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Paboyas mporpamma y4yeOHOro npenMera « Xumus» pazpadoTaHa Ha OCHOBE
beneparbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIHbHOTO CTAHIAPTa CPETHETO OOIIETO
obOpazoBanus ([Ipukaz MuHnucrtepcTBa o0Opa3oBaHuWsi W Hayku Poccuiickoit
®enepauun ot 17 mas 2012 . N 413, Ilpukaz Munucrtepctsa oOpa3oBaHusa U
Hayku P® ot 29 nexabps 2014 . N 1645"0 BHeceHMM W3MEHEHUH B MpUKa3
MunucTtepcTBa 00pa3oBanus u Hayku Poccuiickoit denepanuu ot 17 mas 2012 1.
N 413 "O6 yrtBepxkaeHUM ¢eaepalbHOr0 TOCYIapCTBEHHOIO 00pa30BaTeIbHOTO
CTaHJiapTa cpeaHero (IMoJIHOro) 061Iero oopa3oBanus’) U MPUMEPHON MPOTPAMMBI
yyuebHoro  npeameta  «XHUMHS» pekomeH0BaHHONU  DenepanbHbIM
TOCYIapCTBEHHBIM  aBTOHOMHBIM  yupexjacHueM «DenepalibHblii  HUHCTUTYT
pa3Butusa obpazoBanus» (IIpotokon Ne 3 ot 21 wutons 2015 r. PeructpanuoHHbIi
Homep penier3un 385 ot 23 uronst 2015 . DTAY «OUPO»)

Pabouas mporpamma pa3paboTaHa B COOTBETCTBHHM C PEKOMEHAALUSIMU IO
OpraHM3alMy TMOJYYEeHUs CpPEelHEro oOIero o0pa3oBaHMs B MpeAesiaX OCBOCHHS
00pa3zoBaTEIbLHBIX IPOTPaMM CPEIHETO MPOodeCCHOHAIBHOTO 00pa3oBaHus Ha Oasze
OCHOBHOro o0miero o0pa3oBaHus C Y4€TOM TpeOoBaHUH  (enepaabHbIX
roCyJapCTBEHHBIX 00pa30BaTENIbHBIX CTAaHAAPTOB U MOJydyaeMor mpodeccuu Wiu
CHELIMAIBHOCTH ~ CPEAHEr0  MPO(PECCHOHANIBHOIO  00pa30BaHUs (ITucemo
MunucrepcTBa o6pazoBanus U Hayku Poccutickoit @enepanuu ot 17 mapra 2015
r. Ne 06-259) ¢ yuérom yrouHeHHui 0100peHHbIX HaydHO-METOAUYECKUM COBETOM
Ilentpa mnpodeccuoHanbHOTO 00pa3oBaHMs W cucTeM KBamudukaruin DOIAY
«D®UPO» (IIpotokoa Ne 3 ot 25 mast 2017 r)

ConepxaHue NporpaMMbl peann3yeTcs B MPOLECCE OCBOEHUS CTYIECHTAMH
IIPOTPaMMBbI MIOATOTOBKH CHELNUAIIMCTOB CPEAHETO 3BeHA MO cnenuanbHocTsIM CIIO
C MOJYYEHHEM CpefHero o0iero oopa3oBaHus, pa3pabOTaHHOW B COOTBETCTBUU C
tpedoBanusimu OI'OC CIIO.
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1. IACITIOPT MTIPOI'PAMMBLI YYEBHOI'O ITPEJIMETA
Xumus

1.1. O0sacTh NPpUMEHEHUsI MPOTPAMMBbI Y4eOHOI0 IpeaAMeTa

[Iporpamma y4eOHOTO npeaMera SABIISCTCS Y4acThIO
oOmieoOpazoBaTebHOTO  LUKJIA  oOpa3oBareiabHOM  mporpammbl  CIIO  —
IpOTrpaMMbI TIOJITOTOBKH CIICITHAUCTOB cpeaHero 3BeHa (manee — IMIICC3) mo
CIEIUAIBHOCTH CPeJHEro npodeccuoHanbHOro oopazoBanus: 15.02.12 MoHTax,
TEXHUYECKOEe OOCITy)KMBaHHUE W PEMOHT MPOMBIIUIEHHOTO O0O0pyAoBaHUs (IO
OTPACIIH - MAITUHOCTPOCHHUE).

1.2. Mecro yueOHOro npeamera B crpykrype IHI1ICC3

VY4eOHbIll TPeAMET SIBISIETCS IPEIMETOM 00111€00pa30BaTEIbHOIO Y4eOHOTO
IUKJIa B COOTBETCTBUM C TEXHUYECKHUM NpoduieM MnpoPpecCuOHAIBHOIO
oOpa3zoBaHus.

VY4eOHblll TIpeIMET OTHOCUTCS K mnpeameTHo obnactu @I'OC cpennero
obmiero oOpa3oBanus «EcTecTBeHHbIE HayKu» IO BbIOOpPY U3 00s3aTeNbHBIX
IpeIMETHBIX 00acTei.

VYpoBeHb ocBoeHUs yueOHOTO npeameTa B coorBeTcTBUU ¢ PI'OC cpeanero
oO1iero oOpazoBaHus 0a30BBIM.

N3ydenne ydyeOHOTo MpeMeTa 3aBepIlaeTcsl IPOMEKYTOUHOM aTTecTaluen
B (opme muddepennumansHoro 3adera B pamkax ocBoeHus [IIICC3 Ha 6aze
OCHOBHOTO 00111eT0 00pa30BaHuUs.

1.3. [Inannpyemple pe3yabTaThbl OCBOCHHUS Y4eOHOT0 MpeaMeTa
[TnarupyemMblie pe3yabTaThl OCBOCHHS YICOHOTO MpeaMETa:

JIMYHOCTHBIE Pe3yJabTaThI:

— YyBCTBO TOPJIOCTH M YBaXEHUS K HMCTOPUH M JOCTHXKCHHSIM OTE€YECTBEHHOM
XUMUYECKON HAyKH; XHUMHUYECKH TPaMOTHOE TOBEACHHE B MPOQECCHOHATBHON
NEATEILHOCTH W B OBITY TpPU OOpAIIEHWH C XUMHUYCCKHMH BEIISCTBAMU,
MaTepragaMH U MPOLeCCaMu;

— TOTOBHOCTH K TPOJIOJDKCHUIO 00pa30BaHUs W TOBBIIICHUS KBaTU(UKAITUN B W3-
OpanHOM npodeccuoHaIbHON AeATeIbHOCTU U OOBEKTUBHOE OCO3HAHUE POJIA XU-
MUYECKUX KOMIIETEHITUN B ATOM;

— YMEHHE WCIOIb30BaTh JOCTIKEHUS COBPEMEHHOM XUMHUYECKON HAayKd U
XUMUYECKUX TEXHOJOTUW JUIsl TIOBBIIEHUS COOCTBEHHOTO HWHTEJUICKTYalbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuOHaTBHOM eATeTbHOCTH,

MeTanpeIMeTHbIE Pe3yJbTAThI:

— WCIIOJIb30BAHUE PA3JIMYHBIX BUIOB MMO3HABATEIBHON JESTETLHOCTH U OCHOBHBIX
WHTEJUICKTYaJbHBIX Ofepanuii (MMOCTAaHOBKU 3a7a4yu, (OPMYIUPOBAHUS THUIIOTE3,
aHanMW3a W CHUHTE3a, CpPaBHEHUsS, OOOOIICHMS, CUCTEMATH3AIMH, BBISBICHUS
IPUYUHHO-CJICICTBEHHBIX CBS3€H, TIOMCKA aHAJIOTOB, ()OPMYITMPOBAHUS BHIBOJIOB)
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JUISl PELIEHHs MOCTaBJIECHHOM 3a/1auyd, MIPUMEHEHUE OCHOBHBIX METOAOB MO3HAHUS
(HaOMroIeHNs, HAyYHOTO SKCIEPUMEHTA) AJI1 M3Y4YEHHUS PA3NIUYHBIX CTOPOH XH-
MUYECKUX 0OBEKTOB M MPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTh CTal-
KHUBaThCA B MpodeccrnoHanbHoi cdepe;
— HCIOJb30BaHUE PA3TUYHBIX UCTOUYHUKOB JIJIS MOTYYEHUSI XUMUYEeCcKoi nHpopma-
LW, YMEHUE OLIEHUTH €€ JOCTOBEPHOCTh ISl TOCTHKEHHSI XOPOIINX PE3YIbTAaTOB
B npodeccuoHaAIbHOM cdepe;
NpeIMeTHbIe pe3yJibTaThl:
— c(OpPMHUPOBAHHOCTH MPEJICTABICHUNA O MECTE€ XMMHUHU B COBPEMEHHOWU Hay4yHOU
KapTUHE MHpA; MOHMMAHUE POJIM XMUMHHM B (POpMUpOBaHUM Kpyrozopa u (yHK-
MOHAJIBHOW IPAaMOTHOCTH Y€JIOBEKA ISl pEICHUS] IPAKTUYECKUX 3a/1aY;
— BJAJCHHE OCHOBOIOJIATAIOIIMMH XHMHYECKUMH MOHATUSMHU, TEOPHUSIMH,
3aKOHAMM W 3aKOHOMEPHOCTSIMH; YBEPEHHOE II0JIb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
— BJAJCHHE OCHOBHBIMM METOJAMH HAy4YHOrO IO3HAHUA, HCIOJb3YyEMBIMU B
XUMUHU: HaOIOICHUEM, OIKMCAHUEM, HW3MEPEHHEM, OHKCIIEPUMEHTOM; YMEHHUE
00pabaTbIBaTh, OOBICHATH PE3YNbTAThl MPOBEACHHBIX ONBITOB M JIEJIaTh BBIBOJIBI,
TOTOBHOCTh M CHOCOOHOCTb NPHUMEHATh METOAbl IO3HAHUS TpPU PELICHUU
MPaKTUYECKUX 33]1a4;
— c(OpPMUPOBAHHOCTh YMEHUS /1aBaTh KOJIMYECTBEHHBIE OIIEHKU M MPOU3BOJUTH
pacyeTsl 0 XUMUYECKUM (OpMYJIaM U YPaBHEHUSM;
— BJIQJICHHE TIPaBUJIaMHU TEXHUKU 0€30MaCHOCTU MPU UCIOJIb30BAHUN XUMUYECKUX
BEILECTB;
— c(OpMHUPOBAHHOCTHL COOCTBEHHOW TMO3UIMUA IO OTHOIICHUIO K XUMHYECKOU
uH(popMaIuu, NOJy4aeMOH U3 Pa3HbIX HCTOYHUKOB.

OcBoeHue conepkaHusl ydeOHoro npeamera obecrneurnBaeT (popMupoBaHUe
U Pa3BUTHE YHUBEPCAIbHBIX YUEOHBIX JEUCTBUI B KOHTEKCTE MPEEMCTBEHHOCTH
dbopmMupoBaHUs OOITUX KOMITETCHITUH.

Buabl yHuBepcajibHbIX OO0mme KoMneTeHINH
Y4eOHBIX AeiicTBUI (B coorBercTBUE ¢ PI'OC CIIO no
crennaJabHOCTH/Ipodeccun)
JINYHOCTHBIE OK 01. BsiOupath cmocoObl pemieHus 3aaad
npodeccuoHaIbHON JESATENBHOCTH,

MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.
OK 06. IIposBiATh TpakJaHCKO-IIATPUOTUUYECKYIO
MO3UIHIO, JI€MOHCTPHUPOBATh OCO3HAHHOE
MIOBE/ICHHE Ha OCHOBE TpaZuLIMOHHBIX
0011eYeT0BEYECKUX [IEHHOCTEM.

[103HABATEJIbHBIE OK 02. OcymecTBiiTh TMOUCK, aHalu3 H
MHTEpIpEeTalni0 UHGOpPMaLUK, HEOOXOAUMOMN JUIs
BBITIOJTHEHUS 3a1a4y npodeccuoHaIbHON
JeSITEIbHOCTH.

OK 09. MHcnonwp3oBarb  HH(POpPMALMOHHbIE
TEXHOJIOTHH B MPO(PECCUOHAIBHOMN 1€ATEIbHOCTH.
KOMMYHUKaTUBHBIE OK 04. PabGoratp B KOJJIGKTHMBE M KOMaHJE,
3¢ (}eKTUBHO B3aMMOJIEHCTBOBAaTh C KOJIJIETaMu,
PYKOBOJCTBOM, KJIMEHTAMH.
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OK 05. OcymecTBiasaTh YCTHYIO U IHCHBMEHHYIO
KOMMYHHKAI[MI0 Ha TOCYAAPCTBEHHOM Sf3BIKE C
y4EeTOM oco0eHHOCTeH COIMAIBHOTO u
KYJITYPHOI'O KOHTEKCTA.

peryiasTUBHbIE OK 03. [IlnanupoBaTh M  pEATU30BBIBATH
COOCTBEHHOE MNpPO(ECCUOHANBHOE M JIMYHOCTHOE
pa3BUTHE.

1.4. Kosin4ecTBO 4aCOB HA OCBOECHHME MPOTPAMMBbI Y4e0HOI0 MpeaMeTa

MakcumanbHas yueOHast Harpy3ka oOydaromierocst 131 gac, B Tom uucie:
- o0s13aTenbHAs ayIUTOpHAs yueOHas Harpy3ka oOydaromierocs 131 gac;
- CaMOCTOsTeNNbHAs paboTa 00yJaronXcs He MPEAYCMOTPEHO
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2. COAEP/KAHUE YYEBHOI'O ITPEJIMETA U
TEMATHYECKOE IINTAHUPOBAHHUE

2.1. O0bem yueOHOro nmpeaMera U BUAbI Y4eOHOH padoThl

Buj yueOHoi1 padoThl O0bem yacoB
MakcuMasbHasi yyeOHasi HArpy3Ka (Bcero) 131
Oo0s13aTeIbHAA ayAUTOPHAA yYeOHAsl HAarpy3Ka (Bcero) 131
B TOM YHCJIE:
1ab0opaToOpHbIE 3aHATUS He npenycmorpeno
MIPAKTUYECKHE 3aHATHUS 52
KOHTPOJIbHBIC Pa0OTHI He npexycMorpeno
WNHnuBuyanbHbI OpOEKT (eciu npedycmompero) He npexycMorpeno
CamocTrosTenbHas paboTa CTyJeHTa (BCEro) B TOM YHCJIE: He npexycmorpeno

[IpomexyTouHas attectanus B hopme ougpepenyuposanno2o 3auvema
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2.2. TeMmaTH4YeCKHii IJIAH U COJAep:KaHNe y4eOHOTo mpeamMera XUMHUS

HaumenoBanue Copaeprxanue yd4eOHOIro MaTepuasa, 1adopaTopHble © CAMOCTOSITeJIbHbIE Pad0ThI O0bem yacoB YpoBens
pa3/1ei0B U TeM o0yyaromuxcs OCBOEHHS
1 2 3 4
Pazpea 1. OO01mas M HeOpraHu4vecKasi XuMus 74
Coaep:xanue yueOHOT0 MaTepHaJia 4 2
Tema 1.1. Posb xumuM B ecTecTBO3HAHUH. 3HAUYEHUE XUMUU B )KM3HU COBPEMEHHOT'O 00IIeCTBa
OcHoBHbIe IOHATHA U | OCHOBHBIC MOHATHS U 3aKOHBI XUMHHU. BemecTBo, atom, MoJiekyisl. [Ipocteie u
3aKOHbI XUMHH CJIOKHBIE BEIIECTBA.
PacuerHble 3amaun: HaxOXKICHHE OTHOCUTEIIBHON MOJIEKYJISIPHON MaccChl,
onpezaeneHue CrocoObl NOJy4YeHUs! OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX COESAMHEHUH.
JlabopaTropHble 3aHATHSA He npenycmorpeno
IIpakTHYecKue 3aHATHS He npenycMoTpeno
KonTpoabnas pabora He npenycmorpeno
CamocrosiTeibHasA padoTa 00y4Yaommxcst He npenycMoTpeno
Tema 1.2 Coaep:xanue yue0HOro MaTepHaJia 2 2
IHepuoauyecknii 3akoH U | Otkpeitue /1. 1. MenneneeBsiM [leproaudeckoro 3akoHa. [lepuoandeckuii 3akoH B
Iepnoanyeckas cucrema | popmynuponke /1. V1. Menneneena.
XMMHUYECKHX 3JIEeMEeHTOB | JlabopaTopHble 3aHATHS He nperycmoTpeno
HA.U.Menneneesa IlpaKkTHYecKne 3aHATHS He npeaycMoTpeHo
KontpoabHnas padora He npenycmorpeno
CamocrtosiTeibHasA padoTa 00y4yalommxcst He npenycMoTpeno
Tema 1.3 Copepxanue yueOHOIro MaTepuaJa 20 2
Crpoenne BemecrBa | loHHas xuMudeckas CBSI3b.. 12

KoBanenTHasgs XuMHUYecKast CBSI3b.

Merammnueckas CBSI3b.

AFpGFaTHBIC COCTOSHUS BCIICCTB U BOAOPOJHAs CBA3b.

I'omorennsie u rereporeHHble cMecu. CocTaB cMecel: 00beMHast U MaccoBas J0JU
KOMITOHEHTOB CMECH, MacCOBas JIOJIsl TPUMECEH.

Knaccugukarus qucnepcHbix cucteM. IIoHsATHE 0 KOJUIOMIHBIX CHCTEMaX.

JlaGopaTopHble 3aHATHSA

He npenycMmotpeno
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IIpakTnyeckue 3ansaTus Ne 1, 2

HpI/IFOTOBHeHI/Ie CYCIICH3UU Kap60HaTa KajJdblusa B BOJC.

O3HaKOMJIEHHE CO CBOWCTBAMHU AUCIIEPCHBIX CUCTEM, 3MYJIbCHUM, CyCIIEH3HH,
a’po3o0Jen

KonTpoJsbHas padora

He npenycmorpeno

CamocTtosiTe1bHast padoTa 00y4yarommxcst

He npenycmorpeno

Tema 1.4 Copnepxxanue yueOHOro MaTepuasa 12
Bopa. PacTtBopsbl. Bopa. PactBopsl. PacTBopenne. Boma kak pacTBOpUTENb. 8
DNEKTPOJIUTHYECKAA | DICKTPOINUTHI M HEAJIEKTPOUTHI. DJIEKTPOIMTHIECKAS JUCCOIUALIHS.
Aucconuanus (OCHOBHBIE ITOJIOKEHHUS TEOPUU IEKTPOJIMTUUECKOMN TUCCOIUALTIH.
KucnoTsl, 0CHOBaHUS ¥ COJIM KaK AJIEKTPOJIUTHI.
JlabopaTopHble 3aHATHSA He npenycmorpeno
IIpakTuyeckue 3ansaTus Ne 3 4
[ I[puroroBieHne pacTBOPOB 33 JaHHON KOHLIEHTPAIUU.
KonTpoabnas pabora He npenycmorpeno
CamocTtosiTeibHAasA padoTa 00y4Yal0mmxcst He npenycMoTpeno
Tema 1.5 Coaep:xanue yue0HOro MaTepHaJia 10
Kanaccupuxanus Knaccudukanuss HeopraHmuecKnux COSAMHEHHUI: OKCHIBI, KUCIOTHI, OCHOBAaHMSI, 2
HEOPraHu4ecKHX COJI U WX CBOMCTBA.
COeTMHEHU I M HX JlaboparopHble 3aHATHS He npenycmorpeno
CBOWCTBA IlpakTuyeckas paéora Ne 4, 5 8
WN3ydyeHne XuMHUECKHUX CBOWCTB KUCIOT U OCHOBAHUU.
M3yueHnne XMMU4YeCKHUX CBOMCTB coJiel. I maponns conent
KontpoabHnas padora He npenycmorpeno
CamocrtosiTeibHasA padoTa 00y4yalommMXxcst He npenycMoTpeno
Tema 1.6 Conep:xanue yueOHOTr0 MaTepHaJia 14
Xumuyeckue peakuuu | Knaccudukanum XUMAYECKUX PEAKIIUi: PeaKINKi COSIMHEHUS, PEaKIINU PA3JI0KECHHUSL. 10

PeaKI_[I/II/I O6MeHa, KaTAJIMTHYCCKUEC, TOMOJIOTHYCCKHUEC, DOK30TCPMHUYCCKUEC PCAKIITNN

OKHUCIINTEIIFHO-BOCCTAHOBUTEIBLHEIC pcakuuru. CreneHn okucieHuss. OKUCIUTEINb U
BOCCTaHOBJICHHE. BoccTaHOBUTEIL M OKHCIICHHE. MeTo QJICKTPOHHOT'O OanaHca JJIs1 CO-
CTaBJICHUA ypaBHeHI/Iﬁ OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ.

CKOpOCTB XHUMHUYCCKHX peaKuHﬁ. Ilonstue o CKOPOCTHU XUMHUUYCCKUX peaKI.[Hﬁ. 3aBucHu-
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MOCTh CKOPOCTH XMMHUYECKUX PEAKIUI OT pa3iIMyHbIX (PaKTOPOB: MPUPOABI pearupyromnmx
BELIECTB, UX KOHLEHTPALMH, TEMIIEPATYPBI, TIOBEPXHOCTU COIMTPUKOCHOBEHUS U UCIIOJIB30-
BaHUS KaTaJIu3aTOPOB.

OOpaTUMOCTh XUMHUYECKUX peakiuii. O0paTumMblie U HEOOpATUMBbIE PEAKIMH. XUMHUYE-
CKO€ PaBHOBECHE U CIIOCOOBI €r0 CMEIIECHUS.

JlabopaTtopHble 3aHATHSA

He npenycMmorpeno

IIpakTnyeckue 3aHAaTHA Ne 6

W3yyeHne XMMHYECKUX CBOMCTB TMAPOJIN3A. 3aBUCUMOCTH CKOPOCTH PEaKLUUU OT
IIPUPO/Ibl pearupyrolux BEUIECTB, TEMIIEPATYPBI, KATAIU3AaTOPOB.

4

KonTpoabnas pabora

He npenycMoTpeno

CamocrosiTesibHas padoTa 00yYaroIuxcst

He npenycmorpeHo

Tema 1.7
MeTaJIbl 1 HEMETAJLIbBI

Coaep:xanue yueOHOro MaTepHaJia

12

Oco0eHHOCTH CTPOCHUA U XUMHYCCKHC CBOMCTBa METAJIJIOB

4

Oco0EHHOCTH CTPOCHHS M XUMHUECKHE CBOMCTBA HEMETAIJIOB

JlaboparopHble 3aHATHUS

He npenycmorpeno

IpakTnyeckne 3ansitus Ne 7, 8

8

W3ydeHue CBOWMCTB CTAIA U YyT'yHA.

Pemenue OKCIICPUMCHTAJIbHBIX 3aaa4

KonTposbHas padora

He npenycmorpeno

CamocTosiTejibHas padoTa 00y4yaruuxcst

He npenycMmorpeno

Paznea 2

Oprannyeckasi XuMust

57

Tema 2.1
OcHOBHbDBIE TOHATHSA
OpPraHu4ecKoi XUMHH U
TeopHUsi CTPOeHUs

Coaep:xanue yueOHOIro MaTepHaJia

6

OCHOBHBIE TIOHSITHSA OpFaHquCKOﬁ XHUMHHU.

Teopust crpoeHus opraHuuyeckux coennHeHuit A.M.byrtieposa.

KHaCCH(bHKaHHH peaKuHﬁ B OpraHquCKOﬁ XUMHU: PCaAKIUU 3aMCIICHUS, pCAKIINN

OpPraHM4YecKuXx M30MEpPU3AIHH.
COeIMHEHU JlabopaTropHble 3aHATHS He npenycmorpeno
IIpakTHYecKkue 3aHATHS He npenycMoTpeno
KountpoabHnas padora He npenycmorpeno
CamocTtosiTeibHas padoTa 00y4yalommxcst He npenycMoTpeno
Tema 2.2. Copepxxanue yueOHOro MaTepuaJa 16
Yriesoaopoabl M MX  (AnkaHbl. ['oMonoruueckuil psii, U30MEpUS U HOMEHKJIaTypa 12
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NPpUPOAHBIC HCTOYHHUKHN

AnkeHbl. ['oMoJIOTMYECKHIl psll, U30MEPHUS U HOMEHKJIATYpa.

[TonsaTHe 0 qUEHaX KakK yrieBoJ0opoaax

HatypanbHblil 1 CHHTETUYECKHUE KayUyKU

Ankunbl. ['omonorudeckuil psii, U30MEpUS U HOMEHKIIATypa.

Apenbl. ['oMonorudeckuil psifi, “30Mepus W HOMEHKJATypa.

[TpupoaHbIii ra3, MONyTHBIN ra3, HeTh.

JlabopaTopHble 3aHATHS

He npenycmorpeno

IIpakTnyeckue 3ausitus Ne 9,

HpOBe,Z[CHI/IC KauyeCTBECHHOMH pE€aKknun Ha HEMPCACIIbHBIC YTIJTICBOAOPObI

4

KonTpoJsbHas padora

He npenycmorpeno

CamocrosiTesibHass padoTa 00y4YalIUXCs

He npenycMoTpeno

Tema 2.3.
Kucaopoaocoaep:xamue
OpraHuyecKue
coeIMHEHHUA

Coaep:xanue yueOHOTro MaTepHaJia

ITonsaTue o cuprax. XuMUYeCKHUe CBOMCTBA ciupToB [lonyyenue u npumeHenue
CIIIPTOB

. Ilonsitre 00 anpaerngax. AnpaeruaHas rpynmna Kak QyHKIIHOHAIbHASL.

[TonsiTie 0 kapOOHOBBIX KHcHoTaxX. KapOokcunbHas rpymna Kak (yHKIHOHAIbHAS.
["oMoJIOrn4ecKuil psij NpeAeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIIOT.

Crnoxxubie 3¢upbl. DGUpPHl B MPUPOJE, MX 3HAYCHHE W NPUMEHCHHE.

XKupsl, knaccudpukanys, cBoiictsa. [IpuMeHeHe KUPOB.

YrneBojpl, ux knaccudukanus: ['110k03a — BEIeCTBO ¢ ABOHCTBEHHON (QYHKIUEH

16
12

JlabopaTopHble 3aHATHS

He npenycmorpeno

IIpakTnyeckue 3ansaTus Ne 10

I/I3y‘{eHI/IC CBOMCTB ATHJIOBOT'O CIIUPTA KaK PACTBOPUTCIIA.

4

CamocrosiTejibHas padoTa 00y4yaruuxcst

He npenycMmorpeno

Tema 2.4.
A3oTocoaep:xamue
opraHuveckue
coequHenus. Ilonumepsl

Coaep:xanue yueOHOro MaTepHaJia

Knaccn@nkaunﬂ, XUMHUYECKHE CBOICTBA aMHHOB.

[MoussTHEe 00 AaMUHOKHCIIOTAX.

CHHTETHYECKHE BOJOKHA.

benku. CtpykTypa O€IKOB, XUMHUYECKHE CBOMCTBA OEJIKOB.

KJ'IaCCI/I(bI/IKaI_[I/IH MOJIMMEPOB, IMJIACTMACCHI, BOJIOKHA.

18
6

JlabopaTtopHble 3aHATHSA

He npenycMoTrpeno

IpakTnyeckne 3ausitusa Ne 11, 12, 13
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ITpoBeeHNE KaU€CTBEHHBIX PEAKIMI HA OEJIKHU.

Pemenne sKkcriepuMEHTAIbHBIX 3aJlad HA HUJCHTU(DHKAIIMIO OpPraHUYECKHX
COEIMHEHMI.

Pacno3naBaHue niacTMacc M BOJIOKOH

CamocTtosiTeibHast padoTa 00y4YalOmMXxcst

He npenycmorpeno

Wrorosas arrecranms B hopme nudGepeHnnpoBanHOTO 3a4€Ta

1

BCEI'O:

131

12



I'BIIOY «TK um. H.J. Ky3nenosay»

3. YCJIIOBUS PEATIN3AIIAN YYEBHOI'O ITPEJIMETA
3.1. TpeOoBaHMS K MUHMMAJIBHOMY MaTepHAJIbLHO-TEXHUYECKOMY
o0ecre4eHu10
Peanuzamms mporpamMmbl mpeameTa TpeOyeT Haiauumsi ydeOHOro kKaOuHeTa

Xumus.
O6opynoBanue yueOHOro kadunera:

MOCaJ0YHBIC MECTA IO KOJHYECTBY O0YJArOIINXCS;

pabouee MecTo MPEero1aBaTells;

KOMIUTICKT XUMHUYECKHX IIPEIapaToB;

KOMIUTIEKT XUMHUYIECKOTO 000PYI0BaHNUS;

KOMIUTEKT Y4eOHO-HATISATHBIX TTOCOOUIA TIO TUCITUTUINHE.
TexHuveckue cpeacTBa 00yUeHust:

KOMITBIOTEPHI C JINLIEH3UOHHBIM ITPOrPaMMHBIM 00€CIIEYEHUEM,
MYJIbTUMETAUHBIA IIPOEKTOP

DKpaH

CDu DVD nucku.

3.2. UudopmannoHHoe odecrnevyeHme

Nudopmanmonnoe  obecrieueHre  OOy4deHUS  COJEPXKUT  MEPEUYCHBb
PEKOMEHIYyEeMbIX y4eOHBIX U3JaHul, VIHTepHeT-pecypcoB, JTOMOJHUTEIBLHOU
JUTEPATYPBHI.

st cTyaeHTOB.

lNabpuensa  O.C., OctpoymoB MW.I. Xumus: yuyeOHUK [IJii CTYACHTOB
npodecCHOHANBHBIX 00pa30BaTEIbHBIX OpPTraHU3AIlNi, OCBAUBAIOIINX MPOPECCUU U
cneumanpHocTu CI1O. — M., 2017

[Nabpuensa O.C., OctpoymoB WN.I'. Xumus nis mpodeccuii U crienuanbHOCTEH
€CTECTBEHHO-HAYYHOTO TpOo(wiIst: y4eOHUK i CTYACHTOB NpPO(ecCHOHaTbHBIX
o0pa3oBaTeNbHBIX OpraHU3alliid, OCBAMBAIOIIUX MPOPECCUU U CHEIUATHLHOCTU
CIIO. - M., 2017

[Nabpuensa O.C. u np. Xumus. Ilpaktukym: y4deb. mocobue s CTYIEHTOB
npodecCHOHaNBbHBIX 00pa30BaTEIbHBIX OpPraHU3alliii, OCBAaUBAIOIINX MPOGECCUU U
cneumanpHocTu CI10. —M., 2017

["abpuensn O.C. u ap. Xumus: nocobue st noarotoBku k EI'D: yued. mocobue
JUTSL CTYZICHTOB TIPO(heCCHOHATBHBIX 00pa30BaTeIbHBIX OPTaHU3aIni, OCBAMBAIOIINX
npodeccun u cneruaibHoctu CI10. — M., 2017

["abpuensn O.C., JIvicoBa I'.I'. Xumus. TecTsl, 3a7auu U yOpakHEHUS: y4eO.
nmocodue I CTYACHTOB NPO(EeCcCHOHATBHBIX 00pa30BaTEIBHBIX OpraHU3aIlHi,
ocBauBaromux npodeccun u cneruaibaoctu CI10. — M., 2017

Epoxun FO.M., Kosanera N.b. Xumus nns mpodeccuii u crnenuanbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAy4YHOTro Tmpoduiieli: yd4eOHUK [JIsi CTYACHTOB
npodecCHOHANBHBIX 00pa30BaTEIbHBIX OpPraHU3aIliii, OCBAUBAIOIINX MPOGECCUU U
cnenuainpHocT CI10.— M., 2017
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I'BIIOY «TK um. H.J. Ky3nenosay»

CnagxoB C. A., OctpoymoB W.T'., T'abpuensu O. C., JlykpssnoBa H. H. Xumus
s npodeccuii M CIEUUAIbHOCTEH TEXHUYECKOro mnpoduis. DIeKTPOHHOE
NPWIOKEHUE (AIEKTPOHHOE YUeOHOE M3aHue) IS CTYl. YUPESKIACHUA cpe. mpod.
oOpazoBanus. — M., 2014,

Jlisi npenogaBaresist

O6 ob6pazoBanuu B Poccuiickoii @enepanun: denep. 3akoH ot 29.12. 2012 Ne
273-03 (B pen. Penepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne §4-
®3, ot 27.05.2014 Ne 135-d3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHCCCHHBIMH
®enepanbHbiM 3aKOHOM OT 04.06.2014 Ne 145-®3, B pexn. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

[Tpuka3 MunuctepctBa oOpazoBanusi u Hayku P® ot 31 gexabps 2015 r. N
1578 "O BHeceHMH U3MEHEHUW B  (emepanbHBIi  TOCYJAPCTBEHHBIM
o0pa3oBaTeNbHBI CTAaHIAPT CPEJHEro o0OIero oOpa30BaHUSA, YTBEP>KIECHHBIN
npukazoM MuHucTepcTBa 00pa3oBaHusi U Hayku Poccuiickoit ®@enepanuu ot 17
Mmas 2012 r. N413"

[Tucemo JlemapramMeHTa TOCYIapCTBEHHOM TMOJMUTUKH B cepe MOArOTOBKU
pabouux kampoB u JIIO Munobpunayku Poccum ot 17.03.2015 Ne 06-259
«PexkoMeHaanuu Mo opraHu3alliyd TMOJYYEHUS CPEHEro o0Iiero oOpa3oBaHUs B
npenesiax OCBOCHUs 00pa3oBaTENbHBIX MPOTpaMM CPEIHEro MpodecCHOHAIBLHOrO
oOpa3zoBaHus Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHMS C Yy4E€TOM TPEOOBaHMIA
(denepaiabHBIX TOCYJapCTBEHHBIX 0OpPAa30BaTENbHBIX CTAaHAAPTOB M IMOJYy4aeMOM
npo(eccru UM CIeUuaTIbHOCTH CPEIHETO TPO(ECCHOHATEHOTO 00pa30BaHUS.

[IpumepHass ocHOBHasi o0Opa3oBaTelibHas NporpaMma CpeIHero OOLIEro
oOpa3zoBaHus, of00peHHas penieHueM QeaepaabHOT0 Y4eOHO-METOANYECKOTO
oOBeauHeHus 1o 001eMy oopazoBanuto (poTokost oT 28 utons 2016 r. Ne 2/16-3).

[Nabpuensa O. C., JlsicoBa I'. I'. Xumusi: kHUTa Ijs mpemnojaBatelis: yd4eo.-
MeTox. mocooue. — M., 2012,

labpuensa O. C. u ap. Xumus mia npodeccuid U crenuasbHOCTEH
TEXHUUYECKOTO pouis (JIEKTPOHHOE MPUIOKEHUE).

CnagxoB u ap. Xumusi nis npodeccuid M CHeNUaTbHOCTEH TEeXHHUYECKOTO
npoduiid (31EKTPOHHOE NpuiiokeHue). — M.,2017

Ilepeyens UHTEpHET-pEcypcoB
www. pvg. mK. ru (omumnuana «I[lokopu BopoObeBBI TOPBD»).
www. hemi. wallst. ru (O0pa3oBaTe/IbHBIN CalT JIJIs IIKOJIBHUKOB «XHUMUSD).
www. alhimikov. net (O6pa3oBaTenbHbIN CAlT IS IKOJIBLHUKOB).
www. chem. msu. su (DaekTpoHHas OMOIMOTEeKa IO XUMUH ).
Www. enauki. ru (uHTepHeT-u3AaHue A yuuteneil « EcTecTBeHHBIC HAYKIM» ).
www. 1september. ru (meroauueckast razera «IlepBoe ceHTIOP»).
www. hvsh. ru (kypHain «XHMHS B IIKOJIE»).
WWW. hij. ru (OxypHain « XUMHS 1 KH3HBY ).
Www. chemistry-chemists. com (371eKTpOHHBIH KypHaT « XUMHKH U XUMUS)
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I'BIIOY «TK um. H.J. Ky3nenosay»

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUSA
YUEBHOI'O IPEJIMETA
KoHTponb ® OIGHKa pe3ylbTaTOB OCBOCHHUS y4eOHOTOo  MpeaMeTra
OCYIIIECTBISIETCS TPEIoIaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUICCKUX 3aHSTHH,
7a00paTOpPHBIX pabOT, TECTHUPOBAHUS, a TaKKE€ B pE3YyJbTaTe BBIMOJIHECHUS
OOYJarOIIIMMUCS MHANBUIYATbHBIX 3aaHHH.
PesynbraTamMu  0OydeHUST SBISETCS  OBJAQJACHHE OCHOBHBIMH  BHUIAMHU

JEATEIbHOCTH (Ha YPOBHE YUYE€OHBIX JEHCTBUM).
XAPAKTEPUCTHKA OCHOBHBbIX BHU/10B YYEBHOM

AEATEJBHOCTU CTYJAEHTOB

Conep:xkanue o0yueHust XapakTepuCcTHKA OCHOBHBIX BU/I0B J1eSITeJIbHOCTH
CTYAEHTOB (HA YPOBHE Y4eOHBIX JIeliCTBHIl)

Baxwuelinme xuMuyeckre NOHATUS YMeHue JaBaTh  ONpeNeleHue M ONepupoBaTh
CIEIYIOIIUMHA XUMHUYECKUMHU TIOHATUSIMHU: BEILECTBO,
XUMUYECKUN JJIEMEHT, aToM, MOJIeKYyJIa,
OTHOCHUTEJIbHbIE aTOMHAsl U MOJIEKYJISIPHAsl MaccChl, UOH,
JIIOTPOIHS, U30TOIIBI, XUMHYECKast CBSI3b,
AJIEKTPOOTPHULIATEIBHOCTh,  BAJEHTHOCTh,  CTEMEHb
OKHCIICHHsI, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIH 00beM
ra3o00pa3HbIX BEILLECTB, BEIIECTBA MOJEKYJISIPHOTO U
HEMOJIEKYJISIPHOIO CTPOEHHUS, PACTBOPBI, AIEKTPOIUT U
HERJIEKTPOJIUT,  AJIEKTPOJUTUYECKAss  AMCCOLUAIMS,
OKHCIUTENIb U  BOCCTAHOBUTENb, OKUCIEHHUE U
BOCCTaHOBJICHHE, TEIJIOBOH 3(h(eKT peakmu, CKOpoCTh
XMMUYECKOH  peakuuH,  Karajiu3,  XUMHYECKOoe
paBHOBECHE, YIJIEPOJHBIM CKeleT, (PYHKIMOHAIbHAS
IpyMIna, N30MeEpHsl, TOMOJIOTHSI

OCHOBHBIE 3aKOHBI XUMHH @OopMyJIMpOBaHHE 3aKOHOB  COXPAaHEHUS  MAacChl
BEUIECTB U MOCTOSHCTBA COCTAaBa BELIECTB. Y CTAHOBKA
MIPUYMHHO-CIEACTBEHHON CBSI3M MEXIY COJEpKAHUEM
TUX 3aKOHOB U HAalMCAaHUEM XUMHMUYECKUX (HopMysd U
YpaBHEHUM. YCTAaHOBKA 3BOJIIOIUOHHOW CYIIHOCTH
MEHJIEIEeBCKOIl M COBpPEMEHHOH  (OpMYyJIHPOBOK
nepuonnueckoro  3akoHa [  U.  Menneneesa.
OObsicHeHMEe  (U3MYECKOTr0  CMbICIAa  CHMBOJIMKU
MEPUOIUYECKON TaOJIUIBI XUMHYECKUX 3JIEeMEHTOB /.
. MenneneeBa (HOMEpOB dJEMEHTa, IEPHOAA,
IPYNIbl) U YyCTAaHOBKAa MPUYMHHO-CJIEICTBEHHOMN CBS3U
MEXIYy CTPOCHMEM aTroMa M 3aKOHOMEPHOCTSIMH
U3MEHEHHUS CBOMCTB 3JIEMEHTOB M OOpa30BaHHBIX HUMH
BEUIECTB B IEpUOJax M TIpynnax. XapakTEepHUCTHUKa
AIIEMEHTOB MalbIX U OONBIIMX TMEPHOJOB MO UX
nonoxenuto B Ilepmomunueckoir cucreme . U.
MeHneneeBa

OCHOBHBIE TEOPUH XUMHUU YcTaHOBKa  3aBUCHMOCTH  CBOMCTB ~ XMMMUYECKUX
BEUIECTB OT CTPOCHHUS aTOMOB OOpa3ymomMX HX
XMMUYECKHUX 3JIEMEHTOB. XapaKTepUCTHKa BaXXHEUIITNX
TUIMIOB XUMHUYECKHX CBSI3€H UM OTHOCHUTEIBHOCTH 3TOU
tunojgorud. OOBsICHEHHE  3aBUCUMOCTH  CBOMCTB
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BCIICCTB OT UX COCTaBa U CTPOCHUA KPUCTATINIMICCKUX
pemietok. DOpMYyIHMpPOBKA OCHOBHBIX  MOJIOKEHU
TEOPUH  DIJIEKTPOIUTHUECKOM  JMCCOLUMALUU U
XapaKTepUCTHUKAa B CBET€ OTOMl TEOPHUH CBOWCTB
OCHOBHBIX KJIACCOB HCOPraHNMYCCKUX COCHHHCHHﬁ.
@opMyIMpPOBKA  OCHOBHBIX  IOJOXEHHH  Teopuu
XAMHUYCCKOTO CTPOCHUSA OPraHUYCCKUX CoeﬂHHCHHfI n
XapaKTepUCTHUKAa B CBET€ JOTOMl TEOPHUH CBOWCTB
OCHOBHBIX KJIACCOB OPraHUYECKUX COCTMHEHHI

Baxneriiue BeniecTsa U MaTepuabl

XapakTepucTuka  COCTaBa, CTPOCHHsS,  CBOWCTB,
MOJIyYeHUS U IPUMEHEHHU BakHemux Metamuios (1A u
II A rpynmn, amoMuHus, Xejle3a, a B €CTECTBEHHO-
HAyYyHOM Tpo(duiIe U HEKOTOPHIX d-dJIEMEHTOB) M UX
coequHEHUN. XapaKTepUCTUKAa COCTaBa, CTPOCHMS,
CBOMCTB, IIOJYYEHUS U IIPUMEHEHHs BaKHEHIIMX
nemerauioB (VIII A, VIIA, VIA rpynn, a Takxke a3ora
u Qocdopa, yrimepoga W KpeMHHs, BOJOPOAA) M UX
coequHEHUN. XapakTepUCTUKAa COCTaBa, CTPOCHMS,
CBOMCTB, IIOJYYEHUS W IPUMEHEHHs BaKHEHIIMX
KJIACCOB  yTJIEBOJOPOJIOB (AJKAHOB, IIMKJIOATKAHOB,
QJIKCHOB, aJIKWHOB, aQpEHOB) M UX HanOoJee 3HAYNMBIX B
HApOJAHOXO3SMCTBEHHOM  IUJIaHE  MPEACTaBUTENCH.
AHanoru4Has XapaKTEePUCTHKA BOKHEUIITUX
IpelCcTaBUTEeNIed  JPYrHMX  KIACCOB  OPraHUYecKHX
COCIMHEHUI: METaHOJIa M ATAHOJIA, CIOXKHBIX 3(UPOB,
JKUPOB, MbUI, albaerujgoB (hopMaiabAeTUAOB U
areTanpleruaa), KETOHOB (aleToHa), KapOOHOBBIX
KUCIOT (YKCYCHOM  KHCIIOTBI, JJsi €CTECTBEHHO-
HAYYHOTO NMPO(UIIS MpencTaBuTe- JIEH OPYruX KIaccoB
KHCIIOT), MOHOCaxapuIoB (TJIIOKO3bI), IHUCAXapUIOB
(caxapo3bl), moaucaxapuoB (Kpaxmasa U HeJUTFOI03bI),
AQHWJIMHA, AMUHOKHCIIOT, OEIIKOB, HCKYCCTBEHHBIX H
CHUHTETHUYECKHX BOJIOKOH, KayuyKOB, IJIACTMACC

XUMHUYECKHUHN SI3BIK 1 CUMBOJIMKA

Hcnonb3oBanue B ydyeOHOH U mpodeccHOHATbHON
JIEATEIIbHOCTH XUMUYECKUX TEPMUHOB M CHUMBOJIMKH.
Ha3BaHue M3y4eHHBIX BEILECTB 10 TPUBHUAIBHON HIIU
MEXIYHApOJIHON HOMEHKJIATYPE U OTPAKEHUE COCTaBa
TUX COEJUHEHUH C MOMOIIBI0 XUMHYECKUX (OPMYIL.
OTpakeHue XUMHYECKHX IIPOLIECCOB C IOMOIIBIO
YPaBHEHUN XUMUYECKUX PEaKIUN

XUMHUYECKUE PEAKIUN

OObsiCHEHHE CYIIHOCTH XUMHUYECKHX IPOIIECCOB.
Knaccugukaius XUMHYECKUX peakLUi MO pa3IuyHbIM
NpU3HAKAM: YHCITY M COCTaBY NMPOJYKTOB M PEareHTOB,
TerioBoMy 3(ddexty, HampaBieHUto, ¢aze, HATUYUIO
KaTaau3aTopa, W3MEHEHUIO CTENeHEH  OKHCICHHS
AJIEMEHTOB, O0pa3yloIIMX  BEIIeCTBAa. Y CTaHOBKA
NPU3HAKOB OOMIETO ¥ Pa3sIUYHOTO B THUIIOJOTHU
peakuuii Ui HeOPraHUYEeCKO M OPraHNUeCKON XUMHH.
Knaccugukarus BemecTB U MpOIECCOB C TOUYKH 3PSHUS
OKHCIeHUs-BoccTaHOBNIeHUs. CocTaBieHne ypaBHEHUIH
pEaKIfii ¢ IMOMOIIBI0 METOAA IEKTPOHHOTO OajaHca.
OOBsiCHEHHE 3aBHCHMOCTH CKOPOCTH XMMHUYECKOMH
pPEaKIMK ¥ TIOJIOKEHUS] XMMHYECKOTO PAaBHOBECHS OT
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pa3NIuYHbBIX (PaKTOPOB

XUMUYECKUH IKCIEPUMEHT

BrImonHeHne XMMHYECKOro AKCIEPUMEHTa B MOJHOM
COOTBETCTBUU c IpaBWJIaMu 0€30MaCHOCTH.
HabGmonenue, ¢ukcanuss u oOmNHMCaHUWE pPE3yJIbTaTOB
MIPOBEJICHHOTO SKCIIEPUMEHTA

Xumuyeckasi HHPopMaIus

[TpoBeeHne CaMOCTOSATEIBHOTO MOMCKA XUMHUYECKOM
uHpOpMAlUM  C  HCIOJIB30BAaHHEM  PA3JIUYHBIX
HUCTOYHHUKOB (Hay4HO-TIOYJISIPHBIX U3JIaHUH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa).
Hcnonp30oBaHWEe KOMITBIOTEPHBIX TEXHOJOTHHA ISt
00paboTKM U Mepesadyn XUMUYeCKor nHPOPMAIHH U €€
NPEJICTABJICHUS B PA3JIMYHBIX hopMax

PacueTs! o XuMuyeckuM Gopmyinam u
YPaBHEHHUSAM

VYcraHoBKa 3aBUCHMOCTHM MEXJYy KadeCTBEHHOU U
KOJIMYECTBEHHOM CTOPOHAMU XMMUYECKUX OOBEKTOB U
npoueccoB.  PemeHwe — pacyeTHbIX — 3aad IO
XUMHUYECKUM (pOpMysaM U ypaBHEHUSIM

[MpodunsHOE 1 TpodheccCHoHATEHO
3HAYUMOE COJIEPIKAHUEC

OO0bsicHEeHWe XUMHYECKUX SIBIICHUMN, MPOUCXOSIINX B
npuponae, ObITYy W Ha mpousBoicte. OrmnpenencHue
BO3MOKHOCTEHN IPOTEKaHUS XUMUYECKUX MPEBPAILECHUN
B pa3nmuuHbiX ycioBusx. CoOmiojgeHue  mpaBuil
DKOJOTMYECKH TPaMOTHOIO IIOBEJAEHUS B  OKpYy-
kKaromed cpeae. OlleHKa BIUSHUS —XHMHUYECKOIO
3arpsAi3HEHUS.  OKPY/KAIOLIEM Cpenbl Ha  OpPraHu3M
YyeloBeKa U Apyrue )uBble opraHuzMbl. CoOirofeHue
npaBwI 0€30MacHOr0 OOpalieHuss C TOPIOYUMHU H
TOKCHUYHBIMU BEILIECTBAMHU, 1abopaTopHBIM
o0opynoBanueM. [loaroroBka pacTBOpPOB 3aJaHHOU
KOHIIEHTpalluu B OBITY M Ha IPOU3BOJACTBE.
Kputnueckas oneHka OCTOBEPHOCTH XHWMHYECKOU
nH(pOpMaIKH, TOCTYNAIIEH U3 Pa3HBIX HCTOYHUKOB
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ITPUJIOKEHHUE 1

K paboueit mporpamme yuyeOHOro npeamMera

IJIAHUPOBAHUE YUYEBHBIX 3AHATHHN C HCIIOJIb30BAHUEM
AKTHUBHBIX U THTEPAKTUBHBIX ®OPM U METOJOB OBYYEHUA CTYJAEHTOB

Ne AKTHBHBIE "
Kou-Bo Kon ¢popmupyembix
n/n Tema yyeOHoOro 3aHATHS HHTEepPaKTHBHBIE GOPMBI .
4acoB KOMIIeTeHIHit
U MeTO/Ibl 00yUYeHust
1 Bopa. PacTBopbl. 4 Kpyrasiii cron OK 1,0K 3, 0K 4, OK 5,
DIIEKTPOTUTHYECKAsT JUCCOLHAITIS OK 6, OK 9
2 MeTanasl 1 HEMETAIJIbI 4 Kpyraslii cron OK 1,0K 3, 0K 4, OK 5,
OK 6, OK 9
3 YrieBogopoibl U X 2 Nutepaktusnas gekuus ¢ | OK 1, OK 3, OK 4, OK 5,
MIPUPOIHBIE UCTOUHUKH IPUMEHEHUEM BUE0- U OK 6, OK 90K 5.
ayJIMoMaTepHaloB
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JINCT UBSMEHEHHMH 1 JOIMOJIHEHHNN,
BHECEHHBIX B PABOYYIO [IPOTPAMMY

Ne N3MCHCHHA, HaTa BHCCCHUSA U3MCHCHMUS, Ne CTpaHUlbl C ©BMCHCHHUCM;

BbILJIO CTAJIO

OcHoBaHue:

HO,I[HI/ICB JIMIIa BHECIICIO U3MCHCHUA




