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Pabouast mporpamma ydeOHON IUCHUIIIMHBI XHUMHA pa3paboTaHa B COOTBETCTBHH C
TpeOOBaHUSMU
denepanbHOrO TOCyIapcTBEHHOro obOpaszoBartenbHOro cranmapra (mamee — ®I'OC) cpemnero
obmero o6pa3oBaHus,
denepanbHOrO rocyIapcTBEHHOTO CTaHIApTa CpelHEero MnpodeccuoHalIbHOro 00pa3oBaHUS IO
cnenuanbHocTsaM [ITICC3 15.02.08 TexHoa0TUs MalIMHOCTPOEHHUS
23.02.03 TexHomnorus oOCIy>KUBaHUSI U PEMOHT aBTOMOOMIIBHOTO TPAaHCIIOPTa
26.02.03 CynoBoxaeHue
23.01.03 Opranu3zarus IepeBO30K U yIpaBiIeHUEe Ha TpaHCTopTe (TI0 BUIaM)

22.02.06 CBapoyHO€ TPOU3BOICTBO
pEeKOMEHJalMAMUA T0 OpraHU3alliu IMOJIy4eHUs cpedHero oOlmiero oOpa3oBaHUS B

npezenax OCBOEHHUs 00pa3oBaTeIbHBIX MPOrPaMM CPEAHEro npoeccCHOHaIbHOr0 00pa30BaHus
Ha 0a3e OCHOBHOTO oOmero oOpa3oBaHuss C ydeToM TpeOoBaHUH  (enepantbHbBIX
rOCy/IapCTBEHHBIX 00pa30BaTENbHbIX CTAHJAPTOB U IOJIY4aeMOHl CHEIUAJIbHOCTH WU
npodeccun  cpegHero  npodeccuoHadbHOro  oOpasoBaHus  (muceMo  JlemaprameHta
roCyJapCTBEHHON MOJMUTUKU B cdepe MOAroToBKU padounx kaapoB u JAIIO MunobpHayku
Poccum ot 17.03.2015 Ne 06-259),

MPUMEPHON MporpaMmbl y4yeOHOW JUCHUIUIMHBI XUMHSA [UId TNPo(ecCHOHATbHBIX
o0pa3oBaTeNbHBIX  OpraHu3alui, peKOMeHJ0BaHHOW  DenepanabHBIM  TOCYAapCTBEHHBIM
aBTOHOMHBIM yupekieHneM «DenepanbHblii MHCTUTYT pa3BUTUs oOpa3oBaHus» (nanee — PI'AY
«®UPO») B KauecTBe NPUMEPHON MpPOrpaMMBbl JJIsl peaanu3alii OCHOBHOM MpodeccroHanbHON
obpazoBarenbHoi mporpammbl CIIO Ha 6aze oCHOBHOTO 0O0IIEro oOpa3oBaHHs C MOJYyYECHUEM
cpeaHero obmero obOpasoBanusi, mpoTokos Ne 3 oT «21» mtong 2015r., perucTparoHHbIN

Homep peuneH3uu Ne 385 ot «23» utons 2015r. ®I'AY «DUPO».
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1. TACIIOPT TPOIr'PAMMbI YYEBHOM JIUCIIUIIIUHBI
XUMUs
1.1. Obs1acTh NPUMeEHEHHUS TPOrPAMMBbI Y4eOHOM TUCHUIINHBI
[Iporpamma ydeOHOM AUCITUTUTMHBI XHUMUS

ABIIIETCS YacThi0 0011e00pa30BaTeNbHOIO IMKJIA 00pa3oBaTENbHON MpOrpamMmbl MOJATOTOBKU
crienuanucToB cpennero 3BeHa (gaiee — [IIICC3) cnenuanbHOCTSIM:
15.02.08 TexHosmoruss MalIMHOCTPOECHUS
23.02.03 Texnomnorust 00CIy>KUBaHUSI ¥ PEMOHT aBTOMOOMJIBHOTO TPAHCIIOPTa
26.02.03 CynoBoxaeHue
23.01.03 Opranusanus IepeBo30K U yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUJIaM)

22.02.06 CapoyHO€ TPOU3BOICTBO
€CTECTBEHHOHAYYHOT0 MPoQuIs MpodeccnoHalbHOT0 00pa30BaHHUs.

1.2. MecTto y4yeOHoi tucuumiuebl B crpykrype IIICC3

VY4eOHas IUCHUILTNHA SBISETCS AUCIUILIMHON 00111e00pa3oBaTeIbHOTO y4eOHOTo IHKIIA
B COOTBETCTBUU C €CTECTBEHHOHAYYHBIM MpoduiieM npodeccnoHalbHOTO 00pa30BaHHUS.

VYyeOHasi TUCHUILUIMHA OTHOCUTCS K mpeametrHoil obnactu PI'OC cpennero oobiiero
00pa30oBaHMs €CTECTBEHHBIE HAYKH 10 BHIOOPY U3 0043aTENbHBIX IPEIMETHBIX 00J1acTeil.

YpoBeHb OcBOeHUs yueOHOW AUCHUIUIMHBI B cooTBeTCTBUU ¢ DI'OC cpemnero obiiero
o0Opa3oBaHus 0a30BbI.

Peanuzanus conepkanus y4eOHOM NUCHUIUIMHBI MpeInoaraeT coOM0IeHue MPUHIINIIA
CTPOrOM MPEEeMCTBEHHOCTH [0 OTHOLIEHMIO K COJAEP)KaHHI0O Kypca XHMMHMH Ha CTYIEHHU
OCHOBHOTO 0011IeT0 00pa30BaHMs.

B 10 ke Bpems yueOHas gucuumiiiHa XMMHS 08 IPpodecCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3anuii 00J1aaeT cCaMOCTOSTENbHOCTBIO M LIEIbHOCTHIO.

Pabouast mporpamma y4eOHOW AUCHUTUIMHBI XMMHMS MUMEET MEXIPEIMETHYIO CBSI3b C
o0muieo0pa3oBaTeIbHBIMU  YU€OHBIMU JUCHUIUIMHAMHU Ouonorus, reorpadus, 5KOJOTHS, U
npodecCHOHANFHBIMH JTUCITUTLIMHAMU OCHOBBI MaTE€PHAIOBEICHUS.

N3ydenne yueOHOU AMCHUILIMHB XHMHUS 3aBEepIIAeTCsS MPOMEKYTOUHON aTTecTaluel B
bopme oughgpepenyuposannozo 3auéma B pamkax ocsoeHus [IIICC3 Ha 6a3e OCHOBHOTO 00IIIETO
oOpazoBaHwUs.

1.3. [lnanupyemble pe3y/bTaThl 0CBOCHHUS Y4eOHOMH AU CUUILIMHBI

[Tnaaupyemblie pe3yabTaThl OCBOCHUS Y4eOHOM TUCIUTUIUHEIL:

Jluunocmmusie pe3ynromameot:
YyBCTBO T'OPJIOCTH M YBKEHHUS K UCTOPUH U JTOCTHKEHHUSIM OTEYECTBEHHON XUMHUYECKOM

HAYK{; XMMUYECKH TPaMOTHOE MOBEACHUE B MPOPECCHOHATBHON AEATENIFHOCTH U B OBITY IpH



oOpallleHnu ¢ XUMUYECKIMH BEIIeCTBAMH, MaTepUallaMy U MPOLIECCaMU;

TOTOBHOCTB K MPOJIOJKEHUIO 00pa30BaHMs U MOBBIIICHUS KBaTH(PUKaUU B N30paHHON
npodeCCHOHATLHOM AEATETLHOCTH U 00BEKTHBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMITETCHIIUH B
3TOM,;

YMEHHE HCII0JIb30BaTh JOCTHKCHUSI COBPEMEHHON XMMUYECKOW HAyKU U XMUMUYECKUX
TEXHOJIOTUH Ui TIOBBIIICHUS COOCTBEHHOTO HMHTEICKTYalIbHOTO pa3BUTHS B BBIOPaHHOM
po(hecCHOHANTLHOM eI TEIbHOCTH,

Memanpeomemuule pe3yibnamot:

WCIOJIb30BAaHUE PAa3IMYHBIX BHJIOB I[MO3HABATEJIBHON JESATENBHOCTM M OCHOBHBIX
MHTEIUICKTYaJIbHBIX Olepanuid (MOCTaHOBKU 3alavyd, (pOpMYIHpOBAHHS THUIIOTE3, aHAIHM3a H
CHHTE3a, CpaBHEHHs, OOOOIICHMS, CHCTEMAaTH3alliH, BBIBICHUS PUYHMHHO-CIIEICTBEHHBIX
CBsI3el, MOMCKA aHAIOTOB, (OPMYJIMPOBAHUS BBIBOJOB) JJIs PEIICHUS MOCTAaBICHHOW 3a/ayH,
MPUMEHEHHE OCHOBHBIX METOJIOB IMO3HAHUSA (HAONIONEHHUSA, HAYYHOTO SKCIEpUMEHTa) IS
U3YyUYEHHsI PA3UYHBIX CTOPOH XHMHYECKHX OOBEKTOB M MPOIECCOB, C KOTOPBIMU BO3HHKAET
HEOOXOIMMOCTh CTAIKMBATHCS B IPO(ECCHOHANBHOM cdepe;

WCIOJIb30BaHNE PA3TUYHBIX UCTOYHHKOB ISl TIOMYyYEHUS XUMUYECKOU HH(pOpMAIHH,
yYMEHHE OLIEHUTh €€ JOCTOBEPHOCTB IS IOCTHXKEHHSI XOPOIINX pe3yIbTaToOB B MPO(ecCHOHANBHOM
chepe;
npeomemmuule pe3ynomamaol:

c(OpPMHUPOBAHHOCTh TMPEJACTABIEHUNH O MECTEe XHMHH B COBPEMEHHOH Hay4dHOI
KapTHUHE MUDA;

MOHWMAaHWE pOJIM XUMHH B (QOPMHPOBAHWUH Kpyrozopa u (HYHKIHOHAILHOU
IPaMOTHOCTH Y€JIOBEKa ISl PEHICHNUS IPAaKTHIECKUX 3a/1a4;

BJIaJICHHE OCHOBOIOJIATAIOIIMMU XHUMUYECKUMHU TOHSATHSAMU, TEOPHUSIMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH;

YBEPEHHOE MOJIb30BAHNE XUMUYECKOW TEPMUHOJIOTUEN U CUMBOJIUKOM;

BJIaJICHHE OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHUS, HCIIONB3YEeMBIMH B XUMHU:
HaOJTI0IeHUEM, OTTMCAHUEM, U3MEPEHHEM, IKCIIEPUMEHTOM;

yMeHHe o0pabaThiBaTh, OOBACHATH pPE3yNbTaThl MPOBEACHHBIX OIBITOB U JENaTh
BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTH MTPUMEHSTH METOIBI TIO3HAHMUS TIPH PEIICHUH MTPAKTUIECKUX
3a/1a4;

cOpMUPOBAHHOCTh YMEHHS JaBaTh KOJMYECTBEHHBIC OIEHKM M TPOU3BOIHUTH
pacueTsl 10 XUMUYECKUM (POPMYIIaM U YPaBHCHHUSIM;

BJIJICHUE MpaBWJIaMHU TEXHHUKH O€30MacHOCTH TMpPH HCIOIb30BAHUM XUMHYECKHX

BEIIECTB;



c(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMH TI0 OTHOIICHUIO K XMMHUYECKON HH(OpMAIINH,

II0JIy4a€MOU U3 Pa3HbIX HICTOYHUKOB.

OcBoenne conepkaHust yueOHON NUCHMILIMHBI XUMHsA obecrieunBaeT (popMupoBaHue U

pa3BUTHE YHUBEPCAJIBHBIX YUEOHBIX JEUCTBUN B KOHTEKCTE MPEEMCTBEHHOCTH (OPMHUPOBAHUS

00IIUX KOMIETEHIIUH.

Bubl yHuBepcaabHbIX YU4eOHBIX el cTBHI

(B coorBercTBUM ¢ PI'OC COO)

Oo6ume komnerenuuu (B coorserctBun ¢ ®I'OC

CIIO)

JInuyHOCTHBIE

(O6CCH€‘II/IBaIOT HEHHOCTHOCMBICJIIOBYHO

OPUCHTALIUIO o6yqafome051 H OPHUCHTAIUIO B

COHAJIBHBIX POJIAX U MEKIIMNYHOCTHBIX

OKI. IToHuMaTh CyIIHOCTH U COLUATIbHYIO 3HAUUMOCTb

cBoeil Oymymiedl mnpodeccuu, MNPOSABIATH K HEl

YCTOMYMBBIA UHTEPEC,
OK3. IIpunumars

pemicHud B CTAaHAAPTHBIX U

OTHOILICHHSIX ) HECTAaHAAPTHBIX CHTYyallUsIX W HECTH 3a HHUX
OTBETCTBEHHOCTb,
OKS. CaMOCTOSTENBEHO OIpEIEIATh 3aga4u
Npo(eCCHOHATBHOTO M JIMYHOCTHOTO  Pa3BUTHS,
3aHUMATbCS caMo00pa3oBaHUEM, OCO3HAHHO
[UIaHUPOBATh MOBBIIIEHUE KBATU(UKALIH.
PeryasiTuBHble: OK2. OpraHu3oBbiBaTh COOCTBEHHYIO J€SATEIbHOCTD,

LeJIeTIoNIaraHue, MJIaHUpOBaHUE,
[IPOTHO3UPOBAHNE, KOHTPOJIb (KOppEKLus),
CaMOpEeTyJISILNsI, OLIEHKa

(obecrieunBarOT OpraHU3aLUI0

BBI6I/IpaTL THUIIOBBIC MCTOIbI U CITIOCOOBI BBHITTOJIHCHUS

HpO(l)eCCI/IOHaJ'ILHLIX 3aaay, OLICHUBATh ux

A (PEKTUBHOCTD U KAa4eCTBO,
OK3. [IIpunumars

pemieHud B CTAaHOAPTHBIX U

00y4aromuMucs cBoei yueOHOMH HECTAaHJAAPTHBIX CHUTyallUIX W HECTH 3a HHUX
NesITeIbHOCTH) OTBETCTBEHHOCTb.

I[lo3HaBaTeIbHBbIC OK4. OcymecTBiaiaTh MNOUCK H  HMCHOJb30BAHUE
(obecneunBarOT HCCIEI0BATENbCKYIO uHpopManuy, HeoOxoauMmoill st 3¢ (deKTUBHOrO
KOMITIETEHTHOCTb, yMEHHE padoTaTh ¢ BBITTOJIHEHHS npodeccuoHaIbHBIX 3ajad,

nH(popMalyen)

MpodhecCHoHaNTbHOTO U IMYHOCTHOTO Pa3BUTHS,
OKS5.Vcnonb3oBaTh HHPOPMALIMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
MpohecCHOHALHOM IS TEILHOCTH,

OKO9. OpueHTrpoBaThCs B YCIOBUAX YACTOM
CMEHBI TEXHOJIOTHH B TPO(ECCHOHATIBHON

JACATCIIbHOCTH.




Ilo3naBaTeanLHLBIE

(oOecnieynBaIOT UCCIIEI0BATEIHCKYIO
KOMIIETEHTHOCTb, yMEHHE PadoTaTh C

OK4. OcymiecTBisaTh TOUCK HH(POPMALUU HEOOXOJUMOM
st 9(OEKTUBHOTO  BBIMOTHEHUST TMPOQPECCHOHATBHBIX
3aja4, Mpo(hecCHOHAIBHOTO U JINYHOCTHOTO Pa3BUTHSL.
OKS. Hcnonb3oBath HHPOPMAITMOHHO-

rH(pOpMAareii) KOMMYHHUKAIIHOHHBIE TEXHOJIOTUHU B MPO(ECCHOHATBHOM
NeATEIEHOCTH.
KoMMmyHukaTnBHbBIE OK6. PaboTath B KOJUIEKTHBE U B KOMaH 1€, 3)(HEeKTUBHO

(0obecneunBalOT COIMATIBHYIO
KOMITCTEHTHOCTb M Y4eT TO3UIMH APYTUX
JII0J1el, YMEHME CIIYLIaTh U BCTYIIATh B
TMaJior, y4acTBOBATh B KOJUIEKTUBHOM
00CYXICHUH MPOOIIEM, B3aUMOICHCTBOBATh U
COTPYJHHYATh CO CBEPCTHUKAMU U
B3POCIIBIMH )

00IIaTHCSI ¢ KOJUIETaMH, PYKOBOJICTBOM, TIOTPEOUTEIISIMH.

Joist cienmanbrocTr 26.02.03 CynoBoxaeHue

Bubl yHuBepcaabHbIX Y4eOHBIX AeiiCTBHI

(B coorBeTcTBUU ¢ PI'OC COO)

O0ume komnereHuuu (B coorserctBumn ¢ ®I'OC
CI10)

JInyHOCTHBIE

(oOecreunBaroT IEHHOCTHOCMBICIOBYIO
OPUCHTAITUIO O0YYAIOLINXCS M OPUCHTAITUIO B

OKI. [TonumaTh CyImHOCTb ¥ COLMAIBHYIO 3HAYMMOCTh
cBOEH Oynyiei npodeccuu, MPOosIBIATh K HEH
YCTOMYMBBIA HHTEpPEC,

COLMAIIBHBIX POJISIX U MEKIIMYHOCTHBIX OK 8. CaMOCTOSITENBEHO ONPEACIITH 3a7a4u

OTHOIIEHMSIX) PO ECCUOHAIIBHOTO i JIMYHOCTHOT'O pa3BuTHA,
3aHUMAaThCs caMOOOpPa30BaHUEM, OCO3HAHHO TIAHUPOBATh
MOBBLIIIEHNE KBATH(DHUKALIHH.

PerynsiTuBHbIe: OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JE€STENbHOCTD,

[eJernoiaraHue, MiaHupoBaHue,
[IPOTHO3UPOBAHNE, KOHTPOJIb (KOPpEKLIus),
CaMOPETYJISIHS, OIIEHKA(00eCIIeYnBal0T
OpTraHU3aINI0 00YJAIOIIIMHUCS CBOCH
yueOHOM NesSTEIIbHOCTH)

BBHIOMPATH TUITIOBBIE METOJIBI M CIIOCOOBI BHITTOTHEHUS
Mpo(eCCHOHAIBHBIX 3a]1a4, OI[EHUBATh MX
A (PEKTUBHOCTH U Ka4eCTBO

OK 3. IlpuHumaTh penieHHss B CTaHAAPTHBIX H
HECTaHJApPTHBIX  CUTyallMsX W  HECTH 32  HHUX
OTBETCTBEHHOCTb.

OK 9. OpreHTpOBATHCS B YCIOBUSAX YaCTOM CMEHBI
TEXHOJIOTHI B MPOPECCHOHATBHOMN AeITeTbHOCTH




Ilo3HaBaTeIbHBIE

(o0GecnieunBaroOT UCCIEI0BATEIHCKYIO
KOMIIETEHTHOCTh, YMEHHE PaboTaTh C

OK4. OcymecTBisiTh MOUCK HHGOPMAITUH HEOOXO0IUMOMN
s 3QQPEKTUBHOTO BBINOIHEHUSI TMPO(EeCcCHOHATBHBIX
3anad, Ipo(ecCHOHATBHOTO ¥ TMYHOCTHOTO PA3BUTHSL.
OKS5. Hcnionb3oBaTh HHYOPMAIIIOHHO-

rH(pOpMAarueii) KOMMYHUKAIIHOHHBIE TEXHOJIOTHH B IPO()ECCHOHANBHON
esITeTbHOCTH.
KoMMmyHukaTnBHBIE OK6. PaGoTath B KOJUIEKTHBE U B KOMaH e, 3)PpeKTuBHO

(o0GecneunBaroOT CONUAIbLHYIO
KOMIICTEHTHOCTD U y4€T TIO3HIIUU IPYTUX
TI0/IeH, yMEHHE CITyIIaTh M BCTYNATh B
TUAJIOT, y4aCTBOBATh B KOJUICKTHBHOM
00CyXeHUHU TTPO0IIeM, B3aUMOICHCTBOBATh U
COTPYIHUYATH CO CBEPCTHUKAMU U

B3POCIIBIMH )

00IIaTHCSI ¢ KOJUIETaMH, PYKOBOJICTBOM, TIOTPEOUTEIISIMH.

OK 7. bpatb Ha ce0s1 OTBETCTBEHHOCTb 32 pabOTy 4JICHOB
KOMaHAbl (MOJYMHEHHBIX), 3a pe3yJbTaT BBINOIHEHUS
3a1aHUMN.

OK 10. Bragers nucbMEHHOM U YCTHOW KOMMYHHUKaIMEH
HAa  TOCYJapCTBEHHOM U (WIM)  HMHOCTPAHHOM
(aHTTTUHCKOM) SI3BIKE.

1.4. Kotu4yecTBO 4acoB Ha 0CBOeHHE MPOrPaMMBbI Y4eOHOM TUCHUTLIUHBI

MakcumanbHas yuyeOHas Harpy3ka o0ydarorerocs 116 4acoB, B TOM 4ucie:
- o0s13arenbHast ayaguTopHas yueOHast Harpy3ka oOyuvatomierocst 78 4acos;
- CaMOCTOsTeNIbHAs paboTa oOydatomierocs 38 4acos.

1. COIEPXXAHUE YYEFHOU JUCIATLIAHBI U
TEMATHYECKOE INTAHUPOBAHHME

2.1. O0beM y4eOHO# JMCHHUIIMHBI M BUABI Y4e0HOH padoThI

Bup yyeO6Ho# padoThl O0beM yacoB
MakcumanbHas yyeOHasi Harpys3ka (Bcero) 116
O0s3aTesIbHAsI AYIUTOPHAs Y4eOHAsi Harpy3Ka (Bcero) 78
B TOM YHUCIIE:
NIPAKTUYECKUE 3aHATUS 32
CamocrosiTeibHas padora o0y4yawouerocs (Bcero) 38
HUmoeosas ammecmayus 6 hopme oughghepenyuposannozo sauéma




2.2. TemaTuyecKuii NJIAH U coJep:KaHue YUeOHOH THCUMIIMHBI XUMUSI

HaumenoBanue Ne Copaepxanue yaeOHOro MaTepuana, J1abopaTopHble pabOTHI U
pa3lesioB U TeM n/n MPAaKTHYECKHE 3aHSITHUS, CAMOCTOATENIbHAS PaboTa 00yJarOIHXCs
1 2
Paznen 1. OBLIASL 1 HEOPTAHUYECKAS XUMUS
Tema 1.1. Conep:xaHue yueOHOr0o MaTepuasa

OCHOBHBIE TTIOHSATHSA B
3aKOHbI XUMHUHU

N =

ATOMHO-MOJIEKYJISIPHOE YUCHHE
OcHOBHBIE 3aKOHBI XUMHH.
3-4 IIpakTnyeckoe 3ansaTue Nel
Pemienue 3aga4 Ha HAXOXKJIEHUE OTHOCUTEIBLHON MOJIEKYJIIPHOM
MaccChl, ONPEAEIIEHNE MACCOBOM JJOJIM XUMUYECKUX IJIEMEHTOB B
CJI0)KHOM BEIIECTBE, KOJIMUYECTBA BEIIECTBA U T.JI.
CamocrosiTesibHast pa0oTa 00y4arOIIMXCH:
[IpopaboTka KOHCIIEKTa.
Pemrenue 3a1au Ha HaXOXKJAEHUE OTHOCUTEIBHON MOJIEKYIISIPHOM
MAaccChbl, ONpeiesIEHUEe MacCOBOM J10JIM XMMHUYECKUX 2JIEMEHTOB B
CJIO)KHOM BEUIECTBE; KOJUYECTBA BELIECTBA U T.J1.
Tema 1.2. Conep:kanue y4eOHOIro MaTepuaa

O0BEM YacoB

3

YMeHue 1aBath OIpeeeH s U OIEpupOBaTh
CIEAYIOIIMMU XUMUYECKUMHU OHATUSAMMU:
BEIIECTBO,XMMUUECKHI 2JIEMEHT,aTOM, MOJIEKYJIA,
OTHOCHTEJIbHAS aTOMHAasi U MOJIEKYJISIPHbIE MacChl,
MOH, aJUIOTPOIHS U30TOIIBL,

XMUMUYECKas CBA3b,
3JIEKTPOOTPULIATEIBHOCTBBAJIEHTHOCTD, CTETIEHb
OKHCJICHUSI, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIH 00beM

ra3000pa3HbBIX BEIIECTB, BEIIECTBA MOJIEKYISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOEHHUSI, PACTBOPBI, JEKTPOJIUT U
HERJIEK- TPOJIUT,

NIEKTPOJIUTHYECKAS JUCCOLNALNS, OKUCIUTEND U
BOCCTaHOBUTEJb, OKUCIICHUE U BOCCTAHOBJICHUE,
TeTI0BOM 3(h(heKT peakluu, CKOPOCTh XUMUUECKON
peakuuu, KaTajlnu3, XUMUYECKOE PaBHO
BecHe, yIIepOJHbIN cKeseT, (yHKIMOHAIbHAs IpyINa,
U30Mepusi, TOMOJIOTHSL.

YMeHue penieHus 3ajiay Ha HaXOxXIeHUE
OTHOCHUTEJIbHOM MOJIEKYJISIPHON Macchl, ONpeIeIeHHe
MacCOBOH 107U XUMHYECKUX 3JIEMEHTOB B CJI0KHOM
BEIIECTBE; KOJMYECTBA BELIECTBA U T.J.

dopMynHpoBaHUE 3aKOHOB COXPAHEHHUST MACCHI



[Tepuoanueckuit
3aKOH U
[Tepuonuueckas
CHCTEMAa XMMHYCCKUX
anemenToB ..
MenpeneeBa u
CTpPOEHHE aToMa

7-8

Ilepuonuueckuii 3aKOH W CUCTEMAa XUMUYECKHX 351eMeHToB JI. 1.

MenneneeBa. 3HaueHHE MEPUOINIECKOTO 3aKOHA M IEPHOANIECKON
cUCTeMbI XuMHU4Yeckux 31emMeHToB J[.. MenneneeBa 11t pa3BUTHS
HayK{ Y IOHUMAaHUs XUMUYECKON KApTUHBI MUDA.

Crpoenue aToma.

JlabopaTopHbie padoThl

IIpakTH4eckoe 3aHATHE No2

Pemenne kadecTBeHHBIX 32124 10 TeMe: «CTpoeHHe aTOMA
Pacuer xonuyecTBa NpOTOHOB, HEUTPOHOB, JIEKTPOHOB B aTOMAaX
Pa3IMYHBIX XMMHUYECKUX 3J1eMEHTOB. COCTaBIEHHE CXEM CTPOEHUS U
ANEKTPOHHBIX KOHPUTypaIuii aTOMOB XUMUYECKUX JIEMEHTOB.
CamocrosiTesibHast padoTa 00y4arOIIMXCH:

[ToaroroButk coobuieHue Ha TeMy «OTKPBITHE TEPUOTUYECKOTO
3aKOHa»

Pacuer xonuuecTBa NpOTOHOB, HEUTPOHOB, SJIEKTPOHOB B aTOMAX
Pa3IMYHBIX XMMHUYECKUX 3J1eMEHTOB. COCTaBIEHHE CXEM CTPOEHUS U

BELIECTB U MNOCTOSIHCTBA COCTABA BEILIECTB.
YcTaHOBKa NPUYUHHO-CIIEACTBEHHOM CBA3U MEXKILY
COJIEP’)KAHMEM 3STUX 3aKOHOB M HAIICAaHUEM
XUMHAYECKUX (OPMYI M ypaBHEHHH. YCTaHOBKA
3BOJIFOLIMOHHOM CYIIIHOCTH MEHIEJIEEBCKOU U
COBPEMEHHOU (POPMYITUPOBOK MEPHOAUUYECKOTO
3akoHa [[.1. MenneneeBa. OObsIcHeHUE PU3HIESCKOTO
CMBICJIa CHMBOJIMKY TIEPUOTUICCKON TaOIHUIIBI
xuMuueckux anemeHToB /. 1. Menneneesa (HomepoB
3JIe€ MEHTA, NEePUoJIa, TPYIIIbI) U YCTAHOBKA
MPUYMHHO-CJIEICTBEHHOM CBSI3U MEXKIY CTPOCHUEM
aToMa M 3aKOHOMEPHOCTSIMUA U3MEHEHUSI CBOMCTB
3JIEMEHTOB U 00pa30BaHHBIX MU BEIIECTB B
nepuojax rpymmax. XapakTepuCTHKa JIEMEHTOB
MaJIbIX U OOJBIINX MEPUOOB M0 MX MOJOKEHUIO B
[Tepunonnueckont cucreme JI.M1.Mennenees

Pacuer konuuecTBa IIPpOTOHOB, HCﬁTpOHOB,
OJICKTPOHOB B aTOMaXx Pa3IMYHbIX XUMHUYCCKHUX
QJICMCHTOB



Tema 1.3.
Crtpoenue BelecTBa 9-10

11-12
Tema 1.4.
Bopna. Pacteopsl. 13
DIIEKTPOIUTHYECKAS 14
JTCCOIHAIINI 15

OJICKTPOHHBIX KOH(l)I/IpraI_II/Iﬁ dTOMOB XUMHUYCCKHUX 3JICMCHTOB.

Conep:xanue yueOHOro MaTepuaJia

Bunaber xumnueckoil cBI3u. MeTtanindeckas CBSI3b.
TuIbl KPUCTAUTUYECKUX PEIIETOK.

IIpakTnueckoe 3ansaTue Ne3

Pemenne 3agau o Teme « TUIIBI XUMUYECKOM CBSI3H
Pemenue 3a71a4 Ha HaXoXAeHHE OOBEMHOM U MacCCOBOM JIOJIH
KOMIIOHEHTOB CMECH, MacCOBOM 10U IPUMECEI.
CamocrosiTesqibHasi padoTa 00y4YarOMXCs:

Pabota ¢ yueOHoii tureparypoii u IHTepHET - pecypcami.
CocraBnenune Tadmuipl «Kmaccupukaius JUCIEPCHBIX CUCTEM,
CPaBHUTEIBHOMN XapaKTEPUCTUKHU TUIIOB XUMUYECKOMN CBSI3U.
Pemrenne 3amay Ha HaxXOXKAeHNE 00BEMHOI U MAaCCOBOM TOJIN
KOMIIOHEHTOB CMECH, MaCCOBOH 101 IPUMECEI.
Conep:xaHue yueOHOro MaTepuaJa

YcTaHOBKA 3aBUCUMOCTH CBOMCTB XMMHYECKHX
BEIIECTB OT CTPOCHHUS aTOMOB 00Pa3yIOIINX WX
XUMHUYECKHUX DJIEMCHTOB.

XapakTepuCTUKA BaKHEUIIIMX TUIIOB XUMHUYECKHUX
CBSI3eH M OTHOCUTEIILHOCTH 3TOM TUIIOIOTHH.
OOBsICHEHNE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
COCTaBa U CTPOEHUS KPUCTAIINYECKUX

pemietok. @opMyIHpOBKAa OCHOBHBIX MOJIOKEHUI
TEOPUU AIEKTPOIUTHYE CKON AUCCOLUALINU U
XapaKTepUCTUKA B CBETE 3TON TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIMHEHUN.
®opMyIUpPOBKa OCHOBHBIX MOJIOKEHU TEOPUHU
XAMHYECKOTO CTPOEHHUSI OPraHUYECKUX COCIMHEHUN U
XapaKTepUCTUKA B CBETE 3TOM TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTMHEHUN.

YMeHue 1aBath ONpeAeiCHHe U ONEPUPOBATH
CIEeIYIOIUMHU XUMHYECKUMH TTOHSTHIMU:
PacTBOPBI, MJIEKTPOIUT U HE DIIEKTPOJIHT,
ANEeKTponuTUYecKas auccoruanus. OObsiCHeHHE



16-17
Tema 1.5.
Knaccudukanus 18
HEOPraHUYECKUX 19
COEAMHEHUH U UX
CBONCTBA

Bopga. PacTBopbl. DIEKTPOIUTHI U HERJIEKTPOIUTHI.
DNEeKTPOUTHYECKAs TUCCOLIUAIIHS.

Peakuuu nonsoro ooMeHa.

IpakTuyeckoe 3ansaTue Ned

«IIpuroToBiieHne pacTBOpa 3aJaHHON KOHIIEHTPALII.
Pemrenue 3amau Ha MaccoBYIO JIOJII0 pACTBOPEHHOTO BEIIECTRA.
Peakuumii nonHoro ooMeHa.

CamocrosiTesibHas padoTa 00y4YarOIIUXC:

Pemrenue 3a1au Ha HaXOXKJEHUE MACCOBOM J10JIM paCTBOPEHHOTO
BEIIIECTBA.

[ToaroroBka k nmpaktudeckoii pabote «lIpurorosnenue pactsopa
3aJaHHOM KOHIIEHTPaLum».

CocraBieHre ypaBHEHUH IEKTPOIUTHUYECKON TUCCOIUAIINH,
peaxiuiit HFOHHOTO OOMEeHa.

[ToaroroBuTk cooOIeHNE Ha TeMy «PacTBOpBI BOKPYT HAaC»
Conep:xanue yueOHOro MaTepuaJia

CYIIHOCTH XUMHUYECKUX IMporeccoB. DopmyaupoBka
OCHOBHBIX II0JIOKECHUN TEOPUU IEKTPOIUTUIECKON
JIUCCOIMALMU U XapAaKTEPUCTHUKA B CBETE ITOM TEOPUHU
CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHUUECKHUX
COEIMHEHUI. BpInogHeHne XMMU4YECKOro
HKCIIEPUMEHTA B MOJIHOM COOTBETCTBUHU C MIPaBUIIAMU
6e3omacHoctu. Habmonenue, pukcanus 1 onucaHue
Pe3yJIbTaTOB MPOBEAECHHOIO SKCIIEPUMEHTA.
[ToaroToBka pacTBOPOB 3aJAHHOM KOHIICHTPALIUU B
ObITy 1 Ha nnpou3BoAacTBe. [IpoBeneHue
CaMOCTOSITENILHOTO MOMCKAa XUMHUECKON HHpOpMaIun
C UCIOJIb30BAaHUEM PA3JIUYHBIX UICTOUYHUKOB (Hay4HO-
MOMYJSPHBIX U3aHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UnTepHera).

YMeHue 1aBath ONpeAeiCHHE U ONEPUPOBATH
CIEeIYIOIUMHU
MOJISIpHasi Macca, MOJISIPHBINA 00BEM ra3000pa3HbIX
BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U

XUMHUYCCKUMMU INOHATHAMU. MOJIb,

HEMOJICKYJIAPHOTO CTPOCHUS. q)OpMyHI/IpOBaHI/IC
3aKOHOB COXpaHCHHA MAaCChbl BEIICCTB U ITIOCTOSAHCTBA



20-21

22

Kucnotsl u OCHOBAHUA, UX CBOICTBA B CBETE TCOpHUUn
BHGKTpOHHTquCKOﬁ JUCCOIIMAIIH.

Comn u OKCHIBI, UX CBOICTBA B CBETE TeOpHUn BHeKTpOHHTquCKOﬁ

JMCCOUAIINH
IIpakTnyeckoe 3ansaTne NeS

I'eneTn4yeckas cBs3b MEKAY KJIacCaMHU HECOPTaHUYIECCKHUX

Coe/IMHEeHU.

Pemienue pacy€érHbIX 327124 110 YPABHEHUAM pPeaKLUii.

KoHTpoJbHbIe padoThI
CamocrosiTesibHas padoTa 00y4arOIMMXCs

IMoaroroBka k KOHTPOJILHOM padoTte mo Temam 1.1 -1.4.
Cocrasienue 0000maomei TadIuIbI 10 HOMEHKJIATYpe U
XHMHYECKHM CBOHCTBAM OCHOBHBIX KJIACCOB HEOPTaHUYECKHX

coeIMHEeHM.

COCTaBa BEUIECTB. Y CTAHOBKA 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX BELIECTB OT CTPOECHUS aTOMOB
00pa3yIOMIMX UX XUMHUECKUX JJIEMEHTOB.
Hcnonp3oBanue B yueOHOH U TpohecCHOHATbHON
JEATEIIBHOCTH XUMUYECKUX TEPMUHOB M CHMBOJIMKH.
HazpaHue n3y4eHHBIX BELECTB I10 TPUBUAIBLHOU WIIH
MEXIYHAPOJIHON HOMEHKIIATYypE U OTPAKCHUE
COCTaBa ATUX COCIUHEHUH C MOMOLIBI0 XUMHUYECKUX
dopmyn. OTpakeHne XUMHUECKUX MTPOIIECCOB C
IIOMOIIBIO YPABHEHUIM XHUMHUUYECKUX PEAKIIM.

[IpoBeneHne caMOCTOSTETLHOTO TIOMCKA XUMHUYECKOM
UH(GOPMAITUH C HCIIOJIb30BAHUEM PA3THYHBIX
UCTOYHUKOB (HAYYIHO-TIOMYJISIPHBIX H3IaAHHM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTA).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJIOTHH JIIS
00paboTKH U mepeauu XUMUYECKO WHGOpMAIUU U
€€ MpeCTaBIECHHUS B Pa3IMYHBIX opMax.



Tema 1.6.

Xumuueckue peakuuu 23
24
25
26
27-28

[ToaroroButs pokiIan Ha Temy: «lcmnonb3oBaHHe MHUHEPAIbHBIX
KHUCJIOT Ha IPEANPUATHAX PA3TUYHOTO TPOPHIII».
Conep:kanue y4eOHOTro MaTepuaa

Knaccudukanys XuMHUECKUX peaKIHi.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
CKopoCTh XMMHUECKUX PEaKLUii, 3aBUCUMOCTb CKOPOCTH XMMHUYECKUX
peakiuii OT pa3IMUHBIX (aKTOPOB: MPHUPOJIBl PEarupyroIinX BEIECTB,
UX KOHIIEHTpALUH, TEMIIEPATyphl, TOBEPXHOCTH CONPUKOCHOBEHUS U
HCIOJIb30BaHUs KaTaJIu3aTOPOB.

OOpaTuMOCTh XUMUYECKUX peakiiii. XMMHUYECKOe paBHOBECHE.
IIpakTHyeckoe 3anaTHE N26
Pemenne pacu€THpIX 3a7a4 IO TEPMOXUMHUYECKUM YPaBHEHUAM
CocraBnenue YpaBHEHUH OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakiuii, paccTaHOBKa KO3((UIMEHTOB METOJ0M 3JIEKTPOHHOTO
OanaHca.
Pemenne kavecTBeHHbIX 3a7a4 mo teme: «Tepmoxmmuueckue
YPABHEHUS pPeaKiuii».
CamocrosiTesibHass paboTa 00y4arOmMXCs

OO0BsiCHEHUE CYNTHOCTH XMMHUYECKUX MTPOIIECCOB.
Knaccudukanus XuMHUECKUX PEAKIU 110
pa3IMYHBIM TPU3HAKAM: YUCIY U COCTAaBY MPOAYKTOB
U PEareHToB, TeII0OBOMY 3 (dEeKTy, HapaBICHHUIO,
daze, HATMYUIO KaTaIu3aTopa, N3MEHEHHUIO CTeIeHer
OKUCJICHHUS DJIEMEHTOB, 00pa3yoIUX BEIIeCTBa.
YcTaHoOBKa MPU3HAKOB OOIIETO W Pa3INYHOTO B
TUMOJIOTUM PEAKIMI JJIsI HEOPTaHUYECKOU U
oprannyeckoi xumun. Kiraccupuiukamnus BemecTs u
MIPOIECCOB C TOYKU 3PCHUS OKHUCIICHHSI-
BoccTaHoBleHMs. CocTaBlieHUE YpaBHEHHI peakiuii
MIOMOIIIBEO METO/1a JIEKTPOHHOTO
6amanca.O0bsICHEHHE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON pEaKIUU U TIOJI0KCHUS XUMHYECKOTO
paBHOBECHsI OT Pa3INYHBIX (akTOpoBBEINOIHEHNE
XUMHYECKOTO SKCIIEPUMEHTA B TTOJTHOM COOTBETCTBUU
¢ mpaBunamu 6ezonacHoctu. Habmronenue, Gpuxcarus
U OIMCaHUe Pe3yJbTaTOB MPOBEICHHOTO
JKCIIEPUMEHTA



Tema 1.7.
MeTtanisl 1
HEMETAIJIBI

29
30
31
32

33

Pabota c yueOHOI muTepaTypoit

CocraBinenue cxembl: «Knaccudukanus XuMUIECKUX PEaKIHi».
Pemenne BapraTUBHBIX 3a/1a4.

PaccranoBka k03()()UIIMEHTOB B OKUCIUTEIbHO—BOCCTAHOBUTEIBHBIX
peakIusIX METOJIOM 3JIEKTPOHHOTO OaaHca

Conep:xaHue yueOHOr0o MaTepuasa

Mertainsl, CTpoeHHs aToMa, (PU3NIEeCKHe U XUMUYECKUE CBOWCTBA
MetaioB. [lonydueHne meTanios.

CniaBbl YepHbIE U IIBETHBIE.

Kopposus metansnos, e€ npeaynpexieHue.

Hewmerannbl, ux nonoxxenus B [lepuoanueckoi cucteMe XUuMUYECKUX
3JIEMEHTOB, CBOMCTBA HEMETAJUIOB Ha MPHUMEpPE rajoreHoB.
OKUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA HEMETALJIOB.
JlabGoparopHble/mpakTHYeCKHEe PA0OThI

YMmenne JaBaThb OIIPEACIICHUEC U OIICPUPOBATH

CIEYIOIUMU
MOJISIpHasi Macca, MOJISIPHBIA 00BEM ra3000pa3HbIX

XUMHUYCCKUMMU INOHATHAMU. MOJIb,

BEILIECTB, BELIECTBA MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS. XapaKTepUCTHKA
COCTaBa, CTPOCHHUSI, CBOMCTB, MOJIYYEHUS U
npuMeHeHus BakHenmux metauioB (IA u I A rpymm,
ITIOMUHUS, Kelle3a, HEKOTOPBIX d-32IEeMEHTOB) U UX
COCTUHEHUN.

XapakTepHCcTHKa COCTaBa, CTPOCHHUS, CBOMCTB,
TIOJTYYEHHUS ¥ IPUMEHEHHS BAXKHEHIITNX HEMETAIIJIOB
(VIII A, VIIA, VIA rpymm, a Takxe a3ota u gocgopa,
yriiepojia U KpeMHUs, BOJJOPOIa) M UX COSTNHEHHH.
BrInonHeHne XMMHUYECKOT0 HKCIIEPUMEHTA B IIOJIHOM
COOTBETCTBHUH C TIPaBUIIAMH 0€30MaCHOCTH.
Habmonenue, pukcanus u onvcanue pe3yabTaToB
IPOBENEHHOT0 dKcTiepuMenTa. [IpoBenenne
CaMOCTOSITENIbHOTO MOUCKAa XMMUYECKOI HH(pOopMaIiu
C MCIOJIb30BAaHUEM PA3ITUYHBIX HCTOYHUKOB (HAYYHO-
HOMYJSIPHBIX U3aHUHN, KOMIBIOTEPHBIX 0a3 TaHHbIX,
pecypcoB MnaTepHeTa



34-35

IIpakTuyeckoe 3ansaTue Ne7

Pemenue pacy€THbIX 3a/1a4 HA ONIPEACICHUE ITPAKTUYECKOTO U
TEOPETUYECKOr0 BhIXOa MPOAYKTA peakiuu. Peniene BapuaTuBHbIX
3a/1a4.

CamocTrosiTesibHasi padoTa 00yYarommXxcst

XapaKkTepuCcTUKa TUIIMYHBIX METAJIOB U HEMETAIJIOB 10 BEIOOPY
oOy4arorierocs.

[ToaroroBka k npaktudeckoil padbote «PerieHne s3KCrepuMeHTaIbHbIX
3a/1a4 Ha UACHTU(PUKAIIMIO HEOPTAaHUYECKUX COCIUHEHUI.
[ToaroroBuTk KOKIaa Ha TeMy «Poib MeTaIoB B UCTOPUU
YEJIOBEUECKOW LIMBUIIM3ALUNY, «XUMHUSI METAIIJIOB B MOEH
npodecCHOHATEHOM IS TEIILHOCTH.

Pasnea 2. OPTAHUYECKASA XUMUA

Tema 2.1.
OCHOBHEIE [TOHATHA 36
OPraHNu4eCKOM XUMHH
U TEOpUs CTPOCHUS 37
OpPraHUYECKUX 38
COCTMHCHUN

39-40
Tema 2.2.

VYranesomopoasl u ux 41

Conep:xanue yueOHOro MaTepuaJia

BemecTBa oprannyeckue U HEOpraHM4eCKHe, BaJIeHTHOCTb. Teopus
CTPOEHHsI OpraHnYecKux coeauHenui A.M. bytieposa.

W3oMmepust 1 n30MepsI.

Krnaccudukanus opraHMuecKrx BEIIECTB.

IIpakTnyeckoe 3ansaTne Ne8

CrpykrypHble ¢(opMYyJibl OpPraHMYeCcKMX BellecTB, H30Mepbl M
TOMOJIOTH;

N3rotoBneHue W CpaBHEHUE MOJEIEM MOJEKYJI — IpeIcTaBUTENEH
Pa3IMYHBIX KJIACCOB OPraHUYECKUX COETMHEHUH.

CamocrosiTesibHast padoTa 00y4arOIMMXCs

[ToaroroButh noknaa Ha TeMy: «PoJib OTEYECTBEHHBIX YUEHBIX B
CTaHOBJICHUH U Pa3BUTUU MUPOBOM OPraHUYECKON XUMHN.
CocraBiieHre CTPYKTYPHBIX (pOPMYJI OPraHMYecKUX BellecTB, UX
H30MepPOB M TOMOJIOTOB.

Conep:kanue y4eOHOIro MaTepuaa

Pemenne pac4€THBIX 3a1a4 HA ONIPEACIICHUE
IIPAKTUYECKOI0 ¥ TEOPETUYECKOrO BBIXOJA MPONYKTa
peakuuu

YMeHue AaBatTh ONpeesIEHUE U ONIEPUPOBATh
CJIEAYIOLUIMMHU XUMHUYECKUMHU MOHATUSAMU
BemecTBa oprannueckue 1 HEOPraHMYECKue
XapakTepUCTUKA TEOPUU CTPOEHUS OPraHUYECKUX
coennHenuit A.M. bytieposa

YMeHue naBath onpezesieHue U ONepupoBaTh
CJEeIYIOIUMHU XUMHUYECKUMH TTOHSATUSIMHU:



MPUPOJIHBIE
HUCTOYHUKU

42

43
44
45
46
47

48-49

50-51

AJIKaHBI: TOMOJIOTUYECKHUH P, U30MEPHSI 1 HOMEHKJIATYpa aJKaHOB.

XUMHUECKUE CBOICTBA aJIKaHOB (METaHa, 3TaHa): TOpPEHUe,
3aMelleHue, pa3ioxeHue, qerugpupoanue. [Ipumenenne u
IIOJIyYE€HHUE AJIKAHOB.

AnkeHsl. 'oMONOrn4eckuii psij, H30MepHsl, HOMEHKJIATYpa aJIKEHOB.
XUMUYECKUE CBOMCTBA, MOJIYYEHNE, IPUMEHEHNUE AJIKEHOB.
ATKaMeHbl, CHHTETUYECKUI KaydyK.

AJKUHBI, CBOICTBA, ITOJIy4E€HUE, IPUMEHEHHE.

[IpupoiHBIE HICTOYHUKH YTIIEBOIOPOIOB.

IIpakTnyeckoe 3ansaTue Ne 9

CrpykrypHbIe ¢GopMyJibl YIIIEBOAOPOI0B, H30MepPbl U TOMOJIOTH;
Ha3Banmue yrijieBoopoaoB no Me:x1yHapoJaHOi HOMEHKJIAType
IUPAC.

IIpakTnyeckoe 3ansaTue Ne 10
Pemenue 3a1a4y Ha HaXOXKACHUSI MOJIEKYIISIPHON (OPMYJIBI
ra3000pa3HOro yrieBoaoposa.

Pemrenne pacu€THbIX 3a1a4 MO yYpaBHEHMSIM XUMHYECKHX DPEAKLUU,

3aJla4uM Ha OTpeeNieHue XUMUIECKO (pOpMyITbL.
CamocTosiTesibHasi padoTa 00yYarOMXxcst
Wzrorosinenue MO,Z[GJIGI;'I MOJICKYJI pa3JIMYHbIX YIJICBOAOPOAOB.

U30MEpHSI, TOMOJIOTHS, YTIIEPOIHBIN CKEIeT.
XapakTepucTuka cocTaBa, CTPOSHHS, CBOHCTB,
MIOJTYYCHUS ¥ IPUMEHEHHS BAXKHEHIITNX KIIacCOB
YTJIEBOAOPOIOB (IKAHOB, IIMKJIOATKAHOB, AJIKEHOB,
QIKHHOB, apCHOB) U UX HanOOJiee 3HAYNMBIX B
HAPOJAHOXO3SHCTBEHHOM TUIaHE TIPECTABUTEIICH.
[IpoBeneHne caMOCTOATEIHHOTO MOMCKA XUMHUYECKON
uH(GOPMAIIUHU C HCIIOIb30BAHUEM PA3TMYHBIX
UCTOYHUKOB (Hay4HO-TIOMYJISIPHBIX M3IaHUM,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTA).
OrneHka BAUSHUS XUMUYECKOTO 3arpsi3HEHUs
OKpY’KaloIIeH Cpeibl Ha OPraHu3M YeIOoBeKa U Ipyrue
YKUBBIC OPTaHU3MBbI

Pemenue 3a1a4 Ha HAXOKACHHSI MOJICKYJISIPHOM
(GopMyIIbI Ta3000pa3HOTO YIIIEBOAOPO/IA.



Tema 2.3.
Kucnoponconepxamm 52
€ OpraHu4YecKue

COETMHEHUSI 53
54

55-56

Ha3Banme BemecTB no me:xxayHapoaHoii Homenkiaarype [UPAC.
CocraBiieHHE U pelIeHNE TEHETUYECKUX LIETTOYEK.

Pemenue 3a1a4 Ha HaXOXKACHUS MOJIEKYIISIPHON (OPMYIIBI
razo00pa3Horo yrieBoJopoa.

[ToaroToBUTH AOKJIA] HA TEMY 110 BBIOOPY: «XUMHUS YTIEBOJIOPOJAHOTO
CBIPbs M MOs Oynymias mpogeccus», «YTIeBoJOPOTHOE TOTLTUBO, €T0
BUJBl W Ha3HAUYCHUE», «IKOJIOTMYECKHUE AacCMeKThl CIOJIb30BaHUS
YIJI€BOJIOPOAHOIO CHIPBS» U AP.

Conep:kanue y4eOHOTro MaTepuaa

[IpenenbHbIE OTHOATOMHBIE CIUPTHI, HOMEHKJIATYpa, H30MEPHSL.
CaolicTBa, OIy4eHHE, IPUMEHEHUE CIIUPTOB.

MHOroaroMHsbl€ CIMPTHI.

Denom.

IIpakTnyeckoe 3ansaTue Ne 11

YMeHue naBatb onpeesieHue U OepupoBaTh
CIIEYIOIUMU XUMHUYECKUMHU MTOHATHSIMMU:
U30MEPHUsL, TOMOJIOTHS, YTIIEPOIHBIN CKeEJeT.
XapakTepucTUKa cocTaBa, CTPOEHUS, CBOMCTB,
HOJIYy4YEHUs ¥ IPUMEHEHHs] METaHOoJIa ¥ 3TaHOoJa,
aJIbJIETUI0B, KAPOOHOBBIX KUCIIOT, 3(UPOB, KUPOB,
yrieBoaoB. Ha3BaHue N3y4eHHbIX BEIIECTB 110
TPUBHUAIBHOM MM MEXyHApPOAHON HOMEHKIIATYpe U
OTpakKeHHE COCTAaBA ITUX COEIMHEHUHN C IIOMOILBIO
XuMHYecKux popMyi. OTpakeHne XUMHUYECKUX
IPOLIECCOB C OMOIIbIO YPAaBHEHUIN XUMUYECKUX
peakuuii. [IpoBeaeHne caMoCTOATENBHOTO MONCKA
XMMHUYECKON MH(OPMAIUH € UCTIOIb30BaHUEM
Pa3JINYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX
U3JJaHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
Wntepnera). OrieHKa BIUSHUS XUMHUYECKOTO
3arpsI3HEHUS OKPYKAIOILEN Cpebl HA OPraHU3M
YyeJioBeKa U IPyTUe KHUBbIE



57
58

59-60

61

62-63

64-65
66
67
68

69

Tema 2.4.

JlaGopaTopHblie paboThI 10 Teme: «3ydeHne CBOMCTB CITUPTOBY.
Pemrenue skciepuMeHTAIbHBIX 3a/1a4.

AJbIeTH/IbI, TOMOJIOTHYECKUH Psijl, CBOMCTBA.

[IpuMeHeHue U Moy4eHUe ajibIETUIOB.

IIpakTnueckoe 3ansaTne Nel2

«HomeHnknatypa cnupToB. XMMHUYECKHE CBOMCTBA alIbAETHIOB »
KapOoHoBbIEe KHCIIOTHI, CBOMCTBA. ['OMONOrnueckuii psa KapOOHOBBIX
kuciaot. [lomyyenue u npuMeHeHre KapOOHOBBIX KUCIIOT.

IIpakTnueckoe 3ansaTue Ne 13

JIaGopatopHble paboThl. PelieHne s3kCriepuMEeHTAIBHBIX aad 110
Teme «KapOOHOBBIE KUCIOTBI.

IIpakTnyeckoe 3anaTue Ne 14. ['eHeTnyeckas CBsA3b CIUPTOB,
aJIbJIEr1J10B, KAPOOHOBBIX KHUCIIOT.

I'moko03a — npeacTaBUTENIb MOHOCAXApUIOB.

KpaxMmaun u nemnosno3a npeJcTaBUTeNIN MOJIACAXapPHUIOB.
Ienmrono3a, cBONCTBA, IPUMEHEHHUE, HCKYCCTBEHHBIE BOJIOKHA.

KonTtposabHbie padoTsI

CamocrosiTesibHas paboTa 00y4aromMXCcs

Pa6ora c yueOHOI1, cripaBouHO TuTepaTypoii u MuTepHer -
pecypcami.

CocraBiieHHE U PEIICHHE TEHETHUECKUX IETIOYEK.

ITonroToBka K KOHTPOJIBHOU padboTe 1o Temam 2.1-2.3

[ToaroroBuTh AOKIAM HAa TeMy IO BBIOOPY: «ITAaHOJ: BeIMYANIICEe
O65aro M cTpamHoe 370», «3aMeHa JKUPOB B TEXHHUKE HEMMIIEBBIM
celpbeM», «CpeacTBa TUTMEHbl Ha OCHOBE KHCIOPOACOAEpIKAIIUX
OpPraHUYECKUX COeIUHEHUN», «CHHTETHUECKHE MOIOIIHE CpEICTBa
(CMC): nocToMHCTBA U HEAOCTATKU» U JIP.

Conep:xaHue yueOHOIro MaTepuasa

YMeHue 1aBath onpeesieHue U ONepUpoBaTh
CIIEYIOIIUMHU XUMUYECKUMHU ITOHATHSMMU:
aJIbJICTUbl, TOMOJIOIMYECKUH psij, (U3NUECKUE U
XUMUYeCKHe cBoucTBa. [IpuMeHenue u nonyyenue
aJbJIETUI0B

YcTaHOBKA 3aBUCHMOCTH MEKy Kau€CTBEHHOU U
KOJIMYECTBEHHOM

dbopmymam CTOPOHAMH

XMUMHYECKUX OOBEKTOB U MPOIECCOB.

U YPaBHEHUAM Pemenne pacueTHbIxX 3a1a4
10 XUMHYECKUM (HOpPMYJIaM U ypaBHEHHSIM

XapakTepucTUKa coCTaBa, CTPOCHUS, CBOKCTB,
MOJIYYCHHA U MPUMCHCHUSA .OTpa)KeHI/Ie XUMHUYCCKUX
IIPOLECCOB € MOMOIIBIO YPABHEHUN XUMUYECKUX
peakuuii

[TpoBeaeHue caMoCTOATENILHOTO MOUCKA XUMUYECKON
WH(POPMAIIUH C UCTIOTH30BAHUEM PA3THIHBIX
MCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX U3JaHUMH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTEpHETA).

YMeHue naBatp onpezesieHue U OepupoBaTh



A3zoTcoaepkalime
OpraHUYEeCKUe
COEIMHEHHS.
[Tonumepst

71
72
73

74-75

76
77
78

AMUHBIL. AHUJIMH

AMUHOKHUCIIOTBI.

benku, ux cTpykTypa, CBOMCTBA, 3HAYCHUE.

[Tomumepsl. Knaccuduxanus npeacraBuTeneil miacTMacchl, BOJOKOH
Y TIOJIUMEPOB.

IIpakTnyeckoe 3ansaTue Ne 15.

[IpaxkTnueckoe 3ansaTHe 110 TeMe: «KadecTBeHHBbIE peakly Ha
6enku». PacrioznaBaHne NOJIMMEPOB U BOJIOKOH.

O600menre Marepuana.

Pemenue 3anau.

JuddepeHunpoBaHHbIN 3a4ET

CamocrosiTesibHas padoTa 00y4arOUINXCA

Pa6ora c yueOHOI1, cripaBouHO TuTepaTypoii u MuTepHer -
pecypcami.

[ToaroroBuTh AOKIA] HAa TEMY 10 BeIOOpY: «buonoruueckue GpyHkunum
OenkoBy, «benkoBas ocHOBa UMMyHHTeTa», «[lepumur Oenka B
MUILEBbIX NPOJIYKTaX M €ro Mpeofo]eHHe B paMKax IJI00abHOH

CJICAYIOIUMUA XUMHUYCCKUMU ITOHATUAMU:
M30MEpHsl, TOMOJIOTHUS, YTIEPOIHBIN CKETIET.
XapakTepucTruKa cocTaBa, CTPOCHHUS, CBOMCTB,
MMOJIy4YCHHA U MPUMCHCHUA aHWJIMHA, aMUHOKHUCIIOT,
0enkoB, moauMepoB. HazBanue n3yuyeHHBIX BEIIECTB
10 TPUBUAIBHOMN HIIM MEXTyHAPOIHON HOMEHKIIATYype
U OTPaKEHUE COCTaBa 3TUX COCTUHEHHM C TOMOIIbIO
xumMuueckux popmyi. OTpakeHue XUMHUYECKIX
IIPOLIECCOB € ITOMOIIBIO YPABHEHUM XUMHUYECKUX
peakuuii. [IpoBeaeHne caMoCTOATENBHOTO MOKCKA
XUMHAYECKON HH(POPMAIUH C UCTIOIb30BaHUEM
Pa3IUYHbBIX HCTOYHUKOB (HAYYHO-TIOMYJIIPHBIX
U3JIaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX, PECYPCOB
Nurepuera). OuieHKa BIUSHUS XUMHYECKOTO
3arpsi3HEHUs] OKPYKAIOILel Cpeibl Ha OPraHu3M
YEJIOBEKa U APYTHE )KUBbIE OPTaHU3MBI.

[IpoBenenmne caMoCTOATENBHOTO IOUCKA XMMUYECKOM
nHdopMauu

1Sl C UCIIOJIb30BAaHUEM PA3JINYHBIX HCTOYHUKOB
(HayYyHO-TTOMYJIAPHBIX U3AAHUM, KOMIIBIOTEPHBIX 0a3
JaHHBIX, pecypcoB MHTepHeTa). Mcnonb3oBanue
KOMITBIOTEPHBIX TEXHOJIOTUH 111 00pabOTKU 1



IIPOIOBOJILCTBEHHOM ITPOrpaMMBbI». nepesayn XUMU4eCKOH HHPOPMaLUK U ee
[ToaroToBka K MpakTUYeCKUM padoram U AudPepeHInPOBAHHOMY NPEACTaBICHUS B PAa3IMUHBIX (popMax
3a4€Ty

Bcero:



2.3. Conepxanue npopuiIbHOM cocTaBJIAIONIIEH
Jlia cnenuanbHocTe: 15.02.08 TexHonOruss MalmHOCTPOEHUS

23.02.03 TexHonorust 00CTy>)KMBaHUS W PEMOHT aBTOMOOMIJIBHOTO TPAHCIIOPTa

26.02.03 CynoBoxaeHue

23.01.03 Opranu3anus NepeBO30K U yIIpaBICHUE HA TPAHCIIOPTE (110 BUAAM )

npoMILHON COCTaBIISAIONICH /Ui pa3nena 1. Oprannyeckast XUMHS ABIISIOTCS CIETYIOIIIE

IUIAKTUYECKHE €IUHUIIBL:

Tema 1.1 Ilpeamer
opranuveckoi xumum. Teopusi
CTPOEHUSI OPTrAaHNYECKUX
COeTUHEeHUI

YMeHue [gaBaTh ONPEACIICHME M ONEpPUPOBATh  CICAYIONIUMU
XUMUYECKUMHU TOHATUSMHU: H30MEpHUs, TOMOJIOTHA. Y CTaHOBKA
3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX BEHIECTB OT CTPOEHUSI aTOMOB
00pa3ylommux HUX XUMHYECKUX  2JIeMEHTOB. DopmynupoBKa
OCHOBHBIX MTOJI0KEHUH TEOpUHU XUMHYECKOTO CTPOCHUS
OPraHUYECKUX COEIUHECHHUHN U XapaKTEPUCTHUKA B CBETE 3TOM TEOpUHU
CBOMCTB ~ OCHOBHBIX  KJIAaCCOB  OpPraHMYECKHX  COCIMHEHUIA.
BrinojiHEHME XUMHYECKOT0 SKCIIEPUMEHTA B MOJIHOM COOTBETCTBUU
C IpaBUIaMHu 0€30TMaCHOCTH.

HaGmtonenne, (ukcanuss U ONMUCAHUE PE3YJIBTATOB IPOBEICHHOTO
HKCIIEPUMEHTA. [IpoBenenue CaMOCTOSITEJILHOTO MIOUCKA
XUMUYECKOH  HMH(GOpMalMu €  MCIOJIb30BAaHHMEM  PA3JIMYHBIX
MCTOYHUKOB (HayYHO-TIOMYJSPHBIX HM3aHUH, KOMIBIOTEPHBIX 0a3
NaHHBIX, pecypcoB MHTepHeTa).

Tema 1.2 IlpenenbHbie
YIJIEBOOPOABI

YMeHHe naBaTh ONpEIeNeHHe W OMNepUpOBaTh  CIEIYIOIIMMHU
XUMHYCCKUMU TITOHATUIMMU: I/I3OM€pI/I$I, TOMOJIOIus, yFHGPOI[HBIﬁ
ckeneT. XapaKTepUCTUKA COCTaBa, CTPOCHUS, CBOMCTB, MOJIYICHUS U]
MPUMCHECHHUS BAXHCHINIUX KJIACCOB allkaHOB M WX Haumboee
SHAYNUMBIX B HaPOI[HOXOSSII\/JICTBeHHOM IIJIaHE HpeHCTaBHTCHCﬁ.
Haszpanue  W3y4yeHHBIX  BEIIECTB MO  TPUBUAIBHOH  WIH
MEXIYHApOJAHOH HOMEHKJIAType U OTpPaXEHHE COCTaBa dTHUX
COCTMHEHUN C TMOMOIIBI0 XUMHYeCKHX (opmyn. OTpakeHue
XUMHUYECKUX IPOLECCOB C TMOMOIIBI0 YPaBHEHHH XUMHUYECKUX
peaKHHﬁ. BI)IHOHHGHI/Ie XUMHUYCCKOT O 3KCHepI/IMeHTa B TITIOJIHOM
COOTBETCTBUU C TIpaBuiIamMu OezonacHocTu. HabGmronenue, Gukcanus
1 OIHCaHUE Pe3yIbTaTOB IIPOBEJICHHOTO IKCIIEPHUMEHTA.
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Tema 1.3 DTHIeHOBBIE T
THEeHOBbIE YIJIEBOA0PO/bI

YMeHue pgaBaTh ONPEAEIEHUE M ONEpUPOBATH  CIEAYIOLIUMU
XUMHUYECKUMHU TIOHATHUSMU: HM30MEpHUs, TOMOJIOTHS, YIJIEPOIHbIN
CKeseT. XapaKTepUCTHKA COCTaBa, CTPOEHUs, CBOWCTB, MOJIYUYEHUS U
MPUMEHECHUS BOKHEHIINX KJIACCOB AJIKEHOB, JUCHOB U WX HauOolee
3HAYMMBIX B HApOJHOXO3SMCTBEHHOM IIJIaHE MPEICTABUTEICH.
Ha3Banue  W3y4yeHHBIX  BEIIECTB 10  TPUBUAIBHOM WU
MEXKIYHAapOAHON HOMEHKJIAType U OTPAKEHUE COCTaBa dATHUX
COCIMHCHUH C TIOMOIIBIO XHMHYEeCKuX ¢opmyn. OTpakeHue
XMMHYECKUX MPOLIECCOB C TMOMOIIBI0 YPABHEHUNM XUMHUYECKHUX|
peakuuii. BbINOJHEHHME XUMHYECKOTO 3SKCIEPUMEHTAa B IOJHOM|
COOTBETCTBUU C MMPaBUIAMH 0€30TIaCHOCTH.

HaGnronenue, ¢ukcanus u ommcaHue pe3yabTaTOB IMPOBEICHHOTO
DKCIIEPUMEHTA. [IpoBencHue CaMOCTOSITEJIBHOTO ITOUCKA|
XUMHYECKOH  HMH(POpPMamuu ¢  HUCIOJB30BaHUEM  Pa3IMYHBIX
MCTOYHUKOB (HAYYHO-TIONYJSPHBIX H3JaHUM, KOMIIBIOTEPHBIX 0a3
NTaHHBIX, pecypcoB MHTepHeTa).

Tema 1.4 AueTujieHOBbIE
YIJ1€BOAOPOAbI

YMeHue pgaBaTh OIpENEIeHHE U ONEpUpOBaTh  CIEAYIOLUIUMU
XUMUYECKMMH TOHATHSMHM: H30MEpHUSl, TOMOJOIHS, YIJIEpOJHbIN
CKeJeT. XapaKTepUCTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOJIyUYCHHS U
NPUMEHEHHUs BAaXXHEMIIMX KIAacCoB QJKMHOB M MX Haubosee
3HAYUMBIX B HApOJHOXO3SMCTBEHHOM IUIAHE TPEICTABUTEINEH.
Ha3zpaHnne  WM3y4eHHBIX  BEUIECTB 10  TPUBUAIBHOM  WIH
MEXIYHapOJAHOM HOMEHKJIaType U OTpPaKEHHE COCTaBa JTHUX|
COCTMHEHUN C TMOMOIIBI0 XUMHYECKUX ¢GopMyl. OTpaxkeHue
XUMHYECKHX TPOLIECCOB C TIOMOIIBI0 YypaBHEHUN XHUMHUYECKUX
[pEeaKIUi.

Tema 1. 5 Apomarnueckue
YIJIEBOAOPOAbI

'YMeHue pgaBaTh ONPEACICHUWE M ONEepUpPOBATH  CIEAYIOIIUMH
XAMHUYECKUMHU TOHATHSAMU: HM30MEpHUs,, TOMOJIOTHS, YTIIEPOIHBIH
cKeneT. XapakTepUCTHKa COCTaBa, CTPOEHUs, CBOWCTB, MOJIYYEHUs U
MPUMEHEHUS BaXKHEHIIINX KJIACCOB apEHOB M X HanOoJee 3HAYMMBbIX
B HApOJHOXO3AMCTBEHHOM IUlaHE TnpeacraBureneil. HaszBanue
M3Yy4YEHHBIX BEIIECTB 110 TPUBHAIBHOM WIH MEXIYHAPOIHOU
HOMEHKJIAType U OTPaKE€HUE COCTaBa ATUX COEAMHEHUM C TOMONIBIO
xuUMUYecknx Qopmynn. OTpakeHHE€ XHMHYECKHUX TIPOILECCOB C
MOMOIIBI0  YpaBHEHUN  XUMHYECKUX  peakuuid. I[IpoBenenue
CaMOCTOSITEILBHOTO ~ TMOWCKAa  XMUMHYECKOW  WHPOpMAmuH  C
MCITOJIb30BAHUEM PA3JIMYHBIX HCTOYHHKOB (HAYYHO-TIOMYJISPHBIX
M3IaHUH, KOMIBIOTEPHBIX 0a3 MaHHBIX, pecypcoB HHTepHera).
OLieHKa BIIMSIHUSI XMMUYECKOTO 3arpsi3HEHHs] OKPYKAIOIIeH cpeabl
Ha OPTaHU3M YEJIOBEKA U IPYTHE )KUBBIE OPTaHU3MBI.
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Tema 1.6 IlpupoaHbie HCTOYHUKH
YIJIEBOJOPO/10B

[TpoBeneHNE CaMOCTOSTEIHHOTO TTOMCKA XUMHYECKOH HH(OpMAIUH
C HCIOJIb30BAaHUEM PAa3JIUYHBIX HCTOYHUKOB (HAYYHO-MIOMYJISPHBIX
M3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HuTepHeTa).
OlLieHKa BIIMSIHUSI XMMUYECKOTO 3arpsi3HEHHS] OKPYKAIOIIeH cpeibl
Ha OpraHU3M Y€JIOBEKA U JPYTUe )KUBbIE OPTaHU3MBI.

Tema 1.7 I'uapokcuibHbIE
coeTMHEeH U

YMeHue [aBaTh ONpPEIEIICHHE U OIEpUPOBATh  CICAYIOLIMMHU
XUMUYECKMMH IOHATHSMM: HM30MEpHUsS, TOMOJOIMs, YIJIEPOIHBIN
ckeseT. XapaKTepUCTHKaA COCTaBa, CTPOCHMSI, CBOMCTB, IIOJIYyYEHUS U
IIPUMEHEHUs METaHoJa W dTaHoJja. Ha3BaHue M3ydeHHBIX BEIIECTB
110 TPUBUAJIBHON MM MEXAYHAPOJHOW HOMEHKIIATYpE U OTPaXKEHUE
COCTaBa JTHUX COCAMHEHUH C TOMOINBI0 XHUMHYECKHX (opmyi.
OTpa’keHue XMMHYECKHUX IIPOLECCOB C IOMOIIBIO YpaBHEHHU
XUMHAYECKHX peakuui. [IpoBeneHue caMOCTOSATENBHOTO IIOMCKA)
XUMHYECKOH  HMH(POpPMamuu C  HUCIOJb30BAHHUEM  PAa3IMYHBIX
MCTOYHUKOB (HAay4YHO-TIOMYJISIPHBIX H3JaHUH, KOMIIBIOTEPHBIX 0a3
naHHbIX, pecypcoB MHrepHera). OueHKa BIMSHUS XMUMHUYECKOTO
3arpsi3HEHUS OKPY’KAIOLEH Cpelbl Ha OPraHU3M 4YeJIOBeKa U Ipyrue
PKUBBIE OPTraHU3MBI.

Tema 1.8 Adbaeruanl M1 KeTOHBI

YMeHue faBaThb OIpeJeNieHHe W ONEepUpoBaTh  CIEAYIOIIMMH
XUMUYECKMMHU TOHATHSAMU: HM30MEpUs, TOMOJIOTHUS, YIJIEPOIHBIN
ckeseT. XapaKTepUCTHKa COCTaBa, CTPOEHMsI, CBOMCTB, MOTyYEHUS U
MPUMEHEHUs albAerufioB ((popmManbIeruioB U aleTalbIerusa),
KEeTOHOB (aneroHa). HazpaHue n3y4eHHBIX BEIIECTB 110 TPUBHAIBHOM
WM MEXIYHApOJIHOM HOMEHKIJIAType M OTpa)XX€HHE COCTaBa ATHUX
COCMHEHUH ¢ TIOMOIIBI0 XUMHUECKuX ¢(opmya. OTpaxeHue
XMMUYECKUX MPOLIECCOB C TOMOULIbI0 YPaBHEHHUH XMMHUYECKHX
peakumii. IIpoBeneHue CaMOCTOSTENBHOIO IMOMCKA XHUMHUYECKOU
MH(pOPMALUU C UCIOJIb30BaHUEM Pa3IMYHBIX UCTOUYHHKOB (HAyYHO-
MOMYJSIPHBIX HM3/IaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYpCOB
WutepHera). OneHka BIMSHAS  XUMHYECKOTO  3arps3HEHUS
OKpY)Kalomie cpenbl Ha OpPTraHWU3M 4YellOBeKa W JPYTrue IKHUBBIC
OpTraHU3MBEI.
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Tema 1.9 KapOoHOBBIE KHCIOTHI
1 UX NPOU3BO/JHbIEC

YMeHue JaBaTh OIpeNeNIeHHe U ONEepUpOBATh  CIEAYIOIIMMU
XUMUYECKUMHU TIOHATHSAMU: HM30MEPUs, TOMOJIOTHUS, YIJIEPOIHBIN
CKeJeT. XapaKTepUCTHUKA COCTaBa, CTPOCHUS, CBOMCTB, MOTyYCHHS U
NPUMEHEHHUS CIIOKHBIX J(QHPOB, KUPOB, KApOOHOBBIX KHUCIIOT.
HasBaHne  WM3YYeHHBIX  BEMIECTB 1O  TPUBHAJIBHOW  HIIH
MEKIYHAPOJAHOW HOMEHKJIAType U OTpaKEHHE cocTaBa JTHX
COCIMHEHUH C TMOMOLIbI0 XHMMHUECKHX (opmyn. Otpaxenue
XMMHYECKHX MPOLECCOB C IOMOLIbI0 YPAaBHEHUH XUMHYECKHX
peakuuid. IIpoBeneHHE CaMOCTOSTENBHOIO IIOUCKA XUMHYECKOM
MH(POPMALIMK C UCTIOIB30BAaHUEM PA3IMYHBIX NCTOYHUKOB (HAYYHO-
MOMYJSPHBIX W3/aHUHM, KOMIIBIOTEPHBIX 0a3 [aHHBIX, PECYpCOB
WutepHera). OueHka BIMSHUA  XUMHYECKOTO  3arps3HEHUS
OKpYXXarolled cpelpl Ha OpraHu3M 4YeJOBEKa W JpPYrHe >KHUBBHIC
OpTaHHU3MBI.

Tema 1.10 YrieBoabl

YMeHne JaBaTh OIpENeNeHHE W ONEePUPOBATH  CICAYIOIIMMHU
XUMHUYCCKUMHU TIOHATHUAMU: H30MEPHA, T'OMOJIOTHA, erIGPOI[HI)If/i
ckerneT. XapaKTepUCTHKA COCTaBa, CTPOCHHMSI, CBOMCTB, TIOTyYCHUS U
MPUMEHEHUS MOHOCAXapu0B (TIIOKO3bI), JUCAXapUIOB (caxapo3bl),
noJrcaxapuaoB (Kpaxmana W IeJUIroio3bl). HazBaHue HM3y4eHHBIX
BCIICCTB [0 TPUBHUAIBHON WM MEXKIYHAPOJIHOW HOMEHKJIATYpEe W
OTPaKEHHE COCTaBa JITHX COCIUHCHUH C TMOMOIIBK) XHMHUYECCKHX
dbopmyn. OTpakeHHE XUMHUYECKHX TMPOLECCOB C  IOMOIIBIO
YpaBHEHUN XUMHUYECKHX peakuuii. [IpoBeneHue camoCTOSITENEHOTO
IMONCKAa XUMHYECKOU I/IH(l)OpMaIII/II/I C HCIOJIb30OBAHUEM Pa3JIMYHBIX
MCTOYHUKOB (HAYYHO-TIONYJSPHBIX H3JaHUM, KOMIBIOTEPHBIX 0a3
nMaHHBIX, pecypcoB MHTepHera). OneHka BIHSHUS XHMHUYECKOTO
3arpsiI3HEHUST OKPYKAIOIIEH Cpebl Ha OPTaHM3M YeJIOBEeKa M JIPYTHE
PKUBBIE OpTraHU3MBI.

Tema 1.11 AMuHBI,
AMHHOKHCJIOTBI, 0eJIKH

YMeHue naBaTh ONpPEINEICHHE U ONEPUPOBATH  CIEAYIOLIUMHY
XUMHUUYECKUMH MOHSTHAMU: H30MEPHs, TOMOJIOTHS, YIJIEPOIHBIN
ckeJeT. XapaKTepUCTHKaA COCTaBa, CTPOEHMsI, CBOMCTB, MOTYyYEHHS U
MPUMEHEHUS AaHWJIMHA, AaMHHOKHCIOT, OenkoB . Ha3panue
M3YYEHHBIX BELIECTB IO TPUBHAJIBHOM WM MEXIyHApOIHOU
HOMEHKJIAType U OTPaKEHHE COCTaBa 3TUX COEIMHEHUI C MOMOILBIO
XUMUYECKUX GopMmyn. OTpaxeHHe XHMHUYECKHUX TIPOLIECCOB C
MOMOLIbI0  ypaBHEHMHl  XuMmMuueckux peakuuid. IIpoBenenue
CaMOCTOSITENIFHOTO ~ TOMCKa  XMMHUYECKOH  uHpopMmauuu ¢
MICIIOJIb30BAHUEM Pa3IMYHBIX MCTOYHUKOB (Hay4HO-IOMYJISPHBIX
M3aHUN, KOMIIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB HHTepHeTa).
OneHKa BIMSHUS XUMHUYECKOTO 3arps3HEHUS] OKPYXKaroIlel cpessl
Ha OpPraHU3M 4Y€JIOBEKA U JPYTUe )KUBbIE OPTaHU3MBI.
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Tema 1.12 A3oTcomepxamme
reTepolUKJINYeCKUue CoeINHEeHH.
HykJ/ienHOBBIE KHCJIOTHI.

YMeHue pgaBaTh OIpENEICHHE M ONEpPUpPOBaTh  CIEAYIOLIUMU
XUMHUYECKUMH IOHSTUSAMU: H30MEPHsI, T'OMOJIOTHS, YIJIEPOJIHBIN
ckener. Ha3BaHue W3y4EHHBIX BELIECTB [0 TPUBHAIBHOW WM
MEXYHapOJAHOM HOMEHKJIaType U OTpPaXEHHE COCTaBa dTHUX]
COCMHEHUH C TIOMOILIBI0 XuUMHUecKuX ¢opmyn. OrpaxeHue
XUMHYECKMX IPOLECCOB C IIOMOIIBI0 YPaBHEHMM XUMHUYECKUX
peakuuid. IIpoBeneHue CcaMOCTOSTENBHOIO IOMCKA XUMHUYECKOH
MH(pOPMALUU C UCIOJIb30BaHUEM Pa3IMYHBIX MCTOUYHUKOB (HAy4YHO-
MOMYJSPHBIX W3/aHUH, KOMITBIOTEPHBIX 0a3 [aHHBIX, PECYpCOB
Wutepuera). OneHka  BIMSHUSA ~ XUMHUYECKOTO  3arps3HEHMS
OKpYXarolled cpeapl Ha OpraHU3M YelIOBEKa U JIPYyrue IKUBBIE
OpraHU3MBlI.

Tema 1.13 buojgornuecku
AKTHBHbIC COeIMHEeHUS

[TpoBeneHNE CaMOCTOSATEIHHOIO MOMCKA XMMHUYECKON HH(OpMAIIH
C HCIONB30BAaHUEM Pa3IMYHBIX HUCTOYHUKOB (HAYYHO-TIOMYJSPHBIX|
M3IaHUM, KOMIIBIOTEPHBIX 0a3 MJaHHBIX, pecypcoB HHTepHera).
OrneHKa BIUSHUS XUMUYECKOTO 3arps3HEHHS] OKPYXKAroIIel Cpeibl
Ha OpraHU3M YeJIOBEKA U JPYTHUE )KUBBIC OPTaHU3MBI.

npoduIbHON cocTaBistoLel s pa3aena 2 O01mas 1 HeopraHudeckasi XUMUs ABJISIOTCS CeTyIOIIHe

JANTAKTUYCCKUE CAUHUIIBI:

Tema 2.1 Xumus- Hayka o
BeleCTBAX

YMeHHE JaBaThb OIPEIEICHUE U OlEepUPOBATh  CIEAYIOLIUMHU
XUMUYECKUMH TOHATUSMU: BEILIECTBO, XMMHUYECKUH DIJIEMEHT.
DopMyIMpOBaHUE 3aKOHOB COXPAaHEHHMS MAacChl BELIECTB U
MOCTOSIHCTBA COCTaBa BeEHIECTB. PenieHue pacyeTHBIX 3anad 110
XUMHUYECKUM (POpMysiaM U YpaBHEHUSIM.

Tema 2.2 CTpoenne aTroma

YMeHue naBaTh ONPENEJIEHHE U OINEpUPOBATh  CIEAYIOIIMMHU
XUMHUYECKUMH TOHSTHAMH: aTOM, MOJIEKYJIa, OTHOCHUTEIIbHBIE
AQTOMHAss W MOJIEKYJISIpHAs MAacChl, HOH, aJUIOTPONMs, H30TOIBI.
@dopMyIHpOBaHUE 3aKOHOB COXPAaHEHUS MacChl BELIECTB U
MOCTOSTHCTBA COCTaBa BEIIECTB. YCTAHOBKA 3aBHUCHUMOCTH CBOMCTB
XUMHYECKHX BEIIECTB OT CTPOEHUS aTOMOB OOpa3ymoIIuX HX
XUMHYECKMX  DJIEMEHTOB. PerieHne  pacueTHBIX 3aJad 10
XUMUYECKUM (OpMyJIaM U YpaBHEHUSIM
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Tema 2.3 Ileppoanyeckuii 3aKoH
u [lepuoanueckas cucrema
XUMHUYeCKHUX j1eMenToB /I. A.
MeHaeJieeBa

YMeHue pgaBaTh ONpENENiEeHWEe U ONEepUpOBaTh  CIEAYIOIIUMHU
XUMUYECKUMH TIOHATUSIMH: aTOM, MOJIEKYyJa, OTHOCUTEIbHBIC
ATOMHAasi W MOJIEKYJIIpHAs Macchl, WOH, aJUIOTPOIHUS, H30TOIIbI,
PIIEKTPOOTPHUIIATEIIBHOCTh,  BAJIGHTHOCTh, CTENEHb  OKHCIICHHUS.
YcTaHOBKa  SBOJIIOIMOHHOM ~ CYIIHOCTM  MEHJCNICEBCKOH |
COBpEeMEHHON (HOpMYyIUpPOBOK Tepuoauyeckoro 3akona J[. U.
Meugeneesna.

OO0BsicHeHHe (U3UYECKOTO CMBICIa CHMBOJUKH TEPUOANICCKOM
TabnuIel XxuMudeckux sjeMeHToB [[. M. MenneneeBa (HOMEpOB
DIIeMEHTa, TIEPHO/Ia, TPYIIBI) U YCTAaHOBKA MPUYHWHHO-CJICICTBEHHOM
CBS3M MEX]y CTPOCHHEM aToMa W 3aKOHOMEPHOCTSMHU H3MEHEHHUS
CBOMCTB 3JIEMEHTOB M 00OpPa30BaHHBIX MU BEIIECTB B MEPHOIAX

Tema 2.4 CTpoeHue BenecTsa

YMeHue pgaBaTh OIpENEIeHHE U ONEpUpOBaTh  CIEAYIOLUIUMHU
XUMUYECKMMHM  TOHSATUSIMM:  aTOM,  MOJIEKyla,  BELIECTBA
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHHs. XapaKTepUCTUKA)
BaXHEHIIIUX TUIOB XMMHUYECKHUX CBSI3€H M OTHOCHUTEIHHOCTH 3TOM
runonorud. OObsICHEHHE 3aBUCHUMOCTH CBOICTB BEIIECTB OT HUX
COCTaBa U CTPOCHHSI KPUCTATNIMYECKUX PEIIETOK

Tema 2.5 Iloumepsl

YcTaHOBKa 3aBUCUMOCTH CBOMCTB XMMHUYECKUX BEILIECTB  OT|
CTPOCHHUS aTOMOB OOpa3yIOIUX WX XHUMHYECKHUX JJIEMEHTOB.
[TpoBeneHNE CaMOCTOSATEIHHOTO MOMCKA XUMHUYECKON HH(OpMAIUH
C HMCIOJIb30BAaHWEM DPAa3JIUYHBIX HCTOYHUKOB (HAYUYHO-TOMYJISPHBIX
W3/1aHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa).
OlLleHKa BIIMSIHUST XMMHUYECKOTO 3arpsi3HEHHs] OKPYXKAIOIIEH cpeibl
Ha OPraHU3M YEJIOBEKA U IPYTHE )KUBBIE OPTaHU3MBI.

Tema 2.6 [IucnepcHblie cucTeMbl

'YcTaHoBKa 3aBHUCHMOCTH CBOWCTB XMMHYECKHX BEIIECTB  OT|
CTPOCHMUSI aTOMOB OOpa3yIOIIMX HMX XUMHUYECKHUX DIIEMEHTOB.
OOBbsAcHEHHE 3aBUCUMOCTH CBOWCTB BEIIECTB OT HX COCTaBa M
CTPOCHUS KPUCTaJUTMYECKUX peIIeTOK. [TpoBenenue
CaMOCTOSITENILHOTO ~ TMOWCKAa  XUMHUYECKOW  uHpopManum ¢
MCIIOJIb30BAHUEM PA3JMYHBIX HCTOYHMKOB (HAy4YHO-MOMYJISPHBIX
M3JIaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA).
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Tema 2.7 Xumudeckne peakiun

YMeHHe JaBaThb OIpPEACICHHE U OIEpUpPOBATh  CIEAYIOIIUMHY
XUMHYCCKUMU TOHATHSIMHE: TEIIOBOU 3(P(EKT peakiuu, CKOPOCTh
XUMUYECKOM  peaKluy, KaTajlin3, XUMHUYECKOE paBHOBECHE.
OOBsCHEHNE CYIIHOCTH XMMUYECKHX THporeccoB. Knaccupukarus
XUMHUYECKUX PEAKLMI 110 PAa3INYHBIM IIPU3HAKAM: YHUCIy U COCTaBY|
[IPOAYKTOB U PEareHTOB, TEIUIOBOMY 3 EKTy, HallpaBleHHIo, (dase,
HAJIMYUIO  KaTaJM3aTopa, W3MEHEHUI0 CTEIEHEH  OKUCIICHMS
HIIEMEHTOB, 00pa3yOLIMX BEIECTBA. Y CTAHOBKA NPU3HAKOB OOIIEro
U Pa3IM4YHOIO B TUIIOJIOTMM PEAKLUUN U1 HEOPraHWYECKOH H
opranvueckoil xumuu. OTpakeHHEe XMMHMUYECKHUX IPOLIECCOB C
MOMOILBIO  YpaBHEHHH  XuMHYeckux peakuuil. OObsicHeHHE
3aBUCUMOCTH CKOPOCTH XWUMHYECKOHW PEaKIMH M  IIOJOKECHHUS
XMMUYECKOI'0 paBHOBECHs OT pa3inyHbIX (akropoB. IIpoBenenue
CaMOCTOSITEJILHOTO ~ TOMCKa  XMMHUYECKOH  uHpopmauuu ¢
MCIIOJIb30BAHUEM PA3JIMYHBIX HMCTOYHUKOB (HAyYHO-IOMYJSPHBIX
M3JaHUH, KOMIIBIOTEPHBIX 0a3 AaHHBIX, pecypcoB VHTepHeTa).

Tema 2.8 PacTBOpbI

YMeHue JaBaTh OIpENeNeHHE W ONEePHPOBATH  CIEAYIOIIMMU
XUMHUYCCKUMMU IMOHATHAMUA: PACTBOPLI, SJICKTPOJIUT U HC BJICKTPOJIUT,
pIIeKTposiuTHYecKkass — auccouuanus.  OObSICHEHHE  CYIIHOCTH
XUMHUYECKUX  IpoueccoB. DopMynupoBKa OCHOBHBIX MOJOXKEHUH
TEOPUH AJIEKTPOJIUTUYECKON JUCCOIMALMU M XapaKTepUCTHKA B
CBETE€ ITOH TEOPUU CBOWCTB OCHOBHBIX KJIACCOB HEOPraHUYECKHX
coeMHEeHUH. BhINOIHEHnE XUMHUYECKOro JKCHEPUMEHTa B MOJIHOM
COOTBETCTBUU C NpaBuiaMu Oe3onacHocTu. HaOmonenue, Gukcamus
U OITMCAaHWE PE3yNIbTaTOB MPOBEACHHOTO YKcnepuMenTa. [loaroroska
[PacTBOPOB 3a/1aHHOI KOHIIEHTpAIMK B OBITY U Ha IPOU3BO/ICTBE.

Tema 2.9 OxkucanrejbHo-
BOCCTAHOBHMTE/JIbHBIC PEAKIUH.
DJIEKTPOXMMHYECKHE PO ECChI

YMeHue [aBaThb ONpPENEJIEHWE U ONEepUpOBaTh CIEAYIOLIUMHU
XUMHUYECKUMU  TOHSITUAMU: OKUCIHTETh M  BOCCTAHOBUTEINb,
OKHCJICHHEe | BoccTaHoBieHue. Kiaccudukamus BEILIECTB U
MPOLECCOB €  TOYKM  3PEHHUS]  OKHUCIICHUS-BOCCTAHOBJICHHUS.
CocTaBie€HHE  YpPaBHEHUWW  peakuuid C  MOMOIIBID  METOJQ|
HIIEKTPOHHOTO OanaHca.
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Tema 2.10 Knaccnpuxanus
BemiecTB. [IpocThie BemecTrBa

YMeHue pgaBaTh ONpENENiEeHWEe U ONEepUpOBaTh  CIEAYIOIIUMHU
XUMUYECKUMH TOHSATUSMH: MOJb, MOJSpHAsh Macca, MOJSPHBIM
00beM ra3000pa3HBIX BEIIECTB, BEIIECTBA MOJICKYJSIPHOTO H
HEMOJICKYJIIPHOTO CTPOEHHUA. XapaKTEPUCTHKA COCTaBa, CTPOCHUS,
CBOMCTB, TIOJIYYCHHUSI U TIPUMEHEHUs BakHeH X metayioB (1A u 11
A Tpymnm, anioOMUHHS, >Keie3a, HEKOTOphIX d-3JIEMEHTOB) M HUX
COCTUHEHUN.

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOWCTB, IIONy4YeHUS U
npuMeHeHus BaxHenmux HemetawioB (VIII A, VIIA, VIA rpynmn, a
Takke a3zora u (docdopa, yraepoga U KpeMHHUS, BOJOPOJAA) M UX
coenuHeHui. [IpoBeeHre caMOCTOSTENILHOTO MOMCKA XUMUYECKOU
MH(pOpMaIMK C UCIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB (HAYy4YHO-
MONYJSPHBIX HW3IaHUM, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HuTepHera).

Tema 2.11 OcHOBHBIE KJIACCHI
HEOPraHN4YeCKUX U
OpPraHuYecKuX BellecTB

YMeHue pgaBaTh OIpENEIeHHE U ONEpUpOBaTh  CIEAYIOLUIUMHU
XUMUYECKMMH MOHATUSAMU: BELIECTBO, XUMUUECKHUI 3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCHUTEJbHbIE AaTOMHAas W MOJIEKYJISIpHAs Macchl.
@opMyIMpOBaHUE 3aKOHOB COXPAaHEHHS MacChl BELIECTB U
MOCTOSHCTBA COCTaBa BEIIECTB. YCTAaHOBKA 3aBUCHUMOCTH CBOMCTB
XUMHUYECKUX BEIIECTB OT CTPOCHHS aTOMOB O0pa3ylolmux UuX
XUMUYECKUX  3JIeMeHTOB. Mcrmonb3oBaHue B y4yeOHOM m
NpodeCCUOHATBHON ~ AEATENbHOCTH XMUMHUYECKMX TEPMHUHOB U
CUMBOJIUKH.

Ha3Banue  M3y4eHHBIX  BELIECTB IO  TPUBHAJIBHOM WU
MEXYHApPOJAHOM HOMEHKIAType U OTpaXXeHHWEe COCTaBa ATHUX
COCIMHEHUN C TMOMOIIBI0 XUMHUECKUX ¢opMmyl. OTpaxeHue
XUMHYECKHX TPOIECCOB C TIOMOIIBI0 YpPaBHEHHA XHUMHUYECKUX
peakumii. BpIMONHEHNE XWMHUYECKOTO OJKCIIEPUMEHTa B IOJIHOM
COOTBETCTBUU C NpaBuiaMu Oe3onacHoctu. HaOmonenue, Gpukcamus
U ONMCAaHUE Pe3yJbTaTOB MPOBEICHHOTO KCIIEPHUMEHTA.
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Tema 2.12 Xumus 3J1eMEeHTOB

YMeHue pgaBaTh ONpENENiEeHWEe U ONEepUpOBaTh  CIEAYIOIIUMHU
XUMHYECKHUMHU TMOHATHSAMU: BEIIECTBO, XMMHUYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENIbHBIE aTOMHAsi M MOJIEKYJISpHask MaccChl, UOH,
QIUIOTPOIHUSI, M30TOIBI. XapaKTEPUCTHKA HIEMEHTOB MallbIX H
OOJBITNX TIEPUOJIOB O MX MOJOKEeHHIO B [leproaumdeckoit cucreme
JI. . MengeneeBa. BpinmosHeHME XUMHYECKOrO SKCIIEPUMEHTA B
MMOJITHOM COOTBETCTBHH C IpaBwiaMu Oe3omacHocTtu. HaOmroneHwue,
(buKcaIus U OMMCaHUE Pe3yJbTaTOB IMIPOBEACHHOTO SKCIIEPUMEHTA.

[IpoBeneHNEe caMOCTOSATEIHHOIO MOUCKA XMMHUYECKOH HH(pOpMAIUH
C KCIOJb30BAaHUEM Pa3IMYHBIX HUCTOYHUKOB (HAYYHO-TIOMYJSPHBIX|
M3/IaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETA).

Tema 2.13 Xumus B :KU3HH
00IIeCTBA

YMeHue [aBaTh ONpEIECICHHEe U OMNEepUpOBaTh  CIEIYIOIIMMHU
XUMHUYECKMMHU TOHITHAMU: BEIIECTBO, XUMHUYECKUHA DIEMEHT, aTOM,
Mosiekysia. OObSICHEHHE XWMHUYECKHUX SIBIICHUU, MPOUCXOJSAIIUX B
npupojae, ObITy W Ha mnpomsBojacTBe. CoONIOJCHUE TPaBUII
HKOJIOTMYECKY TPAMOTHOTO TIOBEJICHUS B OKPYKAOIIIEH Cpe/ie.

OneHKa BIMSHUS XUMHUYECKOTO 3arps3HEHUs] OKPYXKarolled Cpeibl
Ha OpraHW3M 4Y€JIOBEKA U JPYIUe )KUBBIE OPTaHU3MBI.

CobutoieHne mpaBuil 0€30MacHOr0 OOpalleHUs] C TOpPIOYUMH U
TOKCHYHBIMH  BEIIECTBAMH,  JIAOOPATOPHBIM  0OOPYZIOBAaHHEM.
BrimosgHeHe XUMHUYECKOTO SKCIICPUMCHTA B IMOJTHOM COOTBCTCTBHUU
c mpaBuiamu Oe3onacHocTu. HabmoneHue, gpukcanus M ONUCaHUE

PE3YJIbTATOB IPOBCACHHOI'O 9KCIICPUMCHTA.
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3. YCJIOBUA PEAJIN3AIIMA YYEBHOM TV CHUILIVHBI
3.1. Tpe6oBaHHMs1 K MUHUMAJIbLHOMY MaTEePHAJbHO-TEXHUYECKOMY O0ecrnedeHHI0

[IporpamMma yueOHON AUCHMILTUHBI peaiu3yeTcsl B yueOHOM KabuHeTe XUMUU U OUOJIOTHH.

O6opynoBanue ydeOHOT0 KaOMHETA!

- MHOTO()YHKITHOHAJIBHBIA KOMILIEKC MpPENoaBaTels;

- HaTypajbHble 00BEKTHI, MOJIEIH, TPUOOPHI M HAOOPHI I MOCTAHOBKH JIEMOHCTPALIMOHHOTO U
YUEHHUYECKOTO IKCIIEPUMEHTA;

- IeYaTHbIE U 9KPAHHO-3BYKOBBIE CPEJICTBA OOyUCHUS;

- CpPeICTBa HOBBIX MH(OPMALIMOHHBIX TEXHOIOTHIA;

- PEaKTUBHI,

- IEPEYHN OCHOBHOM U JIOTIOJIHUTEIbHON y4eOHOM! JIUTEPaTYpBhI;

- BCIIOMOTaTeJIbHOE 000pyI0BaHNE U UHCTPYKLIUU;

- OuOIIMOTEeUHBIN (HOH.

TexHnueckue cpeacTBa 00y4eHHUs:
- KOMIIBIOTEP C JMLEH3UOHHBIM IIPOrPaMMHBIM 00€CIIeUCHUEM;

3.2. UndopmanmonHoe odecreyeHue
HNudopmannonnoe odbecnieueHre 00yueHus COIEPKUT MEPEUCHb PEKOMEHIYEMbIX YUeOHbBIX U3aHUH,
HHTepHeT-pecypcoB, JONOIHUTENBHON IUTEPATYPHI.

OcHOBHbIE HCTOYHUKH

1. I'abpuensn O.C., OctpoymoB WU.T. Xumus 1u1st npodeccuii U crenuaibHOCTe TEXHUYECKOTO
npoduis: y4eOHUK JUIs CTYA. YUpEKIeHU cpea. npod. obpazoBanus. — M., 2015

2 .Pymsurtuc I'.E. Xumus 11 knacc.- M: OULL.: Axanemus, 2015

3. T'abpuensu O.C. Xumus 11 knacc.- M: OULL.: Axkanemus, 2015

JlomoJIHUTEJIbHbIE HCTOYHUKH

1. 3axaposa T.H., I'onosneBa H.A Oprannyeckas xumus.- M.: OULl Axkagemus , 2015

2. I'abpuensu O.C.,XuMus B TecTax, 3aayax u ynpaxaenusx.- M: OULL.: Axagemus, 2014

3. T'abpuensu O.C., OctpoymoB U.T'., [lopodees H.M. IlpakTukym mo o61ieit, HEOPraHMIEeCKOu u
opranunyeckoi xumun.- M: OULL.: Axanemus, 2014

4. Tadbpuensu O.C., OctpoymoB U.T", CnagkoB C.A. Xumus. [Ipaktuxym .- M: OULL.: Axagemus,
2014

Ilepeyens UnTepHeT-pecypcos

1. www. hemi. wallst.ru (OOpa3oBaTesIbHbBIN CalT AJIS MIKOJIBHUKOB «XUMUS»).
2. www.chem.msu.su (OnexkTpoHHas OMOIUOTEKA [T0 XUMUH).

3. www.enauki.ru (MHTEpHET-U3JaHuE I yuuTene «EcTecTBeHHbIC HAYKW»).
4. www. Iseptember.ru (MeToauueckas razeta «llepBoe ceHTIOPs»).

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHWS YYEBHOM JUCIITUTIJIMHBI

KoHTpomb 1 OlLIeHKa pe3ybTaTOB OCBOCHHUS yUeOHOM JUCIUIUINHBI OCYIECTBISETCS
MPEno/aBaTesieM B MPOIECCE MPOBEICHUSI MPAKTUIYECKUX 3aHATUMN, 1a00paTOPHBIX padoT,
TCCTI/IpOBaHI/ISI, a TaKXKEC B pe3yJ11>TaTe BBITIOJIHCHU A O6y‘IaIOIJ_II/IMI/ICSI I/IH,Z[I/IBI/II[yaJIBHI:IX 3aIIaHPII>'I,
MPOEKTOB, UCCIEAOBAHUM.
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PesynbraThl 00y4eHHs1 paCKpBIBAIOTCS Yepe3 YCBOCHHbBIE 3HAHUS U IPHOOPETEHHBIE YMEHUS,
HalpaBJIeHHbIE HA IPHOOpPETEHNE OOIUX KOMIIETEHIIUH.

Pe3yabTarsl 00yyeHus
(0CBOECHHBbIE YMEHMNsl, YCBOCHHbIE 3HAHMS)

@®opMbI U METO/IbI KOHTPOJISI M OLIEHKH Pe3yJ1bTATOB

o0yueHust

3HaHus /NOHUMAHKE
CMBICJI MOHATHH: NEPUOJIUYECKUN 3aKOH,
XUMHUYECKas CBSI3b, XUMUYECKasl PEaKIIUs,
MaKpOMOJIeKyJa, OeJIOoK, KaTajau3aTop,
depmenr,
BKJIA/] BEJIMKUX YYEHBIX B OpMUpPOBaHUE
COBPEMEHHOM €CTECTBEHHOHAYYHOMN
KapTHUHBI MUPA;

YMeHHS
NMPUBOJAUTH NPUMePbI IKCIIEPUMEHTOB
u(1jimn) HAOII0deHUH,
000CHOBBIBAKIIHUX: ATOMHO-
MOJIEKYJIIPHOE CTPOEHUE BELIECTBA,
3aBUCHMOCTBH CBOMCTB BEILIECTBA OT
CTPYKTYPbI MOJIEKYJ, 3aBUCUMOCTb
CKOPOCTH XUMHUYECKOU PEaKIUU OT
TEMIIEpaTypbl U KaTaanu3aTopoB,
BbI/IBUT'ATh T'MIIOTE3bI M NPENJIAraTh
MYTHU UX MPOBEPKH, /1€J1aTh BHIBO/IbI Ha
OCHOBE 3KCIEPUMEHTAIbHBIX JaHHBIX,
MIPE/ICTaBJIICHHBIX B BU/JIE TpaduKa,
TaOIUIIBI UJTU TUATPAMMBI,
padoTaTh ¢ ecTeCTBEHHOHAYYHOI
uHopmanueii, coaepxamieics B
coobuenussx CMMU, MHrepHeT-pecypeax,
HAy4HO-TIOMYJISIPHOM JTUTEpaType: BIaJCTh
METO/aMH MOUCKA, BBIJIENSATh CMBICIOBYIO
OCHOBY U OIICHUBAThH IOCTOBEPHOCTH
UHpOpMaINH;

TecTupoBaHue, caMOCTOsITEIbHASL pa00Ta, YCTHBIN
orpoc, paboTa 1o KapToukam, 6ecena, HabIrOACHUE.

YcTHbIN onpoc, 6ecena, BHEAYAUTOPHAS

CaMOCTOATCIIbHAA pa60Ta 110 BBIIIOJTHCHHUIO pe(bepaTOB.

[TpakTrueckue paboOTHI

YCTHBIN Onpoc, MpaKTHUECKUe padoThI,

BHCAYAUTOPHAsA CaMOCTOATCIIbHAA pa60Ta.

BHeaynuropHas camocTosiTenbHas padora,
BBITNIOJTHEHUE UHIUBUAYATbHBIX MPOEKTHBIX 3aaHUN U

pedepaTos.

YcTHBIM onpoc.

HCIOJb30BATh MNPUOOPETEHHbIE 3HAHUA H
YMEHHUSI B NPAKTHYECKON [JeATeJIbHOCTH H
MOBCEIHEBHOM KM3HH JIA:

e 0€e30I1acCHOIr0 UCHOJIH30BaHHMS MaTcpHralioB
N XUMHWYCCKHX BCIICCTB B 6LITy

IJIAHUPOBAHUE YYEBHBIX 3AHATUM C UCITOJIb30BAHUEM AKTUBHBIX U
HMHTEPAKTUBHbBIX ®OPM U METO0B OBYYEHMU S

Ne AKTHBHBIE H
Koax- dopmupyeMble
n/n HHTEPAKTHBHbIE
Tema yueOHOro 3aHATHUSA | BO YHUBepPcaJbHbIE
(opmMbI U MeTOABI .
4acoB yueOHbIe 1elicTBUSA
o0yueHust
1. | Boxa xak pacTBOpUTENH 1 Ypok- npe3eHTanus Hcnonb3zoBanue UKT




Harypanbublii u
CHUHTETHYECKUE KAYIYKU.

VYpok- npe3eHTanus

HUcnonb3zoBanne UKT

[Tonumepsl

Kop3una unei

AHanu3 cBoe# paboThlI,

KOPPEKTUPOBKA CBOUX
3YH
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