTBEHHO-HAYYHON KapTUHEI MUPA, B OCHOBE KOTOPOU JIEXKAT KIFOUEBBIEC TIOHATHUS,
(byHIaMeHTaIbHbBIC 3aKOHBI i TEOPHK XUMHUH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHUE U
IIOHMMAaHHE CYITHOCTH JOCTYMHBIX 00001IeHII MUPOBO33PEHYECKOTO XapaKTepa,
03HAKOMJIEHHE C UCTOPUEH UX Pa3BUTHUS M CTAHOBIICHUS;

V' (opMHpOBaHHE ¥ Pa3BUTHE IIPEICTABICHUH 0 HAYJHBIX METOaX IO3HAHUS BEIIECTB U
XHMHYUECKHAX PEeaKIIui, HEOOXOIUMBIX ISl IPHOOPETEHN YMEHUN OpHEHTAPOBATELCS B
MHUpE BEILECTB ¥ XUMHUUECKUX SBJICHHH, IMEIOMIUX MECTO B IIPUPOJE, B IPAKTHIECKOH U
TIOBCEOHEBHOM JKU3HU;

v pa3BUTHE YMEHHH U CIIOCOOOB NeITeIHHOCTH, CBI3aHHBIX C HAOIIOAEHUEM H
00BSICHEHHEM XHMHUECKOTO SKCIIEPUMEHTA, COOIOICHUEM TTpaBUiI 6€30I1acCHOTO
oOparieHusi ¢ BEIIECTBAMH.

3Jamauu THCLUUILIAHGL:

V' chopMHEpOBaTh IOHUMAHHE 3aKOHOMEPHOCTEH MPOTeKaHHs XUMAIECKHX IIPOIIECCOB U
SIBIICHUY B OKPYJKArOIeH cpesie, a TAaKXKe UX CBSA3b C LIEIOCTHON HaydIHOH KapTHHON MHpa
U OIPYTHUMU €CTECTBEHHBIMU HAYKAMH,

v pa3BUTh YMEHHUS COCTABIATH (HOPMYJIII HEOPTaHUIECKUX U OPraHWYECKHX BEIIECTB,
ypaBHEHHS XUMUYECKHX PeaKIui, 00BACHATh HX CMBICII, HHTEPIPETHPOBATE PE3YIbTATHI
XEMHYECKHUX SKCIIEPUMEHTOB,

v c(hopMHPOBATH HABBIKK IIPOBEICHIS IIPOCTEUIINX XUMHUECKHX SKCIIEPHMEHTAIBHBIX
HCCIIE0BaHMH ¢ COOIOIeHIeM MTPpaBIl 6€3011acHOr0 00paIleHus ¢ BEIECTBAMH H
71a60paTOPHBIM 000PYIOBAHUEM;

v pa3BUTh YMEHHUS HAXOUTh, AHAITM3HPOBATE U UCIIOIb30BaTh HHPOPMAIHIO
XMMHYECKOT0 XapaKkTepa U3 pa3InIHbIX HH(YOPMAIMOHHBIX HCTOYHUKOB, BKIIFOYAs
yueOHYIO TUTEPaTypy, HaydHble IyOIHUKAIlUH U HHTEPHET-PECYPCEL,

V' chopMHpOBaTH YMEHHUS IPOTHO3UPOBATE IIOCIEICTBUA CBOEH NEATEIBHOCTH U
XUMHUECKHUX IIPUPOIHBIX, OBITOBBIX U IIPOU3BOJICTBEHHEIX IIPOIIECCOB, YIUTHIBAL
BO3MOJKHBIE 3KOJIOTHYECKUE U COIIMATIbHBIE BO3IECHCTBHS,

V" chopMEpOBaTH MOHUMAHKE 3HAYUMOCTH JOCTIDKEHUH XUMHUYIECKOH HAYKH U
TEXHOJIOTUH [l Pa3sBUTHSI COITMATBHON M IIPOU3BOJICTBEHHOH chep ¢ yMEHHeEM
IPUBOAUTH IIPHMEPEI X TPUMEHEHUS B Pa3IHUHEIX chepax KU3ZHH.




1.2.2. [Inanupyembie pe3yabTaThl 0CBOEHHUS 001Me00pa3oBaTe IbHOM THCIHILIHHLI B
coorBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3na4yenue 00meoOpazoBaTenbHast JUCHUINIMHA «XUMUSD» UMEET IpH (GOPMUPOBAHUH U
Pa3BUTHH 0OUIHX U IPO(ECCHOHATBHBIX KOMIIETEHITHH, TPEICTABIECHHBIX B aKTyaIH3UPOBAHHBIX
@®I'OC CIIO no npodeccuu/CrnenuaibHOCTH B TaOIHIIE
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2. CTPYKTYPA U COAEPKAHUE OBIIIEOBPA3OBATEJBHOMN AU CITATIJIIMHBI
«XHUMMUST»

2.1. O0beM JUCHUIIHMHBI H BUABI Y4e0HOI padoThI

Bun yue6Hoii padoTnI O01bem B yacax

O0bem o0pa3oBaTeabHOM MPOrpaMMbI AHCHHIIHHbI 72
B T.4.

OcHoBHOE coepkaHue 70
BT. 4.

TEOPETHYECKOE 00yUeHHE 32
B T.4. IPO(eCCHOHATTFHO-OPUEHTHPOBAHHOE COIEpIKAHIE 2
IIPaKTHICCKUE 3aHITHS 36
B T.4. IPO(EeCCHOHATFHO-OPUEHTHPOBAHHOE COIePIKAHIE 4
nabopaTopHBIE 3aHITHS 10
B T.4. IPO(heCCHOHANTBEHO-0PHEHTHPOBAHHOE COAEPIKAHIE -
KoucyasTamun 2
CamocrostensHas paborta -
ITpomesxyTounas arrectarnus (nudQepeHINPOBAHHBII 3a4€T) 2




2.2. TemaTHYecKHil IUIaH U colep/KaHHe JHCIHILTHHBI

Haumenosanue
pa3aesioB H TeM

Copnep:xanne yae6HOro MaTepHasa
(ocHOBHOE H

npogeccHoHaNLHO OPHEHTHPOBAHHOE)!
21 raGopaTopHbIe H NpaKTHYECKHE
SaHATHSII, HpI’IKJIaHHOIU’I MOIYJIb

O0né
M
4acoB

®opmupyembie
KOMIIETeHIIHH

1

2

ConepxaHne y4eGHOro

MaTepHaJa

72

Pasgen 1. TeopeTndeckne 0CHOBbI XHMHH

10

Tema 1.1.

OcHoBHEBIE
XUMHUYECKHE ITOHATUS
U 3aKOHBI, CTPOCHHE
ATOMOB XMMHYECKHX
9JIEMEHTOB

Coaepskanue yueOHOro MaTepuasia

XuMuueckui sneMenT. AToM. Snpo aToMma,
H30TOIIBL. DJIEKTPOHHAS 0601049Ka.
OHEPreTH4ecKue YPOBHH, [OLYPOBHH.
ATOMHEIE OpOHUTaNH, S-, p-, d- 37IEMEHTEL.
OcobeHHOCTH pacIpeelieHrs SIEKTPOHOB
110 OPOUTASIM B aTOMaX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHASL
KOH(HTyparus atoMoB. OCHOBHEIE
XMMHYECKHE 3aKOHBI

Hpalmmecmle SAHATHA

ITpaxTrueckas pabora « OCHOBHEIE
KOJINYECTBEHHBIE 3aKOHBI B XUMHHK U
PacUETHI 110 YPAaBHEHHSIM XHMHUYECKHUX
peaxmuiiy.

OTHOCHTEIBHEIE ATOMHAS K MOJIEKYJISIPHAS]
maccel. Momnspraas macca. Kommuectso
BelecTBa. MaccoBas OIS BeIecTBa.
3axoH ABoranpo. MoisipHbIit 00BeM ra3os.
OTHocHTeNbHAS INIOTHOCTH I'a30B. PacueTsl
10 YPAaBHEHUAM XUMHUECKUX PEaKITuii ¢
HCII0JIb30BAHUEM MacCOBOM JOJTH
BEIECTBA, 00BEMa (HOPMAJIBHBIE YCIIOBHSL)
ra3oB, KOJIMUECTBA BEIIECTBA

OK 01

Tema 1.2.
Ilepronuueckuit 3aKOH
u [lepuonmueckas
CHCTEMA XUMHYECKHX
anemenToB [. U.
Menpeneesa, HX CBI3b
C COBPEMEHHOM
TEOPUEN CTPOCHHUS
aTOMOB

Copaepsxanne y4eGHOro marepuaJa

HpaKanecxne 3AHATHSA

[IpaxTuueckas pabora. «M3yuyenne
IIEPHOTUYECKHUX 3aKOHOMEPHOCTEH U UX
B3aHMOCBSI3H CO CTPOCHHUEM aTOMOBY.
Ilepuomuueckas cucteMa XUMHIECKUX
snemeHToB JI.M1. MeHneneesa.

CBsI3b IEPHOIUYIECKOT0 3aKOHA

u [leproguyecko# cuCTEMEI

XMMHUYECKHX 3JIEMEHTOB C COBPEMEHHOM
TEOPHEHN CTPOEHHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XHMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMHU
IIPOCTHIX ¥ CIOXHBIX BEIIECTB IO TPYIIIaM
H nepuoaM Ileproandeckoit CHCTEMEL.

OK 01
OK 02
ITIK
Lalsl 2l Sl o
4.




3JHauEHUE NMEPHOTUICCKOT0 3aKOHA U
CHCTEMBI XUMUAYECKUX deMeHToB [I. 1.
Menneneesa B pa3sBUTHH HAYKH.

VY cTaHOBIIEHHE CBS3U MEXKIY CTPOCHHEM
aTOMOB XMMHWYECKUX 3JIEMEHTOB H
TIEpUOINMIESCKIM H3MEHEHUEM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U MX COEIUHEHUH
B COOTBETCTBHH C IOJIOKEHHEM
Ilepuonuueckoii cucremsl. Pemenne
IIPaKTHKO-OPUEHTUPOBAHHBIX
TEOPETHUECKUX 3aTaHuH Ha
XapaKTEepH3allUI0 XUMHUYIECKUX 3JIEMEHTOB
«Merammndeckue / HEeMETAIIIMYECKUE
CBOMCTBa XUMHYECKHX SJIEMEHTOB B
COOTBETCTBHHU C HX 3IEKTPOHHBIM
CTPOCHHEM U IOJIOKEHHEM B
[IEPUOJUYECKON CHUCTEME XUMHYECKHUX
anemeHToB /.. MenneneeBay

CopepaxaHue y4e0HOT0 MaTepHaIa

Crpoenue BemecTBa. XUMHAYECKas CBA3b.
Buner xumudeckoii cBsi3u (KOBaJIEHTHAS
HENOJIIpHAs U MOJIIpHas, HOHHAS,
MeTajyeckas). MexaHu3Mel
00pa30BaHMsI KOBAJICHTHOH XUMHUYECKON
CBs3H (OOMEHHBIM U TOHOPHO-
aKLENTOPHBIN). BomopoaHast CBA3E.
BajeHTHOCTE. DIeKTPOOTPHIIATENBHOCTD.

Tema 1.3.
Crenenb okucieHus. VIOHBI: KATHOHEI U
Crpoenwue BemecTBa
S AHUOHBI
pupoAa IIpakTH4yeckHe 3aHATHS OK 01
XHUMHAYECKOU CBA3H. i 5 C
MirorooGpasue paxTiIeckas pabota «Crpoerne
SeTieE BEIIECTBA U IPUPOIa XUMHUIECKOH
CBSIZHY.
JlemoHcTpanus Moene
KPUCTAJNIMYECKUX PEMIETOK: HOHHOM
(xmopup HaTpuUs), aTOMHO# (rpadut u
anmMas), MOJIEKYJISIpHOH (YTIIEKHCIEBIH ra3,
HOJI), METAJUNINYEeCKOH (HaTpuil, MarHui,
Menb). Pernenue mpakTHIecKuX 3aTaHui
Ha COCTaBJICHUE JJIEKTPOHHO-
rpaduueckux Gopmy sneMeHToB 14
TIEPHOIOB
CopeprxaHnue y4eGHOro MaTepHaJa
Knaccugukarus HeopraHuIecKux
BemecTB. Homenknarypa
GO [ Hel(l)I TaHUYECKUX BE ZICJTB (oxcHIBI
s e I pOKCH KI/ICJIOI:I‘LLI COJIN) Bg ’GCTBa OK 02
bI n).
U HOMEHKJIaTypa o Ty ; = OK 01
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO
HEOPraHUYIEeCKUX
CTPOEHHS. ATperaTHble COCTOSHHUS
BEIIIECTB

BemecTBa. Kpucrammmaeckue u
amop(HbIe BeIlecTBa. 3aKOH MTOCTOSHCTBA
cocTaBa BemecTna. THIIBI




KPHCTaJTIMYECKUX PEIIeTOK (aTOMHA,
MOJIEKYJIIpHAs, HOHHAS, METAUTHIECKAs).
3aBHCHUMOCTH CBOMCTBA BEIECTB OT THIIA
KPUCTAJUINIECKOHN PEeréTKH

HpaKaneCKne SAHATHHA

ITpaxTHueckas padora «HomeHkmatypa
HEOPTraHHYECKUX BEIIECTBY.

Pemenue npaxTuyeckux 3amaHuii o
KIIaCCH(UKAIINH, HOMEHKJIATYPE H
XHUMHYECKHM (HOpMyIaM HEOPraHHYECKHX
BEIIECTB PA3IHYHBIX KJIACCOB (YrapHbIii
ras, yrieKHCibli ra3, aMMHUaK, rameHast
H3BECTh, HETAIICHAS U3BECTh, INTHEBAS
coJla ¥ APYIHX): HA3BaHUS BEIECTB II0
MexayHaponsoi (MIOITAK) umu
TPHUBHAJILHOM HOMEHKJIAType |
cocTraBieHue (HOpMyIIbl XUMHUUECKUX
BEIIIECTB, OIIPEICICHUE IPHHAIEIKHOCTH
K kiaccy. [Touck nHGOpMAIHH 110
Ha3BaHUAM, UAEHTH(pHUKAaTOpaM,
CTPYKTYypHBIM (hopMyitaM. AHain3
XHUMHYECKOH HH(OpMAIIHH, TOTydaeMoit
U3 Pa3HBIX HCTOUHUKOB (CPEICTB
MaccoBOH HHpopMarmu, ceTb HTepHET u
Apyrue)

Tema 1.5.
THIOBEI XUMHAYECKHX
peaxuii

Copep:xanue yueOHOro MaTepHaJja

Xumuueckas peaknus. Kinaccudukarus
XAMHYECKHX peaKliil B HEOPraHUUECKOH U
OpPraHAYEeCKOW XUMHUH. 3aKOHEI
COXPaHEHHMs MacChl BEIIECTBA, COXPAHEHUS
Y IIPEBPAILEHUS JHEPTUU [IPU XUMHUUECKUX
peakuusaX. OKUCIUTEIBHO-
BOCCTaHOBHUTENBHEIE PEAKIIUH (YpaBHEHHUS
OKUCJICHUSI-BOCCTAHOBJICHHS, CTEIIEHD
OKHCJIEHHS, OKHCIHUTEINb U
BOCCTaHOBHTEIb, OKHCIUTEIHHO-
BOCCT@HOBUTEJIbHBIE PEAKLIUU B IPUPOJIE,
IIPOM3BOICTBEHHBIX IIpolieccax u
YKU3HENESTEIIbHOCTH OPraHU3MOB)

OK 01

Tema 1.6.

CKOpOCTh XUMHYECKHX
peaxmuit. XuMugeckoe
paBHOBECHE

Copep:xkaHue yueOHOro MaTepuaJia

CKOpOCTb peakiiuy, ee 3aBHCUMOCTE OT
pa3IMuHBIX (HaKTOPOB: IPHUPOILI
pearupyromux BeIecTB, KOHIICHTPAIIUH
pearupyroIuX BEIIECTB, TEMIIEPATYPEI H
IUIOIIAAH PeaKIMOHHON IIOBEPXHOCTH.
Tennoble 3¢ (heKTH XUMHUIECKHX
peaKIuii: 3K30- U

SHIOTepMUUecKre peakuuu. OOpaTumMbie
peaxiuy. XuMHAYIECKOe

paBHOBecHe. QaKkTOpEL, BIUSIONIIE HA
COCTOSIHHE XHMHUYECKOTO PABHOBECHS
(KOHIIEHTpAaNKsl PEareHTOB HIIH

OK 01
OK 02
LI 1:1,1.2,1.3;
Sl
5.4




IIPOJTyKTOB PEaKIUH, MaBJICHHUE,
temneparypa). [punmwmn Jle [Tlatense

IIpakTHYecKue 3aHATHS

IIpakTrueckas pabora «Biausaue
Pa3IUYHEIX (PaKTOPOB HA CKOPOCTE
XHMHUYECKOH pPeaKITimy.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX
3alaHMH Ha aHaIu3 (GaKTOPOB, BIHSIIOIIUX
Ha H3MEHEHUE CKOPOCTH XMMHUYECKOM
peaKIuu. 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH peaklii OT IPUCYTCTBHUS
KaTajlu3aTopa Ha IPAMepe PasIoKeHHsI
IIEPOKCHIA BOJOPOAA C TOMOIILIO
IUOKCHa MapraHlla ¥ KaTaiaskl,
Pemenne npakTHKO-OpHEHTHPOBAHHEIX
3a[laHu} Ha IpUMEHeHue IpuHnuna Jle-
[Mlatenpe Ay HAX0XKICHUS HATIPABIIEHHS
CMEIIEHHS PABHOBECHS XUMUIECKOM
PEaKIUy U aHaIKu3 (PaKTOPOB, BIHUSIOLIHX
Ha CMEIIEHNE XUMUIECKOTO PABHOBECHS

Tema 1.7.

PactBopE1, TEOpHSI
JIEKTPOIIUTHIECKOH
IUCCOLIMAIIUN U UOHHBIHM
oOmeH

ConepxaHne yueGHOro MaTepuaia

PactBopst. Buner pactBopoB 1mo
COJIEP’)KaHUIO PACTBOPEHHOTO BEINECTBA.
Pacteopumocts. [loHsATHE O MUCHIEPCHBIX
cucreMax. MIcTUHHBIE U KOJUIOUIHBIE
pacTBOpEL. MaccoBas HoJIs BEIeCTBa B
pactBope. [loHsiTHE 0 BOIOPOIHOM
nokazarese (pH) pactopa.
ONEeKTPOIUTHIECKAs TUCCOIIHALINS.
CuipHbIE U c1abble SIEKTPOJIHUTEL,
HEJIEKTPOoNuThl. Peakiiuu nonHoro oomMeHa

JlaGopaTopHbie 3aHATHA

Jlaboparopuas pabota «IIpurotosienue
pacTBOPOBY.

ITpuroroBnerne pacTBOPOB 3aAaHHOM
MacCOBOH J0JIEd pacTBOPEHHOTO
BEIIIECTBA, IIPOBEIEHUE PEAKIIUNA HOHHOTO
oOMeHa, ollpeieTIeHre CpeIbl paCTBOPOB
BEIIIECTB C IIOMOIIBI0 YHUBEPCAIHHOTO
HMHIUKaTOpa (Kucias, HeHTpalbHas,
IeJIOUHAs ). 3alaHus Ha COCTaBIICHHE
HMOHHBIX peakuni. Pemenne mpakTuko-
OPHMEHTHPOBAHHBIX PACUETHHIX 3alaHUH Ha
PacTBOPEL, HCII0JIb3yEMBIE B OBITOBOM 1
IIPOU3BOJACTBEHHOU NESITEIHHOCTH
YEJI0BEKa

OK 01
OK 02
OK 04
OK 07
TK 1.1,1:2,1.3,
5.1
5.4

Paznen 2. Heoprannueckass Xumus

12

Tema 2.1.
OU3UKO-XUMHUUECKHE
CBOMCTBa HEOPTraHUIECK
UX BEIIECTB

Copaeprxanue y4eGHOro MaTepuaja

Mertamnel. [lonoxeHne METAJLIOB B
[lepuonuueckoit CHCTEME XUMHUUECKUX
s1eMeHTOB. OCOOEHHOCTH CTPOCHHUS

OK 01
OK 02
OK 04




3JIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.
O6mue pu3nveckre CBONCTBA METAILIOB.
CriaBbl METALIOB. DNEKTPOXUMHUYECKHIHA
Psi HANPSOKEHUH METAIOB, XHMHYECKHE
CBOMCTBA BXXHEHIINX METAJUIOB (HATPHH,
KaJIUW, KATbLIANA, MarHui, aTFOMAHHMN,
IIUHK, XPOM, KEeJIe30, MEIb) U MX
coenuHeHHH. OOImue cIocoOkI MOTyYeHUs
MeTaioB. IIpuMeHeHne MeTaJuIoB B GBITY
U TEXHHKE

Hemeramner. [lomoxenie HeMeTAIIIOB B
Ileproguyeckoif crucTeMe XHMUYECKUX
anemenToB JI.U. Menneneesa u
0COOEHHOCTH CTPOCHHUS aTOMOB.
@usHuecKye CBOWCTBA HEMETAIIOB.
AJUTOTPOIHNS HEMETAUIOB (Ha IPHUMEpE
KHCJIOpOJa, cepbl, hochopa u yriepoaa).
XUMHUYECKUE CBOHUCTBA W IPUMEHEHHE
BaKHEHIIMX HEMETAIIOB (TAJIOTEHOB,
Ccepkl, a30Ta, pocdopa, yriepona u
KPEMHHS) B UX COeMHEHHH (OKCHIOB,
KHCIIOPOICOAEPKAIIIX KHUCTIOT,
BOJIOPOJHEIX coenuHenui). [Ipumenenue
BKHEHINNX HEMETAIJIOB U UX COCTUHEHHUHI

XHUMHYECKHE CBOUCTBA OCHOBHEIX KJIACCOB
HEOPraHMYECKUX BEIIECTB (OKCHUIOB,
THIPOKCUIOB, KUCIIOT, COJIeH U 1Ip.).
I'eneTHuecKast CBS3b HEOPTAaHHUECKIX
BEIIECTB, IPHHAICKAIITHNX K Pa3IHIHBIM
KJjlaccaM. 3aKOHOMEPHOCTH B H3MEHEHHUH
CBOMCTB IIPOCTHIX BEIIECTB, BOJOPOIHBIX
COEIMHEHHH, BBICIITHX OKCHIOB U
TUJIPOKCHJIOB

HpaIcaneCKne 3aHATHSA

IIpaxTuyeckas pabora « Du3ukKo-
XHUMHYECKHE CBOMCTBA HEOPTraHUUIECKUX
BEIIIECTBY.

CocraBienue ypaBHEHHM XUMHUUECKHX
peaKkui ¢ y49acTHEeM MPOCTHIX U CIOMKHBIX
HEOPraHWYECKUX BEIECTB: METAIIOB B
HEMETAIIIIOB; OKCUIOB METAJIIOB,
HEMETAJIOB U aM(OTEpPHBIX DJIEMEHTOB;
HEOPTraHUYECKUX KUCIIOT, OCHOBAHHUHI 1
aM(OTEPHBIX THAPOKCUIIOB;
HEOPTraHUYECKHX COJICH,
XapaKTEepHU3YIOIIHX WX CBOMCTBA.

Pacuétel Macchl BelecTBa HIIH 00bEMA
ra3oB 10 H3BECTHOMY KOJIHYECTBY
BEIIECTBA, MACCe WIH 00BEMY OTHOTO U3
Y4aCTBYIOIIUX B pEaKIIUU BEIECTB,
pacu€thl Macchl (00BEMa, KOIHIeCTBa
BEIECTBA) IPOLYKTOB PEAKITHH, ECIIH OJTHO

Bl 1112,
135
5.1
5.4




W3 BEIECTB UMEET IIPUMECH. Pemenune
IPaKTHKO-OPUEHTUPOBAHHBIX 3aaHUi Ha
CBOMCTBa, COCTaB, IOTYyUYEHHUE U
6e30IacHOe MCIOIb30BAHNE BAKHEHIITIX
HEOPraHUYECKUX BEIIECTB B OBITY H
IpodecCHOHATBHON NESTENLHOCTH
JeJI0BeKa

Tema 2.2.
Wnertudukamnms
HEOPTraHUYeCKUX
BEILECTB

Copep:xkaHue yueOHOro MaTepunaJa

JlaGopaTopHbIe 3aHATHS

Jlaboparopuas padota «neHTHdUKAIHSL
HEOPraHUYECKIX BEIIECTBY.

Pemenne skcrepuMeHTaNBHBIX 38124 10
XUMHUYECKIM CBOMCTBAM METAIIOB M
HEMETAJIJIOB, 10 PACIIO3HABAHUIO U
IOJIy4EHHIO COSTUHEHUH METAIIOB U
HEMETAJUIOB (B3aMMOIEWCTBIE THAPOKCHIA
AIIOMUHUS C PACTBOPAMH KHCIIOT U
menouelt,). Unentudukanus
HEOPraHWYECKHX BEIIECTB C
HCIIOJIB30BAHUEM UX (PU3HKO-XUMHUECKHX
CBOMCTB, XapaKTEPHBIX KAUeCTBEHHBIX
peakiuii. KauecTBeHHEIE peakiuu Ha
cynbdaT-, KapOOHAT- B XJIOPUI-aHHOHEI,
Ha KaTHOHBI METAJUIOB M KATHOH aMMOHHMS

OK 01
OK 02
OK 04

Paznen 3. TeopeTnueckiie 0CHOBbI OPraHHYECKOH XHUMHH

Tema 3.1.
Knaccudukarms,
CTpPOEHHE U
HOMEHKJIaTypa
OpPTaHWYECKHUX BEIIEeCTB

Copep:xanue yueOHOro MaTepHnaJa

[IpenmeT opranmdeckoll XUMHUH: €&
BO3HHMKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B
IIOJIyYEHUH HOBBIX BEIIECTB U MaTEPUAJIOB.
Teopus CTpOEHUST OPraHUYECKUX
coenunennit A.M. bBytnepoga, e
OCHOBHBIE MTOJI0KeHUsA. CTPYyKTypHBIE
bopMyITBI OPraHMYECKHUX BEINECTB.
["omosorust, m3oMepuss. XUMHUECKasi CBI3hb
B OpraHUYECKUX COEAMHEHUSX: KpaTHbIE
CBSI3H, G- U TT-CBSI3H.

IIpencrasienue o kiaccupuKanuu
opraHuvecKkux BemecTB. HoMeHknarypa
OpraHMYECKUX COeIUHEHU
(cucTemaTHyueckas) U TPUBHATIBLHEIE
Ha3BaHUs BaXXHEUINX MpeacTaBuTeNneH
KJIACCOB OPraHMYeCKUX BEIIECTB

[\

HPHKTH‘ICCKHC 3aHATHSA

[Ipaktrueckas pabota «HomenkmaTypa
OPraHUYECKUX BEIIIECTBY.

O3znakomienue ¢ obpasamu
OpraHUYEeCKUX BEIECTB U MaTepuaiaMu Ha
UX OCHOBE, MOJICTUPOBAHHIE MOJIEKYT
OpTaHUYECKUX BEIEeCTB, HaOIIOIeHNEe U
OTIMCaHWE NEeMOHCTPAITMOHHBIX OIBITOB T10

IIpEBpallCHUIO OPI'aHHYCCKNX BCIIICCTB

OK 01




IIpY HarpeBaHUU (TIaBJIEHHE,
oOyrinuBanue u roperne). CocraBineHne
TIOJTHBIX M COKPAILEHHBIX CTPYKTYPHBIX
(GopMyIT OpraHHYECKHX BEIIECTB
OTAETBHLIX KJIACCOB, HCIOIB3YS HX
Ha3BaHU [10 CUCTEMAaTHYECKON H
TPHBHAIIBHOM HOMEHKJIATYpe (3THIIEH,
aIleTUIICH, TIULIEPUH, (GeHol,
(bopmanmbIeri, yKCycHas KHCIIOTa,
ruiuH). PacueTs! npocteitineit hopmyiist
OPraHU9ecKOH MOJIEKYJITBI, UCXOMIS U3
DJIEMEHTHOTO cocTana (B %)

Pazgen 4. YraeBomopoanl

Tema 4.1.
VYrneBomopos! i uxX
IPUPOJHBIE HCTOYHHUKH

Coaep:xkaHue yeGHOr0 MaTepHaJIa

IIpenensHbIE YTIIEBOIOPOIBI
(aNKaHBI): COCTAB U CTPOEHHE,
TOMOJIOTHYECKUY psin. MeTaH U 3TaH:
COCTaB, CTpOEHUE, QU3NUECKIE U
XHMHYECKHE CBOMCTBA (peakuu
3aMeINEHNs U TOPEHUS), TIOJyUCHHE U
IIPUMEHEHUE.

Henpenensasle yrieBogopos! (alIKeHEI,
aJIKaJIUEHBbI, AJIKUHEI).

AJKEHEI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKUH psafl. DTHIICH U
IIPOIIHIIEH: COCTAB, CTPOCHUE, (PU3HUCCKHUE
U XUMHYECKHUE CBOMCTBA (peaknuu
THAPUPOBAHUS, TaIOT€HUPOBAHUS,
THIpaTaIiiy, OKUCICHUS H
IIOJIAMEPH3AINH) TTOTyUYeHHE U
IIpUMEHEHUE.

Anxanuessl: Oytamuen-1,3 u
MeTHIIOyTaaueH-1,3, XUMHUecKoe
CTPOEHHE, CBOMCTBA (peaKITus
MIOJINMEPH3ALHH ), IPUMEHEHUE (JIJIST
CHHTE3a IIPUPOIHOTO ¥ CHHTETHUECKOTO
KaydyKa ¥ pEe3UHEI).

AJKHHBL: COCTaB X 0COOEHHOCTH CTPOECHHS,
TOMOJIOTHYECKUH psifl. AIIETHIIEH: COCTaB,
XHMHYECKOE CTpOeHHE, (PU3MIecKue u
XUMHYECKHE CBOMCTBRA (peakiuu
THIPUPOBAHUS, TAJIOTEHUPOBAHHUS,
THIpaTalliy TOPEHHUS), IOIyUCHUE U
IIPUMEHEHNE (MCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUTAMEHH ISt
CBApKHU U PE3KHA METAJIOB)

ApomaTHyecKHe yriIeBOIOPOIBI (apEHEI).
bBenzomn u Tosryon: cocTa, CTPOCHHE,
(Gu3uYecKue 1 XMMHUYIECKHE CBOMCTBA
(peaxIuu raJIoTeHUPOBAHUS U
HHUTPOBAHHA), IOJIyUEHHE H IIPUMEHEHHE.
TOKCHUHOCTH apeHoB (BnusHUE OeH301a Ha

OK 01

OK 02

OK 04
1K 1.1,1.2,1.3,

5.1,5.4




OpraHW3M 4YesloBeKa). [ eHeTnueckas cBsI3b
MEXIy YIVIEBOLOPOAAMH,
NPUHAJIEKAIUME K pa3IudHbIM KIIaccaM.
[IpuponHble HCTOUHUKHI YIIIEBOAOPOIOB.
[IpupoanbIit ra3 U NOMYTHEIE HE(TAHbIE
rasel. Hedte 1 e€ mpoucxosxnenwue.
Crioco65!I mepepaboTKH HEPTH: IEPETOHKa,
KPEKUHT (TEpMHUUECKUH, KaTATUTHUECKUH),
nuposus. [IporykTel nepepaboTku HePTH,
UX IPUMEHEHHUE B IIPOMBIIIIEHHOCTH

1 B ObITy. KaMeHHEIH yroyib ¥ IPOTyKThI
ero mepepadoTKu

Tema 4.2.
OH3UKO-XUMHUYECKHE
CBO¥iCTBa
YTJIEBOJIOPOJIOB

CopeprxkaHue y4e0HOro MaTepHaJa

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota «CBolicTBa
yTIEBOAOPOLOBY.

TpuBHaIbHAS ¥ MEXIYHAPOAHAS
HOMEHKJIaTypa, XMMHUECKHIE CBOUCTBA,
CIIOCOOBI IIOJTY4EHHUS YIIEBOAOPOIOB.
[Tomyuenue 3TUIEHA U U3YYEHHE €TO
CBOMCTB. MoienupoBaHue MOJIEKYNI U
XMMHYECKHX IIPEBPAIIECHUH
yTJIEBOZOPOIOB (Ha IpUMeEpe 3TaHa,
STUJIEHA, alleTHIIEHA U JIp.) !
raJIOr€HOIIPOU3BOHBIX

OK 02
OK 04

Pasnen N Kncnoponocouepmaume OPraHuveCKue COCANHCHU A

10

Tema 5.1.
Crupte. ©enon

Conep:kanue yaeOHOr0 MaTepuaJja

[IpenenapHBIE OJTHOATOMHBIE CIAPTHI
(MeTaHOJ M 3TaHOJ): CTPOCHHE,
duznuecKue U XUMHUUECKHE CBOWCTRA
(peaxiivu ¢ akTUBHBIMHU MeTaJlIaMH,
rajJlOr€HOBOJIOPOJaMHU, TOPEHUE),
IpUMeHEeHHEe. BOIOpoIHEIE CBA3HM MEXAY
MOJIEKyIaM# CIUPTOB. DU3HOIOTHUECKOE
NeicTBHE MeTaHoJIa U 3TaHoJa Ha
OpraHU3M YeJoBeKa.

MHOT0aTOMHBIE CITUPTEI (ITUIICHTITUKOIIb |
TJIMLEPHH): CTPOeHHE, HU3NUECKUE U
XHMHYECKHE CBOMCTBA (B3aUMOICHCTBHE
CO IIENOYHBIMU METallJIaMH, KaYeCTBEHHAS
peaKIys Ha MHOTOATOMHBIE CITUPTEI).
Ou3nonornieckoe AeHCTBUE Ha OpraHu3M
gyenoBeka. [[ppuMeHeHNe TuLepuHa U
STHUJIEHTJIUKOJIL.

®enon. CTpoeHHE MOJIEKYJIbI, PU3UIECKUE
¥ XHMHYECKHE CBOMCTRA (eHona.
ToxcuuHOCTH (heHONa, ero
(bu3HoIOTHYECKOE NIeHiCTBIE HAa OpraHu3M
yenoBeka. [IpuMenenue genomna

OK 01
OK 07

Tema 5.2.
AJLIerumel.
|Kap6OHOBI>Ie KHUCJIOTEL.

Coaep:ranue yueOHOro MmaTepuaja

Anbaeruapl # KeTOHE!I (hopMaTbIeru,
areTaibJIer U], alleTOH): CTPOEHHE,

OK 01
OK 02




Crnoxuble 3QHUpEI

(busnyeckre ¥ XUMUYECKHAE CBOIUCTBA
(peakiuy OKHUCIECHUS U BOCCTAHOBIICHH,
KayeCTBEHHBIE PEaKINHy), IOJIyYCHUE U
TIPUMEHEHHE.

OIHOOCHOBHBIE TIpe/ebHbIE KapOOHOBEIE
KHMCIIOTHI (MypaBbUHAS U YKCYyCHas
KHCIIOTBI): CTpOCHUE, QU3NIECKHE U
XAMHYECKHE CBOMCcTBA (00IIKe CBOMCTBA
KHCJIOT, peaKius STepu(PUKaILum),
oJTyYeHue U npuMeHeHne. CTeapuHoBas U
OJIEHHOBAS KUCJIOTHL KaK [IPEICTaBUTENN
BBLICIITHX KapOOHOBBIX KHUCIOT. MBlna Kak
COJIH BBICITHX KapOOHOBBIX KHCIIOT, UX
MOIOIIEE NEHCTBHE.

Cnoxuble 3QUPHI KaK IPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. ['HIPONIN3 CIIOMKHBIX
s¢upoB. XKupsel. ['uaponus xKupos.
[IpuMeHeHue )XupoB. bronoruyeckas poib
KHIPOB

OK 04

Tema 5.3.
VYrieBoanl

Conep:kaHue y4e0HOro MaTepHaJa

VI1eBOIBL: COCTaB, KIACCH(PUKAIH
yIIIEBOMOB (MOHO-, TH- B IIOJHCAXaPUIBI).
['J1r0K03a — IpOCTEHIKUHE MOHOCaXapu:
0COOEHHOCTH CTPOCHUS MOJIEKYJIBL,
(u3rUecKre ¥ XUMHUYECKHE CBONCTBA
TJIFOKO3EI (B3aUMOJEHCTBHE C
rugapoxcunom menu (1), okucnenne
aMMHAYHBIM PACTBOPOM OKCHZA
cepebpa (I), BoccraHOBIEHHE, OpOXKEHHE
TIIFOKO3BI), HAXOXKIECHUE B IIPUPOJIE,
IIPUMEHEHHE TITIOKO3EI, OHOIOrHYecKas
POJIb B )KHU3HEIEATEIbHOCTH OpraHu3Ma
yenoBeka. ®otocuuTe3. OpyKTO3a KaK
H30MEp TIIFOKO3EL

Caxapo3a — IPEACTaBUTEIb JUCAXapUIOB,
THIPOJTH3 CaXapo3bl, HAXOXKICHUE B
MIPUPOJIE U IPUMEHEHHE.
[Tomucaxapuabl: KpaxMal | LEeJII0I03a
KaK [IPUPOIHBIE ToIuMepsl. CTpoeHHe
Kpaxmalia U HEeJIIION03b], QH3HMIECKUe U
XHMHYECKIe CBOMCTBA Kpaxmala
(THApOJH3, KAYeCTBEHHAS PEAKIIUs C
HOJOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOHU3UKO-XHMHUYECKHUE
CBOMCTBRA
KHCIIOPOA0COAEPIKALIUX
OpraHUYeCcKHX
coeTUHEHUI

Coaep:xaHue y4e0HOro MaTepHaJ/a

HpaKaneCKne SAHATHHA

ITpaktiueckas padora «Homenknarypa
KHCITIOPOIOCOIEPKAINKAX OPTaHUIECKIX
COCIMHECHUIY.

TpuBHnanpHas ¥ MEXAyHAPOAHAST
HOMEHKJIaTypa, XUMAYECKUE CBOMCTBA,
CII0COOBI IIOIYYEeHHUS CIIUPTOB U (DEHOIIOB,
KapOOHOBBIX KHCIOT U 3(HPOB,

OK 01
OK 02
OK 04




QIBZIETUI0B U KeTOHOB. COCTaBIEHUE CXEM
peaxiuii (B TOM YHCIIE MO IIPEIIOKEHHBIM
[[ENOYKaM IIpEeBpaIieHuit),
XapaKTepU3yIOMUX XUMUIECKIe CBOMCTBA
KHCIIOPOJOCOAEPKAIIAX OPraHHIeCKUX
coenuHeHnH

[Tpaktuyeckas pabota « XuMHUYeCKue 1
bu3HIecKue CBOMCTRA
KHCIJIOPOIOCONEPKAIIUX OPraHHIeCKUX
COETUHEHUS.

[IpoBenenue, HAOMOIEHUE U ONIUCAHUE
JNEMOHCTPALIMOHHEIX OIIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIHU
OJTHOATOMHBIX CITUPTOB (OKHCIIEHUE
staHosa okcunoMm menu (II)),
MHOT0OaTOMHBIX CIIPTOB (B3aUMOeHcTBHE
IIIALEepHHA ¢ TuapokcroM menu (1I)),
aJIBIETUIOB (OKACICHHE aMMHAUYHbIM
pactBopoM okcuna cepedpa(l) u
ruapokcunom meau (1), B3aumoneticteue
Kpaxmalia C ©0JI0M), U3yUEeHUE CBOUCTB
pacTBOpa YKCYCHON KHCIOTEI

Pazgen 6. AsoTconep:kamue opraHngecKHe coeJHHeHHs

Tema 6.1.
AMUHEL

AMUHOKHCIOTEL

Bbenxn

Copaepxxanue y4e0HOro MaTepHasia

AMWHBL: METAJIAMUH — IPOCTEUIINN
IIPEJICTABUTENb AMHHOB: COCTaB,
XUMHYECKOE CTpOeHHE, (PU3HUECKUe U
XHUMHAYECKHE CBOHCTBA, HAXOXKICHHUE B
IpUpOJIE.

AMUHOKHCIIOTEL Kak aM(OoTepHbIe
opraHuveckue coenuHeHus. Ouszngeckue u
XAIMHYECKHIE CBOHCTBA aMHHOKHCIIOT (Ha
mpuMepe TIuiuHa). buonorngeckoe
3HaYeHWE aMUHOKHCIOT. [JenTusl.

Benky Kak NpUPOAHBIE TOIUMEPBHL.
[lepBuuHas, BTOpUYHAS X TPETHYHAS
CTpyKTypa 6enKxoB. XUMHUYEeCKHEe CBOHCTBA
OeNIKOB: THAPOIIN3, IEHATyPaIHs,
Ka4ueCTBEHHBIE peaKkMy Ha Oenku

IIpakTHYecKHe 3aHATHSA

[IpaxTuueckas padora «CBoiicTBa
A30TOCOIEPIKAIIIX OPTaHUUECKUX
COEIUHEHUI.

Ou3HUecKHe U XUMHYECKHE CBOXCTBA
AMHUHOB (peakKIiy ¢ KUCIOTaMHU U TOPEHHS)
¥ aMHUHOKHCIIOT (Ha IpUMepe [NIUIHHA).
Habmronenue 1 onncanue
JIEMOHCTPAIIMOHHBIX OIIBITOB: JIEHATYPAIlHs
OeJKOB IIpH HATPEBAaHUH, [[BETHEIE
peakiuu OeKoB

OK 01
OK 02
OK 04

Paspges 7. BoicokoMosIeKy JISIDHBIE COEIHHEHHST

Tema 7.1.

| Conepxanne yue6Horo MaTepnasa

OK 01




[Tnactmaccer.
Kayayxu. Bonoksa

IIpaxkTHyeckne 3ansaTHS

IIpakTryeckas pa6ora. «CunTes, aHATH3 1
KIIACCH(HUKAIHMS BEICOKOMOJIEKYISPHBIX
COCIUHEHUIT

OCHOBHBIE IOHATHS XAMUH
BBICOKOMOJIEKYJIIPHBIX COEIMHCHHIH:
MOHOMED, TIOJUMED, CTPYKTYPHOE 3BEHO,
CTEIEHb ITOJIMMEPU3AIIAH, CPEIHST
MOJIEKyJIIpHas Macca. OCHOBHBIE METOILI
CHHTE3a BHICOKOMOJIEKYISIPHBIX
COCTUHEHHH — IIOTMMEPH3AIUI U
TIOJIMKOHICHCAITHS.

Osnaxomienne ¢ 06pasuaMu IPHPOIHEIX U
HCKYCCTBEHHBIX BOJIOKOH, ILIACTMACC,
Kay4JyKOB: IJIaCTMAcCHI (TIOJIU3THIIEH,
TOJIUIIPOTIHIIEH, TIOJMBHHIIXIIOPH,
IIOJIUCTHPOI); HATYPAIbHEIA |
CHHTETHYECKHE KaydyKH (OyTaIHeHOBEIH,
XTIOPOTIPEHOBEIN M H30IPEHOBEIH);
BOJIOKHA (HaTypabHEIE (XJIOMNOK, MEepCTh,
MIENK), HCKYCCTBEHHEIE (ALleTaTHOE
BOJIOKHO, BHCKO3a), CHHTETHYECKHE
(KaIpoH U JlaBcaH)

OK 02
OK 04
IK'1.1,1.2,1.3,
5.1,5.4

IIpodeccuonanbHo opreHTHPOBAHHOE COEpPIKAHEE
(comeprkaHue MPUKJIATHOTO MO/Y.JIs)

Paznen 8. Xumus B GbITY U IPOM3BOICTBEHHOI eATENbHOCTH

Y€JI0BEKAa

Tema 8.1.
XumMHaueckne
TeXHOJOTHHU

B [I0BCETHEBHOI

H npogecCHOHANBLHOI
NeATeNbHOCTH
qeJ10BeKa

CopneprxaHne y4eGHOr0 MaTepHaJa

IIpaBuna skomoruueckn
L1eJIeCO00PasHOro OBEACHHS B OBITY H
TPYAOBOH NEATEIHHOCTH B LIEJIIX
COXPaHCHHS CBOETO 3I0POBbS U

OKpY KaroIler IPHPOTHOU CPEIEL,
OITACHOCTH BO3JICHCTBUS Ha JKUBEIE
OpraHU3MEI OPraHUYECKHX BEIIECTB
OTZAENBHBIX KIIACCOB (YITIEBOIOPOIE,
CIUPTEL, (DEHOIIBI, XJIOPOPraHHYECKIe
IIPOU3BOIHEIE, aNbIETHIBI H JP. ),
II0Ka3aTelIb MPENENbHO JOIYCTHMON
KOHIICHTPAIIUU U €T0 HUCIOIL30BaHHUE.
Pounb xumuu B obecriedennn
9KOJIOTHYECKOH, SHEPreTHUECKOH U
MUINEBOH 6€30I1aCHOCTH, pa3BUTHH
MEIUIVHEL, CO3IaHUH HOBBIX MaTepHAIOB
(B 3aBHCHMOCTH OT BHJA
IPO(ECCHOHANBHON AESITENLHOCTH),
HOBBIX HCTOYHUKOB SHEPIHH
(aIbTepHATHBHEIE HCTOUHUKH SHEPTHH).
[TonsaTHe 0 HayYHBIX METOAX TIO3HAHHS
BEIICCTB ¥ XUMHUUYECKHUX PEaKIIHi.
IIpencraBienust 06 06X HAYIHEIX
IIPUHIUITAX IPOMBIIUIEHHOTO [OIyYEHUS

OK 01
OK 02
OK 04
OK 07
K 1.1,1.2,1.3,
5.1,54




Ba)YKHEHINHMX BEIIECTB (Ha IpUMeEpax
IIPOM3BOJCTBA AMMHaKa, CEPHOMR
KHCJIOTBI, METAHOJIA).

X¥MMHUS U 3[[0pOBBE YETIOBEKa: IPaBriIa
0€3011aCHOTO HUCITOJIh30BAHHS
JIEKapCTBEHHBIX IIPeraparos, OLITOBOM
XFMHH B TIOBCETHEBHOMN JKHU3HU

HpaKanecmle JAHATHA

IIpaxkTrueckas pabora «IIpumenenue
XMMHYECKHX BELIECTB U TEXHOJIOTHII ¢
yaeToMm Oynymieit mpodeccrHoHaIbLHOM
JIeSTENLHOCTHY.

Pemenne KEeWC-3a1a4 10 TeEMaM: IMHIICBEBIC

IIPOAYKTHI, OCHOBBI PAIlHOHATIBHOTO
IIUTAHUS, BAKHEHUITHE CTPOUTEIBHBIE U
KOHCTPYKLIMOHHbIE MaTePHAJIEI,
CEIIbCKOXO03SHCTBEHHOE MPOU3BOICTBO,

KpacKH, CTEKJIO, KEpaMHuKa, MaTCpHallbl JJI1

3JIEKTPOHHUKH, HAHOMATEPHAJIEI,
TEKCTUJIBHBIE BOJIOKHA, HCTOYHHKH
SHEPIHH, OPraHUYECKUE U MUHEPAIbHEIE
yI0oOpeHus, IeKapCTBEHHEIE U
KOCMETHYECKHUE IIperaparhl, ObITOBas
XUMH, MaTepHUabl U3 UCKYCCTBEHHBIX U
CHHTETHYECKUX BOJIOKOH.

3amura: [IpencraBnenue pe3ynbTaToB
pelueHus Kelc-3a1ad B hopMe MUHHE-
JOKJIaza (JI0MyCKaeTCsl HCIOIb30BaAHNE
rpadHUYecKuX U IMPe3eHTAIHOHHBIX
MaTepHrasoB)

ITpomesxyToUHas aTTECTAIMS [0 AUCITUIIIHHE
(aud depennupoBaHHBIIT 3a9€T)

Bcero

72




3. YcioBHs peain3anii nporpaMmsl 00meo0pa3oBaTeIbHOM JHCHMILTHHbI
3.1. MaTepuaibHO-TeXHIUYecKoe o0ecredeHne

Jins peanm3aluy MIPOrPaMMBl IUCLMIUIMHBI IIPETyCMOTpeH KabuHeT «Xummum». Kabumer
«X¥UMHM», OCHALIEH B COOTBETCTBHH C II. 00pa3oBaTEIbHON
nporpammel 1o crmenmanbioctd  23.02.07  «Texmmueckoe OOCHY)XMBaHME ¥ PEMOHT
ABTOTPAHCIIOPTHLIX CPENCTBY

OGopynosanue yueOGHOro KabuHeTa (HarsIHbIe I0Co0us):

o Crenn «HCTpYKIHMS IO TEXHHKE OE30IIaCHOCTH M OXPaHEe TPyaan.

o Tab6muma «Ilepuomnueckas cucreMa XUMHAYecKuX aneMenToB J[.M.Menneneesay.

o Talmuia paCTBOPUMOCTH KHCIOT, OCHOBAaHHM, COJIEH B BOJE U Cpera.

o Crennpl «DIEKTPOXUMUUCCKUM DS HAIPSKEHHS METATIIOBY, «Pan
SIIEKTPOOTPHIIATEIEHOCTH 3JIEMEHTOB)

e VHpopManMOHHBIN CTEH] C pa3AeIaMHu:

o «Mudopmannsay»

o «Texumka 6€30MaCHOCTH B KAOMHETE XUMHUHU)

o «Oxazanue MepBOoy MOMOIITH»

e «l'oTOBUMCS K 3a4ETY»

o «XWMHS B IPOGECCUI»

o Mopenu KPUCTAIITHUECKUX PEIIETOK

o KoJUIeKITuu MpoCTHIX U CII0’KHBIX BEIIECTB

e Komexnuu noauMepos

o Koexnus ropHeIx

TexHuveckue cpencTBa 00ydIEHHS:

o HoyrOyx «Acerr»
e TeneBuzop «SAMSUNG»

3.2. UudopmanonHoe odecrneyeHue peaau3aliid nNporpaMmmbl

3.2.1 Jlns peanusamuy mporpaMmbl OUOIHOTEUHEIH (OH/] IMEET NeYaTHEIC H/HIIH 3JIEKTPOHHBIC
obpazoBarenbHble ¥ MHPOPMAIMOHHBIE PECYPCEL, /I UCTIONB30BaHUA B 00pa3s0BaTeIbHOM
mpoIiecce.

3.2.1. OCHOBHBIE [I€UATHBIE U DIIEKTPOHHLIC M3 TaHHS.

OCHOBHBIE HCTOYHHKH
s cTyAeHTOB

I'a6puensn, O.C. Xumus: yu. mocobue 10 kmacc - M.: [lpoda, 2019

I'a6puensa, O.C.. Xumust: yu. mocobue 11lkmace. - M.: Hpoda, 2019

Pymsutuc, I'.E. Opraandeckas xumust: yaeOHuK ¢ quckoM 10xmace - M: IIpocsemenue, 2018
Pymsuruc, I'.E. Xumus: yueGuuk ¢ quckoM 11xmacc - M: IIpocsemenue , 2018

Pymsutuc, I'.E. Xumus: yaebruxn 10, 11xmacc - M: [Ipoceemenue (anekTponHas Oubi-ka)
Kaprosa, A.A. Xumus: yge6uux 10 xmacc - M: Bentana, 2010

Ia6puensn, O.C. Xumust: yu. mocobre 10 xnacc - M.: Ipoda, 2015

I'a6puensn, O.C.. Xumus: y4. mocobue 1lkmace. - M.: IIpoga, 2015

I'a6puenss, O.C. Xumus: yueb. [Tocobue.10,11 k1. — M.: Akanemus (31eKTpoHHAs 6ubi-Ka)
P Pymuruc, I'.E. Xumus: yuebuuk ¢ guckoM 1lxmacc - M: IIpocsemenue , 2013ynsutuc, I'.E.
Opraauueckas Xumus: yaeOuuk ¢ quckoMm 10xiace - M: IIpocsemenme, 2013

Pymsutuc, I.E. Xumus: yue6uuxu 10, 11xmacc - M: [IpocBemerue (3neKTpoHHas 6ubi-Ka)
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Js npenogasaTeJiei

@enepanbublil 3akoH 0T 29.11.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
deneparum.

[Tpuxaz MunucrepctBa obpasoBanust u Hayku P® ot 17.05.2012 Ne 413 «O6
YTBEPXKIEHUH (DeeparbHOTO TOCYIapCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHIapTa
cpenHero (IOIHOTO) 00IIero 06pa3oBaHUsY.

[Ipukas MunucrepctBa oOpazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHUHM u3MeHeHu# B [Ipuxaz MunuctepcTBa 00pazoBaHus U Hayku PD ot
17.05.2012 No 413 “O6 yrBepxneHUH (enepalbHOTO TOCYAapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHIapTa CpeaHero (TI0THOT0) 00Imero 06pa3oBaHus’ .
[TuceMo JlemapTamMeHTa TOCYHApCTBEHHOW IOJIUTUKH B cdepe MOArOTOBKH
pabounx xanpoB u [IIO Munobprayku Poccum ot 17.03.2015 No 06-259
«PexoMmenanuu 1o opraHu3alyy MOJyUYeHHUs CpelHero obimero odpa3oBaHus B
IIpenenaax OCBOEHHS 00pa30BaTeNbHBIX IIPOTPaMM CPEIHEro MpoheCcCHOHAIBHOTO
oOpa3oBanusl Ha 6a3e OCHOBHOrO 00Imero o6pasoBaHus ¢ y4eTOM TpebGoBaHUit
denepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB U IIOIydaeMOH
nmpodeccuy WK CIEeNUaNbHOCTH CPEeTHEro PO ecCHOHATHFHOI0 00pa3oBaHMUsy.
TI'abpuenan O.C., Jlvicosa I''T. XuMusi: KHUTA IS TIPETIOIABATEN: yueh.~-METOI.
mocobue. — M., 2012.

T'abpuenan O.C. u 0p. Xumus i npoeccuit 1 CrenuanbHOCTEN TEXHIUECKOro
po¢uist (3NMEKTPOHHOE IIPUIIOKEHHUE).

O. C.T'abpuenss, I'. I'. JIsicoBa,u. I'. OctpoymoB «XAMHUSY €CTECTBEHHO-
HayJHBIH Tpoduib. Mocksa..,00pa30BaTelbHO — H3MaTeNbCKui 1eHTp 2024
JononHuTeIbHbIE HCTOYHHKH
dns cryaneHToB

T'abpuenan O.C. Xumus : yu. nocodue 10 xmacc - M. : IIpoda, 2015 .

. Tabpuensn O.C Xumus 11 . amst o61eobpa3oBaTebHbIX YUpeskaeHuit. — M.:

Hpoda, 2005r.

I'abpuensn O.C.. Xumus: y4. mocobue 1l1kmacc. - M.: JIpoda, 2014r.
TI'abpuenan O.C. Xumus : y4. nocodue 10 xmacc - M. : IIpoda, 2013r.
I'abpuenan O.C, Ocmpoymoe H.I. Xumus s npodeccuit U crernuarbHOCTeH
TEXHUYECKOTO TpOoQHis: y4eOHHWK [UIs CTyA. YUYPEXKACHHH cpen. mpod.
obpazopanus. — M., 2014.

Tabpuensn O.C, Ocmpoymoe H.I., Ocmpoymosa E.E. u Op. Xumus s
npodeccuit U CHeruanbHOCTEH €CTECTBEHHO-HAYUHOTO IpOoGmis: y4eOHHK It
CTYI. yupexaeHui cpen. npod. obpazosanus. — M., 2014.

Tabpuenan O.C., Ocmpoymoe H.I. Xumus mis npodeccuit U crenuarbHOCTEH
CONMAIEHOOKOHOMHYECKOTO W TyMaHUTapHOTO Tpoduieil: yueGHUK OIS CTYX.
yUpexXIeHui cpex. mpod. odpazosanus. — M., 2014.

T'abpuenan O.C., Ocmpoymoe H.I"., Craokose C.A., Jopogheesa H M. IlpakTuxym:
yue0. mocobue Wi CTyI. yIpexkaeHui cpen. mpod. oopasoanus. — M., 2014.
Tabpuensn O.C., Ocmpoymos H.I., Cnaokoe C.A. Xumus: mnocobue mIt
monrotoBku k EI'D: yueO. mocobwe mjst CTYd. YyuUpexXAeHui cpen. mpod.
oOpazoBanus. — M., 2014.

TI'abpuenan O.C, Jlvicoga I'I". Xumus. TecTsl, 3amaud H ynpakHEeHHs: ydeO.
mocoOue st CTy. yupexaeHui cpen. mpod. obpasoranus. — M., 2014.
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Epoxun FO.M., Koeaneéa M.b. Xumus mas mpodeccuif W crenmuanbHOCTeH
TEXHHYECKOTO M  €CTECTBCHHO-HAy4HOro mnpodunedl: y4eGHMK i CTY.
yUpeXaeHu# cpen. npod. odpazosanms. — M., 2014.
Epoxun IO.M. Xumus: 3amaduu u ynpaxsHeHHs: yueb. mocobue mis CTYL.
YUPEXKICHHUH cpell. mpod. oOpasoBauus. — M., 2014.

. Epoxun IO. M. CO0pHHK TeCTOBBIX 3a1aHmii 0 XUMHH: yuel. mocobue mis CTYZ.

YUIPXKIEHUHN cpen. npod. obpasoBauus. — M., 2014,

Epoxun 1O. M., Kosaneéa M. B. Xumus njusa mpodecchHii M CrenmantbHOCTe
TEXHHYECKOr0 IPOGHIL. DIEKTPOHHBIN y4eOHO-METOIMYECKHM KOMILIEKC. —
M., 2014.

A.A Kamenckuit,E. A Kpukcyrnos, B.B.ITaceunux. O6mras GHOIOTHS —

Mocksa. «poda» 2016.

Kapyosa A.A. Xumus: yue6uux 10 xmacc - M: Berrtana, 2010r.

Huxumunckas T.B. Buonorus: kapMaHHbId cipaBouHHK. — M., 2015.

Cnaoros C. A, Ocmpoymos H.I", I'abpuensn O.C, Jykvanoeéa H.H Xumus mis
Ipo(heccuii U CIenMaIbHOCTEH TEXHUYECKOTO PO

Pyosumuc ' E. Xumus: yae6HuK ¢ guckom 1lxmace - M: IIpocBemmenue ,
2013r,

Pyosumuc I E. Opranudeckas XuMus: yaeOHHUK ¢ guckoM 10kiace - M:
ITpocBernenune, 2013r.

Caenxo O.E. Xumus: Texauueckuit mpoduis: yuebruk ams crynentos CIIO. —
Poctos u//1: ®ennkce, 2013

ONEKTPOHHOE IPHIIOKEHHE (NEKTPOHHOE yueGHOE U3NAHHUE) IS CTY/, YUPEIKICHHI
cpen. mpod. obpazoBanus. — M., 2014.

B =

HnTepHeT — pecypcesl

www.pvg.mk.ru (omummrana «IIokopu BopoGseBEI ropEI»).

www.hemi.wallst.ru (O6pasoBaTenbHbINA CalT 11 MIKOIHHUKOB «XAMHUSTY).
www.alhimikov.net (O6pa3oBaTeNbHbI CailT [Is IMKOILHUKOB).

www.chem.msu.su (OnexTporHas 6uOIHOTeKa [0 XUMHUK). Www.enauki.ru (MHTepHeT-

H3MaHue ULt yaurenedl « EcTecTBeHHBIe Haykmy). www. 1september.ru (MeTomuueckas razera
«IlepBoe centsbps»). www.hvsh.ru (xypran «Xumus B mxomey). www.hij.ru (xypran «XuMmus

H KH3HDY).

5 www.chemistry-chemists.com (/1eKTpOHHBIH MxKypHAT « XUMHKA W XUMHAS)




4. KoHTpPOJIb U OIleHKA Pe3yJbTaTOB 0CBOEHH 001 e00pa3oBaTe bHOI THCHHIIHHBI

KonTpoms wu  omeHka

Pe3yJIbTaToB

OCBOCHHS

o0meobpa3zoBaTenbHON

JUCITUIIIIMHEBL

PacKpBIBaIOTCS Yepe3 AUCHUILIMHAPHEIE Pe3yIbTaThl, HallpaBlIeHHEIE Ha (JOPMUPOBaHKE OOIIUX
H IPOo(eCCHOHANBHBIX KOMIIETEHIIUH 110 pa3ziesiaM U TeMaM CofepKaHus yueOHOro MaTepHana.

Oomasi/mpodeccnoHaIbHASA
KOMIIETEHIHS

Pazgen/Tema

THI oIeHOYHBIX
MeponpHATHII

OK 01.Bri6upats ciocoOs!
peIIeHus 3a1a4
poQeCcCHOHANBHOH eI TeTbHOCTH
MIPUMEHHUTENBHO K Pa3IHYHbBIM
KOHTEKCTaM

Pasnexn 1

Tema 1.1,1.2,1.3,1.4,1.5, 1.6,1.7.
Pasgen 2 Tema 2.1,2.2.

Pasnen 3 Tema 3.1.

Pasnen 4 Tema 4.1

Pasmen 55.1,5.2,5.3,5.4.

Pazgen 6 Tema 6.1

Pasgen 7 Tema 7.1.

Pasnen 8 Tema 8.1.

OK 02. Mcnons3oBats
COBpEMEHHBIE CPECTBA IIOMCKa,
aHaIH3a U HHTEPIPETAIUH
HHpOPMAITHH,

¥ WHPOPMAIIMOHHBIE TEXHOJIOTHA
JUIS BEITTOJTHEHUS 3a1a4
podecCHOHAIBHOM
JeSTeIbHOCTH;

Pasnmen 1 Tema 1.2, 1.4,1.6,1.7
Pazgen 2 Tema 2.1,2.2.
Pasgen 4 Tema 4.1,4.2.
Pasgen 5 Tema 5.2,5.3,5.4.
Pasgen 6 Tema 6.1.

Pasnen 7 Tema 7.1.

Pasnen 8 Tema 8.1.

OK 04. DddextuBHO
B3aMMO/IeVCTBOBATh X paboTaTh B
KOJUIEKTHBE ¥ KOMAaHJIE.

Pazpmen 1

Tema 1.7.

Pasgen 2 Tema 2.1,2.2.
Paspmen 4 Tema 4.1,4.2
Pasgen 5 Tema 5.2,5.3,5.4.
Pasgen 6 Tema 6.1

Pazgen 7 Tema 7.1.
Pasnen 8 Tema 8.1.

OK 07. ConeiicTBOBaTH
COXPaHEHHIO OKPYXKAIOIIEeH
CpeNbI, PecypcocOeperkeHuUIO,
IPUMEHATD 3HAHUS 00 U3MEHEHUH
KITUMAaTa, TPUHIIATIBI
OepeXITHBOTO TIPOU3BO/ICTRA,

3 (heKTHBHO NEeHCTBOBATh B
Ype3BBIYAWHBIX CHTYallHsX;

Paspmen 1

Tema 1.7.

Pasgen 5 5.1
Pasgen 8 Tema 8.1.

[IK1.1. OcyImecTBIATh
IUArHOCTUKY aBTOTPAHCIIOPTHBIX
CpPEICTB;

Pasmen 1 Tema 1.2,1.6,1.7
Pazgen 2 Tema 2.1
Pasgen 4 Tema 4.1
Pasgen 7 Tema 7.1
Pasnen 8 Tema 8.1

-TectupoBanue
- Y CTHBIHN ommpoc
-Pemenune pacu€THBIX
3amad
-Habmonerue 3a
X0I0M
BBIIIOJIHEHUS
MIPaKTHUKO-
OPUEHTHPOBAHHBIX
3aaHul
-IIpencraBnenue
PE3YJIBTATOB
IIPaKTHYECKUX U
1a00paTOPHBIX
pabor IIpoBenenue
XUMHYECKOTO
SKCIIEpPUMEHTA
-Brmonnenuve
KOHTPOJIBHBIX
pabort 1o
paszienam JUCIUILIAHE]
-O1enka
CaMOCTOATEIBHO
BBIIIOJIHEHHBIX 3a1aHUN
-Brmonnenue 3aganui
IIPOMEKYTOYHOU
aTTecTaluu
-OpoHTANBHBIA OIIPOC
-IIpaxTryeckue u
naboparopHble paboThI
-XAMUYECKUN TUKTAHT
-Pemenne
OKOJIOTHYECKUX 3a1a4
-Brmonaenue
THTIOBBIX PACUETOB IIO
TEMaTHKE
9KCIIEPUMEHTA (BBIXOJ
MIPOAYKTa PEaKIuy,
Macca HaBeCKH, 00BEM




THET. 2. OcyrecTBisaTh
TEXHUYIECKOE o0cIyXuBaHKe
aBTOTPAHCIIOPTHBIX CPEIICTB;

Paznmen 1 Tema 1.7,1.2,1.6

Pasmen 2 Tema 2.1
Paszgen 4 Tema 4.1
Paznen 7 Tema 7.1
Paznen 8 Tema 8.1

IIK1.3. IIpoBoauTH pEMOHT H
yCTpaHEeHHE HEHCIIPaBHOCTEH
aBTOTPAHCIOPTHBIX CPEJICTB;

Paznen 1

Tema 1.2,1.6,1.7.
Paznen 2 Tema 2.1
Paznen 4 Tema 4.1
Pazgen 7 Tema 7.1
Pasnen 8 Tema 8.1

TIKS.1. BrmonasaTe
IIMHOMOHTAXKHBIE paboTel c
HCIIONL30BAHUEM pasHoro

000pyOBaHUS U HHCTPYMEHTOB;

Paznen 1

Tema 1.2, 1.6,1.7.
Pasmen 2 Tema 2.1
Paznen 4 Tema 4.1
Paznen 7 Tema 7.1
Pazmen 8 Tema 8.1

IIK 5.4. OpopMIIITE OTUETHYIO
JOKYMEHTAIIMIO O BEITIOJIHEHHON
pabore;

Pazpmen 1

Tema 1.2, 1.6,1.7.
Pazgen 2 Tema 2.1
Pazmen 4 Tema 4.1
Paznen 7 Tema 7.1
Pasnen 8 Tema 8.1

DPacTBOPHUTEIIA).
-Pemenue pacueTHBIX
3amaqy

-CocraBnenue
YpaBHEHUH
XHMHYECKUX PEaKITUi,
HILTIOCTPUPYIOITHX
IIPOLECCHI,
IIPOHUCXOSINNE IPH
yCTpaHEHHH
’KECTKOCTH.

BOJIBI.

-3amura yueOHo-
HCCIIE0BATENHCKOIO
IIpOEKTa (C yU4eToM
Oymyrmmeit
IpodecCuoHaABHOM
IEATEITLHOCTH)
-3amuTa perneHus
Kelc-3a1ad (¢ yueToM
Oynymiei
npohecCHOHANBHOM
JIEATEIbHOCTH)

-3amuTa Kelica
(BRICTYTIIICHHE C
IIpE3EHTAIHEH ¢
Y4ETOM

Oymymei
npodeccroHaNBHOM
TEeSTEIHHOCTH)
-Pemenue TunoBeIx
3ama4

-Pemenue npaktuko-
OPHEHTHPOBAHHBIX
TEOPETUUECKUX
3alaHUM Ha pacyueT
KOHIIEHTpaun
3arpsI3HAIONTHIX
BEIIECTB K UX
CpaBHEHHE C
IIpenenbHO

IOy CTUMBIMH
KOHICHTpamuaIMH
(ITOK).

Keiic — 3amanwue




5. JIuceT u3MeHeHHIl U 10M0THeHNH, BHECEHHBIX B pa004yl0 IporpaMmmy

I i Hata u Ne
ara 0
[Tocne Hata u Ne IIPOTOKOJIA
No mynkTa | BHeceHUs BHECECHUS .
Ne . . ., | I3MeHeHm | mpoToKoIa paccMOTpEeHHUs
paboueit U3MEHEHUH | H3MEHEHUH
/ u PaccMOTpPEeHH | METOIUYECKIM
mporpaMM | | u .
i JOTIONHEHU | 51 TUKJIOBOH coBeToM/
BI JIOTIOJTHEHHW | AOIOJHEHH |, .
B g i KOMHCCHEHN IeIarOTHIECKH
i %}
M COBETOM
1

\S]
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