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Pa6ouas nporpamma y4e6Hoi#t quciuminasl OJ1.02.03. Xumus B coorBeTcTBHH [lpHka3s
Munnpocseuierus Poccun ot 14.06.2022 N 443

"O0 yTBepXAeHNH (eAePATBHOTO FOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa
cpeanero npodeccuoHaIbHOro 06pa3zoBaHus No cnetyanbHocTd 29.02.10
KoHcTpyspoBaHue, MOJETMPOBaHNE ¥ TEXHOJOTHSA U3TOTOBICHHS U3/EIHH JIETKOH
npoMelluieHHOCTH (110 BugaM)"(3apeructpuposano B MuHiocte Poccun01.07.2022 N
69121)

denepalibHOIO rOCYAapCTBEHHOrO 00pa30BaTEIbHOrO CTAHAAPTAa CPEJHEro 00LIEero
00pa3oBaHus, YTBEPXKIEHHOro npukasoM MuHoOpHayku Poccum ot 14.06.2022
Ne443

- C Y4eTOM: -poGuJs MoJy4aeMoro o0pa3oBaHHsl. -IPAMEPHON NPOTrPaMMBI

— PexoMenganuii mo opraHu3allii THOJIY4YeHHs CpefHero olluero obpa3oBaHUs B
npejesiax OCBOeHUs 00pa30BaTeNbHBIX NPOIPaMM CPEAHEro NpodeCcCHOHAIBHOIO
obOpa3oBanusi Ha 6a3e OCHOBHOro o0iuero oOpa3oBaHUs C y4eTOM TpeOOBaHHM
denepabHBIX rOCYJApPCTBEHHBIX 00pa30BaTEeNbHBIX CTAHAAPTOB M MOJXy4Yaemoi
npodeccuy WK CHEeHaJlbHOCTH CpeliHero mnpodeccHoHanbHOro obpa3oBaHUs
(pa3pabotanbl  [lemapTaMeHTOM TOCYINAapCTBEHHOH TOJMTHKH B  cdepe
noaroroBku pabounx kaapos U 110 Munob6pnayku Poccun coBmectHo ¢ ®I'AY
«®DenepanbHblii MHCTHTYT pa3BUTHA oOpa3zoBaHus» (mucbMo JlemaprameHTa
roCyJapCTBEHHOW NOJMTHKH B cdepe MOAroToBKH paboumx kaapos u JI1O
Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259);

— Meroauyecknx  pexkoMeHmamuii 1o  pa3pabotke  paboyMx ~— mporpamMm
obieobpa3oBareybHbIX YU4EOHBIX AUCHUAIUIAH B IpejeiiaX OCBOCHHS OCHOBHOM
npo¢eccuoOHAIbLHOH oOpa3oBaTeNbHON IpOrpaMMBbI CpeaHero
npogeccuonanpHoro o6pasosanus ([INIKPC wu IIMICC3), pa3paboTraHHBIX
Otnenom mnpodeccuoHanbHOro oOpa3oBanus MUHUCTEpCTBA OOpa3oBaHHUS W
Hayku PecryGauku JlarectaHa B COOTBETCTBHU C pabOYdM y4eOHBIM IIIAHOM
obOpazoBarenbHON opranu3anuu Ha 2024/2025 yue6HBI# roa.

Pa3zpabotuuxu: _ Ymaposa M.b. 7%/ npenoaasarens [ BIIOY PJ] UTIK.

Penensentrsi: HMcmanmnos Y.C. f///'// y npenogasarens [ BITIOY P/ UTIK.
(F s
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1. IACIIOPT PABOYEN IMPOTPAMMBI YYEFHOM TUCIHHAILIMHBI XUMMUSI

1.1. O6aacrb npuMeHeHHs padoyeil NporpaMmal
PaGouass mnporpamma ydeOHo# muciumuinabl OJ1.02.03. XuMus ABIsSETCS YaCThIO

OCHOBHOH TpPo(eCCHOHANIBHOW 00pa3oBaTeIbHON NIPOrpaMMBl ITOATOTOBKH
CIeIHaINCTOB cpeHero 3BeHa B coorBeTcTBHH ¢ PI'OC Ilpukas MuHnpocsemeHus
Poccuu ot 14.06.2022 N 443" 06 yTBepxIeHUH (eiepalbHOro rocy1apcTBEHHOTO
00pa30BaTeIbHOrO CTaHAapTa CpeHero NpodeCcCHOHAIBLHOro 00pa30BaHHU 110
crienaibHOCTH 29.02.10 KoHcTpyupoBaHue, MOAECITUPOBAaHHE U TEXHOJIOTHs
U3rOTOBJICHHS U3/IeIHi JIErKOM MPOMBINIIEHHOCTH (110 BHAAaM)"

(3apeructpuposato B Musrocte Poccun01.07.2022 N 69121)

1.2. Mecro yuebHoii mucnunauabl OJ1.02.03. Xumus B CTPYKType OCHOBHOM
npodeccHoHaIbHOH 00pa3oBaTe/ibHOM NporpaMmel: YyeOHas TUCIMILIMHA « XHMHD)
BXOAMT B 00lIe00pa3oBaTeNbHblii IHUKI M OTHOCUTCH K IPpO(EeCcCHOHAILHBIM
JAACLIUILTNHAM.

1.3. Hean H 3aga4n JUCHHILVIMHBLI - TpeOoBaHMsi K Ppe3yjbTaTaM OCBOCHHA

AUCHHIIMHbI:

Heabio ocBoenun aucuumianabl O/.02.03. Xumus sABIeTCS HNOATOTOBKA
CTYJAEHTOB clieuHanbHOCTEH K 3 PeKTHBHOMY HUCHOIB30BaHUIO COBPEMEHHEBIX 3HAHHH B
obnactd 0OIeH W HeopraHHYeCKOM XMMHH B HX Oynyueid mnpodeccHoHalIbHOH
JIeITeIbHOCTH.

3apauu AMCHHNJIMHBL:

- 1aTh KOMILIEKC TEOPETHYECKHUX U NMPAaKTUYECKUX 3HAHHIA B 00JIaCTH XUMUU;

- chopMupOBaTH CHOCOOHOCTH TIOHMMAaTh XHMMHMYECKYIO CYTh MpPOLECCOB H

MCTIOJIb30BaTh OCHOBHBIE 3aKOHBI XUMHH B NNPOGECCHOHAIBHOH AEATEIbHOCTH;

- 00y4HUTh OCHOBHBIM METOJAMKAM XMMH4YECKOT0 aHaJIM3a H YMEHHIO MCIONIb30BaTh UX

Ha IIPaKTHKE;

- copMHpPOBATH HABBIKY XMMHYECKOTO MBILLIEHHS Y CTYACHTOB.

B pesynpratre wu3yuenus yqeOHod muciumiuHel OJ.02.03. XuMmus CTyIeHT
JIOJDKEH 3HATh:

- pONb XUMHH B €CTECTBO3HAHUHU, €€ CBA3b C JPYTUMH €CTeCTBEHHBIMH HAyKaMH,
3Ha4YeHHE B XKHU3HU COBPEMEHHOTO 00111eCTBa;

- BaxHellue XHUMHYECKHE [OHATHUSA: BEIIECTBO, XUMUYECKHH SJIEMEHT, aToM,
MOJIeKyJla, Macca aTOMOB M MOJIEKYJ, MOH, paluKall, aJUIOTPOIus, HYKJIEOTHIBl U
U30TONbI, Ss-, p-, d-, f- opOurtannu, XuMHYecKas CBS3b, 3JIEKTPOOTPHLATENHHOCTH,
BAJIEHTHOCTh, CTENEeHb OKHUCJEHHWS, rudpuaus3anus opOUTaied, NPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI, MOJIb, MOJISIPHAs Macca, MOJISIpHBIA 00beM, BelIECTBa MOJIEKYJISIPHOTO
M HEMOJIEKYJAPHOTO CTPOECHHS, KOMIUIEKCHBIE€ COENMHEHHs, IUCIIEPCHBIE CHCTEMBI,



VCTUHHBIE PAaCTBOPBI, ANEKTPONUTHUECKAS JUCCOIMALIUSA, KHCIOTHO-OCHOBHBIE pEaKkl1H B
BOJHBIX pacTBOpPax, THAPOJIN3, OKHUCICHHE M BOCCTAHOBJIEHHE, 3JIEKTPOJIU3, CKOpPOCTb
XMMHYECKOM peaKiud, MeXaHW3M peakUdH, KaTaius, TeroBod 3(¢eKxT peakuuu,
SHTAIBIHMSA, TeIJoTa o0pa3oBaHMs, SHTPONHSA, TeroTa o0pa30BaHHS, DSHTPOIHS,
XHMHYECKOe paBHOBECHE, KOHCTAaHTa, YINepOJHBIH CKeleT, (pyHKIHMOHAJIbHAas [pYIINa,
TOMOJIOTHS ,CTPYKTypHasi U HPOCTPAaHCTBEHHAass U30MEpHs, OCHOBHBIE THIIbI PEaKIHH B
HEOPraHM4EeCKON U OPraHU4YeCKON XMMUH;

- OCHOBHBIE 3aKOHBI XHMHH: 3aKOH COXPAHEHMS MacChl BEIECTBA, NEPHOJIUYECCKHUH
3aKOH, 3aKOH TOCTOSIHCTBa COCTaBa, 3aKOH ABOrajapo, 3akoH I'ecca, 3aKOH JEHCTBYIOIINX
Macc B KHHETHKE U TEPMOJMHAMHKE;

- OCHOBHBIE TEOpPUH XHMHHU: CTPOCHHMS  aTOMa, XHMHYECKOH  CBI3H,
JJIEKTPOJMTHYECKOH JUCCOI[MALMK, KUCIOT W OCHOBaHHH, CTPOEHHMS OpraHHYeCKHX
coeMHeHHH (BKIIOYAsd CTEPEOXHUMHIO), XHMHMUYECKYI0 KHHETHMKY H XUMHUYECKYIO
TEPMOAUHAMHUKY;

-KaaccuHUKAIMI0 1 HOMEHKIIATYPY HEOPTraHUYECKHUX M OPraHHYECKHUX COEUHEHMI;

- IPUPOJIHbIE HCTOYHHKH YTIIEBOOPOIOB M CIOCOOBI X NepepaboTKHy;

- BElIECTBa U MaTepUaJIbl, IIUPOKO UCIIOJb3yEMBIE B IPAKTHKE: OCHOBHBIE METAJLIBI U
CIIaBel, rpaduT, KBapl, CTEKJIO, LIEMEHT, MHHEpalbHble YIOOpCHHS, MUHEDAIbHBIE H
OpraHMYeCKHe KUCJIOTHI, MIENIOYH, aMMMaK, YIJIeBOAOpPOAbl, (EHOIN, aHWIUH, METaHO],
3TaHOJ, 3THJIECHIJIMKONb, TJIUIEpHH, (OopManbleruj, aueTaibJeruj], aLeTOH, IJIOK03a,
caxapo3a, Kpaxmals, KieT4arka, aMHHOKHCIOTHI, O€NIKHM, HCKYCCTBEHHbIE BOJIOKHA,
Kay4yKH, IUIaCTMACCHI, )XMPbI, MbLJIa ¥ MOIOILIIME CPEACTBA.

B pesynbrate ocBoeHus y4ye6Ho# mucuumuubsl OJ1.02.03. Xumus oOydarommiics
JOJKEH YMETh:

- Ha3pIBaTh H3YYeHHblE BEILIECTBA MO "TPUBHAIBHOM"' M MEXIyHApOIAHOMH
HOMEHKJIaTypaM;

- OIpeNesATh: BAJIEHTHOCTh W CTENEHb OKHUCIEHHS XHMHYECKHX 3JIEMEHTOB, 3apsjl
HOHa, THN XUMHYECKOW CBSI3M, [POCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ, THII
KpUCTAJIMUECKON pelIeTKH, XapakTep Cpedbl B BOAHBIX pPacTBOpax, OKHUCIUTENb H
BOCCTAHOBHUTENb, HANpaBICHUE CMEIICHUS pPAaBHOBECUs IOJ BIUSHHUEM pa3IMYHBIX
(baKkTOpoB, U30MEpPhl M T'OMOJIOTH, MPUHAAJEKHOCTh BEIIECTB K pa3jiMYHbIM KJaccam
OpraHUYeCKUX COENUHEHHUH, XapaKkTep B3aUMHOIO BIUSHHS aTOMOB B MOJEKYJaX, THUIIbI
peakLUil B HEOPraHU4E€CKOM U OpraHu4eCcKO XUMUH;

- BBINONHATH XHMHUYECKHH OKCIEPUMEHT II0: pacloO3HABaHUIO BaKHEHIINX
HEOPraHHYECKMX W OpPraHu4YecKUX BELIECTB; MOJIYYEHHUIO KOHKPETHBIX BEILEeCTB,
OTHOCSIIUXCH K U3YUEHHBIM KJIaccaM COEIUHEHHH;

- IPOBOAUTH PacyeThl 10 XUMHUYECKUM (OPMYIIaM U YPaBHEHUSM peaKIIHii;

- OCYWLIECTBJIATH CAMOCTOSTENbHBIA IOMCK XHUMHYECKOH HHPOpMauuu C
UCIIOJIb30BAaHUEM pPa3iMYHBIX HCTOYHHUKOB (CHpPaBOYHBIX, M HAyYHBIX H HAY4YHO-
MOMYJIAPHBIX W31aHHH, KOMIIBIOTEPHBIX 0a3 IaHHBIX, PECYPCOB HHTEPHETA);

-MCIOJIb30BaTh KOMIIBIOTEPHbIE TEXHOJNOTMM 1 o00paboTKM U mepenavu
uHpOpMallMl M ee MpeACTaBIeHME B padiMYHBIX (opmax; MCHOJIB3OBaHHE
NpHOOPETEHHBIX 3HAHUW M yMEHUH B MPAKTUUYECKOH AEATENBHOCTH M IOBCEJHEBHOMN
WKHU3HH IS



- TOHMMaHHA TJOOAIBHBIX TMpOOJieM, COCTOAINMX IIepel  YeJIOBEYECTBOM:
AKOJIOTHYECKUX, JHEPTeTHYECKUX H ChIPHEBBIX;

- OOBSCHEHHs XUMHYECKHX SBJICHHH, NPOMCXOJAIIMX B mpupozae, Oblry u Ha
IIPOU3BOJCTBE;

- 3KOJIOTHYECKH FPaMOTHOTO MOBEJICHUS B OKPYJKaIOIIEH Cpeae;

- OLIEHKH BJIHMSHHS XMMHYECKOTO 3arpsA3HEHHsS OKpYKAIOIIEH Cpelbl Ha OpraHu3M
YeJIOBEKa U JIPYIrde XXUBBIC OpraHU3MBbI,

- 6e31onacTHO paboOTHI C BellleCTBAMHU B 1ab0paTopuH, OBITY U Ha IPOM3BOJICTBE;

- OlIpe/IeJIeHHs] BO3MOXKHOCTH NPOTEKaHUs XUMHYECKHUX MPEBPAILICHUH B pa3IMYHbIX
YCIIOBUSIX U OLICHKHU MX IOCJIEICTBHIA,

- pacrnio3HaHHe U UACHTH(QHKALMY BaXHEHINMX BELECTB U MaTepHAJIOB;

- OLIEHKH KayecTBa MUTHEBOM BOJBI U OTAENBHBIX MUILEBBIX IIPOJYKTOB;

- KPUTHYECKOM OLIEHKH JOCTOBEPHOCTH XUMHYECKOH HHGOPMaLMH, TOCTYIAIOLIEN 13
pPa3HbIX HCTOYHHKOB.

B pesynbrare ocBoeHHs 00pa30BaTeNIbHONM HpOrpaMMbl Yy BBIITYCKHHKA JOJDKHBI OBITH
ctopmupoBanbl obmue komneteHuH (OK).

OK 1 Bribupatb cnocoOs! pemeHuns 3aaa4d NpohecCHOHATIBHON AeSITENBHOCTH
HPUMEHUTENBHO K

pa3/IndIHBIM KOHTCKCTAM;,

OK 2 Hcnonb30BaTh COBPEMEHHBIE CPEACTBA [IOUCKA, aHAJIM3a U UHTEPIIPETALUHN
uHbOpMaIUu U

I’IH(bOpMaIII/IOHHBIC TEXHOJIOTHHU IJIA BBIIIOJIHCHHUSA 3a1a4 HpO(bCCCI/IOHaIIBHOﬁ
ACATCIBbHOCTH,

OK 3 IInaHupoBatTh U peanu3oBbIBaTh COOCTBEHHOE NMPO(YECCHOHATIBHOE U JIMYHOCTHOE

pa3BUTHE, NPEANPHHAMATENBCKYIO HeATEJILHOCTH B podeccHoHanbHoi cdepe,
HCIIOJIH30BATh 3HAHUS

I10 (i)HHaHCOBOﬁ FPaMOTHOCTH B PA3JIMYHBIX )KM3HCHHBIX CUTYyalluAX;

OK 4 D¢ddexTBHO B3aUMOAEHCTBOBATh U padOTaTh B KOJJIEKTHBE M KOMaH/IE;



OK 5 OcymecTBIATh yCTHYIO H IHCBMEHHYIO KOMMYHHKAIMIO Ha FOCY 1apCTBEHHOM
A3bIKE

Poccuiickoit @enepanu ¢ yueToM 0COOEHHOCTEH COIMAIBHOIO M KYJIBTYPHOIO
KOHTEKCTa;

OK 6 ITpoaBnaTh rpaxJaHCKO-NaTPHOTHYECKYIO ITO3UIIKIO, IEMOHCTPUPOBATH
OCO3HaHHOE

IIOBEJEHHE HA OCHOBE TPAIHIIMOHHBIX 001IeYeI0BeYeCKUX IEHHOCTEH, B TOM YHCIIE C
y4eToM

rapMOHM3alUH MEKHAIlTHOHAIBHBIX H MEXPEIUTIHO3HBIX OTHOIIECHHU,
aHTHKOPPYINLUHMOHHOT'O NOBEACHHNA,

OK 7 CozeiicTBOBaTH COXPAHEHHIO OKPYKAIOLIEH Cpelibl, PeCypcocOepexXeHHIO,
MPUMEHSATH

3HaHUA 00 W3MEHEHUH KJIHMAaTa, IPUHLIHIIBI OEpeXTMBOrO NPOU3BOICTBA, 3¢ PeKTHBHO
JIeHCTBOBATh B

‘-Ipe3BI>Ian7IHI>IX CUTYyalHUAX;

OK 8 Hcnonp30oBath cpeicTBa (PU3UYECKON KYJIbTYpPBI I COXPaHEHUs U YKPEIUICHHs!
310pOBbS

B Mpoiiecce npodecCHOHANBHOM AeATeNbHOCTH U MOAep>KaHUsl HEOOXO0IUMOr0 ypOBHS
(11363786 (S8 (o) 7

MOATOTOBIICHHOCTH,

OK 9 Ilonb3oBathes MpodeCCHOHAIBHON JOKYMEHTAIMER Ha rocyJapCTBEHHOM U
HHOCTPaHHOM

A3bIKax.



CTpyKTypa H coaepxanne 001meob6pazoBaTebHOH AHCHHNIHHDI «XHMHSI»

2. O0beM AHCHUIIMHBI H BHABI Y4eOHOH padoThl

Bun yueb6noii pabornbl

O0beM B yacax

O61bem 00pa3oBaTe/IbHOH NPOrpaMMbl JHCHHIJIHHDI 135
B T.4.
OcHoBHOe coaep:Kkanue 135(34+101)
B T. Y.
TeopeTuieckoe oby4yeHue 65(18+47)
NpPaKTHYECKUE 3aHATHS 70(16+54)
B T.4. KOHTPOJIbHBIE PabOTHI 8
IlpodeccHonabHO-OPHEHTHPOBAHHOE COEPIKAHAE
(conepxanue
42
NPHKJATHOI0 MOAYJIfA)
BT. 4..
TeopeTH4eckoe oOydyeHue 8
NPAKTHYECKUE 3aHATHS 22
naGopaTopHble 3aHATUS 12
IIpomexyTouHas aTTecTalHA (3a4eT ¢ OLEHKOIH) 2




2.1. TemaTH4ecKuii NJIaH H cOAep}aAHHE AHCHHIIHHBI

HaunMeHoBaHHeE
pa3/1ejioB H TeM

Conepxanue yueOHOro MaTepuaa, JjabopaTopHbie H
npakTHyeckune paboTni, camocTosiTeIbHAst paboTa
o0yualmuxcs, KypcoBasi pabora (nIpoekr)

Oonem
JacoB

YpoBeHb
OCBOEHHS

®opMHpYyeMbie
KOMIETEHIHH

Teopuss XHMHYECKOI0
CTPOEHHA
OpraHu4ecKHX
BellecTB.

Jlexnus:
1. Opraaudeckas XUMHs- XMMHs COeIUHEHUH yriepoza.
Teopus XUMHYIECKOr0 CTPOEHHUS OPTaHUYECKUX BEUIECTB.

IIpakTHYecKkoe 3aHAITHE:
1.Cemunap « Teopust XuM. CTpOCHHS OPraHUYECKHUX

BCIHICCTB»

OK 01

IIpeneabnbie
YIJ1eBOJOPOAbI

Jlexknnus:

1. IIpenensHbie yrueBogopoabl. CTpoeHHe MeTaHa.
H3zomepus u HoMeHKIIaTypa ainkaHoB. [Toinyuenue u
MpPUMEHEHHE AJIKAHOB.

2. XMMH4YeCKHEe CBOMCTBA aJIKaHOB.

3. lluxsionapaduHsl.

[\

IpakTH4eckoe 3aHAITHE:

1.30Mepusi 1 HOMEHKJIATYypa aNKaHOB.. XMMHYECKHe
CBOMCTBa aJIKaHOB.

2.CemuHap 1o TeMe «aJKaHbD»

3.KauecTBeHHOE OIpefeneHne yriepoaa, BOgopoJa B opr.
COEUHEHHUSX.

4 .PelneHne 3a/1a4 Ha HaxX0XKJIeHNE MOJEKYIIpHONU HOPMYJTBI

NS I (O Y SO I\

N N NN

OK 01
OK




10 MaCCOBBIM JOJISIM.
5.PeliieHne 3aJa4 Ha HAXOXKIECHUE MOJIEKYISIPHOM OpMYJIBI
TI0 ITPOAYKTaM CrOpaHHsl.

HenpeaeabHbie
yr/ieBOAOPOAbI.

Jlexkuns:

1.91unen. CtpoeHne,u30Meprs HOMEHKJIATypa aJIKEHOB.
2.Ilony4yeHue ¥ IpUMEHEHHE aIKEHOB.

3. XumMu4eckue CBOMCTBA AIKEHOB.

4. Tuenossie yriaeBogoposl. [Ipuponssiit kayuyk

5. ALETUJICHOBBIE YITIEBOIOPOBI

N0 I (O I NS I\ S

Pk ek ek ik ek

Ipakrnyeckoe 3aHATHE:

1. Cemunap no TeMe «AJKEHBD».

2. Tl/p Nony4yeHue STHIIEHA H ONBITHL C HUM.
3. CeMuHap «/lueHoBBIE YITIEBOAOPOABIY.
4.CemuHap «ALIETHICHOBBIE YTIJIEBOAOPOIBD.
5. Pemienue 3agaud.

DN DN

et ek ek pd

OK 01
OK 02

ApomaTH4yeckue
YrJjieBOAOPOABbI

Jexknus:
1. ben3zon. Ctpoenue, CBOICTBA, NONYYEHUE U
IMpHUMEHEHHE.

IIpakTu4eckoe 3aHATHE:

1.CeMuHap 1o TeMe «apOMaTHYECKHE
yrieBogopoas»..O06o01ieHue 3Hauui 06 yriesoaopozaax..
2.Peiuenue 3aja4u 1 ynpakHeHd. KoutponbHas pabora.

[\

BN —

OK 01
OK 02




XHMHYeCKHe peaKuH

IIpakTH4yeckoe 3aHATHE:

1. Knaccudukanus XuM. peakuuii

2.CKOpOCTh XUMUYECKUX peaKuuil. XuMH4ecKoe
paBHOBECHE.

3.Peaxitnu noHHoro obMeHa

4.I'mpponus.

5.0KHCITUTENbHO- BOCCTaHOBHUTENbHbIE peaKLIUK
6.PemieHue 3a1a4 ¥ yIipaXxHeHUN
7.KouTtponsHas pabora.

—_— NN

—_— NN NN

OK 01
OK 02

Kaacendpukanns
BelilecTB

IpakTHYeckoe 3aHATHE:
1.Oxcunpl

2.0cHOBaHHUS

3. Kucnotsl

4.Comu.

(NS SO NP O]

[ T S S N Y

OK 01
OK 02

HemeTaanbl

Jlekuns:
1.061mas xapaKTepucTHKa HEMETAJLIOB.

IIpakTH4eckoe 3ansiTHE:

1.OKHCIUTENBHO- BOCCTAHOBUTEIbHEIE CBOMCTBA CEPHOU U
a30THOH KHCJIOTBI.

2.BonoponHble COETUHEHHS HEMETAILIOB.

[\

OK 01
OK 02

MeTaliabl

Jlexuusn:

1. Ob1mas xapakTepruCTHKa METAILIOB. MeTasuibl INIaBHBIX
noArpynn

2. MeTtaibl N0OGOYHBIX MOATPYIIT

3. Dnextponu3. Kopposus merannos. CruiaBbl.

(O 2 S I o0

OK 01
OK 02




HpakTH4yeckoe 3aHATHE:

1.IToBTOpeHue 1 006001IEHHE TEMBI «METAILIBI X
HEMETaJIIBD»

2.Konrponssas pabota no teme «Metamisl. Hemeramie.
3aueT ¢ OLIEHKOH

N = N

Bcero 135




3.YCJOBUSI PEAJIM3ALIMH TPOI'PAMMBI JUCITUIIJIMHBI

3.1. TpeGoBaHHsA K MHHHMAJbHOMY MaTepPHAIbHO-TEXHHYECKOMY obecneueHuIo
Peanu3zanus nporpaMmbl JUCUMILIMHE TpeOyeT HaIM4Ms y4yeOHOro Kkabuneta « XuMHm».

ObopyodosaHue yuebnozo kabunema:

— [OCaJOYHBIE MECTA MO KOJHYECTBY 00yUarommxcs;
~ pabodee MeCTO NpenoAaBaTelis;
— KOMILIEKT y4eOHO-HArIAAHBIX IOCOOUH IO PYCCKOMY A3BIKY,

Texnuueckue cpedcmea 0OyHeHus:

— TIEPCOHAIBHBIA KOMIIBIOTED;
— MYJbTUMEAUNHOM IIPOEKTOD.

— Ipozpammuo-annapamusiii Komniexc yuumens
— Iludposas naboparopus 1o XMMHH

Liudposoii garuuk remneparypsi -20 ... +110°C

Ludposoit gatunk TeMneparypsl Tepmonapuslit (0 ... 1000°C)
IHudporoit gatuuk pH

[{udpoBoit 1aTYUK MEKTPONPOBOAHOCTH PACTBOPOB
I{udposoit natuyuk oOvema rasa c KOHTpOJIEM TeMIepaTyphl
[udpopoit naTYMK ONTUYECKOH TVIOTHOCTH 525 HM (3€eJIeHblit)
Hudposoit AaT4KK ONTHYECKOH MIOTHOCTH 590 HM (OKeJITHIH)

[{u¢poBoii naTuuk TypOduIUMETp

O 0O 00O O0OO0o0O0

— Komnaexmui 014 npoeepku 3nanuii yuauiuxca

o I'MA-naboparopus N0 XMMHH ISt yI€HHUKA U TS YUHTEA

~ Komnnexm nabopamopuoii xumuueckoii nocyost

o Xumnocyoa ona yughpoeoi rabopamopuu

»  CoenUHHUTEIDb CTEKISHHBIHN
* [lepexoa cTexIsSHHBIN
= KjoBera U1 JaTYMKA ONITUYECKOM MJIOTHOCTH



» [IpoGupka AByXKOJIEHHas
= [Ipobupka Bropua
» Konba xonndeckas 250 mn 29/32
= nmpuy 150 mn
s HaGop peakTHBOB il IPOBEAEHUS JIEMOHCTPALIMOHHBIX SKCIIEPHMEHTOB
0 XUMHHU
» Ha6op npo6ok pe3nHOBBIX
Konb6a xonmaeckas 1000 mi
KoMmIekT CTeKIsHHOM MoCcy/ 16l Ha HuTH(ax JeMOHCTPALHOHHBIN
KoMIutekT MepHBIX KOIO
Kommnekt nuneTox
KOoMIIIEeKT MepHBIX LMJIMHAPOB CTEKJISHHBIX
KOMIIIEKT MEPHBIX IHJIMHAPOB IIACTUKOBBIX
KoMiutekT jtoxxek papdhopoBbix
Komrinexr mmarenei (22 mr.)
KoMmieKkT cTakaHOB XMMHYECKUX
KOMILIEKT cTakaHOB MJIaCTHUKOBBIX
KoMIUTeKT cTakaHYHKOB It B3BelIUBaHUs (OIOKC)
KomriutekT usgenuii u3 kepaMuku, papdopa u asiHca
Kommiekt crymnok ¢ necramu (12 1wr.)
[Tanouka crexisiHHAs
TpyOka creknsiHHast 5 MM (KOMILIEKT)
Hozupytoiiee ycTpoicTBO (MEXaHHUYECKOE)
Hab6op dbnakonos 450 miu
DKCHKATOp
Broperka 50 mn

O 00000000000 O0ODO0OO0ODO0OO0OO0OoO0

— Xumuueckoe nabopamoproe 060pyooeanue o6uie2o Ha3HaYeHun

BriTshxHo# mikad mabopaTopHbIit
Huctunnstop 194

Becso1 anextponssie ¢ USB-nepexonnukoM
bang komOuMHUpOBaHHas 1abopaTopHas
Jlocka s CyIiKy Nocy Abl

bnok nuranusg 24 B perynupyemslii
Onextpornutka 800 Bt

MaruuTHas Melanka

I1Inanr CUIMKOHOBBIHN 6 MM

Inanr cUIUKOHOBBINA 8 MM

3axxum Mopa

3aX¥M BUHTOBOM

KomMiuiekT epiieit At MbIThsi XHMHUYECKOM MOCY b1
KommiekT cpeacTB MHHAMBUIY AJIBHOM 3alIAThI
Ha6op nHCTpyMEHTOB 1151 00CITy )XUBaHHA

O 00 O0OO0O0OO0OO0OO0ODO0OO0OO0ODO0OO0OO 0



o

SIkopb U1 MAarHUTHON MEINAJIKH

— QObopydosaHrue u npubopsvl 013 0EMOHCHPAUUOHHOZ0 IKCREPUMEHMA

O 0O O0OO0O0OO0OO0OO0OO0OO0OO0OO0OO0OO0

KonGonarpesarenn

Yama kpucTauiM3allHOHHAs

JloXkka st COKUraHusl BENIECTB

CroyuK noabEeMHBIiH

ITpubop 1is OKUCIEHHs CIIUPTA HaJ MEIHBIM KaTalli3aTOPOM
[Tpubop nns onpeneneHus cocTaBa BO3ayxa

[IpuGop AJIst OTBITOB IO XHMHH C NIEKTpUYeckuM TokoM 11X
TIpubop 1uist mosiydeHrs ra3oB AEeMOHCTPAIMOHHEIH
IMpobupka ITX-21

IlITaTUB JEMOHCTPALMOHHBIA XUMUYECKUM

Hunupel TUrEIbHBIE

CnupToBKa

3axkxuM MpOOUPOYHbBIN

IloxcraBka 1oz cyxoe roproyee

— Konnexyuu ons ogpopmnenun kabunema xumuu

O 0O 0000 O0OO0OO0OO0OO0OO0

Konnexuus "AnoMuuuis"

Komnekuus "Bonokna"

Konnekuus "KamenHbli yronas 1 HpoayKThl ero nepepadbotku”
Komnnekuus "Mertajuisl U cruiaBbl”

Kostekuus "MuHepaiibl 4 rOpHbIE TOPOAbL"
Komnnekuus "MuHepanbHbie y1o00peHus"
Konnexuus "HedTb U npoaykTsl ee nepepadboTku”
Konnexkuus "Ilnactmaccsr”

Komnexuus "Crexno 4 u3genust u3 crexia”
Komnexuus "Tonnuso"

Komnekuus "UyryH u craip"

Konnexnus "lllkana tBepaoctu”

— Moodenu demoncmpayuoHnnsie 018 OPOPpMAEHUA KAOUHEMa XUMUU 6 WIKO1e

@)
®)

Kommexkt Mogenei KpucTaJuIM4ecKUX peneToK
KoMmmnekT Mozeneit aToMoOB /11 COCTaBIEHHUA MOJIEKYJI CO CTEPXKHSAMH

— Ilepeuens ob6opyoosanus kabunema xumuu 011 1a60opamopHvix pabom



Ludposas nabopatopus no xuMuu 6a3oBoro ypoBHs

Ha6op unauBuayaisHoro 6a3oBoro o6opynoBaHus

HaGop MHAMBUIyaTBHOTO BCIIOMOTaTEIbHOTO 000y 10BaHHU
Ha6Gop nHaMBUIyaNbHbIHA Ui paboThl € ra3aMu

Becsl anexrpoHHsie aboparopusie 200r, Tounocts 0,011
KomruiekT 3aracHOro crekia i MHAUBHAYaIbHbIX HA0OpOB
[Tpo6upka [1X-14

IIrarus naboparopHsbiii xumudeckuii HLJIX

IITaTuB 11 IPOOUPOK

Crakan xumudeckuid 100 mn

Ha6op cxnsiHox 30 mi1 [uisi paCTBOPOB pEaKTHBOB

HaGop 6aHox 15 mut 11t TBEpABIX BELIECTB

bropetka 25 M1 ¢ kpaHOM

KoMniekT 3TUKETOK JUIsi XMMUYECKOH MOoCy bl 1a00paTOPHbIM
CrnuproBka aboparopHas

0O 0 00 O0OO0O0OO0OO0OO0ODO0OO0OO0OO0OO0

— Ilepeuens xumuueckux peaxmugog 0,18 WKOoJ1bl

Ha6op Ne 1 B "Kucnorst"

Habop Ne 1 C "Kucnotsr"

Ha6op Ne 3 BC "lllenouu"

Ha6op Ne 5 C "Opranudeckue Beniectpa'
Ha6op Ne 6 C "Opranunyeckue Bemectsa"
Ha6op Ne 7 C "MunepanbHble ynoopenus"
Ha6op Ne 8 C "Houuts"

Ha6op Ne 9 BC "O6pa3isi HeopraHuyecknx coeJMHeHM"
Ha6op Ne 11 C "Conu anst AeMOHCTPAaUH OTIBITOB"
Ha6op Ne 12 BC "Heopranuyeckue Beiecrsa'
Ha6op Ne 13 BC "T"anoresugst"

Ha6op Ne 14 BC "Cynbdartsl, cynb¢purs"
Ha6op Ne 16 BC "Metaibl, OKCHABI"

Ha6op Ne 17 C "Hutparst" 6onpiioi

Ha6op Ne 17 C "Hurtparst"

Ha6op Ne 18 C "Coeaunenus xpoma"

Ha6op Ne 19 BC "Coenunenust mapranna”
Ha6op Ne 20 BC "Kucnotsr"

Ha6op Ne 21 BC "Heopranuueckue Beliecrna”
Ha6op Ne 22 BC "UnaukaTtopsi”

Ha6op MarepuasioB 1o XUMHH

Cyxoe roprouee

OO0 0000000000000 0OO0OO0ODO0ODO0OO0OO0



4. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHUS JUCIUIIJINHBI
0/1.02.02 Xumust

Pe3yabTaThl 00y4YeHHsA ®opMbI H MeTOAbI KOHTPOJISI H OLIEHKH
(ocBOEHHbIE YMEHHSsl, YCBOCHHbIE 3HAHHA) pe3yJbTaToB 00y4eHHs

1 2
YmeHnus /3HaHHS
- Ha3bIBATh H3y4YeHHbIE BellecTBA N0 MpakTHYeCKHEe 3aHATHS,
«TPHBHAJILHOH» HJIH MEKIYHAPOXHOM camocTosTellbHas paboTa
HOMEHKJIATYpam;
- OTIpeleNATh: BAJIECHTHOCTh U CTENEHb Pelienne 3anay,

OKHUCJIEHUS XUMHUYECKUX DJIEMEHTOB, 3apsi]
HOHA, THI XUMHYECKOM CBA3H,
NPOCTPaHCTBEHHOE CTPOEHHE MOJIEKYJI, THII
KPUCTAJUIMYECKOH PEIIeTKH, XapaKTep

MMPAaKTHYCCKHUE 3aHATHA, TCCTUPOBAHHUE

cpelibl B BOAHBIX pacTBOpax, OKUCIUTEND U
BOCCTaHOBHTENb, HANPaBJIE€HHE CMELIEHUA
paBHOBECHSI 10} BIUSIHUEM Pa3IMYHBIX
($haKTOpOB, H3OMEPHI ¥ TOMOJIOTH,
MIPUHAMJICKHOCTD BEIECTB K Pa3nudHbIM
KJlaccaM OpraHU4YeCKUX COeIMHEHHH,
XapakTep B3aUMHOI'O BIIMSIHHUSI aTOMOB B
MOJIEeKYJiaX, TUIIBI peakLMi B
HEOpPraHUYeCKOU U OPraHUYEeCKOU XUMUHY;

- XapaKTepU30BaTh: s-, p-, d-, f- aIeMeHThl | TecTHpOBaHHE, KOHTPOJIbHAsA paboTa U




I10 UX MOJIOXKEHHUIO B IEPHOANIECKOMN
cucreme /.M. Menneneesa; obuiue
XHMHYECKHE CBOHCTBA METALIOB,
HEMETAJIOB, OCHOBHBIX KJIaCCOB
HEOPraHUYECKHUX COCAUHECHUM; CTPOCHHE H
CBOICTBA OpPraHUYECKUX COCAMHEHHI
(YrieBogopoioB, CIUPTOB, (HEHOJIOB,
aNbJAErd0B U KETOHOB, KapOOHOBBIX
KHCJIOT, aMUHOB, aMUHOKHCJIOT U
yT€BOAOB);

NPAKTAUYCCKHUE 3aHATUA

-00BACHATH: 3aBUCUMOCTb CBOHCTB
XUMHYECKOTO 3JIEMEHTa H 00pa30BaHHBIX
MM BELLECTB OT IOJI0XKECHHUS B
nepuoauyeckou cucreme .M.
MenpesneeBa; 3aBUCUMOCTh CBOHCTB
HEOpPraHUYECKUX BEILECTB OT UX COCTaBa U
CTPOEHHSI; TIPUPOAY U CIIOCOOBI
00pa3oBaHHsI XUMHYECKOH CBS3H;
3aBUCHMOCTb CKOPOCTH XUMH4YECKOH
pEaKLUHU OT pa3IMUHBIX (PAKTOPOB,
PEeaKMOHHOM cIOCOOHOCTH OpraHHYeCKUX
COEIMHEHHH OT CTPOEHHUs X MOJIEKYJI;

HNPaKTHYCCKUEC 3aHATUA,
CaMOCTOATEIbHAA pa60Ta

-BbINOJIHATL XMMHYECKHH IKCIIEPHMEHT
MO: PACNIO3HABAHHIO BaXKHEeHIIMX
HEOpPraHH4YeCKHX H OPraHH4YecKHX
BeleCTB; NOJNYYEHHI0 KOHKPETHbIX
BelleCTB, OTHOCALIUXCH K H3y4YE€HHbIM
KJIACCaM COeIHHEHHH;

caMocTosTeNbHasA paboTa, MpaKTHYECKHE
3aHATHUS

- IPOBOAMTH PACYEThl 10 XUMHUYECKHUM
¢dbopMysiaM U ypaBHEHUIM peaKiuii;

Pemienue 3aza4d, NMPaKTUYCCKHEe 3aHATHA,
CaMOCTOsATECIIbHasA pa60Ta

- OCYILECTBIISITh CAMOCTOSATENbHBIA MOUCK
XUMHUECKON HHpOpMaUH ¢
HCITOJIb30BaHUEM Pa3IU4YHBIX HCTOYHUKOB

TBOPUYCCKHEC 3a/1aHUA




(crpaBOYHBIX, H HAYYHBIX U HAYYHO-
HOMYJIAPHBIX U3IaHHH, KOMIBIOTEPHBIX 0a3
JIaHHBIX, PECYPCOB HHTEPHETA);

-MCII0JI30BaTh KOMITBIOTEPHbIE TEXHOJIOTHI
Iuis 00paboTKH U Tiepefayu HHGOpPMaIUH U
ee MpeACTaBlieHHe B pa3IMYHbIX QopMax;

TBOPYECKHEC 3aJaHHs

- HCITI0JIb30BaHHE MPHOOPETEHHBIX 3HAHUH U
YMEHH B MPAKTHYECKOH NEATENBHOCTH U
NOBCEHEBHOM JKU3HHU AJIS:

- TOHUMaHHA T[JOOAIBHBIX IPOOIEM,
COCTOSALIUX nepen YeJI0BEYECTBOM:
9KOJIOTUYECKHUX, 9HEPreTHYECKHUX U
CHIPbEBBIX;

TBOPYECKHE 3aJaHHs

- OOBACHEHHUS XUMHUYECKUX SIBJIEHUH,
NPOUCXOIALINX B IpUpOJe, OBITY U HA
IPOU3BOJICTBE;

NPAKTHYCCKHC 3aHATHA

- OI€HKH BJIIMAHUS XUMHYECKOIr'o
3arpA3HCHHUA oxpyxcaromef/i Cp€Aabl HA
OpraHusm 4CJjIOBEKa U JIPYIrue )KUBbIC
OpraHu3Mabl;

YCTHBIH OIIpOC

- 6e3onacHOM paboOTEHI C BellleCTBaMH B
naboparopuu, ObITY U Ha IPOU3BOJICTBE;

NPAaKTHYCCKHE 3aHATHA

- OIIpENCJICHUSI BO3MOXHOCTH IPOTCKAHHS
XHUMHYECCKHX npeBpameHHﬁ B Pa3JIMYHbIX
YCAOBUAX H OHCHKH HUX HOCHGHCTBHﬁ;

YCTHBIH Onpoc,
pelIeHue 3aaad4,
caMOCTOsTeNIbHas paboTa

- paCriO3HaHHE H I/IIleHTPI(bPIKaHI/II/I
Ba)XXHEMIIUX BEILIECTB U MAaTCpUaIOB,

MNPaKTHYCCKHUEC 3aHATHA,
TCCTUPOBAHHUC

- OLIEHKH Ka4eCcTBa IIMThEBOM BOABI U
OTACHIBbHBIX INMHILUCBBIX ITIPOAYKTOB,

IMPAaKTHYCCKHE 3aHATHA




- KPUTHYECKOI OLIEHKU JOCTOBEPHOCTH
XHMHYECKOH HHPOpMALMU, MOCTyIarOIIeH
M3 pa3HbIX HCTOYHHUKOB.

YCTHBIH OIpoc

3HaTh:

- pOJIb XHMHH B €CTECTBO3HAHHH, €€ CBA3D C
APYTHMH €CTECTBEHHBIMH HayKaMH,
3Ha4YeHHE B )KU3HH COBPEMEHHOTO
oOlecTBa

YCTHBIH onpoc

- Ba)KHEHIIIHEe XUMHUYECKHUE TTOHATHS:
BElLECTBO, XUMHYECKHH BJIEMEHT, aTOM,
MOJIEKyJIa, Macca aTOMOB U MOJIEKYJI, HOH,
paguka, asIoTpONus, HyKJI€OTH/bl U
H30TOIBL, S-, p-, d-, f- opOuTay,
XHMHYECKas CBA3b,
3JIEKTPOOTPHIATENBHOCTD, BAJIEHTHOCTb,
CTeNeHb OKUCIIeHHS, THOPUIHU3aIUs
opOwuTaneil, NpoCTpaHCTBEHHOE CTPOEHHE
MOJIEKYJI, MOJIb, MOJISIpHAst Macca,
MOJISIpHBI 06BeM, BEIECTBA
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISPHOTO
CTPOEHHUS, KOMIUIEKCHbIE COEeIUHEHNS,
JICTIEPCHBIE CUCTEMBI, ACTHHHBIE
pacTBOPbI, AEKTPOTUTHUECKAS
JHUCCOLIMaLiMs, KHCIOTHO-OCHOBHBIE
peakLMy B BOJHBIX pacTBOpax, I'MIPOJIU3,
OKHUCJIEHHE ¥ BOCCTAHOBIIEHKE, DJIEKTPOJIH3,
CKOpPOCTb XUMHYECKOH peakliui, MEXaHH3M
peaKLHH, KaTajlu3, TeIoBoit s dekt
peakluH, SHTAIBIIH, TeILIOTa
oOpa3oBaHHUs, SHTPOIHS, TEILIOTA
o0pa3oBaHus, SHTPOITHSA, XHMHYECKOE
paBHOBECHE, KOHCTAHTA, YIJIEPOIHBIH
ckeleT, GQyHKUMOHAIbHAS IPyIINa,
rOMOJIOTHs ,CTPYKTYpHas 1
[IPOCTPAHCTBEHHAs! M30MEpHsl, OCHOBHbIE
THIIBl PEAKI[UHA B HEOPTaHUYECKOM 1

TCCTHPOBAHUEC KOHTPOJIbHAsA pa60Ta u
IPaKTUYCCKHUEC 3aHATHS




OpFaHH‘-IeCKOﬁ XHUMHH,

- OCHOBHBI€E 3aKOHBI XMMHH: 3aKOH
COXpaHEHHUs MacChl BEIIeCTBa,
NepUoIUIeCKUil 3aKOH, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABorajipo, 3akoH ['ecca,
3aKOH JIEUCTBYIOILIUX MacC B KHHETHUKE U

TECTHPOBaHHE KOHTPOJIbHAs paboTta

TEPMOJNHAMHKE;
-KJIaCCH(PHUKALUIO %} HOMEHKJIATYpy | YCTHBIH OIpoc,

HEOpPraHUYECKHUX U OpPraHHYECKUX | TECTUPOBaHHE, CAMOCTOATENbHAs paboTa,
COETUHEHMI; KOHTpOJIbHAs paboTa

- NPUPOAHbIE HCTOYHUKH YIIIEBOAOPOJOB U
crocoOBI UX NepepaboTKy;

Y cTHBIN OnpoOC, TECTUPOBaHUE

- BellleCTBa U MaTepHaJbl, IIUPOKO
HCIIOJIb3YEeMBIE B IIPAKTHKE: OCHOBHBIE
METAJUTBI ¥ CIUIaBBl, rpaduT, KBapli, CTEKIIO,
IIEMEHT, MUHEpaJIbHbIE YTI0OpeHus,
MHHepalbHbIe U OPraHu4YeCKUe KUCIIOTHI,
LIEJIOYH, AMMHaK, YTIIeBOAOPOIbI, PeHo,
aHHJIHH, METaHOJI, 3TAHOJI, 3THJIEHTJIMKOJIb,
rULEepyH, GopMaibJeru, aleraibaeru/,
alleTOH, IIIF0K03a, caxapo3a, KpaxMall,
KJIETYaTKa, aMHHOKHCJIOTEI, OEJIKH,
HCKYCCTBEHHBIE BOJIOKHA, KayuyKH,
I1aCTMACChl, XKUPBI, MbLJa U MOIOILIHE
cpencTsa.

YcTHbI Onpoc, TECTUPOBaHUE




