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1. MACHOPT MPOI'PAMMBI YYEBHOM JUCIUILJIAHBI

1. 1. ObsacTh NPpUMEHEHUA MPOTPAMMBI
mporpaMma MO0 XUMHUHU COCTABJICHA Ha OCHOBE (eaepajbHOTO KOMIIOHEHTa
roCyapCTBEHHOT'0 CTaHapTa cpeaHero (IoJHOT0) o01Iero oopa3oBaHus.

1. 2.lesu u 3axa4u y4eOHOM NMCHUILUIMHBI — TPEOOBAHMS K pe3yJibTaTaM
OCBOCHUSA Y4eOHOW IMCHUTIIHHBI:

"Xumus" (6a30BbIN YPOBEHB) - TpeOOBAHUS K IIPEAMETHBIM PE3yIbTaTaM OCBOCHHS
0a30BOT0 Kypca XUMHH JIOJIKHBI OTPaXKaTh:

1) chopMupoBaHHOCTH MPEACTABICHUNA O MECTE XMMHHU B COBPEMEHHOW Hay4YHOMU
KapTUHE MHpaA; TOHMMAaHUE POJU XUMHUU B (OPMUPOBAHUHM Kpyrozopa H
(GYHKIIMOHATBHOM TPaMOTHOCTHU Y€JIOBEKA JJIs PEUICHUS MPAKTUYECKUX 3a/1a4;

2) BiIaJeHUE OCHOBOIIOJIATAIOIIMMU XHMHUYECKUMHU TOHATUSMHU, TEOPUSMHU,
3aKOHaMM U 3aKOHOMEPHOCTSMHU; YBEPEHHOE II0Jb30BAaHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BJIAICHUC OCHOBHBIMHU MCTOJAMH HAYYHOI'O ITO3HAHHA, HCIIOJIb3YCMbIMHU B
XUMUU: Ha6JHOII€HI/I€, OITMCaHHC, HU3MCPCHHC, OKCIICPUMCHT, YMCHHUC
O6pa6aTBIBaTB, O0OBACHATH PE3YIIbTAThl IIPOBCACHHLBIX OIIBITOB M ACJIATbh BBIBOIBI]
TOTOBHOCTH M CIIOCOOHOCTH INPpUMCHATb MCTOAbI IIO3HAHHA IIpU PCHICHUU
IMPAKTHYCCKUX 3aJaY;

4) cpopMUpOBaHHOCTb YMEHHsI /1aBaThb KOJMYECTBEHHBIE OLICHKH W IMPOBOJUTH
pacyeTsl M0 XUMHUYECKUM (POPMYJIaM U YPaBHEHUSM;

5) BlIaJicHUE TTpaBUJIaMH TEXHUKHA 0€30TIaCHOCTH ITPH HMCIIOJIB30BaHUNA XUMHYECKUX
BCIILIECTB;

6) chopMHUPOBAaHHOCTh COOCTBEHHOW MO3WIIMU IO OTHOIICHHWIO K XUMHYECKOMN
nH(OpMaIUH, TOTydYaeMOl U3 Pa3HBIX HCTOYHUKOB.

B pe3yJibTaTe n3y4yeHusi XMuMUM HA 0230BOM YPOBHE YUCHHUK J0JIKEH

3HATH / MIOHUMATH

SadICHeuUe XUMUYECKUE NOHAMUA: BCIICCTBO, XUMHUYCCKUU JJICMCHT, aTOM,
MOJICKYJIa, OTHOCHUTCIIbHBIC aTOMHAad W  MOJICKYJIIpHas1 MacCCbl, HOH,
AJUIOTPOIINA,  HU30TOIIbI, XUMHYCCKasd  CBA3b, OJICKTPOOTPHULATCILHOCTD,
BaJICHTHOCTb, CTCIICHb OKHUCJICHHA, MOJIb, MOJIsSIpHAA Macca, MOHSIpHBIﬁ O6’I>GM,
BCIICCTBA MOJICKYJIIPHOIO MW  HCMOJICKYJIAPHOI'O CTPOCHHUSA, PaCTBOPBLI,
QJICKTPOJIUT U HCOJICKTPOJIUT, SJICKTPOIUTHYCCKAA AUCCOOHAIUA, OKHCINUTCIIb
1 BOCCTAHOBUTCIIb, OKHCJICHHUC 1 BOCCTAaHOBJICHHC, TEILIOBOU B(b(bCKT pPCaKIuu,



CKOpPOCTBb XUMHYECKOM pCaKknouM, KaTajlin3, XHMHYCCKOC PAaBHOBCCHUC,
YFJIGPOI[HBIP'I CKCJICT, (bYHKI_II/IOHaJIBHaSI rpyiiiaa, n3o0MCpH:, TOMOJIOT'HUA,

OCHOGHbIE 3aKOHbL XUMUU: COXPAHEHUS MACCHI BEIIECTB, TOCTOSIHCTBA COCTABA,
MEPUOINYECKUM 3aKOH;

OCHO6HblE meopuu xumuu: XUMHUYECKOM CBi3H, BJIGKTpOJIHTH‘IGCKOﬁ
Aucconuanun, CTpOCHUA OPTraHNYCCKUX COCI[I/IHGHI/If/'I;

eaiICHellue Geuyecmea U Mamepuansvl: OCHOBHBIC METaUIbl U CIUIABBI;
CepHas, COJsAHas, a30THasl M YKCyCHas KHUCJOTHI; IIEJIOYM, aMMHUAK,
MUHEPAJIbHBIC YJI0OpPEHUS, METaH, dTUJICH, alleTHIICH, OCH30J1, ATAaHOJ, JKHUPHI,
MbLJIa, TJIFOKO3a, caxapo3a, Kpaxmaj, KJIeTdyaTka, OeJKH, WCKYCCTBEHHBIC H
CHHTETUYECKHE BOJIOKHA, KAYYYKH, MJIaCTMACCHI;

yMeThb:

Ha3bléamb HN3YUYCHHBLIC BCHICCTBA IIO «TpHBHEU'IBHOﬁ» Ui MG)KHYHapOHHOﬁ
HOMCHKIIATYPC,

onpeodenams: BAJCHTHOCTb U CTENEHb OKHCIICHUS XUMUYECKUX JJIEMEHTOB,
TN XUMHYECKOW CBSI3M B COCIUHEHUSX, 3apsA] HOHA, XapakTep Cpeanl B
BOJHBIX  pAcCTBOpPAaxX  HEOPraHWYECKHWX  COCAUMHEHUH, OKUCIUTEIb U
BOCCTAHOBUTENb, IMPUHALICKHOCTh BEHIECTB K Pa3IMYHBIM  KJlaccaMm
OPTraHUYECKUX COCTUHEHNUI;

Xapakmepuzoeams: >IEMEHTHI MaJIbIX TMEPHUOJIOB IO HUX TMOJOXKEHUIO B
nepuonnueckorr cucreme J[.M.MeHnneneeBa; oOmmue XWMHUYECKHE CBOMCTBA
METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTaHUYECKUX
COCIMHEHU; CTPOCHHUE W XMUMHUYECKHE CBOMCTBA M3YyUYECHHBIX OPTraHUYECKUX
COCIUHCHUI;

00bACHAMb: 3aBUCUMOCTh CBOMCTB BEHIECTB OT HX COCTAaBA M CTPOCHHS;
MPUPOlYy XUMHUYECKOW CBA3M (MOHHOW, KOBAJICHTHOM, METAIMYECKON),
3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKkIuuh M TMOJOKEHUS XUMHUUYECKOTO
PaBHOBECHS OT Pa3IMYHBIX (PAKTOPOB;

6bINOJIHAMb XUMUUECKUU IKcnepumernm 110 PACIIO3HABAHHIO Ba)KHEUIITUX
HCOPraHUYCCKUX U OPraHNYCCKHUX BCUICCTB,

npoeooums  CaMOCTOSITENIbHBIA  IMOMCK XUMHUYECKOM HWH(popManuum ¢
UCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-IOMYJISIPHBIX H3JaHUM,
KOMIIBIOTEPHBIX ~0a3 JaHHBIX, pecypcoB MHTepHeTra); HCIOJIB30BATH
KOMIIBIOTEPHBIE TEXHOJOTUMU JUJIsi 00pabOTKM U TepeAayd XUMHUYECKOU
uH(poOpMalnu U €€ MPeICTaBICHUs B pa3IM4HbIX (popmax;

HCIO0Jb30BATh MNPHOOPETEHHbIe 3HAHMA W YMEHHS B MNPAKTHYECKOH
AeSITeIbHOCTH U NIOBCETHEBHOM KM3HHU /JIS:
OOBSICHEHUS] XMMHUYECKHUX SIBICHUN, MPOUCXOANINX B MPHUPOAE, OBITY M Ha
ITPOU3BOJICTBE;
ONpENEICHUS] BO3MOKHOCTM IPOTEKAHHWSI XUMHWYECKHX IPEBpPALICHUN B
Pa3IMYHBIX YCIOBUAX U OLIEHKHU UX MOCJIEICTBHIA;



9KOJOIM4CCKH I'paMOTHOI'O IIOBCACHUS B OKpY)KaIOHIeﬁ Ccpeac,

OLICHKM BIIMSHUS XUMHYECKOTO 3arpsA3HEHUs OKPYXKaIoLIEW cpeapl Ha
OpraHMU3M YEJIOBEKA U IPYTHUE )KUBBIE OPTaHU3MBI;

O6e3omacHOro OOpamieHusi ¢ TOPIOYUMHU U TOKCHYHBIMU  BEIIECTBAMH,
1a60paTOPHBIM 000PYAOBaHUEM;

MPUTOTOBJICHUSI PACTBOPOB 3aJaHHOM KOHIEHTpAallMd B OBITYy W Ha
ITPOU3BOJICTBE;

KPUTHYECKOW  OIEHKH  JIOCTOBEPHOCTH  XMMHYECKOH  HWH(OpMAIIHH,
ITOCTYNAIOLIEN U3 PA3HBIX HUCTOYHUKOB.

OcBoeHnne conepkaHusi y4eOHON TUCHUILIHHBI « XHUMHS», 00eceYnBaeT
AOCTUKeHHE CTYACHTAMH CJIEAYIONIUX Pe3yJbTATOB:

* IUYHOCHHDIX:

—— YyBCTBO TOPJAOCTU U YBaXXEHUS K UCTOPUU U JOCTHKEHUSIM OTE€YECTBEHHOMN
XUMUYECKON HAYKH; XMMUYECKU TPAMOTHOE MOBEJIEHNE B MTPOPECCUOHAIBHON
JESITEIbHOCTH U B OBITY MPHU OOpaIICHUH ¢ XUMHUYECKUMH BEIIECTBAMH,
MaTepHalaMH U MPOIECCaMU;

—— FOTOBHOCTb K MPOAOKEHUIO0 00pa30BaHMS U MOBBINIEHUS KBAIM(PUKALUU B U3-
OpaHHOU TPOdeCcCHOHATBHOM NeSTENbHOCTH U 00BEKTUBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIMI B 3TOM;

—— YMEHHE HCII0NIb30BaTh JOCTHKEHUSI COBPEMEHHON XMMUYECKON HAYKH U
XUMHYECKHUX TEXHOJOTUH JIJIsl IOBBIIIEHHSI COOCTBEHHOT'O MHTEIJUIEKTYaIbHOTO
pa3BUTHUSA

B BbIOpaHHOW IPO(EeCCUOHATIBHOM e TEIbHOCTH;

* MemanpeomMemHblix:

—— HWCTIOJh30BAHKE PA3IMIHBIX BUIOB TT03HABATEIHLHOMN NEITEIIEHOCTH M OCHOBHBIX
WHTEJUICKTYaJbHBIX OTIEpanyi (TOCTAaHOBKH 3a/1auu, (hOPMYITUPOBAHKS TUIIOTES,
aHaJIM3a M CHHTE3a, CPAaBHEHUS, 0000IICHNS, CHCTEMAaTHU3aIiH, BBISBICHHS
MIPUYUHHO-CJICICTBEHHBIX CBS3CH, MOMCKA aHAJIOTOB, (DOPMYIUPOBAHUS BEIBOIOB)
JUISL PEIICHUS TTIOCTAaBJICHHOU 3a71a4H, MPUMEHEHUE OCHOBHBIX METOIOB ITO3HAHUS
(HaOJIrOACHUS, HAYYHOTO SKCIIEPUMEHTA) JUIS U3YUYEHUS Pa3IMYHBIX CTOPOH
XUMHUYECKUX 00BEKTOB M IIPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIUMOCTh
CTaJIKMBATHCS B IpodeccuoHanbHol chepe;

—— UCIIOJIb30BAHUE PA3TUIHBIX UCTOYHUKOB JJISI IOJYYCHUS XUMHUUECKOM
nHpopManuu, yMeHUE OIIEHUTD €€ JIOCTOBEPHOCTD VISl JOCTHXKEHUS XOPOITUX
pe3yJbTaToOB B IIpodeccuoHalbHOU cdepe.



1. 3. PexkomMeHayemoe KOJHYECTBO YacCOB HA OCBOCHHE IPOrpaMMBbI
Y4eOHOM TUCHMIIIMHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOydaromierocsi 1624ac, B ToM 4ucie:
00s13aTeIbHOM ayAUTOPHON yueOHOM Harpy3ku oOy4darorierocs 108 gaca;

CaMOCTOSTENIbHOM paboThl 0Oyyaromerocs 19 yacos;
KOHCYJIbTalllM 35 4acos.

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOU JUCIUIJIMHBI

2.1. O0beM yueOHOM TMCIUIUIMHBI ¥ BHAbI Y4e€0HOH padoThI

Bupa yueOHoi1 padoThI Oovem uacos

MaxkcumasbHasi yueOHast HAarpy3ka (Bcero) 162
Oo0s13aTesibHAs Ay IMTOPHAs yueOHasi HATPy3Ka (Bcero) 108

B TOM YHUCIJIE:

MPAKTUYECKUE 3aHATHUS 54
KOHCYJIbTall! 35
CamocrosiTeibHas padboTa o0yuawuerocs (Bcero) 19
Wrorosas arrecraius B popme — Ix3amen




2.2. TemaTuyeckMid IJIAH M COiePKAHNE Y4e€OHOI JUCUMIIMHBI "'Xumus"

HaumenoBaunue
pa3/ielioB U TEM

Copepxanue yaeOHOTO MaTepHalia, MPakKTHIECKUe paboThl, CAMOCTOSATEIbHAS padoTa 00yUJarONIUXCs

O0BeM
4acoB

BBenenune

Copepxanne y4eOHOro MaTepuaJia

Hayunbie MeTO/IbI TO3HAHMS BEIIECTB U XMMHUYECKUX sIBJICHUH. POJIb SKCTIEpUMEHTa U TEOPHUH B
XUMHUH. MOJIeTMpOBaHUE XUMUYIECKUX ITPOIIECCOB. 3HAYCHNE XUMHH TTpH ocBoeHuH nipodeccuii CITO
u cienuanbHocTel CITIO TexHnueckoro npoduis npodeccnoHalIbHOTO 00pa30BaHMUS.

CamocrosiTesibHasAs padora

3HaueHUEe XUMUH.

Paznen 1. O0mas u Heopranudeckasi XuMmsi

Tema 1.1.
OCHOBHBIE IOHATHUS U 32AKOHDI
XUMMH.

Cojnep:xxanue y4eOHOro MaTepuaja

OcHoBHbIE IOHATHS XUMHUH. BeniectBo. AtoM. Monekyna. XuMUUECKUI 3JIEMEHT. AJUIOTPOIIHSL.
[IpocTsie u cnoxHble BeniecTBa. KauecTBEeHHbIN U KOJTUYECTBEHHBIN COCTAB BEIIECTB. XUMUYECKUE
3HaKH U GopmyIibl. OTHOCUTEIBHBIC aTOMHASL U MOJIEKYJIIpHast Macchl. KonmuecTBo BemecTsa.
OcHoBHbI€ 3aKOHBI XUMHH. CTEXNOMETpHS. 3aKOH COXPaHEHUS MAacChl BEIIECTB. 3aKOH ITOCTOSHCTBA
COCTaBa BEUIECTB MOJIEKYJISIPHOU CTPYKTYpbl. 3aKOH ABOra/ipo U CJIEICTBUS U3 HETO.

HpaKanecmle 3aHATUA

PacuerHble 3a1aun Ha HAXOXKACHUE OTHOCHUTEIBbHOMH MOJ'IGKy.]'IHpHOﬁ MacCcChbl, OIIPpCACIICHUC MacCOBOM
JOJIN XUMHYCCKHX 5JICMCHTOB B CJIOXKHOM BCIICCTBC.

CamocrosiTesibHass padora

AJ'IJ'IOTpOHI/IH. HpOCTHe M CJIOKHBIC BEIICCTBA.

ITorsaTrne 0 XMMHUYIECKON TEXHOJIOTUH, OMOTEXHOJIOTUY ¥ HAHOTEXHOJIOTHH.

Tema 1.2.

Ilepuoanyeckuii 3aK0H 1
Ilepnoanyeckasi cucrema
XHMHYECKHX

semeHTOB /I. U. MeHaeneeBa u
CTPOEHHE ATOMA

Conepxanue y4eOHOro MaTepuaJia

12

[epuonnyeckas TabiauIa XUMUYECKUAX JIEMEHTOB — rpaduyeckoe 0ToOOpaKeHHE IEPUOTUICCKOTO
3akoHa. CTpYKTypa Mepruoauveckor TabIuIbl: IepHobl (Malible U OOJBIIKE), TPYIIIHI (TJIaBHAS U
noOoyHasi).

Crpoenue atoma u Ilepuonnueckuii 3akon J{. . MenneneeBa. AToMm — ci0xHas yactuua. SAapo
(IpOTOHBI U HEUTPOHBI) U AIEKTPOHHAs 00onouka. M3oTombl. CTpoeHHe 31EKTPOHHBIX 000JI0UeK
aTOMOB JJIEMEHTOB MaJIbIX MEePHOA0B. OCOOEHHOCTH CTPOSHHSI AIEKTPOHHBIX 000JI0UYEK aTOMOB
3JIEMEHTOB OOJIBIITUX MEPUOAOB (ITepeX0oHbIX AneMeHTOB). [loHaTHe 00 opOuTaANIsX. 5-, p- U d-
opOuTanu

CamocrosiTesibHass padora




[lepuonuueckuii 3akon /1. 1. Menneneesa. Otkpoitue /1. 1. Menaeneessim [lepuonnyeckoro 3akona. | 4

[epuonnyeckuii 3akoH B hopmynuposke J. V1. Menneneena.

CoBpemennas popmynupoBka [leproauueckoro 3akona. 3nauenue [leproauyeckoro 3aKoHa u

[Iepnoanueckoi cucTeMbl XUMUYECKUX 31eMEeHTOB /[]. 1. Menneneesa i pa3BUTHs HAYKH U

MOHUMaHUS XUMUYECKON KAPTUHBI MUPA.

I[IpakTHyeckue 3aHATHSA

DJEeKTPOHHBIE KOHPHUTYpaIlMA aTOMOB XMMHUYECKHX 3JIEMEHTOB M TpaduuecKoe n300pakeHue 2

JIEKTPOHHOU KOH(MUTYpAIH aTOMOB.

MonenupoBanue noctpoeHus Ilepuoanyueckoil TaOIHIbI XUMUYECKUX ITEMEHTOB. 2
Tema 1.3. Conepxxanue y4ueOHOro MaTepuaJia 15
Crpoenue BeuiecTna Honnas xumuueckas cBsi3b. KoBajieHTHass XUMUYECKas CBI3b. MeTaluinuecKkas CBA3b. 2

YucTsle BewecTBa U cMecu. [lonsaTue o cmecu BeniecTB. ['oMorenHnsie u rereporenssle cMecu. Cocta | 2

cMeceil: 00beMHasi 1 MAacCOBasl I0JIM KOMIIOHEHTOB CMECH, MacCOBasi JI0JIsi IPUMECEH.

JlucriepcHble CHCTEMBI. 2

IIpakTH4yeckue 3aHATHSA

[IpuroroBnenue cycreH3nu kapOoHaTa Kajablus B Boje. [loydeHne sMyI5CHl MOTOPHOTO Macia. 2

O3HaKOMJICHUE CO CBOMCTBAMHU JMCIIEPCHBIX CUCTEM. 2

CamocrosiTesibHass padora 5

ArperaTHble COCTOSIHHS BEILIECTB U BOJIOPOAHAS CBS3b. TBepAoe, )KUIKOE U ra3000pa3HOe COCTOSHUS

BenlecTB. [lepexon BelecTBa U3 OJJHOTO arperaTHOrO COCTOSIHUS B IPYTroe€.

Hucnepcusie cuctemsl. [lonarue o qucnepcHoii cucreme. JucnepcHas dhas3a u AUCIEpCUOHHAS Cpelia.

Knaccudukanus nucnepcHsix cucteM. IIoHsATHE 0 KOTOMIHBIX CUCTEMAX.
Tema 1.4. Conepxanue yueOHOro MaTepuaJia 15
Bona. PacTBopbl. Bopa. PactBopsl. PactBopenune. Bosia kak pacTBOpUTEb. 2
JJeKTpoIHTHYECKAs] MaccoBas 105151 paCTBOPEHHOT'O BELIECTBA. 2
AMCCOLHALIUSA. DJIEKTPOIUTHYECKAs] JUCCOLIMAIIMSI. 2

IIpakTH4yecKue 3aHATHS

Pemenne pacuéTHbIX 3a71a4 Ha KOJIMYECTBEHHYIO XapaKTEPUCTHKY PacTBOPOB. 2

[IpuroroBieHue pacTBOpa 3aJaHHOW KOHLICHTPALIUH. 2

CamocTosiTeJibHasi padora




KectkocTh BOJIbI M CIOCOOBI €€ ycTpaHeHus. Pemenne pacy€THbIX 3a/1a4 Ha KOJIMYECTBEHHYIO 5

XapaKTEPUCTUKY pacTBOpOB. MuHepaibHbIe BoAbL. PacTBOpEI BOKpyr Hac. THIbl pacTBOpOB.
Tema 1.5. Copepxanue yueOHOro MaTepuaJia 20
Kaaccndukanusa neopranndeckux | KuciaoThl M UX CBOMCTBA. 2
COeIUHEeHUI U UX CBOMCTBA. OCHOBaHUSI U MX CBOMCTBA. 2

Comnu 1 uX CBOMCTBA. 2

['eneTnyeckas cBsI3b MEXKIY KJI1aCCAMH BELIECTB. 1

IIpakTHYeckne 3aHATHS

B3anmopeiicTBue MeTauioB ¢ KUCIOTaMU. B3auMoaeiicTBue KUCIIOT C OKCUAAMHU METAILJIOB. 2

B3aumopaeincTBie KUCIOT ¢ OCHOBAHUSIMH.

HcnbiTanue pacTBOpOB LIen0Yel HHAMKAaTopamMu. B3anmoelicteue menouel ¢ conamu. Paznoxenne | 2

HEpPAaCTBOPHUMBIX OCHOBAHUM.

BsaumoneiictBue coneil ¢ Metaiamu. BzaumoneiictBue coneil ¢ kucioramu. Bzaumopeiicrsue coneir | 2

ApYT € IpYTOM.

CamocTosiTeJibHasi padora 2

CepHas KUCIIOTa — «XJIe0 XUMUYECKOW MPOMBIIIIIEHHOCTHY. OKCHUJIBI U UX CBOMCTBA.

Coneobpasytomue u HecosieoOpasyromue okcuabl. OCHOBHBIE, aM(POTEPHBIE U KUCIIOTHBIE OKCHIBI.

KoncynbTanus k s5K3aMeny. 5
Tema 1.6. Conepxanne y4eOHOro MaTepuaJia 21
XuMHYeCKHe peakuuu Kitaccubukanus XUMHYECKUX PEaKIIHA. 2

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH. 2

CKOpOCTh XMMHUECKHUX PEAKIIMMA. 2

OO6paTUMOCTh XUMHUYECKUX PEAKIIHIL. 2

IIpakTH4yecKue 3aHATHSI.

Peaxius 3amenieHust Meau 5KkeJIe30M B pacTBOPE MEAHOTO KyIopoca. 2

Peakmyn, uaynme ¢ 00pa3oBaHUEM OCaJIKa, ra3a WM BOJIBL.

3aBUCUMOCTBH CKOPOCTH B3aUMOJICHCTBHUS COJISTHOM KUCIOTHI C METAJJIAMU OT UX MIPUPO/IBL. 2

3aBUCUMOCTbh CKOPOCTH B3aUMOJIEHCTBHUS LIMHKA C COJIIHOM KUCJIOTOM OT €€ KOHUEHTPALMH.

3aBUCHUMOCTbh CKOPOCTH B3auMoeicTBus okcuaa meau (II) ¢ cepHo KMCIOTON OT TeMIEepaTyphl. 2

CamocrosiTesibHas padoTa

Koncynpranus Kk s3k3ameny 7
Tema 1.7 Conepxanue yueOHOro MaTepuaJia 18

10




MeTajiibl 1 HEMETAJLIbI

Mertamibl. OcCOOEHHOCTH CTPOCHHS aTOMOB U KpUCTAIII0B. DU3NYECKHEe CBOMCTBA METAJIJIOB.
XUMHYECKHE CBOWCTBA METAJIJIOB. DJIEKTPOXUMUYECKHM psiJ HAPSKEHUM METaIJIOB.

Hemetamnsl. OcobeHHOCTH CTPOCHHUA aTOMOB. Hemeranner — IIPOCTBIC BCIICCTBA. 3aBHCUMOCTh
CBOMCTB T'aJIOI€HOB OT UX ITOJIOKCHUS B HepHOHquCKOﬁ cucreme. OKHCIUTENLHBIE

1 BOCCTAaHOBHTEIILHBIC CBOIICTBA HEMETAJIOB B 3aBUCUMOCTH OT UX IOJI0KCHUS B pany
QJICKTPOOTPULIATCIIBHOCTH.

HpaKTuqecmle 3aHATHUSA

O3HAaKOMJICHHE CO CTPYKTYPaMH CEporo U OEJIOro YyryHa.

Pacno3naBanue PYyA KEJIC3a.

[Toyyenue, cobrpaHue U pacrio3HaBaHHUE ra3oB.

Pemenue OKCIICPUMCHTAJIbHBIX 3a41a4.

CamocTosiTesibHas padoTa

[©) N1\ N1 SRS RE )

KOHCYJ’IBT&HI/IH K DK3aMCHY.

Pa3jen 2. Opranuyveckasi XuMusi

Tema 2.1
OcHOBHBIE TOHATHSA
OpPraHMYecKoil XMMHH.

Conepxanue yueOHOro MaTepuaJia

12

[Ipenmer oprannyeckot xumuu. [IprposHbIe, HCKYCCTBEHHBIE U CUHTETUYECKHUE OPTaHUYECKHE
BeniecTBa. CpaBHEHNE OPraHUYECKUX BEILECTB C HEOPTaHUYECKUMHU.

Teopus crpoenus opranndeckux coequHeHnii A. M. bytiepoBa. OCHOBHBIE MOJIOKEHHS TEOPUU
XUMHUYECKOTO CTpOCHHUs. MI3oMepHsi 1 H30MEPBHI.

KJ'IaCCI/I(I)I/IKaI_II/Iﬂ OpPraHu4YCCKuUX BCUICCTB. KHaCCI/IQ)I/IKaHI/IH BCIIECTB IO CTPOCHUIO YTJICPOAHOTO

CKeJeTa M HATMYHIO (PyHKIIMOHAIBHBIX rpyni. ['omosioru u romonorus. Hayana HOMEHKIATyphl
IUPAC.

IIpakTH4yeckue 3aHATHSA

H3rorosneHue MOI[GJ'IG?I MOJICKYJI OPIraHHUYCCKHX BCIICCTB.

CamocrosiTesibHas padoTa

KOHCYJ’IBT&HI/IH K DK3aMCHY.

Tema 2.2.
YriaeBoaopoabl U UX MPUPOJAHBIE
HCTOYHUKH.

Conepxanue yueOHOro MaTepuaJia

18

AJKeHbl. DTUJIEH, €r0 MOJIyYyeHue (JIeruIpupoBaHUEM 3TaHa, JIEMOJIMMEpU3alueil MOIUITUIICHA).

T"omonornueckuit pAd, N30MCPHA, HOMCHKJIATYpA aJIKCHOB. XHWMHUYECKHE CBOMCTBA dTHIICHA.

11




I[I/IGHI)I M KaydyKH. ITonstue o AUCHAX KakK yrjiieBoaopoaax ¢ AByM:A I[BOI>'IHI>IMH CBA3sAMMU.

ComnpshxeHHbIE AUEeHBI. XUMHUYECKHE CBOMcTBa OyTanuena-1,3 u uzonpena: odeciBeynBaHme OpOMHOI

BOJIbI M MOJIMMEPHU3allvs B Kayuyku. HaTypalibHblil U cHHTETHUeCKHEe Kayuyku. Pe3uHa.

AnkuHbl. AueTtwieH. XMMHUYECKHE CBOIMCTBA alleTUJIeHa: TOpeHue, 00ecliBeunBaHe OPOMHOMN BOJIbI, 2

MPUCOEAMHEHUN XJIOPOBOIOpoAa U ruaparanus. [IpuMeHenure alieTuieHa Ha OCHOBE CBOMCTB.

IIpakTH4yecKue 3aHATHS

[TonydyeHue 1 U3ydyeHue CBOKMCTB METaHa. 2

O3HakoMJIeHHE ¢ KOJUIeKIMerd o0pa3oB HeTH U MPOAYKTOB €€ mepepadOTKH. 2

O3HakoMIIEHHE C KOJUIEKIIMEH KaydyKoB 1 00pa3aMu U3l U3 Pe3NHBI. 2

CamocrosiTesbHast padora

KoncynbTanus K 5K3aMeny. 6
Tema 2.3. Copepxanue yueOHOIro MaTepuaJia 15
Kucaopoacoaepxkamme Cnuptbl. DeHon. Anbaeruapl. 2
OpraHu4yecKye coeAMHEeHHusl. IpakTHyecKue 3aHATHSA

KapOoHoBbIe krcioThl. CBOWCTBA YKCYCHON KHCJIOTHI, OOIIUE CO CBOMCTBAMH 2

PactBopenue rnuiepuna B Bojie U B3aumozeiictaue ¢ runpokcuiom menu (II). Coiicta ykcycHoM 2

KHCJIOTBI, 00IIME CO CBOMCTBAMU MHUHEPAIBHBIX KHCIIOT.

Jloka3aTesbCcTBO HEMPEAeIbHOTO XapaKTepa )KHUIKOT0 KHUPa. 2

B3aumoneiicTBue riaoko3bl U caxapossl ¢ ruapokcuaoM meau (I1). KauectBennas peakius Ha 2

Kpaxmai.

CamocrosiTesibHas padorTa

Koncynbranus k 5K3aMeHy. 5
Tema 2.4. ConepxxaHue y4eOHOro MaTepuaJia 7
A3oTcoaep:kaiiue opraHuyeckue [TosmMepsl. 1
coequHeHus. [loammepsl IpakTnyeckne 3aHATHS

Amunbl [lonyyenue u n3ydeHrne aMMHOCOEIUHEHUN. 2

benku. [lepBuunas, BTopudHasi, TpeTUYHAs CTPYKTYpHI OenkoB. JleHatypanus 6enka. PactBopeHue 2

0enkoB B Bojie. OOHapyKeHHEe OCITKOB B MOJIOKE ¥ MSICHOM OYJIbOHE.

CamocrosiTesibHas padoTa

KoncynbTranus k s3K3aMeHy. 2

BCEI'O: 162
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3. YCJIOBUA PEAJIN3AIIAU YYEBHOM JUCIUILINHBI

3.1. TpeOoBaHKMs K MMHMMAJILHOMY MaTePHAJIbLHO-TEXHHYECKOMY O0ecre4eH U0

Peanuzanus yueOHOM TUCHUILTUHBI TpEOyeT Hamu4us Jlabopatopuii — 1:

TexHuueckue CpecacCTBa O6y‘l€HI/IHI

JKpaH;
HOYTOYK;
IIPOEKTOD;

O6opynoBaHue KaOuHeTA:
1. Cepust cmnpaBouHblx TabOmui, no xumuu («llepumomnueckas cucrema

xumudeckux aneMeHToB JI.M.MeHueneeBay,
KHUCJIOT U OCHOBAaHHM B BOJIEY, «).

«PacTtBOpuMOCTD  conen,

HaGop kpuctamnueckux pemeTok: aamasa. ['padura, nuokcuaa yriepoja,
xkeneza. Marnus. Menn, noBapeHHOM COJIM, MOAQ, JIbJa U KOHCTPYKTOP IS

COCTAaBJICHUS MOJICKYIJI.

Habop xumudeckoit mocyapl 1t JabopaTopHbIx padot mo xumuu (HITXJT)
[TpuGopsl 1 TPUCTIOCOOICHUSI: KOMIUICKT TIOCYABI U TIPUHAIICKHOCTEH 715
MIPOBEICHMS JTAOOPATOPHBIX PadOT M TPAKTHYECKUX padoOT (IITAaTHBBI C
npoOupkaMu, KoOJObI, (QuIbTpOBaNbHAs OyMara, XHUMHYECKHE CTaKaHBI,

CIIUPTOBKHM, CTEKJISIHHbIE TMAajouku, (appopoBbie

WHIUKATOPHI).

HarypanbHbie 00bEKThI KOJUICKITUHN:

AJIFOMMHUU;

BOJIOKHA;

KaMEHHBIA YTOJIb ¥ TIPOAYKTHI €T0 IMepepaboTKH;
KaydyK,

METaJUIbl U CIUJIABBL;

MHHEPAJbl U TOPHBIE MIOPO/IbI;

He(DTh U BaKHEHIIIE TIPOTYKTHI €€ mepepaboTKH;
TJIACTMACCHI;

CTEKJIO U U3JICJINS U3 CTEKIIA;

TOILINBO;

YyTYH U CTaJlb;

[IKaJia TBEPIOCTH.

CITMYKH,
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3.2. UudopMmannonHoe odecrnevyenue o0yueHmst
Ilepeyenr y4eOHBbIX wu3gaHuii, WHTepHeT-pecypcoB, [IONOJHHUTEILHOM
JIUTEPATYPHI

OcCHOBHBIC HCTOYHUKHU:

[Iporpamma mnpennaraercst st paOOThl MO HOBBIM y4YE€OHHUKAM XHUMHH
aBropoB ['.E. Pym3utuca u @.I'. ®enpamana, npomeqmuMm skcreptusy PAH u
PAO u Bowmeammm B DenepanbHblii MepedeHb YYEOHUKOB, PEKOMEHIOBAHHBIX
MunucrepctBoM oOpa3zoBanus U Hayku P® k ncnonb3oBaHuio B 00pa3oBaTeIbHON
mporiecce B 001eo0pa3oBaTeNbHBIX yupekaeHusx Ha 2015 — 2016 yqeOHsbIit To/1.

1. Pyn3utuc I'.E., ®enpaman O.I'., Xumus. 11 ximacc. — M.: IIpocsenienue,
2016.

2. Pynzutuc I'.E., ®enpaman @.I'., Xumus. 10 knacc. — M.: IIpocsemienue,
2016.

3. Xomuenko M.I".COopHUK 3a/1a4 U YIIpaKHEHUH IO XUMUHU.

4. Tpoeryoosa H.II. [Toypounsie pazpabotku no xumuu. - M.: BAKO, 2019.

JonosHuTeILHAS JIUTEPATYPA AJISl YUUTEs.

1. Hunaktuueckuid marepuan no xumuu ans 10 — 11 kmaccoB: mocobue st
yuurens/A.M.Panenkuii, B.IL.I'opmikoBa, JL.H.KpyriukoBa.-M.:
[Ipocsemenne, 2019. — 79 c.

2. Kontponbasie paboTs! mo xumun B 10 — 11 kimaccax: mocobue amst yuanTtenst/
A.M.Pagenkuii.-M.: IIpocsenienue, 2016.-96 c.

3. Hawana xumun. CoBpeMeHHbIA Kypc i noctynaronmx B BY3sl: yueObHoe
nocooue nas1 BY3os/ H.E.Ky3spmenko, B.B.Epemun, B.A.Ilonkos.-9-¢
u3JlaHue, nepepadoTaHHOe U JonoaHeHHoe.-M.: Dk3amen, 2015.-832 c.

4. Opranuyeckas XUMHUs B TecTaxX, 3ajJadax M ynpaxHeHusx. 10 kiacc:
yueOHOe nocodue TUTSI 0011e00pa3oBaTeNbHbBIX yUpexKACHUM/
O.C.I'abpuansin, W.I.Octpoymos, E.E.OctpoymoBa. — 2-u3., CTEPEOTHIL.-
M.: ipoda, 2019.-400 c.
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4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHO
TV CHUILIAHBI

KoHTposi, W oOmeHKa pe3yJbTaTOB OCBOCHHUA  y4ye€OHOW  JAUCLMILIUHBI
OCYLIECTBIISIETCA IPENOJABaTeIeM B IIPOLECCE IPOBEICHUA ITPAKTUYECKHUX
3aHATAA ¥ 7a00paTopHBIX pabOT, TECTHUPOBAaHUS, a TakKXKE BBIOJIHEHUSA
00y4aroIuMUCs HHAUBHUIyaIbHBIX 3aJJaHUH, TPOEKTOB, UCCIEIOBAHUA.

Pe3ybTaThl 00y4eHHS @®opMbI H METOAbI KOHTPOJISI H OLIEHKH
(ocBOEHHBIE YMeHMsl, YCBOCHHbIE 3HAHHS) pe3yIbTaTOB 00yUeHHs
Y.l. HashBaTh M3ydCHHBIC BCIIECTBA 10 | o  HaGumiogeHHe 33  JCATEIbHOCTBHIO
«TPUBUATBHOI AN Me3KTyHapOJHOM 06yYaomErocs B nporiecce
HOMCHKIIATYPC, BBIITOJIHECHUS nabopaTopHo-
Y .2.00penensaTh:BaleHTHOCTE U CTEIEHb HPAKTHHCCKUX 3aHATHH,
OKHCIICHUSI XMMHUYECKHX DJIEMEHTOB, THUI TECTHPOBAHKE, KOHTPOJIbHBIC PAOOTEL,

XMMHUYECKOW CBSI3U B COCIAMHEHHSX, 3apsi/l HOHA, 9K3aMCH.

XapakTep Cpeabl B BOJHBIX  pacTBOpax
HEOPTraHWYECKUX COCAMHEHUN, OKUCIUTENh U
BOCCTAHOBHUTENb, NMPUHAJIC)KHOCTh BEIIECTB K
pa3IUYHBIM Kjaccam OpraHUYECKUX
COEIUHCHMI,

V.3, xapakTepu3oBaTh: DJIEMEHTBHl  MaJIbIX
MEPHOIOB I10 UX IMOJIOKCHHIO B MTEPHOIUICCKOM
cucreme J[.M.MenpaeneeBa; oOIIHe XMMHUYCCKUE
CBOMCTBA META/VIOB, HEMETA/UIOB, OCHOBHBIX
KJIaCCOB  HCOPraHHMYCCKUX U  OpPraHUYCCKUX
COCIMHEHUI; CTPOCHUE U XMMHYECKHE CBOKMCTBA
N3YUYCHHBIX OPraHUYCCKHX COGHHHGHHﬁ;

Y .4.00bSCHITD: 3aBUCHUMOCTh CBOICTB B€IICCTB
oT nux coCTraBa n CTPOCHHUA, npupony
XHUMHYECKOM CBA3H, 3aBUCUMOCTb CKOpPOCTH

XUMHAYECKON peaknuu u MOJIOKCHHS
XUMHYECKOTO  PaBHOBECHSI OT  Pa3IUYHBIX
(hakTopoB;

Y.4.1aBaTh  KOJMYECTBEHHbIE  OLEHKU U
MPOBOAUTH PACUETHI IO XUMUYECKUM (opMyam
Y YPABHCHUSIM;

Y.5 Biamerb OCHOBHBIMM METOJAMU HAYYHOI'O

MMO3HAHUS, WCMOJIb3YyEMBIMU B XUMHHU:
HaOII0/IeHUE, OIIMCaHUE, HU3MEpEHHE,
AKCIIEPUMEHT; YMEHHE 00pabarkIBaTh,

00BACHATH pE3YyJIbTaThl IIPOBCACHHLIX OIILITOB U
J€J1aTb BbIBOJABI, T'OTOBHOCTH H CIIOCOOHOCTH
INPpUMCHATbL MCTOJbI IIO3HAHUS IIPHU PCIICHUU
IMPAKTUYCCKUX 3aaa4;

3.1. BaxkHEHIIINE XUMUYECKHE TOHATHS;
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3.2. OCHOBHbBIE TEOPUU XUMUHU;

3.3. BaKHeMIIIKME BEIIECTBA U MaTEPUAIIbL;

3.4. OCHOBHEIC 3aKOHBI XMMHU;

3.5. 0 MecTe XMMHHM B COBPEMEHHOW Hay4yHOH
KapTHUHE MUPAa;

3.6.nmpaBusia TeXHUKW O€30MacHOCTH  TMpHU
MCIIOJIb30BAHUU XUMUYECKUX BEIIECTB;

Pa3padoryuk:

O06nacTHOE TOCYIapCTBEHHOE aBTOHOMHOE

npodeccuoHanbHOEe 00pa30BATEIBHOE YUPEKICHHIE

«/IMUTPUEBCKUI CETBCKOXO35IMCTBEHHBIN TEXHUKYM»

[Ipenonasarens O.B. BarpakoBa
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