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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOUM PABOYEHN ITPOI'PAMMBbBI
OBIIEOBPA3OBATEJIBHOM JUCHOUILIAHBI «XUMMUS»

1.1. MecTO0 IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOW mnpodeccMoHAIbHOM
o0pa3oBaTe/IbHON MPOrpaMMblI

OO61eo0pazoBaTenbHas AUCHUIUIMHA « XUMUSD» U3y4aeTcs Ha 0a30BOM ypOBHE B
oO1reoOpa3oBaTeIbHOM IIMKJIE Y4YeOHOro TIUIaHa OCHOBHOM MpodeccuoHaNbHON
oOpa3oBaTeIbHON MPOrpaMMbl YKPYMHEHHBIX Tpynm cneruaiasHoct  11.02.17
Pa3paboTka 3eKTPOHHBIX YCTPOUCTB U CUCTEM.

1.2. Hesn u muIaHUpPyeMble Pe3yJbTAThl 0CBOECHUSI JUCITUTIIHHBI

1.2.1. lean u 3agaun JUCUUTJIMHBI

dopMUpOBaHUE Yy CTYACHTOB MPEJACTABICHUS O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPA KaK OCHOBBI IPUHSATHUS PEIICHUN B )KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIMSIX, OTBETCTBEHHOIO MMOBEJICHUS B IPUPOTHON cpejie.

3agaum IMCUMILIUHBI:

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IIPOILIECCOB U SBJIEHUM B OKPYXKAIOWIIEH CpeAe, LENOCTHOW HAYYHOM KapTHHBI MHDA,
B3aMMOCBSI3M M B3aHMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBIATH (OPMYJIbl HEOPTAaHUYECKUX W OPTaHMYCCKUX
BEII[ECTB, YPABHEHUSI XUMUYECKUX PEAKIUN, OOBSICHITH UX CMBICI, HHTEPIPETUPOBATH
pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  TPOBEJICHUS  MPOCTEHIIMX  XUMHYECKHX
AKCTICPUMEHTAJILHBIX UCCIIEIOBAaHUH C COOII0ICHUEM TIPaBUJT 6€30I1aCHOT0 0OpAaIICHUS
C BEIICCTBAMH U JJa0OPaTOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh WH(OpPMAIMI0O XMMHYECKOTO XapakTepa W3
pPa3TUYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUS TPOTHO3UPOBATH MOCIIEICTBHS CBOCH JEATCILHOCTH U
XUMHUYECKUX TPUPOTHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopmMupoBaTh MOHWMAHUE 3HAYMMOCTU JOCTHXKCHHM XUMHUYECKOW HAyKU U
TEXHOJIOTUM JIJIsl pa3BUTHUS COIIMATIBHON 1 TTPOU3BOICTBEHHOM cep.



1.2.2. Il;ianupyemMble pe3yJabTaThbl 0CBOCHHSA 0011e00pa3oBaTe/ibHOM JMCUMILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Koa n Ilnanupyemsie pe3yJbTAThl 0CBOCHHUS AUCHHILINHBI
HAUMEHOBaHU
e

¢popmupyembIx O0mmue JlucuunmHapHbIe

KOMIIeTeHIN i

OK 01. B yacTu Tpy/10BOr0 BOCIIMTAHHUSA: - BIQJETh CHCTEMOW XUMMYECKMX 3HaHMHM, KOTOpas BKJIIOYACT:

Bribupats - TOTOBHOCTb K TpYyAy, OCO3HAHHWE LIEHHOCTU | OCHOBOINOJArarwlue MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas

Croco0bl MacTepcTBa, TPYA0I00HE; oboJsiouKka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYII,

pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  JESTENBHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULATEIbHOCTh, CTENEHb OKUCIEHMS, XUMUYECKas

npodeccuoHan | TEXHOJIOIMYECKON M COLMAIbHOM HAIlPaBI€HHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIPHBI 00beM, YIJIEpOJIHBIH CKeJET,

BHOMU CMOCOOHOCTh MHUIMHMPOBAThH, IUIAHWPOBATh W | QYHKIMOHANBHAS TPYIINa, PaJUKall, H30MEPHs, U30MEPhI, TOMOJIOTHIYECKUI

NESITeIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | pSA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- U a30TCO/AEpIKaIle COeIMHEHHUS,

IIPUMEHUTENbH | - HHTEpeC K Ppa3InYHbIM cepaM | OMOJIOTMUECKH aKTUBHbBIE BEIECTBA (YIJIEBOABI, JKUPBI, OEJKH), MOHOMED,

0 K Pa3JInYHbIM | IPOPeCcCHOHATBHOM e TETbHOCTH, MIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiasenne  YHMBEPCAJIBHBIMH  y4eOHBIMH | KDUCTAJUIMYECKAsl PELIeTKA, THUIbI XMMUYECKUX PEAKIHUH (OKUCIUTEIBHO-
NMO3HABATEJIbHBIMH AeHCTBUAMM: BOCCTAHOBUTEIIbHBIE, K30-U 3HJIOTEPMUUYECKHE, PEAKLIMH HOHHOIO OOMEeHa),
a) 6azoBble JIOTHYeCKHe JelCTBHUS: PacTBOp, AJIEKTPOJIUTHI, HEITEKTPOIUTHI, JIEKTPOIUTHYECKAs AUCCOIHALIMS,
- CaMOCTOSITEIILHO dbopmynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON pEaklUU, XUMUYECKOE
aKTyalu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M  3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHHS
BCECTOPOHHE; opranuueckux BemectB A.M. bymiepoBa, Teopus 3IEKTPOIMTHYECKON

- YCTaHAaBJIMBATb CyHIeCTBeHHI)II\/'I IIPpU3HAK WA
OCHOBaHUSl ISl CpaBHEHHs, KIacCH(PHUKAIUU U
0000MIeHHS;

- OIpenensaTh UeNd JesSTeNbHOCTH,
mapaMETPhl U KPUTEPHUU UX JOCTUIKCHUA,
- BBIBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paccMaTpruBACMBIX SABJICHUAX,

3aJaBaTb

aucconuanuu, nepuogudeckuil 3akod .M. MenneneeBa, 3aKOH COXpaHEHHs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (aKTOJIOTHMUYECKUE
CBEJICHHUS O CBOMCTBAaX, COCTaBE, MOJyUYECHUH U OE30IIaCHOM HCIIOJIb30BaHUU
BAOXHEUIIMX HEOPraHMYECKUX M OPraHMYecKHUX BeUIeCTB B OBITY U
MPaKTUYECKON JAESITETbHOCTH YEJIOBEKa;

- yYMEThb BBIABJIATH XapaKTEpHbIE NPHU3HAKM M B3aMMOCBA3b H3YYEHHBIX
HOHﬂTHfI, MPUMCHATH COOTBETCTBYIOIIUEC ITOHATUA TP OMMUCAHUHN CTPOCHUA U
CBOMCTB HEOPraHMYECKMX W OPraHMUYECKHUX BEIIECTB M HUX IPEBPALLECHUI;
BBISIBJIATD B3aNMOCBA3b XUMHUYCECKUX 3HAaHUH C IIOHATHUSIMU n




- BHOCUTH KOPPEKTHUBHI B JCSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJIbTATOB IIEJIsIM, OIICHUBATH
PUCKU TIOCITIEACTBHIA e TSIILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

- BJIQJICTh HABBIKAMH Y4€OHO-HUCCIIEeIOBATEIILCKON 1
MIPOCKTHOM NIEeATEIbHOCTH, HABBIKAMU Pa3peIIcHUs
pooem;

- BBIIBJIATH MPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyaJIM3UPOBATh 3a7ady, BBIBUTATH TUIIOTE3Y €€
pernieHus, HaXOJIUTh apryMeHTBI ibit:
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUMW, 3a7aBaTh
rapameTpbl U KpUTEPUU PEIICHHUS,

- AQHAJIM3WPOBATH IOJIYUCHHBIC B XOJIE PEIICHUS
3a/laydl pe3yNbTaThl, KPUTUYECKU OILICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHUEC B
HOBBIX YCIIOBHUSX;

- YMETh TIEPEHOCUTH 3HAHUS B IMO3HABATEIHHYIO H
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH,

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIOBHTaTh  HOBBEIE  HIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATEIHHON U COIUAIBHON TIPAKTHKE

npeJIarath

IIPEICTABICHUSIMU JIPYTMX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMETb HCHOJb30BaThb HAMMCHOBAaHUSA XHMUYECKUX  COCIUHEHUH
MEXKIYHAPOAHOTO COKO3a TEOPETUYECKOM U MPUKIAJHOM XHUMHU U
TPUBHAJIbHbIE HA3BAHUS BXKHEHIINX BEILECTB (ITHJICH, alleTUIIEH, [NINLEPUH,
¢beHon, Qopmanmbaerus, YKCyCHas KHUCIIOTa, TJIMLIMH, YrapHbId Tas,
YIJIEKUCIIBIA a3, aMMHaK, ralleHas W3BECTb, HETalleHas U3BECThb, IUThEBAs
colla ¥ JPYTUX), COCTaBIATH (POPMYJIbl HEOPraHWUYECKHX M OPraHUYECKUX
BEIIECTB, YPABHEHUS XUMHUYECKUX pPEAKUUH, OOBACHATH HX CMBICIH,
MIO/ITBEPK/1aTh XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIMMU IKCIEPUMEHTAMHU U 3aIUCSMU YPABHEHUN XMMHUYECKHUX
peaKuHnii;

- YMETb YCTAaHAaBIMBAaTh IPHUHAIJICKHOCTb M3YUYEHHBIX HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB K ONPEJEICHHBIM KJaccaM U IpyINIaM COeIWHEHUH,
XapaKTepu30BaTh HMX COCTaB W BAXKHEHIIME CBOMICTBA; ONPENENATh BHIBI
XUMHUYECKUX CBs3€HM (KOBaJE€HTHAas, MOHHAs, METa/NIn4YecKasi, BOJIOPO/IHAA),
THUIIBl KPUCTANIMYECKUX PEIIETOK BEIIECTB; KJIaccu(GUIUpOBaTh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XMMHUYECKOH  COCTaBIIsIOLIEH
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJIM XUMHUU B TO3HAHWUU SBJICHUHN
Opupoasl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATIBHOW IT'PaMOTHOCTH, HEOOXOIMMOM Ui peleHus] MPaKTUYECKUX
3aJa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/0pOBBIO U
MIPUPOIHOM CPEJE;

- yMeTb MpPOBOJUTH pacueTsl MO XUMHUYECKHM (opMynaM M ypaBHEHUSIM
XUMHUYECKUX  peakuud ¢  HCIOJNb30BaHMEM  (U3NYECKUX  BEJIMYHH,
XapaKTepU3YIOIIUX BEIIeCTBa C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0ObeMa
(HOpMaslbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMs IS NPHUHATHS PELIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
cpencTBa

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOLIECTBEHHOW MPaKTHKH,

- YMETh IJTAHUPOBATH U BBIIIOJIHATH XUMUYECKHI SIKCIIEPUMEHT (TIPEeBpaICHHS
OpPraHNYeCKHUX BEUIECTB MPY HArPEBAHUH, TOJTYYEHHE ATUIIEHA U U3YYECHHUE €T0
CBOWCTB, KAQUECTBECHHBIC PEAKLIMM HA aJbJIETUIbl, KpaxMall, YKCYCHYIO
KHUCJIOTY; J€HATypalusi OSJIKOB MPH HarpeBaHWHM, [IBETHBIC PEAKIIUN OEIJIKOB;




MIOWCKa,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBIMIOJTHEHUS
3a1a4
npodeccuoHal
bHOU

e TEIbHOCTH

OCHOBAaHHOT'O Ha uasnore KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAaHMIO CBOEr0 MeCTa B
MIOJIMKYJIBTYPHOM MUDE;

- COBEPILICHCTBOBAHME S3BIKOBOM M YMTATEIbCKOU
KYJbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXKIY
JIOJbMU U ITIO3HAHUS MUPA;

- OCO3HaHUE LEHHOCTU HAy4YHOU JEATEIbHOCTH,

TOTOBHOCTh  OCYIIECTBJISITH  MPOEKTHYIO U
HCCIIEIOBATENbCKYIO JIeATETLHOCTh
WHIUBUAYAIBHO U B TPYIIIE;

OBjajeHHe  YHMBEPCAJLHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padora ¢ ungopmanmeii:

- BJIQJIeTh HABBIKAMH MOJyuyeHUs HHPOpPMAIUH U3
HWCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSATEIbHO
OCYILIECTBIATh MOUCK, aHAIHN3, CUCTEMaTU3alINIO0 U
WHTEPIIPETAINIO HHPOPMAIIH PA3TUIHBIX BHIOB U
(dbopM mpecTaBiIeHUS;

- co3/JaBaTh TEKCTHl B pa3lIMYHBIX (opmarax c
y4eTOM Ha3Ha4YeHWs WHpOpMAllMK U IIEeTEBOM
ayIMTOpUH, BBIOMpas ONTUMAIbHYIO  (Qopmy
MPEACTABICHUS U BU3YyaIU3alNH;

- OLIGHMBAaTh JOCTOBEPHOCTh, JIETUTUMHOCTH
nH(pOpMAallUK, €€ COOTBETCTBHE IMPABOBBIM U
MOPAJIbHO-dTUYECKUM HOPMaM;

- HCIONB30BaTh CPEACTBa WH(OPMALMOHHBIX H
KOMMYHUKAITMOHHBIX ~TEXHOJIOTMH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpTaHW3aIMOHHBIX  337ad C  COOJIIOJICHHEM
TpeOOBaHUI IPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepexeHusi, TMPABOBBIX U
TUYECKHX  HOPM, HOpPM  HH(POPMAIMOHHON
0€30ITaCHOCTH;

MIPOBOJIUTH PEAKIIMK HOHHOTO 0OMEHa, OTIPEIeNIATh CPEy BOJHBIX PACTBOPOB,
KauecTBEHHbIE peakuu Ha cyinbdar-, KapOOHAT- U XJIOPHUA-aHHUOHBI, Ha
KaTHOH aMMOHMUS; peIIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiisl"
u "Hemeramibl") B COOTBETCTBHH C MPABWIAMH TEXHHKH O€30MAaCHOCTH TPH
00palIeHn! ¢ BEIIeCTBAaMH U JIAOOpaTOPHBIM 000pyI0BAHNEM; IPEICTABIIATh
pe3yNbTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amuch ypaBHEHUN
COOTBETCTBYIOLIMX PEAKIHMiA U (HOPMYyIHPOBATh BHIBOJBI HA OCHOBE 3THX
PE3yJIbTaTOB;

- YMETh aHATU3UPOBATh XUMUYECKYIO0 HH(POPMAIIHIO, TIOTYIaeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHdopmanmu, cetb IHTepHET U apyrue);

- BJIa/IeTh OCHOBHBIMU METOIAMU HAYYHOI'O [IO3HAHUS BEIIECTB U XMMHUECKUX
sBIIeHUH (HaOII0AeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMeTb MpPOBOJIUTH pPacueThl MO XUMHYECKHM (opMynaM H ypaBHEHHIM
XUMHUYECKUX  peakuuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTEepU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIE XMMMUYECKHUE 3HAHMS JJIs NPHUHATHS PELICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHO-
HCCIIEJIOBATENIbCKOM, IPOEKTHOM W COLUMAIBHOU
NESTEIIBHOCTH;

Osinanenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH 1eHICTBUAMM:

I') COBMECTHAS 1eATEIbHOCTD:

- IIOHMMaTb M HCIOJIb30BAaTh IPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- INpUHUMAaTh LEIU COBMECTHOW JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHIA,
pacupenenarTb pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

- KOOPJMHUPOBAaTb U BBHIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHNE B PA3UYHBIX CUTYAIUsX, MPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBJajieHHe YHMBEPCAJIbHBIMH PeryJIATHBHBIMHU
JeficTBUSIMU:

1) NPUHATHE ce0s U APYTUX JIIOJe:

- IPUHUMATh MOTUBBI U APTYMEHTBI JIPYTUX JIOAEH
MIPU aHAJIM3E PE3YJIbTAaTOB JEATEILHOCTH;

- IpU3HABaTh CBOE MPABO U IIPABO APYTHX JIOIeH Ha
OINOKHU;

- pa3BUBATh CIIOCOOHOCTH MTOHUMATH MUP C
TIO3UIINH JIPYTOTO YEJIOBEKa;

- YMETb IUIAHUPOBATH U BBIIOJIHATh XUMHUECKUI IKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUHU, IOJIYyUEHHE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAUECTBEHHBbIC pEaKUUM Ha aJbJETMIbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; ACHATypauus OCJIKOB IPH HArpEBaHHH, IIBETHBIC PEAKIMU OEJIKOB;
IIPOBOJIUTH PEAKIIMYM HOHHOT'O 0OMEHA, ONIpeNIeNATh CPely BOJHBIX PaCTBOPOB,
KAuecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "MeTaisl"
n "Hemeramibl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MACHOCTH NPU
oOpallleHnH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pyIOBaHUEM; ITPEICTABIATh
pe3yabTaThl XWMHUYECKOTO SKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX PEAKIMA U (HOPMYyIMpPOBATh BHIBOJBl HA OCHOBE 3THUX
pe3yIbTaTOB




OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepex
EHHUIO,
MIPUMEHSATH
3HaHUs 00
U3MEHEHUU
KJIUMATa,
MPUHIHUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,
3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYaIUsAX

B 00/1acTH 3K0J10THY€CKOT0 BOCITUTAHMS:

- c(OPMUPOBAHHOCTb HKOJIOTUYECKON KYJIBTYpHI,
[MOHMUMAaHUE BIIUSHUSA COLUUAIBHO-3KOHOMUYECKUX
MPOLIECCOB  HAa  COCTOSIHUE  NPUPOAHOU U
COLIMAJIBHOW  Cpenbl, OCO3HAaHUE TIJ100aIbHOIrO
XapakTepa 3KOJOTHYECKUX MPoOIieM;

- IUIAHUPOBAHHUE M OCYLIECTBIICHUE JCHUCTBUI B
OKpY’Kalollled cpeAe Ha OCHOBE 3HAHMS LeJeu
YCTOMYMBOT'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HETIPUATUE JEHCTBUM, IPUHOCSIINX BpeL
OKpY>Karollen cpere;

- yMEHHE MPOTHO3UPOBATH HEOIArOMPUATHBIC
JKOJIOTUYECKUE MOCHEACTBUSA NPEAPUHUMAEMBIX
JEHCTBUM, PEAOTBPAILATh UX;

- paciupeHnue OmbITa
JKOJIOTMYECKOW HAIIPaBIECHHOCTH;
- OBJIaJICHUE HaBBIKAMHU Y4eOHO-HCCIIEI0BATEBCKOM,
MPOEKTHOM U COLIMAIBHOMN AESITEIbHOCTH;

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUS: O XHMHUYECKOW  COCTaBISIOMICH
€CTECTBEHHOHAy4YHON KapTHUHbBl MHPA, POJIM XUMHHM B IO3HAHWM SIBJICHUU
OpUPOAB,, B (QOPMUPOBAHUU MBIIUICHUS U KYyJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHus] MPaKTUYECKUX
3a/1a4 ¥ HKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHUSI K CBOEMY 3J0POBBIO U
MIPUPOJIHOM cpefe;

- yMeTh COOIOATh MPaBHJIa YKOJOTHUECKU [1eTIeCO00pPa3HOTO MOBEICHUS B
ObITY U TPYIOBOW JESATENBHOCTH B IIENISIX COXPAaHEHUS CBOETO 370POBbS U
OKpY>Kalolllel NPUPOJHOW Cpelbl; YYUTHIBATH ONACHOCTH BO3JCHCTBHUS HA
JKUBBIE OPraHU3MBbl OIPEACIICHHBIX BEIIECTB, ITOHMMAas CMBICI IOKa3aTells
MpeIeIbHON TOMYCTUMOW KOHUECHTPALIMU

1.3. PekoMeHyeMoOe KOJMYECTBO YACOB HA OCBOEHHE MPOrPaAMMbI THMCIHILIAHBI:

MaKCUMaJbHOW y4eOHOM Harpy3ku o0ydaroierocsi 72 yaca, B TOM 4YHCJIE:
TeopeTudeckoro ooydenus 40 gacos
MIPAKTUYECKUX 3aHATUN 24 4acoB
CaMOCTOSITENIbHAsL BHEAYIUTOPHAs paboTa § 4acos




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Buna yuyeo6Hoii padoThl

Oovem uacoe

1 cemecmp 2 cemecmp
MaxkcumasnbHasi yueOHasi HATpy3Ka (Bcero) 34 38
Oos3aTesibHas ayiuTOpHAasl ydyeOHasi 30 34
Harpy3ka (Bcero)
B TOM YHCJIE:
JIEKIIAN 20 20
MIPAKTHYECKUE 3aHSATHUS 10 14
Dopmbl npomedrcymouHou ammecmayuu Hugppepenyu-
POBAHHDBIU
3auem
CaMocrosiTe/IbHAsA BHEAYAUTOPHAA y4eOHas 4 4
Harpyska (Bcero)




2.2. TemaTH4YeCKHUil IUIAH U COAEPKAHNE TUCHUTLINHBI

Yposenw
HaumenoBanue Conep:kanue y4yeOHOro MaTepuaJa, J1a00paTopHble U MPaKTHYecKHe padoThl, CAMOCTOATEIbHASA Oo0bem
pa3/iesioB U TeM padora o0y4aromuxcs, KypcoBas padot (IIPOeKT) (eciu npedycmompensl) 4acos oce;)lenu
1 2 3 4
Paznea 1. Oprannyeckasi XuMHsl 30
Tema 1.1. Coaeprxkanue y4eOHOI0o MaTepuaJia 2
OcHoBHbIEe TOHATHA | 1 [Ipenmer opranuueckoit xumuu. [IpupoaHble, HCKYCCTBEHHBIE U CHHTETHYECKHE OPraHUYeCKHe 2 1
OpraHn4ecKoi BeuiecTBa. CpaBHEHUE OPraHUYECKUX BELIECTB C HEOPraHUYECKUMU. Teopust CTpOeHUsI OPraHUYECKUX
XHMHHU H TeOpUs coequHeHnii A.M. bytnepoBa. OCHOBHbIE MOJIOKEHUS TEOPHUH XMMHUYECKOTO CTpoeHus. M3omepus u
CTpOeHus n30Mephl. XUMU4eckue (GopMyssl ¥ MOJEIM MOJIEKYJ B OpraHmdeckod xumuu. Kraccudukanms
OpraHuvyecKux opraHuuyeckux BemiecTB. Kiaccudukaius BelecTB MO CTPOCHHUIO YIIIEPOAHOrO CKEJIeTa W HAIUYHUIO
coeMHeHU ¢byHKkunoHaNBHBIX rpymil. ['omosnoru u romonorusi. Hawana sHomenknaryper IUPAC. Knaccudukanus
peakuuii B opranmyeckoil xumuu. Peakuuu mnpucoenvHeHus (TUAPUPOBAHUSA, TaJOTEHUPOBAHUS,
TUIpOTaoreHUPOBaHMUS, rUipaTalym). Peakuuu OTLICTICHUS (meruapupoBaHus,
JeTUIpOraJoreHupoBanus, Aeruapataiun). Peakuuu 3amenienus. Peakiuu nusoMepu3anuu.
IIpakTH4eckoe 3aHATHE 2 1
[TpoBepka 3HaHU# oOywaromuxcs mo Teme 1.1. 3HaHME OCHOBHBIX TMOJIOKEHUW Teopuu bytiepoBa, ymeHue
IIOCTPOECHHSI YITIEPOJHBIX CKEJIETOB Ha NPUMEPE NPOCTBIX YIVIEBOJAOPOJOB M MX IPOU3BOJHBIX. YMEHHUE
OTIpeAENATh TUIIBI THOPUIN3ALIMN aTOMOB YIJIepoJia, HaJIMYhe MU- U CUTMa- CBA3€il B CTPYKTYpHOH opmyre
OpPraHUYECKOT0 BEIIECTBA.
Tema 1.2. Conep:xaHue yueOHOro MaTepuaJia 8
Yraesonopoasl u ux | 1 AnKaHbl. AJIKaHBI: TOMOJIOTHYECKHH PsAJl, K30MEPHUS U HOMEHKJIATypa alKaHOB. XMMHYECKHE CBOHCTBA 2 1
NPUPOIHBIE aJIKaHOB (M€TaHa, 3TaHa): TOPeHHe, 3aMellleHue, pa3ioKeHue, neruapuponanue. [I[pumeHeHe akaHoB
HCTOYHUKH Ha OCHOBe CBOMCTB. [Iporecchl mpoMblluIeHHOU nepepaboTKu HeTH: KpeKUHT, pugopMuHT. OKTaHOBOE
YHiCI0 OEH3WHOB M LETAHOBOE YHUCIIO TU3EIbHOro TomnBa. Kokcoxumuueckoe Mpou3BOACTBO U €T0
MIPOYKIIHS.
Pemenne skcriepuMeHTaIbHBIX 3a7a4
2 AJKeHBl. DTUJIEH, €ro IMoJlyueHue (JIeruJIpupoBaHUEM 5TaHa, JENOoJIMMEpH3aluell MOJNATUIICHA). 1
I'oMosiornueckuii psz, ©30Mepusi, HOMEHKIIATypa aJKeHOB. XMMHUYECKHE CBOMCTBA ATUJIEHA: TOPEHHE,
KaueCTBeHHBbIC peakinu (oOeciBeYrBaHWEe OpPOMHOM BOJBI M pacTBOpa TEpPMaHTaHaTa Kallus), 4

ruaparanus, nmoJJuMepu3arus. HpI/IMCHCHI/IC 3TUJIEHA HA OCHOBE CBOMCTB. I[I/ICHBI H Kay4yKH. Ilonsarue
0 JJUCHAaX KaK YIrjeBoaopoaax C ABYMs ﬂBOﬁHBIMH CBA3sSIMHU. COHpSDKeHHI)Ie JHUCHBI. XuMudeckue




cBoiicTBa OyTaaueHa-1,3 u nzonpeHa: obeciBeunBaHe OPOMHOM BOJBI U MOJUMEPU3ALUS B KaydyKH.
HarypanbHblii U cuHTETHYECKHE Kaydyku. Pe3umHa. AJKkuHBI. AUETHIeH. XHUMHUYECKHE CBOMCTBA
alleTUIICHA: TOpeHHe, 00ecBEYMBaHNE OPOMHOI BOJIbI, IPUCOEIMHEHUE XJIOPOBOJOPOA U THPATAIIHSL.
[IpumeHneHue aneTniieHa Ha OCHOBE CBOMCTB. MeXKKJ1accoBasi U30MEpHs C aJKaJueHaMH.

Apenbl. benson. Xumuueckue cBoiicTBa OeH30i1a: TOPEHUE, peaKUK 3aMeleHHs (raJoreHUpOBaHue,
HutpoBanue). [Ipumenenne 6eH3051a HA OCHOBE CBOMCTB.

KTHYCCKHE 3aHATUSA

[IpenenpHble yrieBo1opoibl. AJIKaHbl. XMMHUYECKUE U (PU3NYECKHE CBOWCTBA, OJYYCHHUE.

HenpeﬂeanHe YriI€BOAOPOJAbl, XUMUYCCKUEC U (bI/ISI/I‘IeCKI/Ie CBOﬁCTBa, IMOJIYYCHHUC.

3

ApoMaTudecKkue yriieBOAOPOJIbI Ha puMepe OCH30J1a U €r0 MPOCTEUITUX TOMOJIOTOB. XUMHUYCCKUE H
(dbu3nyeckre CBOMCTBA, MOTyYEHUE.

Tema 1.3.
Kucaopoacoaep:xann
e OpraHnvyecKue
coeIMHEHHUA

Coaep:xaHue yueOHOro MaTepuaJia

oo

1.

Cnuprsl. [Tonyuenue 3TaHoa OpOXKEHHUEM IUIFOKO3bI U 'MJIpaTaleil 3TuieHa. [ uapokcuiabpHas rpynmna
Kak (QyHKUuMOHanbHasA. [loHATHE O TpeneNbHBIX OJHOATOMHBIX CHHPTaX. XHMHUYECKHE CBOMCTBa
3TaHOJIA: B3aUMOJICHCTBHE C HATpUEM, OOpa30BaHUE NPOCTHIX U CIOXKHBIX I(PHUPOB, OKUCIECHUE B
anpaerun. IlpuMeHeHwe »53TaHOIA Ha OCHOBE CBOMCTB. AJIKOrONM3M, €ro IOCIEACTBUS U
npenynpexaeHue. [ mnepyus Kak npeacTaBUTeNIb MHOTOATOMHBIX CIIMPTOB. KauecTBeHHas peakuys Ha
MHOI0aToMHble crupThl. IIpumenenue riounepuna. @enos. Ousnyeckne M XUMHUYECKHE CBOMCTBA
¢denona. BzaumHoe BIMsSHUE aTOMOB B MOJIeKyJe (eHoa: B3aUMOAECHCTBIE C THAPOKCUIOM HATpHs U
a30THOM kucaoroil. [Ipumenenne eHona Ha OCHOBE €ro CBOKWCTBA

Anpnerunpl. [lonstue 06 anpaerngax. AnabaerugHas rpymnmna kak GyHKUuoHaibHas. Dopmanbiaerua u
€ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIIYIO KHUCJIOTY, BOCCTAHOBJIIEHUE B COOTBETCTBYIOIIUI CIIUPT.
[Tonmy4yeHue anpAETHIOB OKUCIEHHUEM COOTBETCTBYIOIIMX cnupToB. IIpuMeHeHue opmanbaeruia Ha
ocHoBe ero cBoicTB. Kap6oHoBbie kucnoTel. [IonsTHE 0 KapOoHOBBIX KHcaoTax. KapOokcuibHas rpymnmna
Kak (QyHKUIHMOHAJbHAs. ['OMOOTMYECKUN psii NpeAeibHbIX OAHOOCHOBHBIX KapOOHOBBIX KHCIOT.
[TonydyeHnne kapOOHOBBIX KUCIOT OKMCIEHUEM alIbJAETUI0B. XUMUYECKUE CBOMCTBA YKCYCHON KUCIIOTHI:
o0Iye CBOWCTBA C MHMHEPAJIbHBIMH KUCIOTaMU U peakuuu srepudukanmu. IlpumeHenune ykcycHoi
KHMCJIOTBI HA OCHOBE CBOMCTB. BhICIINE )KMpPHBIE KHCIOTHI HA TPUMEPE NAITBMUTHHOBOM M CTEAPUHOBOM.

IIpa

KTHY€CKHME 3aHATUA
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1. Xumuueckue u pu3ndecKre CBONCTBA CIUPTOB (OKUCIICHUE CITUPTA B allbJETU/I, TIOTyUYCHHE TIUIepaTa
MEJIH, TATPOCKOITMYHOCTH ),

2. Xumuueckue U (pU3MUECKHE CBOWCTBA aNbJACTHAOB (PEaKIus CepeOpsSHOrO 3epKalia, OKHCICHUE
albJICTHU/IOB B KMCJIOTY ¢ ToMoribto ruapokcuaa meau (11));

3. CBoiicTBa YKCYCHOM KUCIIOTHI (B3aUMOJICHCTBHE C METANIaMH, C OCHOBAHUSIMH, C COJISIMHU, OTHOIIIEHHE K
HWHJIUKATOpam);

Tema 1.4 Conep:xanue yueOHOro MaTepuaJia 2
Asorconepxamue | Ilommmepswl. benku u nonucaxapuibl Kak OUOMOTUMEPBI. 2
OpraHuveckKue IInacrtmaccesl. [lonyyenue nonuMepoB peakiueil noJauMepu3ay 1 MOJIMKOHAeHCAllMK. TepMoIIacTUUHbIE
COCAUHCHUS. U TEpMOPEaKTUBHbIE TUIacTMacchl. IIpencraBurenu miactmacc.
IHoymmmepnl Bouokna, nx knaccudukanus. [Tomyaenne BosiokoH. OTenbHbIC TPEACTABUTENN XUMUYECKUX BOJIOKOH.
IIpakTHYecKoe 3aHATHE 2
1. O6mee nonumanne BMC: knaccudukaimm, crnocodax noiay4eHus, Gu3nKo-MeXaHHIECKHe CBONCTBA,
COCTOSIHUS, XUMUYECKUE CBOMCTBA, IPUMEHEHHUE.
Pasnean 2. OO0urasi ¥ HeOpraHm4veckKast XuMusi 34
Tema 2.1. OcHoBHbIe | Conep:xkaHue y4eOHOT0 MaTepHuaJia 2
TMOHATHUA U 32AKOHBI OcHoBHBIe NOHATHA XMMHH. BemectBo. Atom. Mosekyna. XUMHUYECKHM DJIEMEHT. AJUIOTPOINMS.
XHMHUH IIpocteie u cnoxHbIe BemecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEIECTB. XUMUUYECKNE 3HAKU 1
u ¢popMyiibl. OTHOCUTENBHBIE AaTOMHAS U MOJIEKYJIsipHast Maccbl. KonnyecTBo BelecTna.
OcHOBHBIC 3aKOHbI XUMHH. 3aKOH COXPAaHEHHS MacChl BEIIECTB. 3aKOH MTOCTOSHCTBA COCTaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpBI. 3aKOH ABOTaJpo U CIEACTBUS UX HETO.
PacueTHble 3a1aun Ha HaX0XKIEHUE OTHOCUTEIBHON MOJIEKYJIIPHON MaccChl, ONIPEEIEHHE MacCOBOM J10JI1
XUMHUYECKHUX 3JIEMEHTOB B CJI0KHOM BEIIIECTBE.
Ilepnonnuecknii 3axkon .M. MengeneeBa. Otkpeitue .M. MenneneeseiMm [leproguueckoro 3akoHa.
[Tepuoanueckwuii 3akon B popmynuposke /.M. Menpaeneena. 1

[lepuonnueckass TabiauIa XMMHUYECKUX DJEMEHTOB — rpaduyeckoe OTOOpaKeHHE MNEepUOIUIECKOro
3akoHa. CTpyKTypa NEpUOAMYECKON TaOMUIbl: Mepuobl (Majble W OoJblIve), Ipynnbl (TJaBHas U
moOoYHas).

Crpoenue aroma u nepuoanmyeckuii 3axkon .M. MenneneeBa. ATom — ciioxkHas 4dactuua. Aapo
(IpOTOHBI U HEHUTPOHBI) U HNEKTPOHHAA 000s10uKa. M30TO0mbI. CTpOoEHUE 3JEKTPOHHBIX 000JI0YEK aTOMOB
JJIEMEHTOB MaJbIX MeprogoB. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX O00O0JOYEK aTOMOB 3JEMEHTOB
OoNpIIMX TEPHOAOB (NEepexXOAHbIX 3ieMeHToB). [loHstne 00 opoOurtamsix. S-, p- u d-OpOuramu.
DJNEeKTpOHHBIE KOH(UTYpalluu aTOMOB XHMHYECKMX »dJeMeHToB. CoBpemeHHas (QOpMyIHpoBKa
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NEpUOANYCCKOro 3aKOHa. 3HadcHUE NepUoaANYCCKOro 3aKOHa U HQpHOI[H‘-IGCKOfI CHUCTCMbI XUMHNUYCCKHUX
9JICMCHTOB ,HI/I MeHI[CJ'IeeBa IJI1 pa3BUTHUA HAYKHW U ITIOHUMAHUA XHUMHYCCKOM KapTUHbLI MUPA.

Tema 2.2.
CTtpoeHue BelecTBa

Copep:kanue y4eOHOro MaTepuaJa

Honnas xumu4eckas cBsi3b. KaTHOHBI, X 00pa3oBaHKe U3 aTOMOB B pe3yJIbTaTe MPOIecca OKUCICHUSI.
AHnoHBI, X 00pa3oBaHUe U3 aTOMOB B pe3yibTaTe Mpoliecca BoccTaHOBIIeHUA. FloHHas CBsI3b, KaK CBA3b
MEXy KATHOHAMHU ¥ aHHOHAMH 32 CUET AJIEKTPOCTATUYECKOT0 NpuTsHKeHus. Kiaccudukanys HOHOB: 1O
COCTaBy, 3HAKy 3aps/ia, HAIMYUIO TUApaTHON 00010uku. MoHHbIe kpucTammyeckue pemetku. CBoicTBa
BELIECTB C NIOHHBIM TUIIOM KPUCTAININYECKON PELLETKH.

KoBajienTHass xuMuyeckasi cBsizb. MexaHu3M oOpa30oBaHHUsl KOBAJIEHTHOW CBA3M (OOMEHHBIM U
JIOHOPHO-aKLENTOPHBIN). DJIEKTpOOTpULIaTENbHOCTh. KoBalleHTHBIE NOJSpHAas U HENOJISIPHAs CBS3U.
KpatHocTh KOBajeHTHOH cBsi3u. MoOJeKynsipHble M aTOMHbIE KpUCTaUIMueckue pemeTkd. CBoHCTBa
BEILIECTB C MOJICKYJISIPHBIMU U @TOMHBIMH KPUCTALTUYECKUMH PEIICTKAMH.

Merannuyeckasi cBsizb. MeTamnuyeckas KpUCTAIIMYECKAsl PelIeTKa M MeTaUIMuecKas XUMHUYecKas
CBs3b. PU3HNYECKUE CBOWCTBA METAIIIOB.

ArperaTHble COCTOSIHUSI BelIeCTB U BOJOPOIHAS CBSA3b. TBEpI0E, )KUIKOE U ra3000pa3HOE COCTOSHUS
BeulecTB. [lepexon BelecTBa U3 OJHOTO arperaTHOro COCTOSIHUS B Jipyroe. BogoponHas cBsizb. Uuctsie
BemectBa u cMmecu. [lonsartue o cmecu BemecTB. ['oMoreHHele u rereporennsle cMecu. CoctaB cMecei:
00BbEMHAsi 1 MAaCCOBas JI0JIM KOMIIOHEHTOB CMECH, MaccoBasi J10JIsl IPUMECEH.

MucnepcHble cucreMsl. [lonarue o aucnepcHoii cucteme. JlucnepcHas ¢a3a U qucnepcuoHHas cpea.
Knaccudukanus nqucnepcHsix cucteM. [loHATHE 0 KOJUIOMAHBIX CUCTEMaX.

Tema 2.3.
Bona. PacTrBopsl.
DJIeKTPOJIUTHYECKA
sl TMCCOLHALIUSA

ConepxaHue y4eGHOro MaTepuaJjia

1

Bona. PactBopsl. PactBopenue. Bojma kak pactBoputens. PacTBopuMocTh BemiecTB. HackinieHHbIe,
HEHACBIIICHHbIE, IEPECHIILIEHHBIE PACTBOPBL. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, JKUJIKOCTEU U TBEPABIX
BEILIECTB OT PAa3IMYHBIX (PAKTOPOB.

MaccoBasg 107151 PacTBOPEHHOI'O BEIIECTBA. JJIEKTPOJMTHYECKAS JAUCCOUMANMA. DIEKTPOIHUTHl U
HEIJICKTPOJIUTHI. DJIEKTPOJIMTHIECKAS TUCCOIMAIsI. MeXaHU3MBI DJIEKTPOIUTHICCKOM JTUCCOTTHAITIH TS
BCIICCTB C pa3jIMYHBIMU THUIIAMH XUMHUYECKOUN CBS3U. FI/I)IpaTI/IPOBaHHBIe N HCTUAPATUPOBAHHBLIC MOHBI.
CreneHb 2NEKTPOTUTHUECKOHN nucconnanui. CUIbHBIE U CTa0bie ANEeKTPOIUTh. OCHOBHBIC TIOJIOKEHUS
TECOpUHn 3HeKTpOHHTquCKOﬁ Auccorualuu. KI/ICJ’IOTBI, OCHOBAHHUSA U COJIK KaK JJICKTPOJIUTEI.

I'maponns kak oOMeHHBIH mporecc. HeoOpaTuMelii TMAPONN3 OPraHUYECKUX M HEOPTaHUYECKUX
COETMHEHMH U ero 3HaYeHHe B MPAKTUYECKON JAESITeIbHOCTH YelloBeKa
OO6patumslii rugponuns coneil. Ilpaktnyeckoe npumenenue rujiponnsa. CTyneH4aThlii THAPOIIU3.
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IIpakTHYecKHe 3aHATHSA

1. Peakiiuu nouHoro oomMena
2. l'upponus conelt (BCe TUITBI THAPOJIN3A, PEAKIIHS CPEJIbI)

Tema 2.4.
XuMuueckKue
peakuun

Conep:xaHue yueOHOro MaTepuaJia

1.

Knaccupukanusi XuMu4eCcKHX peakuuid. Peaknuu coennHEHMS, pa3jioKEHUs, 3aMeIeHus, oOMeHa.
Karanutuueckue peakuuu. OOpatumble W HeoOpaTHMble peakiuu. ['OMOTreHHbIE M TEeTepOreHHBIC
peakuuu. DK30TepPMHUYECKHE M SHIOTEPMHUECKHUE peakiuu. TermioBoil 3(h(eKT XMMHUYEeCKUX pPeaKIIMi.
TepMoxXxuMHUUYECKHE YPaBHEHHUS.

CkopocTb XuMHYeCKHUX peakiuid. [loHsTHE 0 CKOPOCTH XUMUYECKUX PEaKIUid. 3aBUCUMOCTh CKOPOCTH
XUMHYECKHUX PEAKIMA OT Pa3uYHbIX (PAKTOPOB: MPUPOJLI PEArUPYIONIUX BEIIECTB, X KOHIIEHTPAIIUH,
TEMIIEpPaTyphbl, MOBEPXHOCTH CONPHUKOCHOBEHUS M HCIOJb30BaHUS KaTanu3atopoB. OOpaTUMOCTh
XUMHYCCKHUX peakiuid. O0patuMbie M HeoOpaTHMbIE PEaKIi. XUMHUISCKOE PAaBHOBECUE U CITOCOOBI €0
CMEICHUSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE pPe€axknuu. Crenenb okuciieHus. OKUCIUTENb 1 BOCCTAHOBJICHHE.
BoccranoButenpr U okuciaeHue. Meton QJICKTPOHHOI'O OanaHca I COCTaBJICHUA ypaBHeHI/Iﬁ
OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKHHﬁ.

Tema 2.5.
Kanaccupuxanus
HEOPraHu4eCcKHX
COeIMHEHUH U uX

CBOMCTBA

Coaep:xaHue y4eOHOIro MaTepuaJia

1

Metaiaiabl. OcoOEHHOCTH CTPOEHUS aTOMOB M KpucTauioB. dusndeckue CcBOICTBa METAUIOB.
Knaccupukanus MeTaquioB 1O  pa3iMyHBIM — IpU3HaKaM. XHMHUYECKHME CBOMCTBA METAJUIOB.
DNEeKTPOXUMHUUYECKUI psAZl HampspkeHud metamioB. Metamnorepmus. OOmpe crnocoObl NOTy4YeHHUs
MetauioB. [lonarne o Meramnypruu. Ilupomeramnyprusi, THAPOMETAIIYPrUs U AJIEKTPOMETAIITYPIHs.
CrnnaBel YEpHBIE U [IBETHBIE.

Hemeraaunbl. OcoOeHHOCTH cTpoeHus: aToMOB. HemeTasuibl — mpocThie BelecTBa. 3aBUCUMOCTh CBOWCTB
raJIOTeHOB OT MX MNojoxeHus B Ilepumonmyeckoit cucreMe. OKHUCIUTENBHBIE M BOCCTAHOBHUTEIIbHBIC
CBOMCTBA HEMETAIJIOB B 3aBUCHUMOCTH OT UX MOJ0KEHHS B pARYy SJICKTPOOTPUIATCIIBHOCTH.

Oxcuapl u ux cpoiictBa. ConeoOpa3ymoiire u HecolieoOpasyomue okcuabl. OCHOBHbBIE, aM(POTEpHbBIE U
KHCJIOTHBIE OKCHJIBI. 3aBUCUMOCTD XapaKTepa OKCU/IAa OT CTENIEHN OKUCIICHHS 00Pa3yIoIIero ero MeTauia.
XUMHYECKHE CBOMCTBA OKCUIOB. [loydeHne OKCHU10B.

Kucnorsl u ux cBoiictBa. KrciaoThel Kak 3JIEKTPOIUTHL, UX KJIACCU(UKALNA 0 PA3TUYHBIM MTPU3HAKAM.
XUMHUYECKHE CBONCTBA KHCIOT B CBET€ TEOPHM 3JIEKTPOIUTHYECKOM nucconuarmu. OcobeHHOCTH
B3aMMOJICHCTBUS KOHIICHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT ¢ MeTauiaMu. OCHOBHbBIE CHOCOOBI
IIOJIyYEHUS KUCIIOTBI.
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OcHoBannsg u ux cBoiictBa. OCHOBaHMA KaK 3JIEKTPOJMTHI, WX KiIacCHU(UKALUSA MO Pa3TUYHBIM
IIpU3HAaKaM. XUMHYECKHE CBOMCTBA OCHOBAaHUN B CBETE TEOPUM DJICKTPOJIMTHYECKON IHCCOLIMALHH.
PaznoxeHne HepaCTBOPUMBIX B BOJie OCHOBaHMH. OCHOBHBIE CIIOCOOBI IMOy4EHHUs] OCHOBAHMIA.

Cosmm m ux cBoiicrBa. Conu Kak 31eKTpoiuTbl. Conu cpelHue, KUCIble U OCHOBHbIE. XHMMUYECKU 1
CBOICTBA COJICH B CBETE TCOPUH IICKTPOJUTHUICCKON Aucconnanuu. CriocoObl MOTyUeHUs COJICH.
I'maponus cosen.
I'eHeTHYecKkas CBA3L HEOPraHUYECKHUX BelIECTB. 1
IIpakTnyeckue 3aHATHSA 10
1. XuMu4yecKre CBOMCTBA METAJIOB.
2. XMMHAYECKHE CBOICTBA OKCHUJIOB
3. DIIEeKTpOau3 coneu
4. Peakiiuy METAJJIOB C KHCIOTaMH
5. 'maponus coneit
JAuddepeHunpoBanHblii 3a4eT 2
Bcero: 68
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJeNyIolue CIelraIbHble MOMEIIEHUs: Y4eOHbIH KaOMHET XMUMHUHM W/WIH y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro Kkad0uHeTa (HAIJIAAHbIE TMOCOOMS): HAOOPHI
IAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJ, MOJEIH KPUCTALIMYECKUX PELIETOK, KOJUIEKIUN
IPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJUICKIIMH TMOJMMEPOB; KOJUIEKIHS TOPHBIX
nopoj M MHHEpaioB, Tabmuia MeHaeneeBa, yuyeOHble (UIBMBI, HUPPOBHIC
o0pa3oBaTelIbHbIE PECYPCHI.

Texnnueckue cpeacrBa  O0y4YeHHMsI: KOMIIBIOTED €  YCTPOMCTBAMHU
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEP AJIsl MPE3CHTALUM.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJISIHHBIE TPOOUPKHU, pE3UHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTCKIISTHHBIC
MaJI0YKH, IITATUBBI JIsI TPOOUPOK; MEPHBIE IIMIHHIPHI, BODOHKU CTEKJISTHHBIE, BODOHKU
nenuTtenbHbie nunuHapudeckue (50-100 M), CTynKH ¢ necTukoM, pappopoBbIe YallIKH,
NUHUETHI, (UIBTPHl OyMaKHbIE, BaTa, Mapiid, YacOBbIE CTEKJIa, AJIEKTPOILTUTKH,
7a00paTOpHbIE MITATUBBI, CIIUPTOBBIE TOPENKH, CIIMYKH, TPUOOP AJIS MOTYyYEHHUs ra30B
(wnu mpoOupKa ¢ ra300TBOJIHOM TPYOKOI), AepKaTenu sl MPOOUPOK, CKIISHKU IS
XpaHEHUSI PEaKTUBOB, pa3aTOYHBIC JTOTKHU; XuMUueckre ctakanbl (50, 100 u 200 mi);
IITAaTeNIN; MUHIIETHI; TUTEIbHBIE MIUIIIBI; CEKYHAOMEPHI (TaiMephl), MEPHBIEC TTPOOUPKHU
(ra 10-20 mu1) u mepabie kKoJI0bI (25, 50, 100 u 200 M), BoasiHas 6aHs (UM TEPMOCTAT),
CTEKJIIHHBIE TIAJOYKHM, KOHWYECKHEe KOJObl st TtutpoBanus (50 u 100 wmu);
WHIUKATOPHBIEC TIOJIOCKU Uil onpeaenenus pH u crangapTHas MHAMKATOpHAs LIKana;
YHUBEpCaIbHbIA MHAUKATOP; nuneTky Ha 1, 10, 50 M (unm no3zaropsi Ha 1, 5 u 10 M),
OIOpEeTKH ISl TUTPOBAaHMS, MeAuIMHCKUE mrpuubsl Ha 100—150 mu, naboparopHbie
U/WIU aHanuTHYeckue Bechl, pH-meTpbl, cymunpHbIl mKad, U 1p. nadopatopHoe
obopynoBaHue.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. Jns peanmusamuu mporpaMmbl OMOIMOTEUHBIH (OHI 0O0pa3oBaTEIHLHOM
OpraHu3alMKi JOJDKEH UMETh MeYaTHbIe W/UIU DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
UH(OPMAIIMOHHBIE  pPECypChbl,  PEKOMEHJOBaHHbIE  JUIsI  HMCIIOJNb30BaHUSA B
00pa3oBaresbHOM IpoLiecce, HE cTaplile 5 JIeT ¢ MOMEHTa U3AaHHUsl.
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2. PexoMmeHnayeMble TieUaTHbIE U3/AaHUA MO peajn3ali 0011e00pa3oBaTeIbHON
IUCHUTUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJALUSAX [0 OpraHH3aluu
00yueHus.

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTpob 1 olieHKa pe3yabTaTOB 00YUYCHHS OCYIIECTBISICTCS MIPErmogaBaTesieM B
IIPOIIECCE MPOBENCHUS MPAKTUUCCKHUX 3aHATUH U TaOOPATOPHBIX paboT, TECTUPOBAHUS,
a TakKe BBIMOJIHCHUS OOYYAIOMIMMHUCS WHIWBHUIYATbHBIX 3aJaHHUHA, TPOCKTOB,
uccienoBanuii. Pe3ynpTaTsl 00ydeHHsI OTPEACIISIOT, YTO 00YUarOIIHecs JOKHbI 3HATH,
MOHUMATh ¥ JICMOHCTPUPOBATH I10 3aBEPIICHUN U3YUCHUS JUCIUTUIHHEI.

st popMupoBaHUS, KOHTPOJS M OIECHKH PE3yJbTaTOB OCBOCHHS Y4eOHOM
JTUCITUTIIMHBI MCTIONB3YETCS CHUCTEMa OIEHOYHBIX MEPOTPHUATHN, MPEICTaBIISIOMAS
c000M KOMIUIEKC Y4EOHBIX MEPOTIPUSITHI, COTJIACOBAHHBIX C pe3yJIbTaTaMu OOyUYECHHUS U

chopmymupoBanHbix ¢ ydetom @OI'OC COO (mpeaMeTHble pe3ysibTaThl IO
mucuumummae) u GI'OC CIIO.
Tunbsl OeHOYHBIX
Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTar 00yueHus 1 .
MeponpusATHiIi
| | OcHOBHOE comep:KaHue
1 ®DopMyIHpPOBATH
Pasznen 1. OcHOBBI pMyJp
0a3oBble NOHATHUS U
CTPOEeHHs BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CrpoeHune aToMOB Cocrasmars xumnueckue |1. Tect «CtpoeHune atomoB

XUMHYECKHX DJIEMEHTOB
U IPUPOJIa XUMHUYECKOH
CBSI3U

dbopMyIbl COETMHEHUN B
COOTBETCTBUU CO
CTETMEHbIO OKUCIICHHS
XUMUYECKHUX AJIEMEHTOB,
MCXOJIS U3 BaJICHTHOCTH U
ANIEKTPOOTPHULATETLHOCTH

XUMHYECKHUX JIEMEHTOB U
MIPUPOJA XUMUYECKOHN CBAZH.

2. 3a7a4n Ha COCTaBJICHHE
XUMUYECKHUX (hopmy
JIBYXaTOMHBIX COETMHEHUM
(oxcuaoB, cynbGUIOB, TUIPHUIOB
U T.IL.).

3. 3amanus Ha MCIIOJIb30BaHUE
XUMHYECKON CHMBOJIMKH U
Ha3BaHUM COCJIUHEHMUI 1O
HOMEHKJIAType MEKIyHAPOIHOTO
COI03a TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBHAIILHBIX Ha3BaHUU TSI
COCTaBJICHUSA XMMHUUYECKHUX
dbopMyI ABYXaTOMHBIX
coeMHeHUN (OKCUIOB,
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Cynb(pHUI0B, TUAPHUIOB U T.I1.) U
JPYTUX HEOPTaHUIECKUX
COCTMHEHUH OTACIBHBIX KJIACCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aK0H U
tabmuma J{.U.
Meupeneena

XapakTepHu3oBaTh
XMMHUYECKHE JIEMEHTHI B
COOTBETCTBUH C UX
II0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneena

1. Tect «MeTamnnueckue /
HEMETaJNINYSCKHUE CBOMCTBA,
AIEKTPOOTPUIATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C X AJICKTPOHHBIM
CTPOCHHUEM U TOJI0KEHUEM B
MEePUOINYECKON CUCTEME
XHUMHYECKUX 31eMeHTOB J[.1.
MemnneneeBay.

2. IIpakTryeckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3H MEXK]Y
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U MIEPUOTUIECKUM
N3MEHEHHEM CBOMCTB
XHUMHYECKHUX 3JIEMEHTOB U UX
COEIUHEHUH B COOTBETCTBUM C
nosjoxxenueM Ilepronuueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJaHus Ha
XapaKTePU3alUI0 XUMHUYECKIX
3JIEMEHTOB: «MeTtamindeckue /
HeMeTaJlJIMYeCcKHe CBOMCTBA,
ANEKTPOOTPHUIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX 3JIEKTPOHHBIM
CTPOCHHUEM U TIOJI0KEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHYECKHUX DJIEMEHTOB

J.1. MennaeneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapaKTemeBaTb THUIIBI
XUMHYECCKHUX peammﬁ

KontpoabHnasi padora
«CTpoeHue BellecTBa U
XHMHYECKHE PeaKumy

2.1

OK 01
OK 04

THIel XUMHUYECKUX
peakuui

CocraBisTh peakuuu
COGIMHEHUS, pa3I0KeHus,

1. 3agaun Ha cocTaBJIEHUE
YPaBHEHUU PEaKLUN:
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oOMeHa, 3aMelleHus,
OKHCIUTEIbHO-
BOCCTAaHOBHUTCJIILHBIC
peaxiuu

— COCIUHCHUS, 3aMEICHNS,
pasnoxeHusi, 0OMeHa;

— OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKITUH C
HCIIOJIb30BaHHEM METO/a
AJIEKTPOHHOTO OaslaHca.

2. 3a/1auu Ha pacyeT Macchl
BEIlleCTBA WIIK 00BEMA

ra3oB I10 U3BECTHOMY KOJIHUYCCTBY

BEILIECTBA, Macce MM 00bEMY
OJTHOTO M3 yYaCTBYIOIINX B
peaklyy BEIIECTB; PACUEThI
Macchl (00bEMa, KOJIMUeCTBa
BELIECTBA) IPOJYKTOB PEAKIUHY,
€CITH O/THO M3 BEIIECTB UMEET

pUMecH
2.2 DIIEKTPOTUTHIECKAS CocTraBiaTh ypaBHEHUS 1. 3aganust Ha COCTAaBJICHUE
JUCCOLIMAIMS M HOHHBIA |XUMUYECKUX PEaKINH MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOT'O OOMEHa C peaKiuil ¢ yauacTueM KUCJIOT,
y4acTUeM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBIIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI
2. JJaboparopnast pabota "Tumsl
XUMHUYECKUX peaKiui”
3 Pa3nen 3. Ctpoenue u |HccaenoBath crpoenue u | Konrpoannas paéora

CBOMCTBa
HEOPraHU4YeCcKHX
BeIIeCTB

CBOMCTBa
HEOPraHUYeCKHX
BeIeCTB

«CBolicTBa HEOPraHUYeCKUX
BellecTB)
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3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHUE
HEOPraHUYECKUX
BEIIIECTB

KnaccudumupoBarts
HEOpTraHUYeCKue
BEIIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

1. Tect «HomeHnkmarypa u
Ha3BaHHME HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOPMYITBI UITN
COCTaBJICHUE XUMHUYECKON
(bOpMYyIIBI HCXOIS U3 HA3BAHUS
BEIIECTBA 110 MEKTYHAPOIHOI
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
aJieMeHTa (COeMHEHNS) B
MoJIeKYJIe (CMecH).

3. [IpakTrueckue 3aganHus 1Mo
KJaccu(uKaluy, HOMEHKIIAType |
XUMHUYECKUM (hopMyriaMm
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KIIACCOB.

4. IIpakTudeckue 3a1aHus Ha
ONpEAEICHNE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BUIa XUMHYECKOH
CBSI3M M TUTIA KPUCTAJUTMYECKOM
pelIeTKH

3.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTraHaBIUBaTh
3aBHCUMOCTh (PU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHUYECKUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAK)Ke TUTIa
KPUCTAJUIMYECKOU
pelIeTKH

1. Tect «OcobenHoctu
XUMHUYECKHUX CBOWCTB OKCUOB,
KHCJIOT, OCHOBaHHUM, aM(pOTEpHBIX
THIPOKCHUJIOB U COJIEW».

2. 3agaHusi Ha COCTABJICHUE
YpPaBHEHUN XMMHUUYECKUX PEAKIUH
C Y4aCTHEM IPOCTHIX U CII0KHBIX
HEOpPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJLJIOB U
aM(OTEepHBIX 2JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMI U aM(OTEpHBIX
TMJIPOKCHUIOB, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBa U CITOCOOBI OTYyYEHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHUs Ha
CBONCTBA U MOJIyYEHUE
HEOpPraHMUYECKUX BEIIECTB
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3.3

OK 01
OK 02
OK 04

Nnentndukanuys
HEOPTaHHYECKUX
BEIIECTB

Uccnenosatn
KaueCTBEHHBIC PEAKIIUH
HeopraHqucxnx BCIICCTB

1. ITpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHUs IO COCTABIICHUIO
XUMUYECKUX PEAKLUHI C yJaCTUEM
HEOPraHUYECKHUX BEILECTB,
UCIIOJIB3YEMBIX ISl KX

UICHTH (UK.
2.JIaboparopnas padoTa:
“Unentudukanus
HEOPraHWYECKUX BELIECTB’

Pasznean 4. Ctpoenne u
CBOMCTBa
OpPraHMYecKux
BellleCTB

HccaenoBars cTpoeHue u
CBOMCTBA OPraHM4YeCKHX
BeIllECTB

KonTposabHnasi padora
«CTpoeHue u CBOMCTBA
OPraHu4ecKuX BellecTB

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudumnuposats
OpraHMYECKUE BEIIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3amanus Ha cOCTaBIICHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBHAIILHON WIH
MEKTYHapOAHOMN
CHUCTEMAaTUYECKON HOMEHKJIATYype.
2. 3a/1aHus Ha COCTaBJICHUE
MOJHBIX Y COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyI
OpPraHUYEeCKHUX BEIIECTB
OT/IENIbHBIX KJIACCOB.

3. 3ajjauM Ha omnpezeneHue
npocreien GopmyIibl
OpraHUYECKON MOJIEKYJIbI, HCXOS
13 3JIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECcKUX
COCIMHEHUN

YcranaBiauBaTh
3aBHCUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
OpraHUYEeCKHUX BEIIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3ananus Ha cocTaBlIEHHE
YPAaBHEHUN XUMUYECKUX PEAKIUN
C y4acTUEM OpPraHUYECKHX
BEILIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOEHHUS.

2. 3agaHusi Ha COCTABJICHUE
YpPaBHEHUN XMMHYECKUX PEAKIUH,
WJUTFOCTPHUPYIOIIUX XUMHUECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi U
T€HETUYECKOM CBS3U
OpPraHWYECKHUX BEILECTB Pa3HbIX
KJIACCOB.

3. PacueTHsble 3a1aun 1o
YpaBHEHUSM PEAKIHI C yIacTHEM
OpraHUYECKHUX BEIIECTB.
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4. JlTaboparopnas pabota
“IIpeBpatieHus OpraHUuYeCKuX
BEUIECTB [IpX HarpeBaHUM"

4.3 | OK 01 |Unentudukamus Hccnenosathb 1.IIpaKkTuKO-OpUEHTUPOBAHHbBIE
OK 02 |opraHMuecKHX BEIIECTB, |KAUECTBEHHBIC PEAKIIUM  |3aJaHMs 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKUX XUMUYECKUX PEAKLUH C yJaCTUEM
IIPUMEHEHUE B OBITOBOW |COCIMHEHUI OTACIBHBIX |OPraHUYECKUX BELIECTB, B T.4.
Y IIPOU3BOJCTBEHHOMN KJIaCCOB HCIIOJIB3YEMBIX JUISl KX
JIeATEIbHOCTH YeJIOBEKa UACHTU(PUKAIMY B OBITY U
MIPOMBILIIIEHHOCTH.
2.JIaboparopnas padoTa:
“Unentuduxaruss OpraHnIecKux
COCTMHEHUH OTJIEIbHBIX KJIACCOB™
5 Pazneua 5. XapakrTepu3oBaThb
Kuneruueckue n BJIMSIHUE PA3JTHYHBIX
TepMoAMHAMHYecKkHe |GaKTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSA XHMHUYECKHX peakuui
XHMHYECKHX peaKkuui
5 |OKO0l CKOpoCTh XMMUYECKUX | XapaKTepu3oBaTh [IpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |peakuumii. XUMHUYECKOE |BJIMSHHE KOHIICHTPALMK |TEOPETHYECKHUE 3aJaHUs Ha
paBHOBecCHE pearupyromux BemecTB U |aHaIu3 (PaKTOpPOB, BIUSIONIUX Ha
TEMIIEPATYPHI HA CKOPOCTh |H3MEHEHUE CKOPOCTH XUMHUYECKON
XAMHYECKHUX PEaKui peakuuu. [Ipaktuko-
XapakTepu3oBarb OpUEHTUPOBAHHBIE 3aJIlaHUS HA
BIIMSIHUE U3MEHEHUS pUMeHeHue npuHuumna Jle-
KOHIIeHTpaluu Bemects, |lllaTenbe ans HaxoxaeHUS
peaKkLMu Cpesl U HaIpaBJI€HUsI CMEUICHUS
TEeMIIepaTypbl Ha PaBHOBECHSI XUMHUECKOU PEaKLIUU
CMEIIIeHNEe XUMHUECKOTO | aHaiu3 ()aKTOPOB, BIHUSIOIIUX
paBHOBECHUS Ha CMEILLEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb HCTHHHBIE
Pa3zgea 6. PacTtBopbl PacTBOPBHI C 32JaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyarh UCTUHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOPOB.

2. IIpakTMKO-OpUEHTUPOBAHHBIE
pacyeTHbIC 3a/1aHMS Ha
JIUCIIEPCHBIE CUCTEMBI,
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HCIIOJIb3yEMBbIC B OBITOBOM 1
MIPOU3BOJICTBEHHOM JCSITEIIBHOCTH

YyeJioBeKa
6.2 | OK 01 UccnenoBanue croiictB |Mccnenoath husmko- JlabopartopHnast pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”~
HUCTUHHBIX PACTBOPOB

Il | [IpodeccuoHaILHO-OPHEHTHPOBAHHOE COIePKaAHUE (COlepPKaAHNe MPUKJIATHOTO MO/YJIs1)

7 Pa3znen 7. OuenuBartp nociaeacTBHs |3alUTa Keica (¢ yueroM
Xumus B ObITY U ObITOBOI U Oyaywei npogeccuoHAIbHON
MPOU3BOACTBECHHOM NMPOU3BOACTBECHHOMI AesiTeJIbHOCTH)
JAesITeJIbHOCTH AeSTeIbHOCTH Ye10BeKa
4eJ10BeKa ¢ MO3HIMH

IKOJIOTHYECKOM
0€30MacHOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
IPOU3BO/ICTBEHHOMN
NeSITeIbHOCTH YeJIOBEKA

O1eHnuBaTh MOCIEICTBUSA
OBITOBOM U
MIPOU3BOCTBEHHOM
JIeTEILHOCTH YeJIOBEKA C
HO3UIIMHA DKOJIOTHYECKOH
0e30macHOCTH

Keiic (¢ yuerom Oynymiei
npodeccnoHanbHOMI
JIeATETLHOCTH )

Bo3mokHBIE TEMBI KEHCOB:

1. [Torennenue kumara u
BBICBOOOKICHIE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.

2. Bynymue matepuansl ajisi aBua-
, MaIlIMHO- ¥ IPUOOPOCTPOCHHSI.
3. HoBble maTepuansl ais
COJTHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pPacCTUTENBHBIX TPENapaToB
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5. ®OH/JIbIl OHEHOYHBIX CPEJACTB

2 cemecTp o0yueHusi. PopMa NpPoOMeKYyTOUHON ATTECTAIMH —
«IuddepeHuupoBaHHbIi 3a4eT»

Bompocs! 115t moarotoBku Kk nudepeHmpoBaHHOMY 3a4eTy 10 MpeaMeTy « XuMus

AJKaHBI

ApeHsl
CrupTtsl. PeHou

AJbIeruapl
. KapOoHOBBIE KUCTIOTHI.

oCoNOR~ODNPE

10 Crnoxusie 3¢upsl. XKupsl

11.VYraeBonasl

12. A30T0c0nep>1<anme OpraHU4YCCKUC COCANHCHUA.

MCTAJJIOB»

HenpenenbHble yTiI€BOIOPOIBI.

['eHeTnueckast CBSI3b OPTAHUYECKUX COCAUHEHUN

13.OcHOBHBIE HOHATHS U 3aKOHBI XUMHUU
14. TICXD u IICXD I U MenneneeBa

15.Tunsl XUMHUYECKUX CBSA3EH, KPUCTAITNYECKUE PEIICTKH
16.Knaccudukamnus XMuMAYECKUX peaKIui

17. T3]0
18.T'unpomm3 coneit. OBP

19.Knaccudukanus HEOPraHMIECKUX BEIIECTB

20.MeTaibl, OKCHIBI

21.Cnoco0sI momyueHus MetamioB. Kopposus

22.Kucnotel, ocHoBanus. Coin

23.I'eneTnyeckas CBsA3b HEOPTaHMYECKHUX BEIIECTB

24 Pemennie pacuéTHBIX 3a7ad.

Opranuueckas xumus. Teopus cTpoeHHe oprannyeckux Bemects A.M. bytieposa
[IpupoHbie UCTOYHUKHU YTIEBOAOPOIOB

OH@HKa HMHIWBUAYaJIbHBIX O6paSOBaTCJ'IBHBIX I[OCTI/I)KGHI/Iﬁ Mo pe3yjibTaTaM
HpOMC)KyTO‘IHOfI arrTecTalliyu IpPOU3BOJUTCA B COOTBCTCTBUHU C YHHBCpcaHBHOﬁ

HIKAJIOM:
IIpouent KauyecTBeHHas1 OlleHKA HHAUBUAYAJbHBIX
pe3yJIbTATUBHOCTH 00pa3oBaTeJIbHbIX JOCTHKEHH
(MpaBUJIBLHBIX OTBETOB) 0asa (oTMeTKa) BepOaJIbLHBIN AaHAJIOT

90 +~ 100 5 OTJIMYHO

80 + 89 4 XOPOIIO

70 +79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HEYJOBJIETBOPUTEIHHO
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Kpurepnun oneHku:

— 90 + 100% (5 OayoB) mpucBavBaeTcsi 0Oy4aroleMyCsl, €CJIM OH MOJHOCTBIO
BBITIOJTHII 33JJaHUE SK3aMEHAIIMOHHOTO OMJIeTa: JaJl IPaBHIIbHBIC OTBETHI Ha BCE
BOTIPOCHI ¥ PEIIII BCE 3a]1a4H;

— 80 + 89% (4 Oanna) mpucBamBaeTcs OO0OYy4alOIIEMYCs, €CIU OH IOJHOCTBIO
BBITIOJIHUJI OJIHO TPAKTUYECKOE 3a/laHue 3K3aMEHAIMOHHOTO Oujera W Jai
MpaBUIBHBIA OTBET HA TEOPETUYECKUW BOIMPOC, JUOO BBITIOJHWI JBa
MPAKTUYECKUX 3aJIaHUSI, HO HE CMOT MPAaBUIBLHO OTBETHUTh HA TEOPETUUCCKUU
BOTIPOC;

— 70 + 79 % (3 Oamna) mpucBamBaeTCs 00YyYaIOMIEMYCs, €CIIM OH TOJHOCTBHIO
BBITIOJTHIJI OJTHO MPAKTUIECKOE 3a/IaHNe IK3aMEHAIMOHHOTO OMJIETa W TOMYCTHII
CYIIICCTBECHHBIE OITUOKH MPU OTBETE HA TEOPETUUECKUI BOIIPOC;

— wmeHee 70% (2 Oamna) mpucBauMBaeTcs OOydaroIIeMycs, €Clidi OH HE CMOT
BBITIOJIHUTH HUA OJTHOTO MPAKTHYECKOTO 3aaHMS YK3aMEHAITMOHHOTO OHJjIeTa.
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6. ATATITAIIMSI PABOYE ITPOTPAMMUBI JIJISI JIUT] C
OTPAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbBS (OB3)

AJnlanTupoBaHHas MporpaMma pa3padaThIBACTCS MPU HATMYUU 3asIBJICHUS CO CTOPOHBI
oOydarorerocs (poauTeNei, 3aKOHHBIX MPEICTABUTENCH) M MEIUIIMHCKUX TMOKa3aHUH
(pexoMeHJausIMU TICUXO0JIOTO-MEAUKO-TIEJarOTHUeCKOl KoMuccum). s mHBanumoB
allariTUpOBaHHAas oOpa3oBaTeibHas MporpaMma pa3pabaThIBaeTCs B COOTBETCTBHH C
WHUBUYyaIbHON IPOrpaMMOi peadbIUTallUu.
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