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1. ITACITIOPT INTPOI'PAMMBI YYEGBHOT'O IIPEIMETA
XUMUA

1.1. ObsacTh NPUMEHEHUS MPOTPAMMbI

[Iporpamma yueOHOro mnpeamera XuMus SIBJISIETCSL 4YaCThIO OCHOBHOM
oOpa3oBaTelbHON  MpPOrpaMMbl B COOTBETCTBHUM  C denepaabHBIM
rOCyJJapCTBEHHBIM  oOpazoBarenbHbiM  cTaHgaptom  (O®I'OC)  cpeanero
npodeccuonanbHoro odbpazoanust (CIIO) mo mnpodeccun 43.01.09 «Ilosap,
KOHJIUTEP»

1.2. MecTo y4eOHOro npeaMeTa B CTPYKTYpe 00pa30BaTe/ibHOI POrPaMMBbI:
VY4eOnbii mpeqmer XUMHUs BXOJUT B COCTaB 00IIE00pa30BATENbHBIX MPEIMETOB,
dbopmupyemMbix U3 oOs3arenbHOM  mpeamerHor  obmactu AI'OC  COO
«EcTecTBeHHBIC HAYKW» U U3y4YaeTcs Ha yriyOJIeHHOM YPOBHE.

1.3. Hean, 3aga4u ¥ IUIAHUPYeMble Pe3yJbTATbI OCBOCHHMS INPOTrPAMMBI
y4eOHOro npeaMera:

Copeprxanue nmporpammbl « XMMHsD» HAIIPaBJiI€HO HA JOCTHKEHUE CIEAYOIIHNX

neJsiei:

e (opmupoBanue y oOy4aronmxcsi yMeHusl OlEHUBATh 3HAUYMMOCTb
XUMHYECKOT0 3HAHUS JUIS1 KaKJIOTO YEJIOBEKA;

e (GopMupoBaHHE y OOYYAIOUIMXCS LEJIOCTHOTO MPEACTABICHUS O MHUPE U
pOJIM XMMHHM B CO3/JaHMM COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTHHBI
MUpaA; YMEHHUS OOBSICHATH OOBEKTBI U MPOLECCHl  OKPYKAIOIIEH
JNEUCTBUTEIIBHOCTU: IIPUPOAHOM, COLMAIBHON, KYJIbTYPHOH, TEXHUYECKOU
Cpeabl, — HUCHOJIb3Ys AJISI 3TOr0 XUMHUYECKHUE 3HAHUS;

e pa3BuTHE Yy oOOydaroluxcs YMEHUH pasznuyarth (akThl U OLICHKH,
CPaBHUBAThH OLICHOYHBIE BBIBOJBI, BUJETh UX CBS3b C KPUTEPHUSIMU OLIEHOK
U CBSI3b KPUTEPHUEB C OMPEACTICHHONW CHUCTEMOM IEHHOCTEH, (popMynupoBaTh
1 000CHOBBIBaTb COOCTBEHHYIO MTO3HIIHIO;

e mnpuoOpeTeHrue OO0ydYaloMMMUCS OMbITa Pa3HOOOpPA3HOU JEATEIBHOCTH,
IIO3HAHWS WU CaMOINO3HAaHWS;  KJIKOYEBBIX  HABBIKOB,  HMMEIOLIUX
YHUBEPCAIbHOE 3HAUYECHHE U PAa3JIMYHBIX BUJIOB JIEATEIBHOCTH (HABBIKOB
pelieHus: npoOsieM, MPUHATHS pPElIeHUl, MOUCKa, aHaiau3a u o0paboTKu
uHOpMaIMK, KOMMYHHKATUBHBIX HABBIKOB, HABBIKOB HW3MEPCHHIA,
COTPYJHUYECTBA, O€30MACHOI0 OOpaIEHHUs C BEIIECTBAMU B TTOBCETHEBHOM

KU3HN).

I[lnanupyemMbie  pe3yJbTaTbl OCBOEHHSI MPOrpaMMbl  y4eOHOIo
npeaMeTa.
OcBoeHue cojepkaHus Y4eOHOro TMpeaMeTa «Xumus», TMpeaArnoaract

JTOCTUKEHHE 00YYarOUUMUCS CIEAYIOIUX Pe3yJbTAaTOB:

o JIUYHOCHIHBIX:

e Cc(HOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAaKTHUKU, OCHOBAHHOTO Ha JHMAJIOTE
KyJIbTYp, @ TaKKe pPa3IudHbIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE



CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

e TOTOBHOCTh M  CHOCOOHOCTH K 0Opa3oBaHMIO, B TOM  YHCIIE
caMm000pa30oBaHUI0, HA MPOTSHKEHUM BCEW JKU3HH, CO3HATENBHOE OTHOIICHUE K
HEIMPEPHIBHOMY O0pPa30BaHUIO KAaK YCIOBUIO YCHENIHOW MPO(EeCcCHOHATBLHON |
OOIIECTBEHHOMN JIEATENHLHOCTH;

o OepexHoe, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K (PU3NYECKOMY U
MICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK W JPYTUX JIIOJICH, YMCHHE
OKa3bIBATh MEPBYIO TOMOIIIb;

-  YYBCTBO TOPJOCTH M YB@XEHUI K HWCTOPUHM H  JTOCTHKCHHSAM
OTCUECTBCHHOH  XMMHUYECKOM HAyKW; XUMUYCCKH TI'PAaMOTHOE IIOBEJCHUEC B
npodeccoHanbHON AESITEIbHOCTH U B OBITY IIPU OOpAIllEHUH C XMMUYECKUMU
BEIIECTBAMHU, MaT€pUATIAMH U MPOIIECCaAMU;

~  TOTOBHOCTh K  TPOAOKEHUIO  OOpa3oBaHUSI U TOBBIIICHUS
KBaIM(PUKAUU B M30paHHON TPOEeCCHOHANBHON NeSTENIPHOCTH U 00 BEKTHBHOE
OCO3HAHHE POJIM XUMUYECKUX KOMIIETEHIIUN B 3TOM;

~  YMEHHE HCTOJb30BaTh JOCTIKCHHUSI COBPEMEHHON XUMHUUYECKOW HAYKU U
XUMUYECKUX TEXHOJOTUH JJIS TOBBIIICHUS COOCTBEHHOTO HWHTEIUICKTYaIBHOTO
pa3BHUTHS B BEIOpaHHOM NpodhecCrOHaNbHON IE€ATEIbHOCTH;

IInanupyemole nuunocmuble pe3yrbmamsl O0CEOEHUS NPOSPAMMbBL C YYemom

npoO2PaAMMblL 80CNUMAHUSL
. JIP 9 CoObmromaroniuii ¥ mponaraHAupyOIIUi TpaBuiia 310pOBOTO U
Oe3omacHOro o0pasa )KM3HHU, CIIOPTA; MPEAYITPEKTAFOIIHHN JTNOO0 MPE0T0ICBAIOIINN
3aBUCUMOCTH OT aJIKOTOJIsl, TabaKa, MICUXOAKTUBHBIX BEIIECTB, a3aPTHBIX UTP U T.I.
CoxpaHSIONINI MCUXOJIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTUBHO CIIOXKHBIX HIIA
CTPEMHTEIILHO MEHSIOIIUXCS CUTYaITUSIX
. JIP 10 3aboTsmuiics 0 3aluTe OKPYKAIOIIEN cpeibl, COOCTBEHHON U 4y O
0e30macHOCTH, B TOM YHCIIe ITU(POBOIMA

e MemanpeoMemHbiX:

e YMEHHUE CAMOCTOSITEIPHO OMPENCISITh ILETU NEATeTLHOCTH W COCTaBIATH
IUTaHBl  JIEATEILHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISATh, KOHTPOJHUPOBATH U
KOPPEKTUPOBATh JCATEIBHOCTH, HWCIIOJIB30BAaTh BCE BO3MOXKHBIE PECypCHI IS
JTOCTIDKCHUST TIOCTABJICHHBIX 1€ W peaju3aldd TUTAHOB JICSITEIIbHOCTH;
BBIOMPAThH YCIEIIHBIC CTPATETUN B PA3INIHBIX CUTYAIIHSIX;

e YMEHHE NPOIYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOIECCE
COBMECTHOM JIeATEIbHOCTH, YUUTHIBATH MO3UIIMH JIPYTUX YYACTHUKOB
NesTeNbHOCTH, 3O (HEKTUBHO pa3peniaTh KOHMIUKTHL;

~  UCMOJIb30BaHUE PAa3JIUYHBIX BUJIOB I[103HABATEIILHON JEATEIBHOCTU H
OCHOBHBIX MHTEJUICKTYaTbHbIX oneparui (mOoCTaHOBKU 3aj1auu,
dbopMynupoBaHUS THUIIOTE3, aHAIW3a W CHUHTE3a, CpaBHEHUSA, O0O0OIICHUS,
CUCTEMaTH3aIlNH, BBISBIICHUS MPUYNHHO-CICCTBEHHBIX CBSI3€H, MOWCKA aHAJIOTOB,
(GopMyTUpOBaHUS BBIBOJIOB) JJIsSi PEIICHUS TOCTABICHHOW 3a/a4yM, MPUMEHEHUE
OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOEHUS], HAYyYHOTO DSKCIEPUMEHTA) st
W3YUYCHUS PA3INYHBIX CTOPOH XUMHUYECKUX OOBEKTOB M MPOIIECCOB, C KOTOPHIMU
BO3HHUKAET HEOOXOAMMOCTh CTAJTKUBATHCS B TpodeccuoHanbHol chepe;

~  WCIOJIb30BaHUE PA3TMYHBIX HCTOYHUKOB JUISI TOJYYEHUS XUMUYCCKON



uH(pOpMaINU, YMEHUE OIICHUTHh €€ JOCTOBEPHOCTH ISl JIOCTHIKEHHUS XOPOIIUX
pe3yabTaToB B podeccuonaabHol chepe.

IIpeaMeTHble Ppe3yJabTaThbl U3YYCHHUS Y4YEOHOro TMpeAMeTa KaK YacTH
npeamMeTHoi obnactu "EcTtecTBeHHbIE HAyKU'" TOMIKHO 00ECTICUHTD:

c(hOpMHUPOBAHHOCTH OCHOB LIETIOCTHOM Hay4YHON KapTUHBI MHUPA;

dbopMHpOBaHWE  TOHUMAHUS  B3aUMOCBA3M M B3aMMO3aBUCUMOCTH
€CTECTBEHHBIX HayK; C(OPMUPOBAHHOCTh NOHMMAHHUS BIIMSHUS E€CTECTBEHHBIX
HayK Ha OKPYXaIOILIy0 Cpeny, IKOHOMUYECKYI0, TEXHOJOTUYECKYIO, COLUATbHYIO
U 3TUYECKYIO Cepbl AeSTENbHOCTH YEIOBEKa;

CO37aHME YCJIOBUM I Pa3BUTHUS HABBIKOB  Y4YEOHOW, MPOEKTHO-
UCCJIeIOBATEIbCKOM, TBOPYECKOM EATENBHOCTH, MOTHUBALMM OOyYarouuxcs K
CaMOpPa3BUTHIO;

c(hOpPMHUPOBAHHOCT, YMEHHH aHAIW3UPOBATh, OIICHUBATH, MPOBEPSATH Ha
JIOCTOBEPHOCTh M 00001IaTh HAYYHYIO HH()OPMAITHIO;

c(hOpMHUPOBAHHOCTh HABHIKOB 0€30MacHO paboThl BO BpeMs MPOEKTHO-
HCCJIEI0OBATENBCKON M 3KCHEPHUMEHTAIIBHOM JIESITEIbHOCTH, MPU HCIOJb30BAHUU
71a060paTOpPHOTO 000PYIOBAHUS.

TpeOoBaHUsA K NPEIMETHBIM pPE3yJbTaTaM OCBOCHHMs YriayOJE€HHOro Kypca
«XUMHUSD» BKJIIOYAIOT TPEOOBAaHMS K pe3yJibTaTaM OCBOEHHUsI 0a30BOro Kypca H
JOTIOJTHUTENIbHbIE TPEOOBAHUA.

IIpeameTHble pe3yJibTaThl OCBOCHHS 0a30BOr0 Kypca XUMUHU:

1) chopMUpOBaHHOCTH MPEACTABICHUM O MECTE€ XMMHUU B COBPEMEHHOM
HAyYHOU KapTHUHE MHUpA; MOHUMAaHUE POJIU XMUMHUHU B (POPMUPOBAHUU KPYyro3opa H
(YHKIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUs MPAKTUYECKHUX 3a/1ay;

2) BIAJEHHWE OCHOBONOJIATAIOIIMMU XUMHUYECKUMH MOHATUSIMU, TEOPUSIMHU,
3aKOHAMM W  3aKOHOMEPHOCTSIMU; YBEPEHHOE IIOJIb30BAaHUE XUMHUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

3) BlIaJiecHHE OCHOBHBIMU METOJAMHU HAYYHOI'O MO3HAHUSI, UCIIOJIb3yEMBIMU B
XUMHUHU:  HaOJIOJEHWE, ONHUCaHUE, HU3MEPEHHE, OSKCHEPHUMEHT;  yMEHUE
00pabaTbIBaTh, OOBICHATH PE3yIbTaThl MPOBEAEHHBIX ONBITOB U JIEJATh BBIBOJBI,
TOTOBHOCTh M CHOCOOHOCTb MPUMEHATH METOJbl IO3HAHUS TMPU PpPEUICHUU
MPaKTUYECKUX 3a]1ay;

4) chopMUPOBAHHOCTh YMEHHUS J1aBaTb KOJMYECTBEHHbIE OLEHKH U
IPOBOJUTH PACUETHI MO0 XUMUYECKUM (HOpMYJIaM U ypaBHEHUSIM;

5) BiaxeHuWe TNpPaBWIAMH TEXHUKHA O€30MACHOCTH MpPU HCIHOJIb30BAHUU
XUMHUYECKUX BEIIECTB;

6) copMUpPOBaAaHHOCTH COOCTBEHHOM MO3UIIMH IO OTHOIICHUIO K XUMUYECKOM
uH(pOpMaIUH, MOTy4aeMOr U3 Pa3HbIX HICTOYHUKOB;

JlonoiHuTEeIbHBIE TPeOOBAHMS K NpPeIMETHBIM pe3yJbTaTaM OCBOEHMS
yri1y0JIeHHOI0 Kypca XMMHH:

1) chopMUpPOBAaHHOCTH CHUCTEMBI 3HAaHHA OO0 OOMHUX XUMHUYECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX;

2) cpopMHUPOBAaHHOCTh YMEHUN HCCIIEIOBATh CBONCTBA HEOPTraHUYECKUX U
OpraHUYECKUX BEIIECTB, OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakinii, MPOTHO3UPOBATh BO3MOKHOCTh UX OCYLIECTBICHUS;



3) BlajieHUE YMEHMSIMU BBIIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHHMI O COCTaBe,
CTPOCHUM BEIIECTBA M OCHOBHBIX XHMHWYECKHX 3aKOHAX, MPOBEPATh HUX
AKCIIEPUMEHTAIILHO, POPMYIIHUPYS 1IeJIb UCCIEIOBAHMS;

4) BiIaJieHHWE METOJAMHU CaMOCTOSITEJILHOIO IUJIAHUPOBAHUSI U TPOBEIICHUS
XUMUYECKUX DKCIEPUMEHTOB C COOJIOJIEHHEM TMpaBui Oe30macHOi paboThl C
BEIIECTBAMU M JIa0OpaTOPHBIM 000pyJ0BaHHEM; CHOPMUPOBAHHOCTH YMEHUU
ONMCAHMS, AaHAIN3A U OLIEHKU JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

5) cpopMHpPOBAHHOCTL yMEHUM MPOTHO3UPOBATH, AHAIM3UPOBATH W
OIICHUBATh C TO3WUILHMM 3KOJOTHYECKONW O€30MacHOCTH TOCJEACTBUS OBITOBON U
IPOU3BOJICTBEHHON  JCSATEILHOCTH 4YEJIOBEKa, CBS3aHHOM C TmepepaboTKoi
BEILIECTB.

B pe3yabTarte nu3yuyeHus y4eOHOro npeamera «XuMus» BbIIIYCKHUK HA
yIriIy0JICHHOM ypPOBHE HAYYMTCH:

— packpbIBaTh Ha TNpUMEpPax poJib XUMUU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTHHBI MUpA U B MPAKTUYECKON JCSATEIbHOCTH YEJIOBEKA, B3aUMOCBS3b
MEXKly XUMUEN U JPYTUMH €CTECTBEHHBIMH HayKaMU;

—  WUIIOCTPUPOBATh Ha MPUMEPAX CTAHOBJICHUE W DBOJIIOIUIO OPraHUYECKOU
XUMUHU KaK HAYKU Ha Pa3IMYHbIX HICTOPUUYECKHUX TAraxX €€ pa3BUTHS;

— YCTaHaBJIWBATh MPUUYMHHO-CJICJICTBEHHBIE CBSI3M MEXKJy CTPOCHUEM aTOMOB
XUMUYECKUX JJIEMEHTOB U TMEPUOJUYECKUM H3MEHEHHUEM CBOMCTB XHUMHYECKUX
AJIEMEHTOB U HUX COCJAMHEHUW B COOTBETCTBHUU C IIOJIOKEHUEM XHUMHYECKUX
AJIEMEHTOB B MIEPUOIUUECKOMN CUCTEME;

— aHaJIM3UpOBATh COCTAaB, CTPOCHUE U CBOWCTBA BEIIECTB, HPUMEHSS
NOJIOKEHUSI ~ OCHOBHBIX  XMUMHUYECKMX  TEOPUH: XUMHUYECKOTO  CTPOCHHS
opraHuueckux coenuHeHuid A.M. BytiepoBa, cTpoeHus aTroMa, XHUMHYECKOHN
CBSI3U, DJIEKTPOJIUTUYECKOW JMCCOLMALMUA KUCIOT U OCHOBAHWM; YCTaHABJIUBATH
MIPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXy CBONCTBAMH BEILIECTBA U €r0 COCTaBOM U
CTPOCHUEM;

— TNOPUMEHATHh MPaBWIA CUCTEMATHYECKOW MEXIyHApOJHOM HOMEHKIIATYPHI
KaK CpeACTBa pa3iMueHus U UJCHTU(PUKAIIMU BEIIECTB MO HX COCTaBy H
CTPOEHHUIO;

— COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYpPHBIE (POPMYJIbI HEOPTaHUYECKUX U
OpraHUYeCKUX BEIECTB KaK HOCHUTENIeW MH(OpMalru O CTPOCHUU BEIIECTBA, €ro
CBOMCTBAX U MPUHAJIEKHOCTH K ONPEJICTICHHOMY KJIACCY COCAMHECHUM;

— OOBSCHATH TPUPOLY U CIOCOOBI O00pa30BaHMUS XHUMHYECKOU CBSI3U:
KOBQJICHTHOM (TOJIAPHOM, HETOJSPHOI), HOHHOM, METaUTMYECKON, BOJOPOTHON —
C LEJBIO ONPEAECIEHUS XUMUUECKO aKTUBHOCTH BEILIECTB;

—  XapakTepu30BaTh (U3MUECKHE CBOWCTBA HEOPTAaHUYECKUX U OPTaHUYECKUX
BEII[ECTB M YCTAaHABIMBATh 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THIA
KPUCTAJUIMYECKON PELIETKU;

— XapaKTepu30BaThb 3aKOHOMEPHOCTM B HM3MEHEHUU XUMUUYECKUX CBOMCTB
MPOCTHIX BEIIECTB, BOAOPOIHBIX COETMHEHUM, BBICIINX OKCUIOB U TUIPOKCHUJIOB;

— TOPUBOAUTH MPUMEPHI XUMUUYECKUX PEAKIIMi, PACKPHIBAIOIINX XapaKTEPHBIC
XUMUYECKUE CBOMCTBA HEOPTraHUYECKUX W OPraHWYECKUX BEIECTB H3YyUYECHHBIX
KJIACCOB C HEJIbI0 UX HUACHTU(PUKAIIMHU U O0OBICHEHUS 00JIaCTH IPUMEHEHUS;



—  ONpEAeNsiTh MEXaHW3M PEaKIMd B 3aBUCHUMOCTH OT YCJIOBHU MPOBEIACHUS
peaKIUM U TMPOTHO3UPOBATH BO3ZMOXKHOCTh MPOTEKAHUS XUMHUYECKUX PEaKIUid Ha
OCHOBE THIIa XUMHYECKOM CBSI3U M aKTUBHOCTH PEAreHTOB;

— YCTaHABIWBATh 3aBUCHUMOCTh PEAKIIMOHHON CIIOCOOHOCTH OpPraHMYECKUX
COCIMHEHUN OT XapakTepa B3aWMMHOTO BJIMSHUS aTOMOB B MOJIEKYJIaX C LEJbIO
MIPOTHO3UPOBAHUS MPOAYKTOB PEAKIINHY;

— YCTaHaBJIUBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMu U CMELICHUS
XUMHUYECKOTO PABHOBECHS OT pa3duyHBIX (DaKTOPOB C LEIbIO OMpeAcIeHUs
ONTUMAJIBHBIX YCIOBUM MPOTEKAHUS XUMUUECKUX TTPOIIECCOB;

— YCTaHaBJIWBATh T'C€HETHUYECKYIO CBSI3b MEXKIY KJacCaMH HEOPTraHWYECKUX U
OpraHUYeCKUX BEIIECTB JJii OOOCHOBAHWS MPUHIIMIHAILHON BO3MOXKHOCTH
MOJTy4YeHUsI HEOPraHWUYECKUX U OPraHMYEeCKHX COCIUHEHUM 3aJaHHOr0 COCTaBa U
CTPOCHUS;

— moabupaTh peareHThl, YCIOBHUS M ONPENCNATh NPOAYKTHI PEaKIIHi,
MTO3BOJIAIONINX ~ peajin30BaTh J1aOOpAaTOpPHBIE W  IPOMBIIIJIEHHBIE CIOCOOBI
MOJTYYEHHUS BAXKHEUIIINX HEOPTAHUYECKUX U OPTaHUYECKUX BEILIECTB;

— OINpENENsATh XapaKTep Cpellbl B pe3yJibTaTe THAPOJIN3a HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB M TMPUBOJUTH NPUMEPHl THUAPOIU3a BEIIECTB B
MOBCEIHEBHON JKU3HM YENIOBEKa, OMOJIOITMYECKUX OOMEHHBIX TMpoleccax u
MIPOMBIILJICHHOCTH;

—  TOPUBOAUTH TPUMEPHl  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEAKIUM B
IPUPO/Ie, TPOU3BOJICTBEHHBIX MPOIIECCAX U KUBHEACATETLHOCTH OPTaHU3MOB;

— O0O0OCHOBBIBaTh  MPAKTUYECKOE  KCIIOJIb30BAHHE  HEOPTraHUYECKUX |
OpraHUYeCKHUX BEIIECTB M UX PEAKIUH B MPOMBIIIUICHHOCTH U OBITY;

—  BBINOJIHIATh XMMHUUYECKUM SKCIIEPUMEHT IO PACMO3HABAHUIO W TOJIYUYECHHIO
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KilaccaM
COCIMHEHUN, B COOTBETCTBUHU C IPaBWJIAMH M TpHeMaMH 0e30MmacHOr paboThl C
XUMHUYECKUMU BEIECTBAMH U JTaOOPATOPHBIM 000PYI0BaHUEM;

— TMPOBOJWUTH pacyeThl HA OCHOBE XHUMHUYECKHX (OPMYT U ypaBHCHHI
peaKkIuii: HaXOXKJEHUE MOJIEKYJISIPHOU (hOPMYJIbI OPTaHMYECKOTO BELIECTBA MO €ro
IJIOTHOCTH M MAcCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, WU IO
MPOAYKTaM CTOpaHus;, pacyeThl MaccoBOM Joiu (Macchl) XHUMHYECKOTO
COEJIMHEHHUS B CMECH; pacueThl Macchl (00beMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB
peaKkIuu, ecii OJHO W3 BEIICCTB JaHO B M30BITKE (MMEET MPHUMECH); PacUeThl
MacCOBOM WM OOBEMHOM JIOJM BBIXOJA MPOAYKTA PEAKIHUH OT TEOPETUUYCCKU
BO3MOXKHOT'0; pacdeThl TemioBoro 3¢@deKTa peakiuu; pacyeThl OOBEMHBIX
OTHOIIICHWH Ta30B TMpPH XHUMHUYCCKHX PEaKIMAX; pacyeTbl Macchl (00bema,
KOJIMYECTBA BEIIECTBA) MPOJIyKTa pEakKIMu, €CIU OJHO W3 BEIIESCTB JaHO B BUJE
pacTBOpa C OMPEICIICHHON MAaCCOBOM J0JIEM PAaCTBOPEHHOI'O BEIIECTBA;

— WCHOJIb30BaTh  METOJIbl  HAy4YHOrO0  [O3HAHUS:  aHaJlIW3,  CHUHTE3,
MOJICIUPOBAHUE XUMHUUYECKUX MPOILIECCOB U SBJICHUN — NPU pPEIICHUU y4eOHO-
UCCIIEIOBATENbCKUX 3a7ad [0 HU3YYEHUIO CBOMCTB, CIIOCOOOB TMOJYy4YEHUS U
pacrio3HaBaHMsI OPraHUYECKUX BEIIECTB;

— BJaACTh MpaBWIaMH OE30MAaCHOr0 OOpallleHHs] C €IKUMHU, TOPYUMU H
TOKCUYHBIMH BEIIECTBAMHU, CPEICTBAMU OBITOBON XUMUMU;



— OCYIIECTBIATH TMOUCK XUMHYECKOW WHGOpMAIMM TI0  Ha3BAHMSIM,
uaeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KPWUTHYECKH OILICHUBATh M MHTEPIPETUPOBATh XUMHUYECKYIO HH(POPMAIIHIO,
COJIEpPKAIYIOCST B COOOIIEHUSX CPEJICTB MAacCOBOM HH(pOpManuu, pecypcax
HNuTepHeTa, HAYyIHO-TIOMYJSIPHBIX CTAThsIX C TOYKW 3PEHUS €CTECTBEHHOHAYYHOM
KOPPEKTHOCTH B IIEJSX BBISABICHUS OIMMOOYHBIX CYXACHUH W (HOPMHUPOBAHMS
COOCTBECHHOMH MMO3UIINH;

— yCTaHABJIWBATh B3aUMOCBS3M MEXIy (GakTaMu W Teopued, MPUYUHON H
CJICICTBHEM TIPU aHAIM3e MPOOJIEMHBIX CUTYallMii B 0OOCHOBAHUH NTPUHUMAEMBIX
PELIEHU HA OCHOBE XUMUYECKUX 3HAHUM;

— TMPEACTaBIATh IMYTH PEIICHUS TJIOOATBbHBIX MpoOJeM, CTOSAUUX Mepea
YeJIOBEYECTBOM, W TMEPCHNEKTUBHBIX HAMPABICHUW Pa3BUTHS  XUMHUYECKUX
TEXHOJIOTUH, B TOM YHUCJI€ TEXHOJOIMH COBPEMEHHBIX MATEpPUAJIOB C PA3JIMYHOU
(GYHKIMOHATBHOCTBIO, BO30OHOBIISIEMBIX HCTOYHHKOB CBHIPBS, MEpPEepadOTKU H
YTWIM3AIIUU TTPOMBIIIUICHHBIX U OBITOBBIX OTXO/IOB.

IMory4uT BO3MOKHOCTH HAYYUTHCSH:

(bopMyITUPOBATH TI€JTb UCCIICIOBAHUS, BBIIBUTATh U MPOBEPITH AKCIIEPUMEHTATIHLHO
TUIOTE3bl 0 XUMHUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE WX COCTaBa M CTPOCHWS,
X CIIOCOOHOCTH BCTYIAaTh B XMMHUYECKHE PEAKIIMH, O XapaKTepe U MPOIYKTax
Pa3TUYHBIX XUMHYECKUX PEAKIIHA;

CaMOCTOSATEILHO TUTAHHPOBAaTh W TPOBOJUTH XHUMHYECKHE DKCIICPUMEHTHI C
coOto/iIeHneM TMpaBuil 0e30MacHoi paboThl C BelIECTBAMH M J1ab0OpaTOpPHBIM
000pyI0BaHUEM;

~  UHTEpHpPETUPOBATH JTAaHHBIE O COCTABE U CTPOEHUU BEIIECTB, MOITYUYEHHBIE C
MIOMOIIBI0 COBPEMEHHBIX (PHU3UKO-XUMUYECKUX METOIOB;

~ ONHUCHIBaTh COCTOSIHME OJEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX
KBaHTOBO-MEXAaHWYECKUX TPEJCTABICHUNH O CTPOCHHHM aToMa i OOBSICHEHHS
PE3yIBTATOB CIIEKTPAIILHOTO aHAIN3a BEIECTB;

~  XapaKTepHu30BaTh POJb A30TOCOAEPIKANIUX TETEPOITMKINICCKUX COSTUHEHUN
Y HYKJICMHOBBIX KHACIOT KaK BaKHEUITUX OMOJIOTUYECKU aKTUBHBIX BEIICCTB,;

~ TIPOTHO3WUPOBATH BO3MOXHOCTb MPOTEKAHUS OKHUCITUTEIIBHO-
BOCCTAHOBUTENBHBIX  pEaKIHi, JSKAMUX B  OCHOBE MPUPOIHBIX U
MIPOU3BOACTBEHHBIX ITPOIIECCOB.

1.4. Kosin4yecTBO 4aCOB HA OCBOECHHME MPOIrPAMMBbI Y4e0HOI0 MpeaMeTa:
O6bem oOpazoBaTesbHOM porpamMmel 170 yacoB, B TOM YHUCIIE:

- 3aHATHE BO B3aUMOJEICTBHE ¢ npenojasaresnem 160 yacos;

- MpoMeKyTo4Has arrectauus — 10 yacos.



2. CTPYKTYPA U COAEP KAHUE YYEGHOI'O ITPE/IMETA
2.1. O0bem yueOHOro nmpeaMera u BU/AbI yueOHOIl padoThI

Bup yueOHol padoThI Oovem uacoes

O0bem 00pa3oBaTeIbHONM MPOrPAMMBI 170
3aHsiTHe BO B3aUMOJCHCTBHE C NPeENnoaaBareieM 160
B TOM YHCIJIE:

J1a00paTOpPHBIC 3aHITHS 26

MPAKTUYECKUE 3aHITHUS 32
IIpomesicymounas ammecmayusi - ok3amen (3 cemecmp), 10
8 MOM HUCTe KOHCYIbMayus 4




2.2. TemaTH4ecKuUil IUIaH U coaepxanue yueOHoro npeamera «XUMMUA»

HaumeHoBaHHe pa3iesioB U TeM Copep:xanue yueOHOro MaTepHaJia, JJaGopaTOPHLIX U MPAKTHYECKHX 3aHATHIA Oo0beMm YpoBens
4acoB OCBOEHUS
1 2 3 4
1 kype, 1 cemecmp
BBenenue Conepxkanue yueOHOro MaTepuaia 2 2

1 BBenenue

Hayurple MeTOABI WCCIEIOBAHUS XHMHWYECKHX  BEIIECTB W TPEBPAIICHUN. 3HAHHA O XHMHYECKOM
COCTAaBIISIFOLLEH €CTeCTBEHHO-HAy4YHOM KapTUHBI Mupa Poib XUMUYECKOro 3KCIEpUMEHTa B IO3HAHUU
npupoabl. MoiemmpoBaHie XUMUIECKUX SBJICHUH.

[MoHATHE O XUMHYECKON TEXHOJOTHH, OMOTCXHOJOTMUA W HAaHOTEXHOJOTHH. [03UTHBHAS POJb XUMHH B
JKU3HU COBpPEMEHHOro oOmectBa. OIICHKA pOJM XWMHUA B Pa3BHTUU COBPEMCHHBIX TEXHOJOTHH H
TMOJIYYCHUN HOBBIX MaTCpHAJIOB. HCOGXO,ZII/IMOCTI) XUMHUYECKU T'PpaMOTHOI'0O OTHOMICHUA K CO6CTBCHHOMy
37I0POBBIO M OKpYIKarolen cpene. BzaumMocBs3s XxuMuu, GU3NKH, MaTEMATHKU 1 OMOJIOTHH.

VcTouHnKH XUMHYECKOH nHpOopManny, yaeOHbIe, HayIHbIe, HAYIHO-TIOMYJISIPHBIC H3IaHHs, KOMITBIOTEPHEIC
0a3bl JTaHHBIX, PECYPCHl HHTEPHETA.

Pazgen 1.
OcCHOBBI TEOpPeTHYECKO XUMHH
Tema 1.1. Coneprxkanue yueOHOro MaTepraia
OcHOBHbIE IOHSITHS H 3aKOHBI 2 OcHOBHbIE IOHSATHS XUMHH 2 2
XHMHUHU BemectBo. AToM. Mornekyna. XUMHYECKHH 31eMEHT. AIIOTPONHs. AJDIOTPOITHBIE MOTU(PHUKAIINN YTIIepoaa
(ammas, rpaduT), Kucmopona (KHCIOpoA, 030H), omoBa (cepoe U Oemoe omoBo). IIpocThie W CIIOKHBIE
BemecTBa. KayecTBEHHBI M KOJNMYECTBEHHBIM COCTaB BEHIECTB. XHUMHWYECKHE 3HAKH W (OPMYJIBL.
OTHOCHTEIBHEIC aTOMHAs X MOJIEKYJIsIpHast Macchl. KonmdecTBo BemecTBa.
JleMOHCTpanum: MOJIeNI aTOMOB XUMHUYECKHX 3JIEMEHTOB, MOJIENTM MOJIEKYJI TIPOCTHIX U CJIOKHBIX BEIIECTB
(mwapoctepkneBbie u Crioapra — bpurne6a), KONJIEKIMH TPOCTHIX W CIOKHBIX BEIIECTB, HEKOTOPBIX
BEILIECTB KOJIMYECTBOM 1 MOJIb, MOZIENH MOJISIPHOT'O 00BEMa ra3oB, asuorponuu hochop, KHCIopoia, 0JI0Ba.
Coneprxkanue yueOHOro MaTepraia 2 2
3 OCHOBHbIE 32aKOHBI XUMHHU
CrexnomeTpus. 3aKOH COXPaHCHHS MacChl BEUICCTB. 3aKOH MOCTOSHCTBA COCTABAa BEIIECTB MOJICKYIISPHOM
CTPYKTYpBL. 3aKOH ABOTa/IpO U CJIEJICTBUS M3 HETO.
Coneprxkanue yueOHOro MaTepuaia 2 3
4 IIpakTnyeckoe 3anaTHe. Pemenne 3axay
PacdeTHsle 3a1aun Ha HaX0XKCHUE OTHOCUTEIIFHON MOJIEKYJIIPHON Macchl, OIpeAeTIeHne MacCOBOM 10N
XUMHYECKHX JICMEHTOB B CIIOKHOM BellecTBe. Pemrenne 3amay.
Tema 1.2 Cojepxanue y4eOHOTro MaTepraia 2 2
Ilepnoanyeckuii 3aKoH u 5 Ilepnoanueckuii 3axoH u tadauna /L.U. Mennesneena.
Ilepuoanyeckasi cucrema Otkpertue JI.W. MenneneessiM [lepuoauueckoro 3akoHa. Ilepuogiueckuii 3akoH B pOpMYyITUPOBKE
XHMHYECKHX 3JIEMEHTOB J.U. Menzeneesa. CoBpeMeHHasi pOpMYIIHPOBKA MEPUOANIECKOTO 3aKOHA U COBPEMEHHOE COCTOSHHE
JA.A. Menpneseesa u [Tepuoauyaeckoii cucTeMsl xuMudeckux nemenToB J[.J. MenneneeBa. 3HaueHne NEpHOIHMUECKOTO 3aKOHA
CTPOEeHHe aTOMa Y IepUOJMYECKON CHCTEMBI XUMIUECKUX diteMeHToB JI.M. MeHaeneeBa Uil pa3BUTHS HAYKH W IOHUMAHUS




XMMHUYECKOI KapTuHbl Mupa. [leproanyeckas Tabinia XMMHYECKUX 3JIEMEHTOB — rpaduueckoe
0TOOpakeHHNE IePHOIIMIECKOT0 3aKoHa. CTPYKTypa MeproInIecKOr TaOIHIIbI: TepHOIBI (MaJlble 1
Oospire), TpynIsl (TTIaBHas U TO00YHAs). DIEKTPOHHBIE KOH(PHUTYPAINN aTOMOB TIEPEXOTHBIX SJIEMEHTOB.
PagnoaktuHOCTB. McTioNnb30BaHUE paIMOAKTHBHBIX N30TOMIOB B TEXHUYECKHX LEJSIX. PEHTreHOBCKOE
M3JIyYeHHE U €r0 UCIIOJIb30BAaHNUE B TEXHUKE M MeIUIIMHE. MoIeupoBaHie KaK METO IPOTHO3UPOBAHUS
CUTYyallU{ Ha IIPOU3BOJICTBE

Jemoncrpanun: paznununbie Gopmbl [lepuoauyeckoii cucreMbl xuMuueckux nemenToB J[.1. Menneneesa.
Jlnnamudeckne TabIUIIbI JUIsl MoAeupoBanus [leproanieckoi cucTeMbl

Cone

p)KaHHe y4eOHOro Marepuaia

JlabopaTopHoe 3ansitue. MoaeanpoBanue nocrpoenus Ilepuoanyeckoi Tadaubl XUMHUYECKHX
3J1€eMEeHTOB.

MopenupoBaHue CTPYKTypbl HEPHOANYECKOIN TaOIMIBL: IEPHO/bI (Manble U O0JbIINe), IPYIIIbI (IJIaBHAS 1
mo0oYHas).

Cone

p)KaHHe y4eOHOro Marepuaia

AToM. Mojaenu cTpOeHHs aTOMa.

AToM — cnoxHas 4actuua. Slnpo m Hykionel. Hyknmmabl u w30Tombl. DneKTpoH. [lyamnsm 3yeKTpoHa.
KBanToBble uncrma. AtoMHas opOurtans. PacmpesneneHue 3IEKTPOHOB MO OpOMTAISIM.  DJICKTPOHHBIE
KOH(UTypaluu aTOMOB XHMHYECKHX 3J€MEHTOB. BaneHTHbIe asieKTpoHbl. OCHOBHOE M BO30Y’KICHHBIC
COCTOSIHHUSI aTOMOB

Cope

pKaHHe y4eOHOro Marepuaia

Crpoenue 3JIEKTPOHHBIX 000J10YeK ATOMOB 3J1eMEHTOB MAJIBIX MepuoaoB. OCOOEHHOCTH CTPOECHUS
AIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB OOJBIINX MEPHUONIOB (IIEPEXOAHBIX AIeMeHTOB). [loHsATHE 00
opburaisix. S-, p- u d-Opouranm.

JleMoHCTpanust JIeKTPU3anH TeJl K X B3aHMOJICHCTBHSI.

Tema 1.3.
CTtpoenue BelecTBa

Cone

PX)KaHUC yqe6H0r0 Marepuajia

MoJieKyJIbl M XUMUYECKasi CBS3b.

Honnas xumuueckas cBsi3b. KaTHOHBI, HX 00pa30BaHKUE U3 aTOMOB B PE3yJIbTaTe MPOIECCa OKUCIICHHSL.
AHUOHBL, NX 00pa30BaHKE U3 aTOMOB B pe3yJIbTaTe MPOIecca BOCCTAaHOBICHHS. VIOHHAS CBS3b, KaK CBI3b
ME)XTy KATHOHAMH W aHHOHAMH 32 CUET IEKTPOCTaTHIEeCKOro MpuTshKeHns. Kiraccudukanus HoHOB: 1Mo
COCTaBY, 3HAKY 3apsa, HATHYHIO THAPaTHOW 000104KkH. VloHHBIE KprcTainmdeckue pemerku. CBoicTBa
BEIIECCTB C HOHHBIM THUTIOM KPUCTAJUTMYCCKON PEIICeTKH.

KoBayneHTHass XUMUYECKas CBsI3b, €€ PA3HOBUIHOCTH M MEXaHU3MbI 00pa3oBaHus. MexaHu3M 00pa3oBaHUs
KOBAJICHTHOH CBsI3M (OOMCHHBIN U TOHOPHO-aKIENTOPHBIN). XapaKTePUCTUKU KOBAJICHTHOW CBSI3H.
KomruiekcHbie coeuHeHus. DIEeKTPOOTPULIATENbHOCTh. CTerneHb OKUCIICHHUS U BAJIEHTHOCTb.
I'uGpunnzanus atomubx opouTanei. [IpoctpancTBenHoe cTpoeHne MojeKkysl. KoBaleHTHbIe MospHas U
HenoJsipHas cBa3u. KpaTHOCTh KOBajeHTHOH CBs3U. [10MpHOCTE CBSI3M M MOSIPHOCTH MOJIEKYIIEL.
MornexymnsipHbIe U aTOMHBIE KpHCTAILTHYeCKHe pemeTkn. CBOMCTBA BEIIECTB ¢ MOJIEKYJISIPHBIMHU H
ATOMHBIMH KPUCTAJUTMICCKAMU PEIICTKAMH.

Cone

PXKaHUEC yqe6H0r0 Marepuajia

10

Mertanauyeckass ¥ BOAOPOAHAs CBSI3U. MeTamuueckasl KpUCTalIMYecKasi peuieTka U MeTaInyecKas
XUMHUYecKas CBs3b. Du3nyeckue cBoiicTBa MeTawioB. OmpejeneHue THIIA XUMHYECKOHW CBS3H B
COCIMHEHUSX, 3apsa HoHA. BomopomHas cBsi3b. MexmoleKyisipHble B3auMoaelicTus. Equnas mpupoaa
XUMUYECKHUX CBS3EH.




JemoncTpannu. Moens KpucTaIMYeckoi peméTku xiaopuaa Hatpus. O6pa3ibl MUHEPAIOB ¢ HOHHON
KPUCTAJUTHICCKON PEMIETKOMN: KAIBIIUTA, TanuTa. MOIeNn KPUCTAIUIMIECKUX PEMIETOK «CYXOTO JIbaay (FITH
Hnojaa), aMasa, rpaduta (MM KBapia).

Conepkanne yueOHOro Marepuaia

11 ArperaTHblie COCTOSIHUS BellleCTB.
BeriecTBa MOJICKYJIIPHOTO M HEMOJICKYJISIPHOTO CTpoeHus. TBepmoe, ®HUIKOEe U Ta3000pa3sHOe COCTOSIHUS
BCIIICCTB. COBpeMeHHbIe NpeACTaBJICHUA O CTPOCHHUU TBEPALIX, XKUIAKHUX U Fa3006p33HbIX BCIICCTB.
Ilepexon BemiecTBa U3 OJHOIO arperarHoro cocrosius B Apyroe. Konpencanus. Tekydects. Bosronka.
Kpucrammmzamus. CyOnumarms u gecyOnuMmarust. AHOManwst (U3UYECKHX CBOWCTB BOXBL Kupkue
KpUCTAILTBL. J[eMOHCTpAINs: CHHTE3 TBEP/IBIX M YKHIKUX BEIICCTB.

Copeprkanue yueOHOT0 MaTepHraia

12 IIpakTHueckoe 3aHsTHE. YnCThIE BelleCTBA U CMECH.
O3HaKOMJICHHE C TIOHSATHEM O CMECH BEIIECTB. | OMOTeHHBIC M TeTePOreHHbIC cMecH. MUHEpabl U TOPHBIC
MopoIsl Kak mpHuponHble cMecu. CocraB cMmeceill: oO0beMHass M MaccoBas IOJMM KOMIIOHEHTOB CMECH,
MaccoBas 0J1s mpuMeceit. JlemoHcTpanus: GU3HUecKie METOBI PA3ICICHHs CMECCH W OUMCTKH BEILECTB.
Kpucrammu3armst, 5KCTPaKIis, TUCTIIUIINAL. XUMHAYSCKAE METOJIBI Pa3/ICIICHUS CMECCH.

Cojepxanue ya4eOHOTro MaTepraia

13 IIpakTnyeckoe 3aHsiTue. Penmenne 3a1a4 Ha cMecH.
PelieHne XUMHYECKHX 3a/1a4 HA CMECH.

Copnepxkanue yaeOHOTO MaTepuaia

14 JlucnepcHbIe CHCTEMBI.

Ionsitne o gucmepcHod cucreme. JucnepcHas ¢asa u aucnepcuoHHas cpena. Kiaccubukanms
JHMCIIEPCHBIX cucTeM. [IoHATHE 0 KOJUIOUIHBIX cucTeMax. VICTHHHBIe pacTBOPHI.

Hemoncrpanun. [Tpubops! Ha xuakux kpuctaiuiax. OOpasibl pa3IMYHbIX TUCIIEPCHBIX CUCTEM: SMYJIbCUH,
CYCIIeH3HH, adpo3oJel, reaei u 3omei. Koarymsinus. Cunepesuc. Dddext Tunaams.

JladopaTopHoe 3ansitue. [IpuroroBieHue TUCTIEPCHBIX CHCTEM
[Ipurorosnenue cycneH3nu kapOoHaTa KaubIus B Boje. [lonydeHne sMyIbCHH MOTOPHOTO Macia.
O3HaKOMIICHHE CO CBOMCTBAMH AUCIEPCHBIX cucTeM. [IpaBmia paboTsl B mabopatopun. JlabopaTopHast

ocyJia ¥ 000pyI0BaHHE.

Tema 1.4.
Bona. PacTBopsl.
DJIEKTPOJIMTHYECKAS] AUCCONHALUSA

Copeprkanue yueOHOro MaTepuaia

15

Boaa. PactBopsbl. PacTBopeHnue.

Bona kak pactBoputenb. PacTBopumocTh BemiecTB.  HachlllleHHbIE, HEHACHIIIEHHBIE, MEPECHIIEHHbIE
pacTBOpbI. 3aBUCUMOCTh PACTBOPHMOCTH Ta30B, KHIKOCTEH M TBEPIBIX BEUIECTB OT Pa3MYHBIX (pakTOpOB.
MaccoBasi 107l pacCTBOPEHHOTO BemiecTBa. PacTBOpeHHe Kak (H3HKO-XHMHYECKHH Tporiecc. TermsoBbie
SBJICHUSI IIPU pacTBOpeHun. Kpucramnoruaparst.

Jemoncrpanun. PactBopuMocth BemecTB B Boxe. CoOupaHue Ta30B METONOM BBITECHEHHS BOJBI.
PacTBOpeHne B BoJE CEpHOM KMCIOTHI M coiiell aMMoHHus. OOpasibl KPUCTAIOTHAPATOB. M3roToBieHune
TUIICOBOW TOBsI3KK. [IpuUroToBiieHHE >KEcTKOW BOJBI M yCTpaHeHHe ee xecTKocTH. MonuTsl. OOpa3usbl
MUHEpAJIbHBIX BOJ PAa3JIM4YHOrO Ha3HadyeHus. [IpumMeHeHue BoJbl B TEXHUYECKUX LENsaX. KecTKkocTh BOABI U
croco0bl ee ycTpaHeHus. MuHepaibHbIE BOJBI.

Cojeprxanue yueObHOTo MaTepuaia

16

| IIpakTuyeckoe 3ansTue. [lpuroropjieHue pacTBopa 3aIaHHONH KOHIIEHTPALIMU




Crioco0bl BEIpKEHHUST KOHIIEHTPALIMU PACTBOPOB : MaccoBast JI0JIsl PACTBOPEHHOTO BEIECTBA, MOJISIPHAS U
MOJISITTbHASL KOHIIEHTpauu. [IpuroToBiieHre pacTBopa 3aaHHO# KOHIIEHTpaluu. M3mepenne Gpusnuecknx
CBOMCTB BemiecTB (Macca, 00beM, TNIOTHOCTH)

Copeprkanue yueOHOro MaTepuaia

17

IIpakTnyeckoe 3anaTue. Pemmenne 3axay.
Pemienue 3aa4 Ha MacCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA.

Cojeprxanue yueObHOTO MaTepuaia

18

IpakTuyeckoe 3ansaTHe. Penenne 3agay.
Perrenue pacyeTHBIX 3a/1a4 110 XUMHUYECKUM (HOpMYJIaM.

Cojeprxanue yueOHOro MaTepuana

19

DJIeKTPOJIUTHYECKAS TUCCOLMALIMS.

DNEKTPOIUTHl U HEIJICKTPOIUTHI. DJIEKTPONUTHYECKas Aucconranus. MeXaHu3Mbl 3JIEKTPOTUTHYECKOM
JMCCOUMAlMUA JUIsl BEIIECTB C Pa3jIM4YHbIMM TUIIAMH XUMHUYECKOM CBs3U. [mapaTupoBaHHbIE U
HETUAPATHPOBaHHBIC HOHBI. CTETeHb YIEKTPOIUTHICCKOM mquccoruanuil. CHIbHBIE U CIIa0ble SIEKTPOIHTHL.
OCHOBHBIC TIOJIOKEHHUS TEOPUH AIIEKTPOJUTHYECKONW TUCCOIMAanni. KHCIOTBI, OCHOBaHHMS M COJH Kak
anekTponuThbl. KoHcTaHTa [uccouuanuu.

Copeprkanue yueOHOT0 MaTepHala

20

Peakuuu noHHOr0 06MeHa
Jemonctpanuu. VcnpiTaHue pacTBOPOB 3JIEKTPOIMTOB W HEAJICKTPOJIUTOB HA MPEAMET THCCOIMAIUH.
3aBUCHMOCTh CTEHECHHU JIIEKTPOJIUTHUYECKOH JAMUCCOIMAIIMK YKCYCHOW KHCJIOTBI OT pa30aBiieHHs pacTBOpA.
JIBiKeHHe OKpaIlIeHHBIX HMOHOB B 3JeKTpuueckoMm mnose. IIpousBenenue pactBopumoctd KuciotHo —
OCHOBHbBIE B3aUMOJICHCTBUSI B pacTBopax. AmdorepHocTh. MOHHOE Mpou3BecHUEe BOIbI. BomopoaHbIii
nokasarenb (pH) pacTBopa.

Tema 1.5.
XuMuyeckue peakuuu

Cojeprxanue yueOHOTo MaTepuaa

21

IIpakTnyeckoe 3aHATHE. XMMUYECKHE PEAKIUU

XUMHYECKHE peakluu, UX Kinaccupukanus B HeopraHumueckodl xmmuu. Kimaccudukamus Xumudyecknx
peaxmmii. Peakny coeiMHEHU, pa3ioXkeHus, 3aMelieHns, oomena. Karamurtudeckue peakiun. O6paTumMeie
1 HeoOpaTuMble peakiu. | OMOTreHHBIE W TETEPOTCHHBIE PEaKIUH. DK30TEPMUUYECKUE U SHIOTEPMHUUCCKHE
peaKIum.

JemoHcTpanus: Peakius 3aMeleHuss MeIu JKele30M B pacTBOpe MEIHOro Kymopoca. Peakiuu, uaymue c
00pa3zoBaHNEM 0cCajIKa, I'a3a WM BOJIBI.

Cojeprxanue yueObHOTo MaTepuaia

22

3aKOHOMEPHOCTH MPOTEKAHUSI XHMUYECKHX peaKIuid.

OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XUMUUECKUX peakinil. TemnoBoi a3GPekT XUMHYECKHX peaKui.
Tepmoxumuueckue ypaBHeHHs. [loHATHE 00 SHTamemuu u SHTpormu. DHeprus [mbbca. 3akon ['ecca u
CJIC/ICTBHS M3 HETO.

Copeprkanue yueOHOTo MaTepHala

23

ITpakTHyeckoe 3ansiThe. Pemenune 3axay.
Pemenue 3a4a4 110 TCPMOXUMHUYCCKUM YPABHCHHUAM.

Hroro 3a 1 cemectp:
Obvem 0bpazoseamenvHOU RPOSPAMMbL

Ransamue 6o e3aumooelicmeue ¢ npenodaeameﬂem
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6 mom ducne:

aabopamopHbvie 3aHAMUs 3
npaxmuyecKkue 3aHamus 16
1 kypc,2 cemecmp
Tema 1.5. ConepkaHue yueOHOro Marepuaia 2
XuMHYecKue peakuun 1 CkopocTh XUMHYECKUX peaKuii.
IToHATHE O CKOPOCTH XUMHUYECKUX PEAKIN. 3aBHCHMOCTh CKOPOCTH XMMUYECKUX PEAKIMH OT Pa3IMUHBIX
(haxTOpPOB: MPUPO/IBI pEATHPYIOMINX BEIIECTB, NX KOHIICHTPAINHN, TEMIIEPATYPhI, IOBEPXHOCTH
COINPUKOCHOBEHHSI M UCIIONIb30BaHMs KaTann3aTopos. Karamms. [[oMoreHHbIe 1 reTeporeHHbIe
katanuzaropsl. [Ipomoropsl. Katanutiueckue siipl. MTHrHONTOPBI. 3aKOoH JEHCTBYIOIINX Macc.
DJleMeHTapHbIE U CIOKHBIC peakui. MeXaHu3M peakiuu. DHeprus akTuBanuu. Karanms u KkaTamu3aTtopbl
JleMoHcTpanus: 3aBUCUMOCTb CKOPOCTH PEaKLUH OT IPHPOAbI pearupyloluX BemecTs. B3aumopelicrue
pacTBOpPOB CEpHOM KHCIOTBI C pacTBOpaMH THOCYJIb(para HaTpUsl pPa3IMYHOM KOHUEHTPAllMU H
TemmepaTrypbl. MoJelb KHISIIEro CJIOS. 3aBHCHMOCTb CKOPOCTH XHUMHUYECKOW pPEakIHWd OT IMPUCYTCTBHUS
KaTaJn3aTropa Ha IpUMepe PasJioKeHusl MEPOKCHIa BOJIOPOIA C MOMOIIBIO AMOKCH/IA MapraHIia M KaTaliasbl.
Cojepxanue y4eOHOTro MaTepraia
2 JlaGopaTopHas pa6oTa. 3aBUCHMOCTHh CKOPOCTH XHMUYECKOI peaKnuy 0T Pa3TuYHbIX GaKTOpPOB. 2
3aBUCHMOCTb CKOPOCTH B3aMMOJIEHCTBHS COJITHOM KHCIIOTHI C METAJIAMU OT UX IPUPO/Ibl. 3aBUCHMOCTb
CKOPOCTH B3aMMOJICHCTBHSI IIMHKA C COJITHOM KHUCJIOTOH OT ee KOHIEHTPAaLUH. 3aBUCUMOCTb CKOPOCTH
B3auMoeiicTBus okcuaa Meau(Il) ¢ cepHO KUCIOTOM OT TeMIepaTypsbl.
Tema 1.6. Conepxkanue yueOHOro MaTepraia 2
O06paTUMOCTh XUMHYECKUX 3 OO6paTUMOCTh peakIuii.
peakuui Obparumbie u HeoOpaTtumble peaknuu. Jemonctpamms: IIpuMeps! HEOOpaTHMBIX peaknuid, WYX C
o0pa3zoBaHNEM OcajiKa, Ta3a Wi BOAbL. XHMHUYecKoe paBHOBecHe. CMeEIleHHe paBHOBECHS O JCHCTBUEM
pasmuuHbX ¢axrtopoB. [lpuanmun Jle Ilarense. KoncranTta paBHoBecws. Mojenb KOJOHHBI CHHTE3a
ammuaka. IIpou3BoACTBO aMMHUaKa: ChIpbe, alnapaTypa, HAy4YHbIE IPUHIUIIBI
Tema 1.7. Conepxanue yueOHOro MaTepraia
OKHCIUTENIBHO - 4 IIpakTnyeckoe 3ansaTHE. OKMCIUTEIBHO — BOCCTAHOBUTE/IbHbIE PEAKIMH. 2
BOCCTAHOBHUTE/IbHbIE PeaKINu OxucnurtensHo-BoccTaHOBUTENbHBIE peakuud (OBP). Cremens okucnenus. OmnpeneneHne CTENEHH
OKHCIICHUS XUMHUYECKHX 3JIeMEeHTOB. OKHCIHMTENh W BOCCTaHOBJIEHHE. BoccTaHOBHTENb M OKHCIICHHE.
Merton »1eKTpOHHOro OajlaHCa M 3JIEKTPOHHO — MOHHOTO OamaHca. MeToa 3/eKTpOHHOro OamaHca U
JJIEKTPOHHO — MWOHHOTO OajlaHca Uil COCTABJICHUS YpPaBHEHHH OKHCIUTENHbHO-BOCCTAaHOBHTEIIBHBIX
peakuu.
Copnepxkanue yaeOHOTO MaTepuaia 2
5 IMonsTue 00 dJ1eKTPOIU3E.
Psii craHIapTHBIX 3JEKTPOJIHBIX MMOTEHINAIOB. DJIEKTPOJIM3 PACIUIABOB. DJIEKTPOJIM3 pacTBOpoB. Monenb
neKTponu3epa. Mopenb 3NeKTPONM3HOW BAaHHBI ISl TONYYEHHS QIIOMUHHS.  OJEKTPOIUTHYECKOe
NoJyuyeHne anoMuHuUs. lIpakTndeckoe NMpuUMeHEHHE 3JIeKTpoim3a. ['anbpBaHOIIacTHKa. [ anbBaHOCTErHS.
Pa¢puHnpoBaHue IBETHBIX METAJUIOB. XMMHYECKHE HCTOYHUKH TOKA.
Pazgen 2.
Heoprannyeckasi Xumusi.
Tema 2.1. Cojepxanue y4eOHOTro MaTepraia 2




Knaccudukanust
HEOPraHu4YecKUX coeJuHeHMit
U MX CBOIiCTBa

KucoTel M HX cBolicTBA.

XapakTepu3oBaTh CTPOCHHE M XHMHUYECKHE CBOWCTBA KHCIOT. KHCIOTBI Kak JIEKTPONMTHI, HX
KIacCH(MKaIMs 10 pa3nudHbIM pu3HakaM. OcoOEHHOCTH B3anMOAEHCTBUS KOHIIEHTPHPOBAHHONW CEPHOH 1
a30THOHM KHCHOT ¢ MeTaulaMd. OCHOBHBIE cOCOOBI MOTydeHUs! KUcioThl. [lpaBuia pasbaBiieHus cepHOM
KUCIIOTHI. VIconb30BaHue CepHOI KHCIOTHI B HMPOMBIINIJICHHOCTH. [IpHHAIEKHOCTh BELIECTB K Pa3sHBIM
KJaccaM HeopraHudeckux BemiecTB. OOBSCHEHHE 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M
crpoeHus. [IpuMeHsATh HONydYeHHBIE 3HAHUS A1 OOBSCHEHHsS Pa3HOOOPasHBIX XUMHYECKUX SIBICHUH WU
CBOMCTB BemiecTB. HeoOX0IMMOCTh XMMHUYECKH TPAMOTHOTO OTHOIIEHHS K COOCTBEHHOMY 3/I0POBBIO U
okpy>xarouieit cpene. Munukaropsl. [Ipon3BoACTBO CEpHOI KUCIOTHI.

HemoHcTpanus: B3anMoaelicTBrue a30THOM M KOHLIEHTPUPOBAHHOW CEPHOM KUCIOT ¢ MeTaiiaMu. Moaens
MPOMBIIUICHHON YCTaHOBKH JJIsl IPOM3BOJICTBA CEPHON KHCIIOTHI

Copeprkanue yueOHOro MaTepuaia

7

JlabopaTopnasi pabora. XuMHn4ecKkue CBOHCTBa KMCJIOT.

XUMHYeCKHe CBOMCTBA KUCIIOT B CBETE€ TEOPUH BJIEKTPOJIUTUUECKOU qucconuanuu. McneiTanue pacTtBOpoB
KHUCJIOT MHAMKAaTopamMu. B3aumoneicTBue METaluioB ¢ KUCIOTaMH. B3aumonelcTBUe KUCIOT ¢ OKCHUIaMU
MeTa/uioB. B3auMopeiicTBue KHUCIOT C OCHOBaHMSMHU. BzammoneilctBue Kucior c cossimu. [IpaBuia
0€30MacHOCTH NMPHU padOTe C NKMMH BEIECTBAMH.

Copeprkanue yueOHOT0 MaTepHala
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OcHoBaHMs U UX CBOMCTBA.

XapakTepu3oBaTh CTPOCHUE U XUMUYECKIE CBOMCTBA OCHOBaHUI. OCHOBaHUS KaK AJIEKTPOJIUTHI, X
KJaccu(UKAIH [0 Pa3InIHBIM MPU3HAKaM. Pa3iioskeHre HepacCTBOPUMBIX B BOJIC OCHOBaHUN. OCHOBHEIC
CHocOOBI OTYYECHHUSI OCHOBaHUH. Enkue 1menodn, ux UCrnoap30BaHNe B IPOMBIIUICHHOCTH.
[TpuHAAICKHOCTE BEIIECTB K Pa3HBIM KJIacCaM HEOpraHMYeCKuX BemecTB . OOBsICHEHUE 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX COCTaBa U CTPOCHUS. [IpUMEHATH MOMyUYCHHBIC 3HAHUS UTT OOBSICHEHS
Pa3HO00Opa3HBIX XUMUIECKUX SBJICHUN H CBOWCTB BEIIECTB

Hemonctpanus: IlomydeHue wu CcBOMCTBa aM@oOTepHOro TUApOKcHIa. HeoOXomuMOCTh XHMHUYECCKH
TPaMOTHOTO OTHOIICHHS K COOCTBEHHOMY 3JI0POBBIO M OKpYIKAromIeH cpene

Cojeprxanue yueObHOTo MaTepuaia

9

JlabopaTopHasi pa6oTa. XumMHu4ecKue CBOiCTBA OCHOBAHMIA.

XUMHAYECKUE CBOWCTBA OCHOBAaHUM B CBETE TEOPUHU DJIEKTPOJUTHUECKOM nauccoumanuu. McnsiTanue
pacTBOpOB LIeslouel MHAMKaTopaMu. B3aumoneicTBue mienodeil ¢ coisiMu. PasnokeHue HepacTBOPUMBIX
ocHoBaHui. [IpaBmia 0€30MacHOCTH IpH PadOTE ¢ SAKIMH BEIICCTBAMH.

Copeprkanue yueOHOT0 MaTepHala

10

Coun 1 uX cBOJicTBA.

XapakTepu3oBaTh CTPOCHHE M XHMH4YECKHe cBoiicTBa coneid. Comu kak anekTpoiuThl. Conu cpenHue,
KHcble W OCHOBHBIE.. CriocoObl momydeHusi coseil. [IpuMeHSTh NOJTy4eHHBIE 3HAHWSA IS OOBICHEHUS
Pa3HOOOPAa3HBIX XMMHYECKHUX SBJICHUH M CBOMCTB BemlecTB. [IprHaIUIe)KHOCT BEIIECTB K pa3HBIM Kilaccam
Heoprannueckux BemiecTB. OOBSICHEHHE 3aBHCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHUS.
XapakTepu3oBaTh OOLIME XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHX BELICCTB,
Heo0x0MMOCTh XUMHYECKH IPaMOTHOI'O OTHOIIEHHSI K COOCTBEHHOMY 3/I0POBBIO M OKpYIKaloOIIeH cpeze

Cojeprxanue yueOHOro MaTepuana
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JlabopaTopHnasi padoTa. XumMuieckue CBOicTBa coJleii.
XMMHYECKU CBOMCTBA COJIEH B CBETE TEOPUU DJIEKTPOIMTUYECKON auccouuanyy. B3anMoaencteue conen ¢




MeTauiamu. B3aumoneiictBue coneii napyr ¢ apyrom. IIpaBuia 6e30macHOCTH HpU padoTe ¢ XUMUYSCKUMU
BEIIIECTBAMH.

12

IpakTnyeckoe 3ansaTue. 'maposns conei

T'maponus HeopraHMuecKUx COeAUHEeHU coielt pasnuyHoro tuna. [Tonstue o pH pactBopa. Kucnotnas,
MIeTI0YHAs, HEUTpanbHas Cpeibl pacTBOpoB. OIpeeNieHIe XapakTepa cpe/ibl B BOXHBIX pacTBOPax
HEOPraHUYECKUX COCIUHEHUN.

Hemonctpanus: HeoOpatuMeiii ruaposu3 kapouaa Kanbius. OOpaTHMBIH THIPOJIN3 COJCH PA3ITUIHOTO
THITIA.

13

Oxcuasbl 1 UX CBOliCTBA.

XapakTepu3oBaTh CTPOECHHE M XMMHYECKHe CcBoicTBa okcuaoB. ConeoOpa3syromme U HecoleoOpasyromue
oxcuabl. OcHOBHBIE, aM(OTEpHBIE M KHCIOTHBIE OKCHIBI. 3aBHCHMOCTH XapaKTepa OKCHIAAa OT CTEHNEHH
OKHCIIEHHsS OO0pasylollero ero MeTaia. XHMHUYECKHE CBoicTBa OKcHaoB. [lodydeHue OKCHIIOB.
[IpuHaUIe)KHOCTh BELIECTB K Pa3HBIM KjlaccaM HEOpPraHn4eckux BemiecTB. OOBsICHEHHWE 3aBUCUMOCTH
CBOWMCTB BEIIECTB OT HMX COCTaBa M CTPOEGHMA. lalleHas W HeramieHas HW3BeCTh, €€ IPUMEHEHHE B
cTpoutenbcTBe. [urc u anebactp, rurncoBanue. [IpUMEHSTH TMONy4YCHHbIE 3HAHUS U OOBSCHEHHMS
Pa3HOOOpa3HBIX XWMHUYECKHX SIBICHHH W CBOWCTB BemiecTB. HeoOXOIMMOCTh XMMHYECKH TPaMOTHOTO
OTHOIIEHHS K COOCTBEHHOMY 3/I0POBBIO M OKpYXKaroIieH cpeze

Jemonctpanusi: ['operne pocdopa u pacTBOpeHHE MIPOLYKTa TOPEHHSI B BOJIE.

Tema 2.2.
MeTaJJIbl 1 HEMETAJLIBI

ConepkaHue yaeOHOro Marepuaia

14

MeTtanisbl.

OCOOCHHOCTH CTPOCHUS aTOMOB U KpHCTALIOB. OOBACHCHNE 3aBUCIMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa
n ctpoeHus. dusndueckne CBOMCTBa MeTauioB. Kiaccumdukamus METauioB IO Pa3IMYHBIM IPU3HAKAM.
U_IGJ'IO‘IHBIG U IICJIO0OYHO — 3CEMCIIBHBIC MCTAJIJIBI U MX COCOIUHCHUAA. XI/IMI/I‘JCCKI/IG CBOﬁCTBa MECTAJIJIOB.
DNEKTPOXUMHUYCCKHINA PSII HATIPSDKEHUH METauIoB. MeTammoTepMust.

HemoncTpanus: BzanmopeiicTBne MeTalnioB ¢ HeMeTaulaMu (keies3a, IIMHKa W allOMHHHS C CEpoH,
TFOMUHUS C UOJIOM, CYPEMBI C XJIOPOM, TOPEHUE XkKele3a B xiope). ['opeHne MeTaiuioB. ATFOMHHOTEPMUSL.

Copeprkanue yueOHOro MaTepuaia
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Oobuue cnocodbl MOJyYeHHUsI METAJJIOB.

[Tonsarue o metamurypruu. IlupoMeTamnyprust, THAPOMETAIUTYPIUs U MeKTpoMeTauTyprus. CIunaBbl YepHbIe
u uBetHble. Koppo3usi MeTayuioB: XHUMHYECKas W DICKTPOXUMHYECKash M CIOCOOBI 3allUThl OT HEe.
3aBUCHMOCTh CKOPOCTH KOPPO3UH OT YCJIOBHI OKpysKatoliei cpensl. Kinaccudukarys koppo3uu MeTanioB
0 PA3IMYHBIM Ipu3HaKaM. [Tpon3BOJICTBO YyTryHA U CTAIIH.

Copeprkanue yueOHOT0 MaTepHala
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Amomunuii. [lepexoanpie dj1eMeHTbI.

AJOMUHUHN ¥ €T0 COeMHEHNs. DIEKTPOIUTUUECKOE MOTYYSHUE aTFOMUHUSL.

[lepexonHbie >7IeMeHTH (Menb, cepedpo, NWHK, PTYTh, XPOM, MapraHell, JKelIe30) W HMX COCIMHEHHS.
KommiekcHble coeIMHEHNs] TEPEXOAHBIX 3JIEMEHTOB.

Copeprkanue yueOHOTo MaTepHrala
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Hemerasibl.

OcobenHocTH cTpoeHHsI aTOMOB. OOBACHEHUE 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS.
Hemerannel — npocteie BemiecTBa. OKUCIUTENbHBIE W BOCCTAHOBUTENBHBIE CBOWCTBA HEMETAUIOB B
3aBHCHMOCTH OT UX TOJIOKEHHUS B PALY dIEKTPOOTpUIaTeTIbHOCTH. [loyueHrne HeMeTaIoB (ppakInOHHON
MIePETOHKOM KHUJIKOTO BO3JyXa M OJIEKTPOJIM30M PAacTBOPOB WJIM PACIJIABOB dJeKTpoiuToB. OOmme




XMMHYECKHE CBOMCTBA METAIIIOB M HEMETAIIJIOB.
Hemonctpanns: Komreknus mHemeramioB. ['openne HemeTainioB (cepbl, ¢pocdopa, yriast). Monens meun s
o0xwra m3BecTHsAKa. CHHTE3 HEOPraHMYECKUX Ta3000pa3HbIX BEIIECTB.

Tema 2.2.
MeTtajiibl 1 HEMETAJIbI

Copeprkanue yueOHOro MaTepuaia
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IIpakTnyeckoe 3anarue. Ilonyyenne, cobupanue u pacno3HaBaHue ra3os .
[TonyueHue, cobupaHue U paclo3HaBaHUE Ia30B.

Cojeprxanue yueObHOTO MaTepuaia

19

IIpakTHyeckoe 3aHsaTHE. PelieHne 3KcnepuMeHTAIbHBIX 3a/1a4
Pemenne skcriepuMEHTANBHBIX 33/1a9 110 PACIIO3HABAHUIO BXKHEHIIINX HEOPTaHWIECKUX COCIMHEHHUH.
KauecTBeHHbIEC peakMy Ha HEOPTaHUYECKUE BEIIECTBA M HOHBI.

Copeprkanue yueOHOro MaTepuaia

20

Boaopon. I'asiorensl

N3zotomel Bomopoaa. CoeqMHEHUs BOJAOPOa ¢ MeTalaMu ¥ HeMeTaiuiamu. Bona. Tlepokcua Bogopona.
3aBHCHMOCTB CBOICTB TaJIOTEHOB OT HX ToJIokeHus B [lepnommdeckoit cucreme. ['aoreHOBOIOPOIHL.
Tanorennael. Kucnopoaconepixamiye coeinHEHUs XJI0pa.

JemoHcTpanus: BriTecHeHHEe MeHee aKTHBHBIX TaJOr€HOB M3 PAcTBOPOB HMX cCoJiel Oollee aKTHBHBIMU
rajoreHaMH.

Cojeprxanie yueOHOTro MaTepuana
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Kucaopoa. Cepa.
Oxcuppl u nepoxcuasl. O30H . CepoBomopon u cyabhuabl. Okcuasl cepbl. CepHUCTAs U CepHAst KUCIOTH 1
ux coJi. [Tpou3BOACTBO CEpHON KHUCIIOTHI.

Copeprkanue yueOHOTo MaTepHrala

22

A3zort. ®ocdop.
Awmmuak, comu aMMonust. OKCHIIBI a30Ta. A30THCTas M a30THAsE KUCIIOTHI U uX cou. Docdun. Okcu bl
dhocdopa. DochopHbie kucioTel. Oprodocharsl.

Conepxanue yd4eOHOTO MaTepraia

23

Yraepoa. Kpemuuii.

Meran. KapOunps! kanbuusi, aTIOMHHAS U Kejle3a. YTapHBIH M yIJIEKUCIIBIN ra3bl. YTOJbHAS KHCIOTa U e
coiu. Cunan. Okcun kpemuus (IV). KpemaueBbie KuciaoThl, cuaukatsl. CHIMKaTHAS IPOMBIIUIEHHOCTS.
Jemonctpanus: Komrekimu mpoyKiyii CHITMKaTHOW IPOMBIIIIEHHOCTH (cTekna, papdopa, dasiHca, nemeHTa
pasIUUHBIX MAPOK U Jp.

Copnepxkanue ydeOHOTO MaTepraia

24 | bnaaropoaHsbie ra3spi.
Pacnonoxenune B Ta0iuIe XuMAIeCcKHUX 31eMeHTOB. CTpoeHue u cBoiicTBa. [IpuMeHeHwe.
Paznen 3.
Oprannyeckasi XAMHAS
Tema 3.1. Coneprxkanue yueOHOro MaTepuaia

OCHOBHbIE MOHATHS OPTraHUYECKOI
XHMHUHU U TeOPHsl CTPOEHUS
OpPraHu4YecKuX coeIMHeHu

25

Oprannyeckasi xumusi. Teopusi crpoeHusi opranuyeckux coennnenuii A.M. bBytiepoga.

[TpuponHble, HMCKYCCTBEHHBIE M CHHTETHUYECKHME OpraHudyeckue BemecTBa. CpaBHEHHE OPraHMYECKHX
BEILIECTB C HEOPraHMYeCKUMH. BaeHTHOCTh. XMMHYECKOE CTPOEHHE KaK IMOPSIOK COCOUMHEHHS aTOMOB B
MOJIEKYJIBI 110 BaJIeHTHOCTH. OrnpenienieHne BaIEHTHOCTH XUMHUYECKHX HJIEMEHTOB.

OCHOBHBIE TIOJIOKEHHUSI TEOPHM XHMHUYECKOIO CTPOEHHUs OpraHMuyeckux coenuHeHuil A.M. Bytieposa.




Vrneponusiit ckener. Tpynsl U ku3HeneaTenbHOCTh bytinepoBa A.M  Xumuueckue Qopmynbl U Moaenu
MOJIEKYJl B OPTaHWYECKOW XUMHH. THIBI CBsI3el B MOJEKyJaX OPTaHWYECKHX BEIIECTB M CIIOCOOBI MX
paspbiBa. [IprauHEI MHOT00Opa3Hs BEMIECTB: H30MEPHsI, TOMOJIOTHSI, aJUIOTPOIIHS, U30TOMNS.

W3omepust m n30Mepbl, FOMOJIOTHSI OPraHUYECKUX BEIIECTB, AJUIOTPONUS HEOPraHUYECKUX BEIECTB.
CTpyKTypHas U IPOCTPAHCTBEHHAsS] H30MEPUSL.

Cojeprxanie yueOHOTro MaTepuana

26

Kaaccuduxanus oprannyeckux BelecTB U peakiuii.

Knaccudukarmums BemecTB M0 CTPOCHHIO YIJIEPOJHOTO CKeJeTa W HAIW4YMI0 (DYHKIIMOHAJIBHBIX TPYIIL.
Havana womenkmatyper IUPAC. Peakmmm mpucoenuHeHus (THIPUPOBAaHUS, TaJIOTCHUPOBAHHUS,
TUAPOrajOreHUpOBaHUS, THIpATAIVH). Peakuuu OTILEIUICHUS (meruopupoBaHus,
JIETUAPOTAIOTCHUPOBAHUS, JCTHApaTanuu). Peaknun 3aMermieHus. Peakumn wnzomepusanmu. VoHHBIT U
paauKaIbHbIA MEXaHU3MbI PEAKLIU.

Hemoncrpanus: Mojenu MoJieKyd TOMOJOTOB M M30MEPOB OpraHmdeckux coeavHeHui. KauecTBeHHOe
oOHapy)XeHHe yTiepoaa, BOIOpPOAAa W XJOpa B MOJEKyJlax OpraHuYecKux coeauHeHuid. I[lonstue o
cybcTpate W pearcHTe. PeakiMu OKHCICHHS M BOCCTAHOBJICHHMS OpPraHHWYecKuxX BeriecTB. CpaBHEHHE
KJIacCCU(UKAIIMN COSTUHEHUH U KJIACCU(UKAIIMU peaKIMi B HEOPTAaHMIECKON M OpraHuIeCKON XMMHUH.

Tema 3.2
YriaeBoaopoasl 1 X NPUPOIHBIE
HCTOYHUKHU

Conepxanue ydeOHOTO MaTepraia
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AJIKaHBI M IIMKJIOAJKAHBI.

XapakTepu3oBaTh CTPOCHUE M XMMUYECKHE CBOICTBAa aJKaHOB M LMKIOAIKAaHOB. AJIKaHBL: TOMOJIOTH U
roMosiornueckuil pan. Pagukan . M3omepus U HOMEHKJIATypa alkaHOB. XHMMHUYECKUE CBOMCTBA AJIKAHOB
(mMeraHa, sTaHa): TOpeHHE, 3aMelIeHNe, Pa3lIokKEeHHe, JerHIpupoBanue. [IpuMeHeHe ajJKkaHOB Ha OCHOBE
CBOWCTB.

Jemoncrpamus. ['openne Mmerana. OTHOIIEHHE METaHA K pacTBOpaM MepMaHTaHaTa Kajvs 1 OpOMHOM Bojie

ConepxaHue yaeOHOro Marepuaia
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AJIKEeHBI.
XapakTepu30BaTh CTPOCHHEC W XHMHYECKHE CBOHCTBA  ankeHOB. OOBSCHECHHE 3aBHCHMOCTH CBOMCTB
BELIECTB OT MX COCTaBa W CTPOCHHS. OTuieH, €ero moJiyueHue (IeruApupOBaHUEM J3TaHa,

JIETIONMEpH3alel  MOJMATHIIeHa). [ OMolorMuecKkuii  psii, H30MepHs, HOMEHKJIATypa aJKCeHOB.
XuMHYECKUE CBOICTBA 3THIICHA: TOpEHHE, KaueCTBEHHbIE peakiuu (oOeclBeurMBaHUE OPOMHOW BOJBI U
pacTBOpa IepMaHraHaTa KaJusl), THAPATAIs, TToMMepr3anys. [IpiMeHeHne alkeHOB Ha OCHOBE CBOMCTB.
IIpumeHeHne sTwieHa Ha OCHOBE CBOMCTB. Ha3plBaTh HM3yueHHBIE BeELIECTBA 110 TPUBUAIBHOM WIH
MEXyHapOJAHOM HOMEHKIATYpE.

Jemonctpauus: I'opeHne merana, sTuineHa. OTHOLIEHHE MeTaHa, 3THJIEHA K pacTBOpaM II€pPMaHIaHaTa
Kayis 1 6pomHo# Boje. [lodyueHue sTuIeHa peakuue lerupaTanuy 3TaHoIa.

Cojeprxanue yueOHOTo MaTepuana

29

JueHbl M KayuyyKH.

XapakTepu3oBaTh CTPOCHHE M XHMHYECKHE CBOWCTBA [IHEHOB M Kaydyka. OOBSICHEHHE 3aBHCHMOCTHU
CBOMCTB BELIECTB OT UX cOCTaBa M cTpoeHus. IloHATHE O AMeHaX Kak yrJIEeBOAOpPOJax ¢ ABYMs ABOMHBIMHU
cBsi3siMu.  CompshKeHHbIE TUEHBI. XHUMHYECKHe cBoiicTBa Oyramuena-1,3 u m3ompeHa: oOecnBedHBaHHE
OpoMHOI BOJBI M MONMMEpU3alMs B Kaydyykd. HarypaiabHBIi M CHHTETHYECKHE Kaydykd. PesuHa.
Knaccudukanus u HasHayeHue kaydykoB. Kiaccndukanus 1 Ha3HauCHHE PE3HH.

JemoHcTpanus :  PasnoxkeHue Kaydyka IIpUM HAarpeBaHMM, HUCIBITAHUE IIPOAYKTOB pa3JIOKEHUS Ha
HETPEEeIbHOCTb.




JlabopaTopHnasi padora. Kayuyk u pe3una. 1
O3HaKOMIICHHE C KOJUISKITHEeH KaydyKOB U 00pa3aMu W3eNNil U3 Pe3HHEI.
Tema 3.2 Conepkanue ya9eOHOTO MaTepraia 2
YrieBoaopoabl M X NPUPOIHbIE 30 | AJKHUHBI.
HCTOYHHKH XapakTepu3oBaTh CTPOGHHE M XHMHYECKHE CBOWCTBAa aJIKMHOB M apeHoB. OObsCHEHHE 3aBUCHMOCTH
CBOMCTB BEILIECTB OT MX COCTaBa M CTpOeHMs. AleTHiieH. XMMHUYECKHe CBOMCTBa alleTWIIeHa: TOpEeHue,
obeciiBeunBaHne OPOMHOI BOJIbI, IPUCOEANHEHUE XJIOPOBOJIOPO/IA U THAPATALIUSI.
HToro 3a 2 cemecTp:
Obvem 0bpazosamenvHOU RPOSPAMMbL 60
3anamue 6o 83aumodeticmsue ¢ npenooagamenem 60
6 mom yuciue:
nabopamopuwvie 3aHamus 9
npakxmuyecKue 3aHaAmus 8
2 Kypc, 3cemecmp
Tema 3.2 Copnepxkanue ydeOHOTO MaTepraia 2
YrieBoaopoasl U MX NPHPOIHBIE 1 IIpumeneHue ameTniIeHa Ha OCHOBe CBOWCTB. MeXkiaccoBas M30MepHs c ankagueHamu. [lomydenue
HCTOYHHKH aneTWICHA THPOIM30M MeTaHa W KapOWIHBIM crocoOoM. Peaknus mnoimMepH3aldd BHHIIXJIOPHAA.
[TonMBUHWIXJIOPH M €ro NpuUMEHeHHe. TpumepH3anus arerwieHa B OeH3on. HasbiBaTh HM3ydeHHBIC
BEILIECTBA 110 TPUBHAIBHOW MJIM MEXKIyHaPOIHONH HOMEHKIIAType.
Jemonctpanusi: ['openne anermneHa. OTHOIIEHHE aleTHICHA K pacTBOpaM IEpMaHraHaTa Kaiuus |
OpomHo#i Boe. CHHTE3 OPraHUYECKUX ra3000pa3HbIX BEIIECTB.
Cojepxanue y4eOHOTro MaTepraia 2
2 JlabopaTopHoe 3aHsiTue. XMMHYeCKHe CBOMCTBA aleTHJIeHA
XuMH4ecKue CBOMCTBa alleTHIeHa: TopeHne, o0ecliBeunBaHne OPOMHOM BOJIBL, IPHCOEIMHEHNE
XJIOPOBOJIOPO/IA M THAPATALHSI.
Copnepxanue yaeOHOTO MaTepuaia 2
3 ApeHbl.
XapakTepu30BaTh CTPOCHUE U XUMUYECKHE CBOMCTBA apeHOB. OOBICHEHHE 3aBUCHMOCTH CBOMCTB BEIICCTB
OT MX COCTaBa M CTPOCHUSA. BEeH301 M ero roMoJorn. XHWMHUYEeCKHe CBOHCTBAa OEH30JIa: TOPEHHE, PEaKIHH
3amenieHus (TaloreHnpoBaHue, HUTpoBaHue). [Ipumenenne OeH3oma Ha ocHOBe cBoWcTB. IloHsThe 00
9KCTpakunu. BoccraHoBnenne HHUTpoOeH30JIa B aHWIMH. [OMonormueckuid psjg apeHoB. Toiyod.
HurpoBanue toiyona. Tporui. Ctupoi.
Jemonctpanusi: OtHouienue OeH3o0J1a K pacTBOpaM IepMaHraHara Kajiusi 1 OpoMHOH Boze.
Tema 3.2 Conepxanue ydeOHOTO MaTepraia 2
YrieBoaopoasl M MX NPUPOIHBIE 4 | T'asoreHonpou3BOIHBIE YIJIEBOAOPO/bI.
HCTOYHHKH [Tonmy4yeHre M CBOMCTBA TAIOT€HOIIPOM3BOIHBIX YIIICBOI0POH0B. [IpiMeHeHme.
Copeprkanue yueOHOTo MaTepHala 1

5

IIpupoaHbIe HCTOYHHMKH YIJIEBOIOPOIOB.

[Ipupoanbiii ra3: cocraB, NMpuUMEeHeHHEe B KadecTBe TorumBa. Hedrts. CocTaB u mepepaboTka He(TH.
Ieperonka nedpr. Hedrenmponykrel. OcHOBHEIE HallpaBiIeHHUs IPOMBIIIICHHON TIepepabOTKH MIPHUPOIHOTO Tasa.
[omryTHEIA HedTIHON Ta3, ero mepepaborka. [Iporecchl MPOMBINUICHHON mepepaboTku HEPTH: KPEKHHT,
pudopmunr. OKTaHOBOE YMCII0O OSH3WHOB M I[IETAHOBOE YHCIO [U3EIbHOr0 TOIMBa. KOKCOXHMMHUYECKOE




IMPOU3BOJACTBO U €TO0 IMPOIYKIIUA. O6u11/1e PUHINIIBI XHMHYECKON TEXHOJOTHUU. l’[pnpozmme HNCTOYHHKH
XMMHYECKHX BEIIECTB.

Hemonctpanus: Komnekmms o6pa3noB Heptn u HeprenpoaykrtoB. Kommekmus «KameHHBIH yroip u
IPOAYKIHS KOKCOXUMHUYECKOTO IPOU3BOJACTBAY.

JlaGopaTopHoe 3ansitne. Hedrh 1 mpoayKThI ee mepepadoTKu.
O3HaKOMJICHHE C KOJUIEKIMeEH 00pa3oB He()TH U ITPOIYKTOB ee IepepaboTKH.

IIpakTuyeckoe 3ansaTue. U3roropsenne Mmojaelieil MoJaeKyJ1 OpraHnyecKuxX coeuHeHui
M3roroBinenne Mojenel MoJIEKyJl OpraHUYeCKUX COSTMHEHUH

Tema 3.3.
Kucaopoaconepaxamme
OpraHuYecKHe cOeTHHEHN .

Conepxanue ydeOHOTO MaTepuaia

7

OxHoaTOMHBIC CIIHPTHI.

XapakTepu30BaTh CTPOCHHE M XHMHYECKHE CBOMCTBAa CIHPTOB W ()eHOIOB. OOBICHCHHE 3aBUCHMOCTU
CBOMCTB BEIIECTB OT MX cocTaBa M cTpoeHHs. [lonmyueHne staHosia OpOXKEHHEM TJIFOKO3bI M T'HIpaTanien
sTiieHa. [MApoKCHIbHAS TpyMIa Kak (yHKIUOHAIbHAs. [[OHITHE O MpPEACTbHBIX OJHOATOMHBIX CIIUPTaX.
[TpumeneHne 3TaHOTa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 ITOCIEACTBHUS U MpeaypexaeHue. MeTHIoBsIN
CIIUPT U €ro UCIOJIb30BAHUEC B KAYCCTBE XUMUYCCKOI'O0 ChIPbA. ToxcnyHOCTh METaHONA U IpaBujia TEXHUKU
0€30MacHOCTH IMPHU pabOTe C HUM.

Cojepxanue y4eOHOTro MaTepraia

8

MHoroaToMHble CHUPTHI. DTHIEHIIMKOIb U €0 NMpUMEHeHHe. TOKCUYHOCTh 3TUIIEHTIIMKONS U IpaBuia
TEXHUKH O0€30MacHOCTH INpH pabore ¢ HUM. HaspiBaTh M3yuYeHHBIE BELIECTBA 110 TPUBHAIBHOW WM
MEXIYHApOJHOW HOMEHKJIAType. [ HIlepuH Kak MpeICcTaBUTENhb MHOTOATOMHBIX CHHUPTOB. [IpmmeneHue
TTIUIIEpUHA.

Jemonctpanus: OkucieHHe crnupTra B anpAerui. KadecTBEHHbIE peakiii Ha MHOTOATOMHBIC CITHPTHI.
Heo6xoauMocTh XMMHUYECKH TPaMOTHOTO OTHOIICHUSI K COOCTBEHHOMY 3J0POBBIO M OKpY’KaroLlel cpeze.
Opranuyeckue pacTBOPUTEIH

Copeprkanue yaeOHOTo MaTepHala

9

JlabopaTopHoe 3aHsiTHe. XHMHYECKHE CBOWCTBA CIMPTOB

XUMHYECKUE CBOMCTBA 3TAaHOJA: B3aUMOJICHCTBUEC ¢ HATPHEM, O0Pa30BAHUE MPOCTHIX U CIOKHBIX IPHPOB,
OKHCIIeHHE B anplerui. KauecTBeHHass peakiysi HA MHOTOAQTOMHBIE CIIHPTHI. PAaCTBOPEHHE TIIHIEpHUHA B
BOJZIC U B3amMoJeiicTBre ¢ ruapokcuaoM meau (11).

Copeprkanue yueOHOTo MaTepHala

10

®enoJbl. IIpocTeie 3¢pupsl.

®dusnueckue 1 XuMH4eckue cBoiicTBa deHona. B3auMHoe BIusiHUE aTOMOB B MOJIEKyJIe (beHoma:
B3aUMO/ICHCTBHE C THIPOKCHUIOM HATpHs M a30THOI Kucioroi. [IpuMenenue ¢eHona Ha OCHOBE CBOMCTB.
[Tony4yenue deHona U3 MPOLYKTOB KOKCOXUMHYECKOTO POU3BOACTBA U U3 OeHzona. CTpoeHHe U CBOWCTBA
npocthix 3¢upos. [IpumeHenne mpocThix AIGpUpoB.

Jemonctpanust : PactBopumocTs (eHoNa B BoJie IPH OOBIYHON TeMIIepaType H IPH Har peBaHUH.
KauecTBeHHBIEe peakiiy Ha (eHol.

11

AJbJerujbl 1 KeTOHbI.

XapakTepu30BaTh CTPOCHUE W XUMHUYCCKUE CBOWCTBA ANBJCTUAOB M KCTOHOB. OOBSCHCHHE 3aBHCUMOCTH
CBOWCTB BEHICCTB OT UX COCTaBa U CTPOCHUA. ITonsTue 06 aJlpJACruaax U KETOHax. AJ'[I)I[GFI/I)IHaH rpymnIa
Kak (GyHKIUOHATIbHAsA. DOpMaNBICTHI M €ro CBOMCTBA: OKUCICHHE B COOTBETCTBYIOIIYIO KHCIIOTY,
BOCCTAaHOBJICHHE B COOTBETCTBYIOHIMHA crUpT. llodydeHue ambAernI0oB OKHUCIEHHEM COOTBETCTBYIOIINX
criuptoB. [IpuMeHenne Qopmanpiaernia Ha OCHOBE €ro cBOWMCTB. [lonmkoHmeHcars GopMalIbJernia ¢




denooM B (QeHomOGOpPMANTBICTUAHYIO CMONTY. AleTaiabaeru. HaspiBaTh H3ydeHHBIC BEIIECTBA II0
TPUBHAIBHOW WIIM MEKIYHAPOIHONW HOMEHKIarype . IIoHATHE O KETOHaX Ha TpUMeEpe AaleToHa.
IpuMeHeHre arleToHa B TEXHUKE U IPOMBIIIUICHHOCTH.

Jemonctpanus: Peakiusi cepeOpsiHOro 3epkana anbaerugoB . OKHCICHHE albJeTHIOB B KHCIOTY C
nomomipio ruapokcuaa Meau(Il). Opranudeckre pacTBOPHTEIH.

JlabopaTopHoe 3aHsiTHe. XMMHYeCKHeE CBOICTBA aJIb/Iern/10B
XUMHUYECKHE CBOMCTBA abJAECTHUIOB

Conepxanue ydeOHOTO MaTepuaia

12

KapOoHoBbie KHCJIOTHI.

XapakTepu3oBaTh CTPOCHHE W XHMHYECKHE CBOWCTBA KapOOHOBBIX KHCJIOT. OOBSCHEHHE 3aBUCHMOCTH
CBOMCTB BELIECTB OT MX COCTaBa M cTpoeHus. IloHsTne o KapOOHOBBIX KHcioTax. KapOokcunbHas rpymma
Kak (yHKUMOHaNbHAs. [OMONOTMYECKMH psii TpENeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX —KHCJIOT.
[MTonyuenne kapOOHOBBIX KHCIOT OKHCIEHHUEM allbJeruaoB. [IpruMeHeHHe YKCYCHOH KHCIOTHI Ha OCHOBE
cBoiicTB. HaspiBaTh H3ydeHHBIC BeEIIECTBA IO TPUBUAIBHOM WJIM MEXKIYHApPOJIHOM HOMEHKIATYpeE.
OyHKIMOHAIBHBIE TTPOM3BOJIHBIE KApPOOHOBBIX KUCIOT. MHOrooOpasue KapOOHOBBIX KHCIOT (IaBeJieBas
KHCIIOTAa KakK JIByXOCHOBHAs, aKpPHWJIOBas KHCIOTa Kak HeENpecibHas, OCH30HHas KHCIOTa Kak
apoMaTnyeckas). HeoOXoauMOCTh XMMHYECKH T'PaMOTHOTO OTHOIIEHHS K COOCTBEHHOMY 3/I0POBBIO U
OKpY’Kalollel cpese

Copeprkanue yueOHOTo MaTepHala

13

JlaGopaTopHoe 3ansiTHe. CBOJicTBa YKCYCHON KHCJIOTBI
XuMHYeCKUE CBOMCTBA YKCYCHOW KHCIIOTBI: OOILIME CO CBOWCTBAMH MHHEPAIBHBIX KUCIOT U PEaKIMs
TepUQUKAITIH.

Conepxanue ydeOHOTO MaTepraia

14

Caoxnble 3¢upsbl.

XapakTepu3oBaTh CTPOCHHE M XHMHYECKHE CBOWCTBAa CIIOXKHBIX 3(PupoB u xupoB. OObBsSCHEHHE
3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTpoeHus. llomyueHue CIIOXKHBIX 3(HUPOB peakuuen
srepucukanmu. CrnoxHele >Qupbl B mpupone, ux 3HaueHHe. CIOXKHBIE I(PUPBI HEOPraHUYECKHX U
OpraHudeckux KuciaoT. IIpuMeHeHne ClI0KHbIX 3(HpPOB Ha OCHOBE CBOWCTB. IIeHKooOpasyromue Maca.

Copnepxkanue yaeOHOTO MaTepuaia

15

Kupbl.

Kups xak cnoxabie 3¢upsl. Knaccudukanms xxnpoB. XapakTepu3oBaTh CTPOCHHE U XUMHUECKHE CBOMCTBA
JKUPOB. BrIcIne *XUpHBIE KUCIOTHl HAa MpUMEpe MalbMUTHHOBOW M CTEapHHOBOW. XMMHUYECKHE CBOICTBa
JKUPOB: THPOJIN3 M THAPUPOBAHUE KUAKKUX KUPOB. Ha3plBaTh U3ydyeHHBIE BElIECTBA 10 TPUBUAIBHOW WU
MEXIyHApOJAHOH HOMEHKIaType. I[IpuMeHeHHe >XUpOB Ha OCHOBE CBOWMCTB. 3aMeHa >KUPOB B TEXHHUKE
HENHIICBBIM ChIPbEM.

Hemonctpanust: Komrekuuns 3pupHBIX Macem

Jloka3aTenbCTBO HENPEIEIPHOTO XapaKTepa SKUIKOTO JKUpa.

Copeprxkanue yueOHOro MaTepuaia

16

JlaGopaTopHoe 3aHsiTHe. MBLI0 U CHHTeTHYECKHE MOIOLIHE CPeICTBA.
[TonyyeHne W WCCIIEAOBAaHHE CBONCTB MbUIa. MoIIWe W YHCTAIIME cpeicTBa. [IpaBuia Oe3omacHOi
palbOTHI CO CPEICTBAMU OBITOBOM XMMHHU.

Conepxanue ya9eOHOTO MaTepraia
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Yraesoasl.

XapakTepu30BaTh CTPOCHHE W XHMHUYECKHE CBOWCTBA yTiaeBoAoB. OOBSCHEHHE 3aBHCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHHA. YTIJIEBOMBI, X KiacCH(HUKALNA: MOHOCAXapH bl (TIIOK03a, PpyKTO3a),
JUcaxapuabl (caxapo3a) W MOoJHMcaxapuisl (Kpaxman H [eIDTroiio3a). Ha3plBaTh M3yYeHHBIC BEIECTBA IO
TPUBHATBHOHN MM MEXYHAPOTHOW HOMEHKIATYpE

I'mroxo3a — BEIIECTBO € JIBOWCTBEHHON (YHKIHMEH — aibIeruJoCIUpPT. XUMHUYCCKAC CBOWCTBA TIFOKO3BI:
OKHCJIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAQHOBIIEHHE B cOpOHT, crnmproBoe Oposkenue. [IpumeneHue
TJIIOKO3bI Ha OCHOBE CBOMCTB. 3HAa4YeHHE YTJIEBOJOB B XKMBOH IPUPOJAE W KU3HM yenoBeka. [lonarme o
peaxIMax MOJIMKOHACHCAIMY U THAPOJIN3a Ha IPHMepe B3aUMOIPEBPALCHUH: TTIF0K03a —> MOJIMCaXapu/Il.
Monounokucnoe OpoxeHne TaroKo3bl. Kucimomonounsie mpoaykTsl. CmitocoBanme KopMmoB. HurpoBaHme
uesutroso3el. [Tupokeunuu ['uaponu3 opraHnyeckux CoeAMHEHUH.

JleMoHCTpanus: peakiys cepeOpsSHOro 3epKana TIFOK03bl. OKUCIEHHE TIFOKO3Bl B KUCIOTY C ITOMOIIBIO
ruppokcuaa menn(1l). KagecTBeHHas peakuus Ha KpaxMall.

Cojeprxanue yueOHOTo MaTepuana

18

JlabopaTopHoe 3aHsiTHe. XMMHYeCKHe CBOICTBA YTJIeBOI0B
B3aumoselicTBUe r1I0K03bI B caxapo3sl ¢ TuapokcunoMm menu(1l). KauecTBeHHas peakius Ha Kpaxmall.

Copnepxkanue yaeOHOTO MaTepuaia

19

HpaKTﬂquKoe 3anaTne. ['eneTnyeckasi cBs3b OpPraHn4eCKuX BeleCTB.
OCYH.[CCTBJ'IGHI/IS OCIIOYCK HpeBpaH_ICHI/Iﬁ OpPraHn4eCKux COGZ[I/IHGHI/II\/'I.

Tema 3.4.
A30TcoepKaIHe OPraHHYeCKne
coeIMHEeHHUsI.

Cojeprxanie yueOHOTo MaTepuaa

20

Hutpocoenunenusi. AMMHBI.

XapakTepu30BaTh CTPOCHUE W XUMHUYECKHE CBOWCTBA aMUHOB M aMHHOKHCIOT. OOBSICHEHNE 3aBUCHMOCTH
CBOWMCTB BEIIECTB OT MX cocTaBa M cTpoeHus. [loHsTne 00 ammHax. Anudarnueckue amMHHBI, HUX
Kilaccuukanys ¥ HOMEHKJIATypa. AHWIMH, KaK OpraHMdeckoe ocHoBaHMe. [lomydeHue aHMIMHA W3
HUTpoOeH30a. [IpuMeHeHe aHWIMHA Ha OCHOBE CBOWCTB.

Cojeprxanue yueOHOTo MaTepuaa

21 | AMHUHOKHCJIOTBI.
AMUHOKHCIIOTH Kak aM(OoTepHbIe TU(PYHKIHOHATBHBIE OPTaHNYECKUE COCTUHECHNA. XUMHYECKIE CBOWCTBRA
aMUHOKHCJIOT. B3aUMOJICMCTBHE CO IMIETOYaMH, KUCIOTAaMHU U IPYT C APYroM (peaxius MOJIMKOHCHCAIINHN).
[Mentuner. TlentuaHas CBsA3p W HONMIENTHAB. Ha3bplBaTh H3y4YCHHBIC BEIIECTBA MO TPUBHUAIBHOW WIH
MEXAyHapoAHOH HOMeHKiarype. IIpuMeHeHne aMUHOKHCIOT Ha OCHOBE CBOWMCTB. AMUHOKAIpOHOBAas
kucnora. KanpoH kak npeacTaBuTeNb MOIMAMUIHBIX BOJIOKOH.
JemoHcTpanus : BlauMoselicTBie aMMHuaka W aHUIIMHA C COJITHOM KHUCIIOTOW. Peakuus aHWIHHA ¢ OpOMHOM
BoJI0M. JloKa3aTeNbCTBO HATMYMS (DYHKIIMOHAIBHBIX TPYII B PACTBOPAX AMHHOKHCIIOT.

22 | JlabopaTtopHoe 3aHsATHE. Beakn.

XapakTepu30BaTh CTPOCHHE U XUMHUYECKHE CBOMCTBA 0enKoB. OOBICHEHNE 3aBUCUMOCTH CBOICTB BEILECTB
OT uxX coctaBa U cTpoeHus. CTpykTypa O€NKOB: MEpBHYHAs,, BTOPUYHAS, TPETHUIHAS CTPYKTYpBlI OCIIKOB.
XuMHYecKHe CBOWCTBA OEJIKOB: TOpEHHE, IeHATypaLysl, THAPOIIN3, IIBETHBIE peakiun. PacTBopenue 6enkoB
B Boze. OOHapyskeHne OElKOB B MOJOKE M B MsICHOM OynboHe. JleHaTypamms pacTBopa Oeika KypHHOTO
Adlla CIIMPTOM, pacTBOPaMH COJIEW TSDKENbIX METAUIOB M IPH HarpeBaHuu. buonornueckue ¢(yHKIMH
6enxoB. Mcronp3oBanue ruaponn3a OSIKOB B IPOMBIIIIIEHHOCTH.

Jemonctpanus: PactBoperne u ocaxnenue 0eixoB. [{BeTHble peakiun OenkoB. I'opeHne NTHUYBEro nepa u
LIEPCTAHON HUTH
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IuppoJ. Ilnpugun. HykjeMHOBBIE KHCI0THI.
CrpoeHne u cBoOiicTBa NMUppoJia, MUPUMHUINHA. [[MPUMHUANHOBEIE W ITypHHOBBIE OCHOBAHMS, BXOMSIINE B
COCTaB HYKJIEMHOBBIX KUCIOT. IIpencraBnenue o CTpyKType HyKI€HHOBBIX KHCIIOT.

Tema 3.5. ConepkaHue yueOHOro Marepuaia 2
HomnmepsL 24 | Ilonumepsl.
BricokomolieKyJIsipHble COeIMHEHHs. XapaKkTephu30BaTh CTPOCHHWE W XUMHUYECKHE CBOMCTBA IMOJIMMEPOB.
OObsicHEeHHEe 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUsS. bellku M monmcaxapuibl Kak
6uonommepsl. IImactmaccsl. [lomydeHne monmMmepoB peakmueil MOMMMEPU3alMy W MOJIMKOHICHCALUH.
TepMmonnacTHuHbIlE M TEpMOpPEaKTHBHBIE Imactmacchl. llpencraBurenn mractmacce. IlonuBuHMIXIIOpHT,
nonuterpadTopaTiiieH (TeduioH). deHonodhopMalbIeTHAHBIC TIACTMACCH.
Bomnokna, nx knmaccudukanus. I[lTomydenue BomokoH. OTAenbHBIE NPEACTABUTEIN XMMHUYECKHX BOJIOKOH.
Hemrynoua. IIpomblnuieHHOE HPOW3BOJICTBO XMMHUYECKMX BOJIOKOH. HoBbIE BelecTBa W MaTepuaibl B
TEXHHKE.
Jemvonctpanusi: CoBpeMeHHbIe (PU3UKO — XUMUYECKUE METO/Ibl YCTAHOBJICHHSI CTPYKTYPbI BEIIECTB.
Coniepxanue ydeOHOro Marepuaia 2
25 | IlpakTHyeckoe 3aHATHE. Pacno3HaBaHue MJ1acTMAacc ¥ BOJIOKOH
Pacrno3zHaBaHue mI1acTMacce ¥ BOJIOKOH
26 | IIpakTnyeckoe 3aHsTHE. PeleHue 3KkciepuMeHTANBHBIX 32124 2
Pemenne skcnepiMeHTaNBHBIX 33/1a4 110 PACIIO3HABAHUIO BAYKHEHIIMX OPraHUYECKHX COCIMHEHUH.
KauecTBeHHBII U KOJIMUECTBEHHBIN aHaNu3 BeulecTB. VneHTnduKanms opraHiueckux CoeAMHEHUI,
obHapyxeHHe (YHKIMOHAIBHBIX TPYIIL
Pasgen 4.
XuMHus U KU3Hb.
Tema 4.1 ConepkaHme yueOHOro Marepuaia
XuMus B IOBCEJHEBHOI :KNU3HM. 27 | XuMHS B NOBCEIHEBHOM KU3HU. 2
XuMHYeCKHUe MPOLIECChl B KMBBIX OpraHu3Max. buojorniecky akTHBHbIC BELIECTBA. XUMHUSI U 3I0POBbE.
[TpoGuiembl, CBsI3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX TPENapaToB. XUMHUs B IOBCEIHEBHOM )KU3HHU.
3arpsisHEHHE OKPYXKAIOIIEH CPEbl U €T0 TOCIIEICTBUS.
XHUMHAYECKOE 3arpsi3HeHNE OKPYKAIOIIeH Cpe/ibl U ero nocienctsus. [IpodieMbr 6e30macHoro
UCIIOJIb30BAHMS BEIIECTB U XUMHYECKUX PEaKkIUil B COBPEMEHHO! KU3HH. TOKCHYHBIE, TOpIOYHe U
B3PBIBOOIIACHBIE BelecTBa. MCTOYHNKN XUMUYECKOH HH(pOpPMaIMU: y4eOHbIe, HAyYHbIE M HAYYHO —
MONYJISIPHBIE M3/IaHKs, KOMITBIOTEPHbIE 0a3bl JaHHBIX, PECYPChl HHTEPHETA.
KouncyabTanus 4
JK3aMeH 6
Hroro 3a 3 cemecTp:
Obvem 0bpaszosamensHOU NPOSPAMMbL 64
3anamue 60 83aumodeticmsue ¢ npenoodasamenem 54
6 MoM uucine:
nabopamopHble 3aHAmus. 14
npakmuiecKue 3aHamus 8
Koucynomayuii 4
Oxzamen 6




Bcero
Obvem 06pazoeamenvHoll NPOSPAMMbL 170
3anamue 60 83aumodeticmsue ¢ npenoodasamenem 160
6 MoM uucne:
aabopamopHbvle 3aHAmus 26
npaxmuyecKkue 3aHAmus 32
Koncynemayuii 4
Ox3zamen 6

Jlj1g XapakTepUCTUKHN YPOBHSI OCBOCHHSI y4eOHOr0 MaTepHralia UCIIOIb3YIOTCS ClIeyolre 0003HaUEeHUS:

1. — 03HaKOMUTENBHBIN (y3HaBaHHE paHee U3YUEHHBIX 00bEKTOB, CBOICTB);

2. — penpoAyKTUBHBIHN (BBIIOJIHEHUE AEIATEILHOCTU IO 00pa3sily, UHCTPYKLIHUU WM 110/ PYKOBOJCTBOM)

3. — IpOAYKTHBHBIH (IUIAHUPOBAHUE U CAMOCTOSITEIBHOE BBHIIIOJIHEHUE IEATEILHOCTH, PeIlICHHE MPOOIEMHBIX 3a1a4)




3. YCJIOBUSA PEAJIMBALIAU ITPOT'PAMMBLI YYEBHOI'O ITIPE/IMETA
3.1 TpeOoBaHMA K MUHMMAJIBLHOMY MATEPUAIBLHO-TEXHUYECKOMY 00ece4eHH 0
Peanuzammst yueObHOrOo mpeamera TpeOyeT Hamudus ydeOHOro KaOWHETa XHWMHH,
OMOJIOTMH U YKOJIOTUYECKUX OCHOB MPUPOIOTOIb30BAHUS.

O6opynoBaHue yueOHOTO KaOMHETa:

- MIOCAJI0OYHbIE MECTa MO KOJIUYECTBY O0yUYaIOIINXCS;

- pabouee MecTO MpernoaaBaTes;

- IEMOHCTPALIMOHHBIN CTOJ;

OcHailleHre KabuHeTa:

- nmabopaTopHOe OOOpYIOBAaHHME W PEAKTUBBI: TEXHUYECKHUE BECHI, INTATHBHI,
CIUPTOBKH, MPOOUPKOIEPKATEIb, ITUINHAPHI, MPOOUPKH, MTATUBBI 711 TPOOUPOK,
KOJIOBL.

PeakTuBsbI:

1.Heoprannyeckue BenecTna:

- METaJUIbl: HATPUH, KAJIUM, LHUHK, )KEJIE30, ATFOMUHUN, ME/Ib;
- COJIM METAJJIOB: XJOPHUbI, cyibdatel, cynbdua, docdaTsl, HUTPATHI, KAPOOHATHI,
noaua, GTopul, XpoMarhl;

- okcuael menu (II), kanpuus

- OCHOBAHMS: TUAPOKCHU HATPHs, Oapus

- aMMHaK BOJHBIN

2. Opranuyeckue BelecTBa:

- yKcycHas kuciota 9%;

- COJIM YKCYCHOW KHCJIOTHI: Kajus, HaTPUsl, CBUHIIA;

- caxaposa,

- He(dTb;

3.naukaTopsbl:

®denondranenx
MeTnoBbIi OpaHKEBBIN

3.2 UudopmannonHoe odecnievyeHne o0yueHust
Ilepeyenbr  y4eOHbIX wu3naHuii, VHTepHeT-pecypcoB, JAONMOJHUTEJIbHOH
JINTEPATYPHI.

OcHoenvle ucmounuKu:

["abpuensn, O. C. Xumus 118 npodeccuii 1 cneualbHOCTEN €CTECTBEHHO-HAYYHOTO
npoduia : yueOHuk mnsa crya. yupexaenuit CIIO / O. C. TI'abpuensn, U. T.
OctpoymoB [ u n1p.] - 6-e nu3n., crep. — M.: UL «Axanemusi», 2019. — 400 c. — Texer :
HEIOCPEICTBEHHBIM.



Epoxun, FO.M. Xumus mis npodeccuii U CenuaibHOCTeH TEXHUIECKOTO U
€CTeCTBEHHO-Hay4HOro npoduis : yueOnuk / FO. M. Epoxun, U. b. KoBanesa. - 6-
e u3x., crep. — M.: UL «Akagemus», 2019. — 496 c. — TekcT : HeMOCpeACTBEHHBIN.

ObpazosamenvHule calimal.

é "Bce obpazoanue UaTepnera' -

éPOCCHﬁCKHﬁ 0011e00pa30BaTEIbHBIN IOPTAT

Humeprnem-pecypcwi 015 peuienus nedazocuyeckux 3a0a4 npoekma

KyJibTypa nMCbMEHHOW peun
& Hayuno-nonynspuii MaTeprer-ypHan "Membrana"
é06pa3OBaTenBHLn71 MaTeMaTUYECKUMA CAMT.
T'azema "llepsoe cenmsops"
http://www.1september.ru
http://advsoft.1september.ru
http://psy.1september.ru/2001/48
http:// www.ug.ru

éHHdCX-BH UKJIOIIC NN

éP¥6pI/IKOH

MerasHIMKIIOnEe U



http://www.megabook.ru/
http://www.rubricon.ru/
http://encycl.yandex.ru/
http://www.ug.ru/
http://psy.1september.ru/2001/48
http://advsoft.1september.ru/
http://www.1september.ru/
http://www.exponenta.ru/
http://www.membrana.ru/
http://www.gramma.ru/
http://school.edu.ru/
http://pedsovet.org/

4. KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O
NPEIMETA
KoHTposb 1 o1eHKa pe3yabTaToB OCBOEGHUS Y4eOHOI0 MpeaAMeTa OCYLIeCTBISEeTCs
MpernojiaBaTesieM B MPOLEcce MPOBEIEHUs y4eOHBIX 3aHATHH, J1a0OpaTOpHBIX U
MIPaKTUYECKUX pa0OT, B XOA€ TEKYILEro U MPOMEKYTOUHOI'O KOHTPOJIA

Paznen Pesynerar | Bun ®opmsbl 1 MeTOABI KOHTpons | Bun ®dopma Onenka
W/WIm TemMa | Bl KOHTPOJIS OLIEHOYHOTO WHIIMBHYa | pE3yJbTaTo
OCBOCHHUS cpencTBa JIBHOTO B **
porpamMmm ydeTa
Bl yCIIeBacMO
3YH* CTH
Paznen 1. 1,2 Texyumii TectupoBanue, yCTHBIA U Tecr. YueOHsbIit banbHas
Tembr MTUCHMEHHBIH KOHTPOJIb. 3amanus s KypHAT (2-5)
1.1.-1.7. OreHka pe3yabTaToB 71a00paTOPHBIX
BBITTOJIHEHHSI JTA0OPATOPHBIX M | M MPAKTUYECKUX
MPaKTHYECKUX PadoOT. pabot
Paznen 2. 1,2 Texymmii TectupoBanue, yCTHBIA 1 Tecr. Yuebusrii | banpHas
Temst MUCHMEHHBIN KOHTPOJIB. 3amanus s KypHAI (2-5)
2.1-2.2. OrneHka pe3yabTaToB 71ab0paTOPHBIX
BBITTOJIHEHUSI JTA0OPATOPHBIX M | M IPAKTUYECKUX
MPaKTHYECKUX PadoT. pabot
Paspgen 3. 1,2 Texyumii TectupoBanue, yCTHBIA U Tecr. VueOHbIi Banbuas
Tewmbr MUCbMEHHBIA KOHTPOJIb. 3ananus s KypHAT (2-5)
3.1-3.11. OreHKa pe3yIbTaToB nmabopaTOPHBIX
BBITIOJTHEHHS TA0OPATOPHBIX M | M IMPAKTUIECKUX
MPaKTHYECKUX PadoT. pabot
Paznen 4. 1,2 Texymmii OrneHka pe3ybTaToB 3ananus s YueOHblit banpnas
Tema 4.1 BBITIOJIHEHHS JTA0OPATOPHBIX M | MPAaKTHYECKUX JKypHaJ (2-5)
MPaKTUIECKUX pabdoT. pabot
YueOHbIit 1,2 [Ipomexyto | Dx3ameH DK3aMCHAIIMOHH | Y4YeOHBIH banpnas
peaMeT YHBINA BIif OHyIeT KypHAIL. (2-5)
Ok3ameHar|
WOHHAs
BEZOMOCTh
3YH*
1-3HaHusA
2-yMeHus

OrieHka pe3ynbrarop**

- B Oamax (2-5)




OIEHKA OCBOEHMUS OBYYAIOIIUMUCH ITPOI'PAMMBI B YACTH
JOCTUXEHUSA IMYHOCTHBIX PE3YJIBTATOB

Kon
JINYHOCTHBIX
pesyaLTaTon MeTtoabl H3MepeHus
Kpurepun JIP o
nokasareJsen JIP
peajmu3zanuu
NPOrpamMMBblI
JleMoHCTpalys HaBBIKOB 37J0POBOT0 00pa3a >KU3HU U | AHKETHpPOBAHUE
BBICOKHU YPOBEHb KYJIBTYPBI 310poBbs | Onpocsl
JP9 o0yyaromuxcs. TectupoBaHus  pas3IMYHOTO
BHJIA
WuauBuayanbHele 6eceabl
[IposiBiieHNE DKONTOTHYECKON KYJIBTYphI, O€peKHOTO | AHKETUPOBAHUS
OTHOIIEHUS K  POJHOW  3eMje, HpUpOAHBIM | Ompockl
6orarctBaM Poccuu u mupa; Bbecennr
JIP 10 JleMoHCcTpauMss yYMEHUH M HaBBIKOB pa3yMHOIo | AKIuu
IIPUPOJONOIB30BaHUS, HETEPIIMMOIO OTHOLICHHA K | Y4YacTHE B  MEPONPHUATHAX

,HefICTBHHM, MPUHOCAIINM BpPC 5KOJIOTHH.
JleMOHCTpalsi yMeHU U HaBBIKOB HHTEpHET
0e30MmacHOCTH

caiita CereBHuOK.p(h
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