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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM ITPOI'PAMMBbBI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «XUMUSI»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaIbHOI
o0pa3oBaTeIbHOM MPOrPaMMBbI

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTebHOM IUKIE Y4YeOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOMN
oOpa3oBarensHOM mporpamMmbl crienranbHOoCTH 09.02.07 UHpOpMaImoHHbIE CHCTEMBI
U IPOrpaMMHUPOBAHUE.

1.2. Heau u mu1aHupyemble pe3yJibTaThl 0CBOCHUS JUCIUNIMHBI

1.2.1. leau 1 3aga4y JTUCHUATLIMHBI

®opMUpOBaHUE Yy CTYACHTOB MPEICTABICHUS O XUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHATHS PEIICHUHN B KU3HCHHBIX
Y IPOU3BOJICTBEHHBIX CUTYalIUSIX, OTBETCTBEHHOTO OBEACHUS B IPUPOIHOM cpee.

3axauyu AUCUMILIUHBI:

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAroIlEH cpele, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3H 1 B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb yMEHHUS COCTaBIATh (POPMYJIBI HEOPraHUYECKUX W OPraHUYECKHUX
BEILIECTB, YPABHECHUS] XUMUUYECKUX PEAKIIUM, OOBACHATh UX CMBICI, UHTEPIIPETUPOBATH
pe3yJabTaThl XUMHUUYECKUX DKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHUX
HKCIEPUMEHTAIbHBIX ~ HCCIIEIOBAaHUM ¢  coONojieHueM TMpaBuil  0€30IacHOro
oOpalieHus ¢ BEIIeCTBaMu U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTb YMEHHS HCIOJIb30BaTh WH(OpPMAIMI0O XMMHUYECKOTO XapakTepa u3
pPa3TUYHBIX HICTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEICTBHUS CBOEH NEATEIbHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M TIPOU3BOJICTBEHHBIX IMPOIIECCOB,;

6) copMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHXKCHHN XMMUYECKOW HAYKU U
TEXHOJIOTHM JJIsl pa3BUTHS COITMATIBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJabTAThbl OCBOCHHA 001Ie00pa3oBaTeJbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAUMEHOBaHU
e

¢hopmupyembIx O06mme JucuuninHapHble

KOMIIeTeHIU i

OK 01. B yacTu Tpy10BOro BOCIIMTAHUS: - BIQJETh CHCTEMOW XMMHUYECKMX 3HaHHMH, KOTOpas BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpYyJy, OCO3HAHHUE LIEHHOCTU | OCHOBOIIOJAralOUIMe MHOHATHUS (XUMHYECKHH 3JIEMEHT, aToOM, JJIEKTPOHHAs

Croco0bl MacTepcTBa, TPYAO0Ir00ue; o0oJiouKa aToma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYJIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  JIESATENIBHOCTU | BAJIEHTHOCTb, 3JEKTPOOTPHULATEIbHOCTb, CTENEHb OKUCICHHS, XUMHUYECKas

npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HANpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA O0bEM, YIJIEpOJAHBIM CKejerT,

BHOMU CIIOCOOHOCTh ~MHUIIMMPOBATh, IJIAHUPOBATh M | (QYHKUIMOHAJbHAS TPYIIA, paguKaj, U30MEpHs, U30MEpbl, TOMOJOTNYECKUI

JEATEIIBHOCTH | CAMOCTOSATEIBHO BBINIOJIHATD TAKYIO IEATENBHOCTD; | Psill, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI- U a30TCOAEPKAIINE COCTUHEHMS,

IIPUMEHUTENbH | - WHTEpeC K pa3InYHBIM chepam | OMOIOTMYECKH aKTHBHbBIE BEIIECTBA (YIJIEBOJBI, JKUPBI, OEIKHU), MOHOMED,

0 K Pa3JIYHbIM | IPO(PeCcCHOHATBHON NeATETbHOCTH, [IOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIUHEHUS,

KOHTEKCTaM OBjaseHne  YHHBEPCAJIBHBIMM  Y4eOHBIMHU | KDUCTAJUIMYECKAs PEHIETKA, THUIbl XMMHUYECKHUX PEAKIUN (OKUCIUTEIbHO-
NMO3HABATEJIbHBIMH AeHCTBUAMMU: BOCCTaHOBUTEJIbHBIE, 3K30-U 3HJO0TEPMUYECKHE, peaKIMd HOHHOIO OOMEeHa),
a) 0azoBble JIOTHYECKHUe AeliCTBHUS: pacTBOp, JIEKTPOJUTHI, HEINEKTPOIUTHI, JIEKTPOIUTHYECKAs AUCCOIHAIIMS,
- CaMOCTOSITENIBHO (bopMynHMpoBaTh U | OKHCIIUTEINb, BOCCTAHOBUTEID, CKOPOCTh XMMHUYECKON pEaKLMi, XUMUYECKOE
aKTyaJIu3upoBaTh MpPOOJIEMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M  3aKOHbI (TEOpUS XHMMHUYECKOTO CTPOCHUS
BCECTOPOHHE; oprannueckux BemiectB A.M. byrtiepoBa, Teopusl 3JIEKTPOIUTHYECKON

- YCTaHaBJ'II/IBaTI) CYIHCCTBGHHLIﬁ HpI/ISHaK NN
OCHOBaHHUs HJsl CpaBHEHUS, KIAacCUPUKALUU H
00001IeHNS;

- ONpenessaTh IeNd  JeSTeNbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBISBIISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTH KOppCKTI/IBBI B JACATCIIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,

3aJaBaThb

JIcconuanuu, nepuoanyeckui 3akon .M. MennaeneeBa, 3akOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XMUMHH, (PAKTOIOTUUECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUH U O€30MaCHOM HCIIOIh30BAHUH
BOXHEHIINX HEOPTaHMYECKUX U OPraHUYeCKHX BEIIeCTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKa;

- YMETh BBISBISITh XapakTEpHbIE MPU3HAKK M B3aWMOCBSI3b H3YYEHHBIX
HOHSITI/II\/’I, HpI/IMeHSITI) COOTBGTCTBYIOHH/IG IIOHATUS HpI/I OITNCaHun CTpOGHI/ISI 158
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBPALLCHUN;
BBIABIIATE  B3aHMOCBS3b  XMMHUYECKMX 3HAHMH C  TIOHATHIMH U




OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIICHUE TIPH PEIICHUH
YKU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-HCCIIEIOBATEIBCKOM
u MIPOCKTHOM IEeITEILHOCTH, HaBBIKAMH
pasperieHus mpoodieM;

- BBIABJIATH NPUYMHHO-CJICACTBEHHBIC CBSI3M M
aKTyaJIM3UPOBATh 3aJ]a4y, BBIIBUTATh TUIIOTE3Yy €€
pelIeHus, HaXOJIHUTh apryMEHTBI IS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh
rapameTpbl U KpUTEPUU PEIICHNUS,

- aHAIM3HWPOBATHh MOJYYECHHBIC B XOJIE PEIICHUS
3aJaud pe3yNIbTaThl, KPUTUYECKU OLIEHHWBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBIABMIaTh  HOBBIE  HJEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTh X HCIIOJIL30BAaHHUS B
MO3HABATENILHON M COIMAILHOM MPAKTHUKE

npeiaraTh

IIPEJICTaBICHUSIMU IPYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

- yMeTb HCHOJIb30BaTh HAUMEHOBAHMUA XUMHMUYECKUX  COCIMHEHUH
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOM W MPUKIATHOM XUMHM U
TPUBHAJIbHbBIE Ha3BAHUS BaKHEHIIMX BEILECTB (3TUJIEH, alleTHIIEH, [IMLEPHUH,
denon, Qopmanbaerun, yKCycHas KHUCIIOTa, TJIMLWH, YrapHbld ras,
YIJIEKUCIBIN a3, aMMUaK, raleHas U3BEeCTb, HEeralleHas U3BECThb, IUThEBas
cola M JPYTUX), COCTaBIATH (HOPMYJIbl HEOPraHWYECKHX M OPTaHUYECKUX
BEIIECTB, YPaBHEHHUs XUMHUECKUX pPEaKUUH, OOBACHATb HX CMBICIH;
MOJITBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMHU U 3alMCAMU YPaBHEHUH XUMHYECKUX
peaKuuii;

- YyMeTb YCTaHaBJIMBaTh IPUHAIJIEKHOCTh H3YyYCHHBIX HEOPraHUYECKUX MU
OpraHMYECKUX BEIIECTB K ONPEJIEICHHBIM KJaccaM U IpyIIaM COEIUHEHUH,
XapaKTepu30BaTh MX COCTAaB M BaKHEHIIME CBOWCTBA; ONPEAENSATh BUIbBI
XUMHUUYECKHUX CBA3€HM (KOBaJEHTHAs, NOHHAs, METAUINYECKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUINYECKUX PEIETOK BEIIECTB; KJIacCU(UIMPOBATh XUMHUUECKUE
peaxuuu;

- copMupoBaTh NpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLIECH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJIM XMMUU B TO3HAHUU SIBJIEHUI
Opuposl, B (OPMUPOBAHMM MBIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOJUMOMN JJIsl PELICHUS MPAKTUYECKUX
3aJjady ¥ 9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHHS K CBOEMY 3/I0pOBBIO U
MPUPOAHON CpeliE;

- YyMeTh MPOBOJIUTH pacueThl MO XMUMHUYECKMM (opMylaM M ypaBHEHHIM
XUMHYECKMX  peakuMid ¢  HCMONb30BaHUEM  (U3HUECKUX  BEJIUYMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XMMHYECKHE 3HAHUS IJI1 NPUHATUS PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcmons30BaTh
COBpEMEHHBIE
cpencTaa

B 00/1acTH EHHOCTH HAYYHOT0 MO3HAHMA:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,

- yMeTh IUJIAaHUPOBaTh W  BBINONHATH XUMHUYECKUH  OKCIIEPUMEHT
(mpeBpallleHusi OPTraHWYECKUX BEUIECTB IMPU HArpeBaHUU, IOJIYyYEHUE
ATUJIEHA M U3YYECHHE €r0 CBOMCTB, KaU€CTBEHHBIC PEAKIMU Ha aJlbJETHUJIbI,
Kpaxmall, YKCYCHYIO KHCIJIOTY; JeHaTypanusi O€NKOB IpH HarpeBaHuu,




MIOWCKa,
aHaJu3a u
WHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBITIOJTHEHUS
3a1a4
npodeccruoHal
bHOU
NEeSTEIbHOCTH

OCHOBAHHOT'O Ha Jasnore KYJbTYP,
CIOCOOCTBYIOIIET0 OCO3HAaHMIO CBOEr0 MeCTa B
IIOJIMKYJIETYPHOM MMPE;

- COBEPLICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJCUCTBUS MEXIY
JIOJbMU U ITIO3HAHUS MUDPA;

- OCO3HAHME LEHHOCTH HAy4YHOH JEeATEIbHOCTH,

TFOTOBHOCTb ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITENIbHOCTD
UH/IMBUYaJIbHO U B TPYIIIIE;

OBiageHne  yHUBEPCAJIbHBIMH  YYeOHBIMH

NMO3HABATEJIbHBIMHU AeHCTBUIMMU:

B) padora ¢ ungopmanueii:

- BJaJIeTh HABBIKAMU TONy4YeHUs MHPOpMAIMH U3
HMCTOYHMKOB Pa3HbIX THUIIOB, CaMOCTOSATEIHHO
OCYLIECTBIISITh MOUCK, aHAJIN3, CUCTEMAaTU3aLUI0 1
WHTEpIPETAHIO HH()OPMAIIUN Pa3TUYHBIX BUOB U
dbopM TpencTaBIeHUS;

- CO3/aBaTh TEKCTHl B pPa3MYHBIX (popmaTtax c
y4eTOM Ha3HaueHUss HHPOpMAIMH U IIeNeBOi
ayIUTOpPUH, BbIOMpas ONTUMaIbHYIO  (opmy
MIPEICTABICHUS U BU3YAIU3alINH;

- OlLIGHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uH(pOpMaIlMK, €€ COOTBETCTBHE IIPABOBBIM H
MOPAJTbHO-ITUYECKUM HOPMaM;

- HCIIOJIb30BaTh CpencTBa WH(MOPMALMOHHBIX H
KOMMYHUKAITMOHHBIX ~TEXHOJOTMA B PEHICHUH

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPTaHM3AIlMOHHBIX  337a4 ¢  COOJIOJCHHEM
TpeOOBaHUI SPTrOHOMHKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TPABOBBIX U
TMUYECKHX  HOPM, HOPM  HH(OPMAIIMOHHOU
0€30I1aCHOCTH;

- BJIaACTb HaBbIKaAMHU PACIIO3HABAHHWA U 3alIUTHL

[[BETHBIC pPEAaKUUU OCNKOB; TMPOBOAUTH pEAKIMH HMOHHOTO OOMeHa,
OTIpPEeNIATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKlUU Ha Cylbdat-,
kapOOHAT- H  XJOPUA-aHMOHBI, HAa  KAaTHOH AaMMOHHS;,  pemaTh
AKCIIEpUMEHTANIbHBIE 3afaun 1o TeMaMm "Metawiel" u "Hemeramisl") B
COOTBETCTBUHM C TpPABWIAMH TEXHUKH OE30MaCHOCTH IpH OOpalieHuH ¢
BeleCTBaMH U J1a00OpaTOPHBIM 0OOPYJOBAHHEM; MPEACTABIATh PE3YyIbTAThI
XMMUYECKOT0 SKCTIIEPUMEHTA B (hOpMe 3aHCH YPAaBHEHHI COOTBETCTBYIOIINX
peakiuii 1 GopMyIHUPOBATH BHIBOBI HA OCHOBE 3THUX PE3YyJIbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYECKYIO HHPOPMAIIUIO, TTOITY4aeMYIO U3 Pa3HbBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(OpManuu, cetb IHTepHET U Apyrue);

- BIAJAECTb OCHOBHBIMHM METOJaMHM Hay4yHOTO TIIO3HAHMSI BELIECTB MU

XUMHUYECKUX  sIBJeHWM  (HaOmoJeHue,  HM3MEpEHHe,  IKCIEPUMEHT,
MOJICJIUPOBAHUE);

- YMEeThb IPOBOJUTH PACUeThl MO XMUMHUYECKUM (OpMyNaM U YypaBHEHHSIM
XUMHWYCCKUX peaKuHﬁ C HUCITIOJIB30BAHUEM (1)I/IBI/II-IGCKI/IX BCJINYHH,

XapaKTepU3YIOIIUX BEIIEeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS AJI NPUHATHS PELICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluiaX, CBA3aHHBIX C BEIIECCTBAMUA U UX IPUMCHCHHUEM




uHpopManuu, HHOPMAITMOHHOH 0€301MacHOCTH
JUYHOCTH,

OK 04.

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

- TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSATEJIBHOCTU U CaMOOIIPEIEIICHUIO;
-OBJIaJICHUE HaBBIKaMU yueOHo-
HCCIIEIOBATENIbCKOM, IMPOEKTHOM W COLUAIBHOU
JESATEIIBHOCTH;

OBianenue YHHMBEPCAIbHBIMH
KOMMYHUKATHBHBIMH eHICTBUAMM:

I') COBMECTHAs AeATEeJbHOCTD!

- IIOHMMaTb M HCIOJb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- NpPUHUMATh LEIU COBMECTHOM JEATECIIBHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JNEHCTBUS IO
€e JIOCTHXKCHHUIO: COCTABJIATh IUIAH JCUCTBUH,
pacrpenenaTh pojau ¢ y4eTOM MHEHUN YY4aCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

- KOOPJIMHUPOBAaTb W BBHIIOJHATH pabOTy B

YCII0BUAX peajIbHOIO, BUPTYAJIBHOTO )51
KOM6I/IHI/IpOBaHHOFO BSaHMO,Z[efICTBI/ISI;
-  OCyHIECTBJIATH IMO3UTHBHOC CTPATECIHYCCKOC

MOBEJICHUE B PA3JIUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBJ1aieHHe YHHBEPCAJbHBIMH PeryJasTHBHbIMH
NeMCTBUAMMU:

) NPpUHATHE Ce0s M APYTUX JIOJeH:

- IPUHUMATh MOTUBBI U aPTYMEHTHI APYTHUX JIIOICH
MIpU aHAJIU3€ PE3yJIbTATOB AEATEIbHOCTH;

- MPU3HABaTh CBOE MPaBO M MPABO APYTUX JIOAEH
Ha OIIHUOKH,

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3ULIMU JIPYTOro YeI0BEKa,

- yMeTb IUIAHUPOBaTb U  BBIIOJHATH XUMHUYECKUH  SKCIHEPUMEHT
(mpeBpallleHusT OpPraHWYEeCKUX BEUIECTB IIPM HArpeBaHUHU, IOJIY4YECHHE
ATUJICHA U U3y4YEHHE €ro CBOMCTB, KaUeCTBEHHbIC PEaKLUU Ha aJbJCTUbI,
KpaxMall, YKCYCHYIO KHCJIOTYy; JAEHaTypauus O€JIKOB IpH HarpeBaHuH,
L[BETHbIE pEaKUUu OCNIKOB; MPOBOAUTh pEAKIMH HMOHHOIO OOMeHa,
OTIPEeNeNATh CpPelly BOAHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIUU Ha Cybdar-,
KapOOHAaT- M  XJOpPUA-aHMOHBI, Ha  KAaTHOH  aMMOHMs;  pelaTh
JKCIIEpUMEHTaJbHbIe 3aiaun 1o TemaMm "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUM C IpaBWIaMU TEXHUKU O€30IaCHOCTU IpU OOpallleHUH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHHEM; IMPEICTABIATH PE3YIbTATHI
XMMUYECKOI'0 KCIIEpUMEHTa B (hopMe 3alKCH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB




OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepex
EHHUIO,
MPUMEHSITh
3HaHUs 00
U3MEHEHUU
KJIUMATa,
MPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,
3P PEeKTHBHO
JIEUCTBOBAThH B
Ype3BbIYAHBIX
CUTYaIUsAX

B 06.1acTH 3K0/10THY€CKOT0 BOCIIUTAHMS

- c()OPMUPOBAHHOCTb 3KOJIOTUYECKON KYIbTYpHI,
MMOHUMaHUE BIUSAHUSA COLMAJIbHO-3KOHOMUYECKHUX
IPOLIECCOB  HA  COCTOSIHUE  NPUPOAHOW U
COLMAIBHOW  Cpelbl, OCO3HaHHWE TJI00aTBLHOTO
XapakTepa dKOJIOTUYECKUX MPOoOIIeM;

- IUIAHUPOBAHHUE U OCYLIECTBIICHHE JICUCTBUI B
OKpY’KallIllel cpele Ha OCHOBE 3HaHUs Leiei
YCTOMYMBOIO Pa3BUTHS YETOBEUYECTBA;

AKTUBHOE HEMpUSATUE JIEHCTBUN, MPUHOCSIIUX
BpEJl OKPYKAIOIIEH CpeJe;
- yYMEHHE TMPOTHO3UPOBATH HEOIArONPUSATHBIC

HKOJIOTUYECKUE TOCICACTBUS TMPEANPUHUMACMBIX
JIEHCTBUM, IPEAOTBPAIATh UX;

- pacimpenue OITbITa
HKOJIOTMYECKON HAIPaBJICHHOCTH;
- OBJIAACHHUEC HABBIKAMUA y‘ie6H0-HCCHeHOBaTeJ’ILCKOﬁ,
HpOGKTHOfI )5 COHHaHLHOﬁ ACATCIBbHOCTHU,

JACATCIIBHOCTHU

- chopMUpOBaTh TPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHpA, POJIM XMMHUM B IO3HAHMM SIBJICHUU
OpUpoAbl, B (OPMHUPOBAHUH MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHONW TPAMOTHOCTH, HEOOXOIUMOMN JJIsi PELICHUS MPAKTUYECKUX
3aJ1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOAHON Cpelie;

- YMeTh COOMIONaTh MpaBHiia YKOJIOTHUECKU I1eTIeCO00pa3HOTO MOBEACHUS B
OBITY U TPYIAOBOH AESITENHHOCTH B ILIENSX COXPAHEHHUS CBOETO 3I0POBbS U
OKpYKarolllell TPUPOJHON Cpelbl; YYUTHIBATH ONACHOCTh BO3JICHCTBHUS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHbIX BEIIECTB, TOHMMAs CMBICI IOKa3aTells
MpEAEIbHON TONYCTUMON KOHIEHTPALUU

1.3. PekoMeHyeMoOe KOJMYECTBO YACOB HA OCBOEHHE MPOrPaAMMbI THMCIHILIAHBI:

MaKCUMaJbHOW y4eOHOM Harpy3ku o0ydaroierocsi 72 yaca, B TOM 4YHCJIE:
TEOpEeTUYECKOro o0yueHus 44 4acos
MIPAKTUYECKUX 3aHATUI 24 4acoB
caMOCTOsITeJIbHAs BHEayJuTOpHas padboTta 4 yaca




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM TUCUMILUIMHBI U BUABI y4eOHOH padoThI

Bun yueO6Hoii padoThI

Oovem uacos

1 cemecmp 2 cemecmp
MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 36 36
Oo6si3aTesibHaA ayAuTOpHasA ydyeOHas 34 34
Harpy3kKa (Bcero)
B TOM YHCJIE:
JIEKIUU 24 20
PAKTHYECKUE 3aHATUS 10 14
Dopmbl nNPOMEHCYMOUHOU ammecmayuu HHughgepenyu-
DpOBaHHbBIU
3auem
CamocTosiTesIbHAS BHeAyUTOPHAasl ydeOHasi 2 2
Harpyska (Bcero)




2.2. TemaTu4eCKHMH IJIAH U COACPKAHUE TUCHUTIIUHBI

Yposenw
HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaJa, 1a00paTopHble U MPaKTHYeCKHe padoThl, CAMOCTOATEIbHASA Oo0bem
pa3aesioB u TeM padoTa 00y4ammxcs, KypcoBasi padoT (IPOeKT) (eciu npedycmMompersvl) 4acoB oce;)lenu
1 2 3 4
Pazpea 1. Opraanyeckasi XuMust 34
Tema 1.1. Coaeprxanue y4eOHOI0 MaTepuaJa 2
OcHoBHbIe MOHATHA | 1 [Ipenmer opranuueckoit xumuu. [IpupoaHbIE, HCKYCCTBEHHBIE U CHHTETHYECKHE OPraHUYeCKHe 2 1
OpraHu4eckoi BemiecTBa. CpaBHEHHE OPraHMYECKUX BEIIECTB ¢ HEOPTaHMYECKUMH. Teopusi CTPOSHHS] OpPraHUuYECKUX
XHMHHU U Teopus coequHeHnii A.M. bytnepoBa. OCHOBHbIE MOJIOKEHUS TEOPHUH XMMHUYECKOTO CcTpoeHus. M3omepus u
CTPOeHMS n30Mephl. XUMU4eckue (GopMysnsl M MOJENM MOJIEKYN B opraHudeckod xumud. Kiaccuduxanms
OpPraHu4YecKux opraHnuyeckux BemiecTB. Kiaccudukaius BelecTB MO CTPOCHHUIO YIIIEPOAHOTO CKEJIeTa W HAIUYHUIO
coeIMHEeHU I ¢byHKkunoHaNBHBIX rpymil. 'omosnoru u romonorusi. Hayana sHomenknaryper IUPAC. Knaccudukanms
peakuuii B opraHmyeckoid xumuu. Peakuuu npucoenuHeHus (TUAPUPOBAHUSA, TaJOTCHUPOBAHUS,
THIPOTaJIOT€HUPOBAHUS, TH]IPATAIHN). Peakuun OTIICTUICHUS (meruapupoBaHus,
JIeTUIPOTaIOTeHUPOBAHUs, lerupatanun). Peakunu 3amenienus. Peakiuu nzomepuzanum.
TpaKkTHYeCKoe 3aHATHE 2 1
[TpoBepka 3HaHU# oOyvaronuxcs mo Teme 1.1. 3HaHME OCHOBHBIX TMOJIOKEHUN Teopun bytiepoBa, ymeHue
MOCTPOCHMSI YIIIEPOAHBIX CKEJIETOB Ha MPUMEpE MPOCTHIX YIJIEBOAOPOIOB M HX HPOM3BOJHBIX. YMEHHE
OTIPENIeNIATh TUIIBI THOPHUIN3AIMH aTOMOB YIJIepO/ia, HAJTHYUE M- U CUTMa- CBSI3E€H B CTPYKTypHOU popmyre
OpPraHUYeCKOro BELeCTBA.
Tema 1.2. Conep:xaHue yueOHOro MaTepuaJia 10
Yraesonopoasl M ux | 1 AJnkaHbl. ATKaHBl: TOMOJIOTHYECKUH PAJl, ©30MEPUs U HOMEHKJIaTypa ajlkaHOB. XMMUYECKHE CBOMCTBA 4 1
NPUPOIHBIE aJIKaHOB (MeTaHa, ITaHa): TOPEHHUE, 3aMeIeHHe, Pa3JIoKeHHe, eTuaApupoBanne. [[puMeHeHne aKaHoB
HCTOYHHMKHU Ha OcHOBe CBOMCTB. IIporecchl NpOMBIIUIEHHONH mepepaboTKu He(TU: KPEeKUHT, PU(POPMUHT.
OxTaHOBOE€ 4YHCIIO OCH3WHOB W IIETAHOBOE WYHCIIO JW3EIBHOTO TOIUMBA. KOKCOXMMHYECKOe
MIPOU3BOJICTBO U €T0 MPOAYKIIHSL.
Pemrenne skcriepuMeHTaTBHBIX 3324
2 ATnKeHbl. DTWJIEH, €ro TMOoJy4YeHue (JAeTUIPUPOBAHMEM 5TaHA, JEMOJMMEpU3AIMed TOJMITUIICHA). 1
I'omosnoruueckuil psja, n3oMepus, HOMEHKJIAaTypa ajJKeHOB. XMMUYECKHE CBOWCTBA STHIIEHA: TOPEHHE,
KauyeCTBCHHBbIC peakinuu (oOeciBeYrBaHWEe OpPOMHOM BOJBI M pacTBOpa TEpPMaHTaHaTa Kallus), 4

ruapaTauus, nonumepusanus. [I[pumMmeHenue 3TuineHa Ha OCHOBE CBOMCTB. /{uensl u kayuyku. [loHsTue
0 JMEHAax KakK YIJIEeBOAOPOAAaX C ABYMsS JBOMHBIMHU CBS3sIMU. CONpsKEHHBIE TUEHBI. XHMHUYECKHE
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cBoiicTBa OyraaueHa-1,3 u nzonpeHa: obeciBeunBaHre OPOMHOI BOJBI U MOJIUMEPU3ALUS B KAyIyKH.
HarypanbHblii U cuHTEeTHYECKHE Kaydyku. Pe3umHa. AJjkuHBI. AUETHIeH. XHUMHUYECKHE CBOMCTBA
alleTWICHA: TOpeHue, obecrBeunBaHUE OpPOMHOW BOJBI, MPHUCOCIUHEHHE XJOPOBOAOPOAA U
ruapatanus. [Ipumenenue aneTuiieHa Ha OCHOBE CBOMCTB. MeKKI1acCcoBasi M30MEPHS C aJIKaJUCHAMH.

Apensbl. benson. Xumuueckue cBoiicTBa OeH30i1a: TOPEHUE, peaKUK 3aMeleHHs (IraJoreHUpOBaHue,
HuTpoBanue). [Ipumenenne 6eH3051a HA OCHOBE CBOMCTB.

KTHYCCKHE 3aHATUSA

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

HereHeHBHHe YriIeBO4OPOAbl, XUMHUYCCKUC U (bHSH‘ICCKI/Ie CBOﬁCTBa, IMMOJIy4YCHHC.

3

ApoMaTudecKue yriieBOAOPO/IbI Ha IpUMepe OCH30J1a U €r0 MPOCTEUITUX TOMOJIOTOB. XUMHUYCCKUE H
¢dbu3nyeckre CBOMCTBA, MOTyYEHUE.

Tema 1.3.
Kucaopoacoaepxang
He OpraHnvyecKue
COeIMHEHUS

Coaep:xaHue yueOHOro MaTepuaJia

oo

1.

Cnuprsl. [Tonyuenue 3TaHoIa OpOXKEHHUEM IUIFOKO3bI U IMJIpaTaleil 3TuieHa. [ uapokcuiabpHas rpynmna
Kak (QyHKUIuOHanbHasA. [loHATHE O TpeneNbHBIX OJHOATOMHBIX CHHPTaX. XHMHUYECKHE CBOICTBa
3TaHOJIA: B3aUMOJICHCTBHE C HATpUEM, OOpa30BaHUE NIPOCTHIX U CIOXKHBIX I(PHUPOB, OKUCIECHUE B
anpreruy. IIpuMmeHeHue »TaHOJIa HAa OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro MOCIEJICTBUS U
npenynpexacHue. [ nnepuH Kak npeacTaBUTeNlb MHOTOATOMHBIX CIMPTOB. KauecTBeHHas peakuys Ha
MHOI0aroMHble crupThl. IIpumenenue riounepuna. @enos. Ou3snyeckne M XUMHUYECKHE CBOMCTBA
¢denona. BzaumHoe BIMsSHUE aTOMOB B MOJIeKyJe (eHosa: B3aUMOAECHCTBHE C THAPOKCUIOM HATPHs U
a30THOM KucnoTou. [Ipumenenue heHosa Ha OCHOBE €ro CBOMCTBA

Anpnerunpl. [lonstue 06 anpaerngax. AnabaerugHas rpymnmna kak QyHKUuoHaibHas. Popmanbiaerua u
€ro CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIIYIO KHUCIIOTY, BOCCTAHOBJIIEHUE B COOTBETCTBYIOIIUM CIIUPT.
[Tonmy4yeHue anpAETHIOB OKUCIEHHUEM COOTBETCTBYIOIIMX cnupToB. IIpuMeHeHue ¢opmanbaeruia Ha
ocHOBe ero cBoiicTB. KapOonoBwie kucnotel. IloHstue o kapOoHOBBIX Kuciorax. KapOokcuibHas
rpynna kak (yHKIHOHaJIbHAsA. ['OMONOTMYECKMH PsJI MpeAeibHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucnot. [Tomyuenue kapOOHOBBIX KHCIIOT OKHUCIEHHEM albJETU0B. XUMUYECKHE CBOMCTBA YKCYCHOM
KHUCJIOTBI: OOIIME CBOMCTBA ¢ MUHEPAIbHBIMH KHCIOTaMHU U peakuuu sTepudukanuu. [Ipumenenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOMCTB. BpICIIMe XUpPHBIE KHCIOTHI HA MPUMEpPE NAIbMUTUHOBON H
CTE€apUHOBOM.

IIpa

KTHYECKUE 3aHATUA
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1. Xumuueckre u pu3ndeckne CBOMCTBA CIUPTOB (OKUCIICHUE CITUPTA B alIbJETU/I, TIOTYUYCHHE TIUIepaTa
MeH, TUTPOCKOIIUYHOCTB );

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

3. CBoiicTBa YKCYCHOM KHCIJIOTHI (B3aMMOJIEHCTBHE C METAJJIaMHU, C OCHOBAHHSIMH, C COJISIMU, OTHOIIICHUE
K MHIUKATOpaM);

Tema 1.4
A3oTcoaepikamue
OpraHuvecKue
coeMHEeHHUs.
IHonumepsl

Conep:xanue yueOHOro MaTepuaJia

I

IMosmmepsl. benku u nonrcaxapuibl Kak OMOMOIUMEPHI.

InacTmaccesl. [lonyyeHrne noauMepoB peakiueil MoaIMMepu3aliy U MOJUKOHAEHCAMU. TepMOTUIacCTUUHbIE
Y TEpPMOpEaKTUBHBIE M1acTMacchl. [IpencraBurenu nuactmacc.

Bonokna, ux kiaccudukanus. [Tomryaenue BookoH. OTAeNbHBIC MPEACTABUTEIH XUMUICCKUX BOJIOKOH.

IIpakTH4yeckoe 3aHsATHE

1. Obmee mnonmmanme BMC: knaccupukanum, crnoco0ax MONydeHHs, (UIUKO-MEXaHUYECKHE
CBOMCTBa, COCTOSIHUS, XUMHUECKHE CBOMCTBA, IPUMECHEHHUE.

Paznen 2.

OO0u1asi 1 HeOPpraHm4veckKast XuMusi

34

Tema 2.1. OcHOBHEIE
MOHATHUSA U 3AKOHBI
XUMHH

Coaep:xaHue y4eOHOro MaTepuaJia

OcHoBHbIe TOHATHA XuMHHU. BemectBo. Atom. Mornekyna. XUMHUYECKUN AIEMEHT. AJUIOTPOIIHS.
ITpocTeie M cnoxkHble BemiecTBa. KauecTBEHHBIM M KOJWMYECTBEHHBIM COCTAaB BELIECTB. XUMUYECKUE
3HaKu U Gopmyssl. OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIsipHast Macchl. KommuecTBo BeliecTsa.
OcHOBHBIC 3aKOHbI XHMHH. 3aKOH COXPAHEHHS MacChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpBI. 3aKOH ABOTapo U CIEACTBUS UX HETO.

PacyeTHble 3amaun Ha HAXOXACHHE OTHOCUTEIBHOM MOJIEKYJISIPHOM MacChl, ONPEIEIIEHUE MacCOBOMN
JIOJIM XUMHAYECKHX AJIEMEHTOB B CIIOKHOM BEIIECTBE.

IMepnonnuecknii 3axon I.U. Menpaeneea. Otkpeitue [.11. MenneneeBsiM [leproanueckoro 3axkoHa.
[Tepunonnueckwuii 3akoH B popmynuporke [[.1. Mennaeneena.

[lepuonuueckass Tabnuia XMMHYECKHUX 3JEMEHTOB — rpaduyeckoe OTOOpaKeHHe NepUuoIUYEeCKOro
3akoHa. CTpyKTypa NHepuOAMYECcKOll TaOmuIlbl: Mepuoabl (Majible W OoJblINe), Tpynnbl (TJaBHAs U
moOoYHast).

Crpoenne atoma u nepuoauveckuii 3akon /.M. MenpaeneeBa. AToMm — cliokHasg yactuua. Sapo
(IPOTOHBI U HEHUTPOHBI) U PNEKTPOHHAsE 000T0uKa. M30ToMnbI. CTpOeHHE IEKTPOHHBIX 0007I04YEeK aTOMOB
3JIEMEHTOB MalbIX NepuoaoB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX OOOJOYEK aTOMOB 3JIEMEHTOB
OoJIbIIMX TEpUOAOB (NMEPEeXOqHBIX 3JeMeHTOB). [lonartue 00 opOutamsx. S-, p- u d-OpOuranu.
OJEeKTpPOHHbIE KOH(UIypalluM aTOMOB XUMHUYECKUX 23jeMeHTOB. (CoBpeMeHHas (OpMyIHpPOBKa

12




NepuoaANYCCKOro 3aKoHa. 3HaucHUE MNEpUOANICCKOIro 3aKOHa U HepI/IOI[I/I‘ICCKOﬁ CUCTEMBI XUMHNYCCKHUX
3JICMCHTOB I[I/I MGHI[CJ'ICCBa JUIA Pa3BUTUS HAYKHW U ITIOHUMAaHHW XUMHYECKOM KapTHUHbI MUPA.

Tema 2.2.
CTtpoeHue BelecTBa

Copep:kanue y4eOHOTro MaTepuaa

Honnasi xumuueckas cBsi3b. KaTHOHBI, X 00pa3oBaHKe U3 aTOMOB B PE3yJIbTaTe MPOLIECCa OKUCICHUSI.
AHHOHBI, UX 00pa3oBaHUe U3 aTOMOB B pe3yjbTaTe Mpoliecca BoccTaHOBIEeHUS. VIOHHAs CBsI3b, KaK CBS3b
MEXy KAaTHOHAaMHU M aHHOHAMU 3a CUET HJIEKTPOCTATUYECKOTO NpuTsDKeHus. Kitaccudukanus noHoB: 1o
COCTaBY, 3HAKY 3aps/a, HATHUKIO TUAPATHON 000104YKu. MoHHbIE KpHrcTaunyeckue pemeTku. CBoicTBa
BELIECTB C MOHHBIM THUIIOM KPUCTAIIIMYECKON PELIETKH.

KoBajienTHasi xuMuyeckasi cBsiI3b. MexaHuU3M o0Opa3oBaHHsl KOBAaJEHTHOW CBs3M (OOMEHHBIH U
JIOHOPHO-aKUENTOPHBIN). DJIEKTPOOTPULIATEIbHOCTh. KOBaJIeHTHBIE NOJSpHAs W HEMOJSpHAas CBS3H.
KpaTtHOCTh KOBaJIEeHTHOH CBs3U. MoOJEKy/spHbIE U aTOMHBIE KpHUCTaIMyeckue pemerku. CBoiicTBa
BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAIUIMYECKUMHU PEILIETKAMHU.

Mera/uinueckas cBsi3b. MeTauiMueckass KPUCTAUIMYECKAsl PEIIeTKa M MeTajuIMuecKass XMMUYEeCKast
cBsA3b. PU3NUECKUE CBOMCTBA METAIJIOB.

ArperaTHble COCTOSIHUSI BellIeCTB U BOJOPO/IHAsI CBSI3b. TBep0€, )KUIKOE U ra3000pa3HOe COCTOSHUS
BenlecTB. [lepexos BelecTBa U3 OJIHOTO arperaTHOro COCTOAHUS B apyroe. BogoponHas cBsa3b. Unctoie
BeniectBa U cMecu. llonarne o cMmecu BeniecTs. ['oMoreHHsle U rereporeHHsle cMecu. CocraB cMecei:
00BeMHas 1 MaccoBasi 1011 KOMIIOHEHTOB CMECH, MaccoBasi 10JIsl IPUMECEH.

JucnepcHble cucrtemsl. [loHsaTHe o aucnepcHoi cucreme. JlucnepcHas ¢as3a U AUCHEPCUOHHAs cpela.
Knaccudukanus qucnepcHsix cucteM. [IoHATHE 0 KOJIOMIHBIX CUCTEMAX.

Tema 2.3.
Bopna. PacTrBopsbl.
DJIeKTPOJTUTHYECKA
Sl IMCCOLUAIHSA

ConepxaHue y4eGHOro MaTepuaJjia

o

1

Bona. PactBopsl. PactBopenue. Boga kak pactBoputens. PacTBopuMocTh BemiecTB. HachleHHbIE,
HEHACBIIICHHbIE, TEPECHIIEHHbIE PAaCTBOPBL. 3aBUCHMOCTh PACTBOPUMOCTH Ta30B, KUAKOCTEH U
TBEPABIX BCUICCTB OT PA3JIMUYHBIX (i)aKTOPOB.

MaccoBast 107151 pacTBOPEHHOTO BEHIECTBA. JJIEKTPOJUTHYECKAS JAUCCOUMALMSA. ODJIEKTPOIUTHL U
HEIJICKTPOJIUTHI. DJEKTPOJUTAYECKAs] AUCCONManmsl. MeXaHU3Mbl JICKTPOITUTHICCKON IUCCOIHAIIHI
IJi1 BEHIECTB C pa3jIMYHBIMU THIIaAMHU XUMHYECKON CBSI3U. FI/IHpaTI/IpOBaHHBIe U HECTUAPATUPOBAHHEBIC
noHbl. CTemeHb ANEeKTPONUTHYEeCKO auccoruanuu. CuibHble W cladble 37MeKTpoduThl. OCHOBHBIC
IMOJIOKCHHA TCOPUU 3J'ICKTpOJ'IPITH‘~IGCKOI>i Auccorualuu. KI/ICJ’IOTI)I, OCHOBAHHUSA U COJIK KaK JJICKTPOJIUTEI.

I'maponu3 kak oOMeHHBIH mpouecc. HeoOpaTuMmblii THAPOJIM3 OPraHUYECKUX M HEOPTaHUYECKUX
COCIMHEHUH U €r0 3HAYCHHUE B IPAKTUYECKOU JCSATEIbHOCTH YEIIOBEKA
OO6patumslii rugponus coneil. [lpaktndyeckoe npumenenue ruipoinsa. CTyneH4aThlid THIPOIIUS.
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HpaRTn'{ecmle 3AHATHSA

1. Peakuuu noHHOro oOMeHa
2. 'mapoinus coeit (Bce THUITBI THAPOIIN3a, PEAKIUS CPE/IbI)

Tema 2.4.
XuMHnuyeckKue
peaxkiumn

Conep:xaHue y4eOHOro MaTepuaJia

1.

Knaccupukanusi XuMu4yecKux peakumid. Peakuuy coeauHeHMs, pa3ioXeHUs, 3aMeleHHs, oOMeHa.
Karanmutnueckue peakumu. OOpatuMble W HeoOpaTUMblE peakUMU. ['OMOT€HHBIE U TETEPOTCHHBIC
peakuuu. DK30TEepMHUECKUE U 3HIOTEpMUYECKHE peakuuu. TernaoBoil 3((peKkT XUMHUECKUX peakLui.
TepMoXUMHUUYECKUE YPAaBHEHHUS.

CxopocTh XMMHYECKHX peaknui. [IoHsITHE 0 CKOPOCTH XUMHUYECKHUX PEAKIUMI. 3aBUCUMOCTb CKOPOCTH
XUMHYECKHX PEAaKUUH OT pa3inyHbIX (PAKTOPOB: MPUPOIBI PEArUPYIOIIUX BEUIECTB, X KOHIICHTPAIUH,
TeMIIepaTypbl, MOBEPXHOCTH CONPUKOCHOBEHHMS U UCIOJIb30BaHUs Karanu3aropoB. OOpaTUMOCTb
XUMHUYECKHUX peakuuid. O6paTtuMble U HeoOpaTUMbIE peakluu. XUMHUYECKOE PAaBHOBECUE U CIIOCOOBI €ro
CMELCHHUS.

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE pPe€aKknuu. Crenens okuciieHus. OKHCIUTENb 1 BOCCTAHOBJICHHUE.
BoccranoButens u okuciaeHue. Merton QJICKTPOHHOI'O OanaHca 11 COCTAaBJICHUA ypaBHCHPII;’I
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKum"I.

Tema 2.5.
Knaccupuxauus
HEOPraHu4ecKHX
COeIMHEHUH U uX

CBOMCTBA

Coaep:xaHue y4eOHOro MaTepuaJia

1

Metaniabl. OcoOEHHOCTH CTPOEHHS aTOMOB U KpHUcTauioB. (Du3nyeckue CBOMCTBA METAUIOB.
Knaccudukanuss MeTasioB MO  pa3auyHBIM — TMPU3HAKAM. XHWMHUYECKHE CBOWCTBAa METAJLJIOB.
ONEKTPOXUMHUECKUI pAJ HamnpspkeHHH MeTauioB. Mertamnorepmus. OOmme crnocoObl MOTyYeHHs
MerawioB. [lonarne o Meramnypruu. I[IupomMeramnyprus, ruapOMETaIypIusl U JIEKTPOMETAIUTYPIHS.
CrnnnaBbl YEPHBIE U LIBETHBIE.

Hemeranubl. OcoGeHHOCTH cTpoeHus: aTOMOB. HemeTasuibl — MpocThie BEIEeCTBA. 3aBUCHMOCTh CBOWCTB
TaJIOTEHOB OT MX mojoxeHuss B I[lepumonnueckoil cucreMe. OKHMCIUTENBHBIE U BOCCTAHOBUTEIBHBIC
CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX IOJIOKEHHUS B Py JIEKTPOOTPHULIATEILHOCTH.

Oxcuabl u ux cBoiictBa. ConeoOpa3yroiire u Hecolaeoopasyromue okcuabl. OCHOBHBIE, aMpOTEpHBIE U
KHCJIOTHBIE OKCHJIbI. 3aBUCHUMOCTH XapakKTepa OKCHIAa OT CTENEHW OKHCICHHs OO0pa3yoIiero ero
MeTajia. XUMUYECKUE CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

Kucaorsl n ux cBoiictBa. KucioTsl Kak 3JIeKTPOJIUTHL, UX KJIacCU(UKALNA O Pa3TUYHbIM IIPU3HAKAM.
XUMHUECKUE CBOMCTBA KHCIOT B CBET€ TEOPHM AIIEKTPOIMTHYECKOH nuccoruanuu. OcoOeHHOCTH
B3aMMOJICHCTBYS KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT ¢ MeraiuiaMud. OCHOBHBIE CIIOCOOBI
MIOJIYYEHUS KUCIIOTBI.

OcHoBaHusg ¥ uX cBoiictBa. OCHOBaHUS KaK DJJCKTPOIHTHI, MX KIACCH(PHUKAIMS TO Pa3TUIHBIM
MpU3HaKaM. XHMMHUYECKUE CBOWCTBA OCHOBAHUW B CBETE TEOPUHU DJIEKTPOIUTHUYECKON TUCCOLMALUU.

14




PaznioxxeHne HepacTBOPUMEBIX B BOjie OCHOBaHM. OCHOBHBIE CIIOCOOBI MOYYCHUSI OCHOBAHHIA.

Cosmn m ux coiictBa. Conu kak 31ekTponutbl. Conu cpeaHue, KUCiable U OCHOBHbIE. XHUMHUYECKH 1
CBOMCTBA COJICH B CBETE TCOPUU IJICKTPOJUTHUCCKON Arcconuanuu. CriocoObl MOTyYEHUs COJICH.
I'unponns cosen.
I'eHeTnyeckasi CBSI3b HEOPraHUYECKHX BelIECTB. 1
IlpakTHyeckne 3aHATHSA 10
1. XuMmnueckue CBOMCTBA METAIIOB.
2. XMMHUYECKHE CBOMCTBA OKCHIOB
3. DIeKTponu3 cosen
4. Peak1iuu METAJIJIOB C KUCJIOTaMHU
5. I'maponus comeit
JAuddepeHunpoBaHHbIii 3a4eT 2
Bcero: 68
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3. YCJIOBUSI PEAJU3ALIMM ITPOT PAMMBI OBIIEOBPA30OBATEJILHOM
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
XUMHUYECKOU J1a00opaToOpuH.

OGopynoBanne y4yeOHOro KaOuHera (HArJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ] U MUHEpAIOB, Tabnuila MeHueneeBa, yueOHble GUIbMBI, ITUGPOBBIC
o0pa3oBaTelIbHbIE PECYPCHI.

Texnuueckue cpeacrBa  O00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEP AJIsl MPE3CHTALUM.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JA0OPATOPHMU: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MNPOOKH, (OHAPUKK, HAOOpP PEAKTUBOB,
CTEKJIIHHBIC TAJIOYKH, IITATUBBI MJii MNPOOUPOK; MEpPHbIE LHUIUHIPHI, BOPOHKHU
CTEKJISIHHBbIE, BOPOHKHM JAenuTenbHble muuHApudeckue (50-100 wmut), cTynmku c
nectukoM, (apdopoBbie YalIKh, NUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJIEKTPOIUIMTKH, Ja0OpAaTOPHbBIE IITATHBBI, CIUPTOBBIE TOPEIIKH,
CIIUYKH, MPUOOp JJI MOJY4YeHHUs] Ta3oB (WM MPOOHpKa C ra300TBOAHON TpyOKoil),
JepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3IaTOYHBIC JIOTKU;
xumuueckue ctakanbl (50, 100 u 200 mi); mmaTenu; MUHICTHI; TUTCIbHbBIC UG,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe Tpooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKH; KOHUYECKUE
K0J10b1 Jy1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE OJIOCKU JIJIsl onpenenenHust pH
U CTaHJapTHAs WHJIUKATOpPHAs IIKajla; YHUBEPCAIbHBIM MHIUKATOP; MUIEeTKH Ha 1, 10,
50 ma (umu posatopel Ha 1, 5 u 10 M), GropeTkH Il TUTPOBAHUS, MEIUILIMHCKUE
mmpunbl Ha 100-150 M, mabGopaTopHble W/WiAM aHalWTUYECKUe Bechl, pH-meTphl,
CYNMIUIBHBIN mKad, U Ap. T1abopaTopHOe 000pyI0BaHNE.

3.2. HadopmaniuoHHoe oOecnedeHre peaTu3anuy MporpaMmbl

1. Jns peanusanmuu mporpaMMbl OMOIMOTEUHBINH (OHA 0O0pa3zoBaTEIHHON
OpraHu3alMKi JOJDKEH UMETh MeYaTHbIe W/UIU DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
UH(OPMAIIMOHHBIE  pPECypChbl,  PEKOMEHJOBaHHbIE  JUIsI  HMCIIOJNb30BaHUSA B
00pa3oBaresbHOM IpoLiecce, HE CTaplile 5 JIeT C MOMEHTa U3JaHusl.
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2. PexoMmeHayeMble TIeUaTHBIE U3/IaHUSA MO peain3ali 0011e00pa3oBaTeIbHON
IUCHUTUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJALUSAX [0 OpraHH3aluu
00yueHus.

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KOHTpOJIB N OLICHKA PC3YJIbTATOB 06y‘IeHI/I}I OCYCCTBIACTCA IIPCIIOAABATCIIEM

B IIpOIeCCE€ TMPOBEACHHUS TMPAKTHUYECKUX 3aHATAA W Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJTHEHUS OOYyYaIOIMMUCA WHIWBHUAYAJIbHBIX 3aJaHUMH,
MIPOCKTOB, HCCienoBaHUN. Pe3ynbTaThl OOy4YeHHUS OMNPENEsIOT, YTO OO0ydJaroniuecs
JOJDKHBL  3HATh, I[OHUMaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM H3YyUYCHUS
JACHIUTUIAHBI.

Jns dbopMupoBaHuUs, KOHTPOJIS U OLEHKH PE3YJIbTaTOB OCBOCHHUS Y4EOHOM
JUCHUIUIMHBI UCIOJNB3YETCA CHUCTEMa OLEHOYHBIX MEPONPUATUM, MPEICTABISIOMIAS
co00l KOMIUIEKC y4eOHBIX MEPONPHUATUM, COTIACOBAHHBIX C Pe3yJIbTaTaMH 00y4YeHUs
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeaMmeTHbIE pPe3ynbTaThl 110

mucuumunae) u GI'OC CIIO.

Tunsl oeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema Pe3yabTar 00yueHus .
MeponpusITHIA
| OcHOBHOe coiep:KaHue
1 ®opMyaIMpPOBATH
Pasznen 1. OcHOBBI pMyJup
0a30Bble NOHATHS U
CTPOEHHS BellecTBa
3aKOHBI XUMHUH
1.1 | OK 01 CrpoeHue aToMOB Cocrasmars xumnueckue |1. Tect «CtpoeHune atomoB

XUMHYECKHUX HJIEMEHTOB
Y IPUPOJa XUMHYECKOU
CBS3U

bopMyIIBl COeIMHEHUH B
COOTBETCTBHUH CO
CTCTICHBIO OKHCIICHUS
XUMHUYECKHX JJIEMEHTOB,
WCXOJIS N3 BAJICHTHOCTH U
ANEKTPOOTPHUIATETFHOCTH

XUMUYECKHUX AJIIEMEHTOB H
IIPUPOJA XUMUYECKOMN CBA3H.

2. 3agaun Ha COCTaBIIEHUE
XUMUYECKHX (hopmy
JIBYXaTOMHBIX COETMHEHUM
(oxcum0B, cynbPUI0B, TUIPUIOB
U T.IL.).

3. 3ajaHus Ha UCIIOJIb30BAaHUE
XUMHUYECKON CHMBOJIMKU U
Ha3BaHUM COEIMHEHMUIT IO
HOMEHKJIAType MEKITyHAPOIHOTO
COI03a TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBUAIIbHBIX Ha3BaHUU JUIst
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
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coeTMHEHUH (OKCHIOB,
Cynb(pHUI0B, TUAPHUIOB U T.I1.) U
JIPYTHX HEOPTAaHUUECKUX
COCTMHEHUH OTACIBHBIX KJIACCOB

1.2

OK 01
OK 02

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

XapakTepHu3oBaTh
XUMHUYECKHE JIEMEHTHI B
COOTBETCTBUH C UX
II0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
J.N. Menneneena

1. Tect «MeTamnnueckue /
HEMETaJNINYSCKHUE CBOMCTBA,
AIEKTPOOTPUIATEILHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AIEKTPOHHBIM
CTPOEHUEM M TOJIOKEHHEM B
MEePUOIUYECKON CUCTEME
XHUMHYECKUX 31eMeHTOB J[.1.
MemnneneeBay.

2. IIpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3H MEXKIY
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOAUYECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX
COEIUHEHHUIH B COOTBETCTBUM C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aaHUs HA
XapaKTepPU3aANI0 XUMHIECKIX
3JIEMEHTOB: «MeTtamndeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
ANEKTPOOTPHUIATENBHOCTD U
CPOJCTBO K DJIEKTPOHY
XHMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C X 3JIEKTPOHHBIM
CTPOEHUEM M TOJIOKEHHEM B
MEPUOINYECKON CUCTEME
XUMHYECKHUX DIIEMEHTOB

J.1. MennaeneeBa»

Pasznea 2. XumMuueckue
peakuuu

XapalcTemeBaTb THUIIBI
XUMHYECCKHUX pealcum"d

KontpoabHasi padora
«CTpoeHue BellecTBa U
XHMHYECKHE PeaKum

2.1

OK 01
OK 04

THuIel XUMHUYECKUX
peakuui

CocraBisTh peakuuu
COGIMHEHUS, pa3JI0KeHus,

1. 3agaun Ha coCcTaBJIEHUE
YPaBHEHUU PEaKLUN:
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oOMeHa, 3aMelleHus,
OKHCIUTEIbHO-
BOCCTAaHOBHUTCJIIbHBIC
peaxiuu

— COEMHEHMSI, 3aMellleHus,
pasnoxeHusi, 0OMeHa;

— OKHUCIIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKITUH C
UCIIOJIb30BaHUEM METOJIa
AJIEKTPOHHOTO OaslaHca.

2. 3a/1auu Ha pacyeT Macchl
BellecTBa UM 00bEMa

ra3oB 110 U3BECTHOMY KOJIHUYCCTBY

BEILIECTBA, Macce MM 00bEMY
OJTHOTO M3 y4YacTBYIOUIHX B
peaklyy BEIIECTB; PACUEThI
Macchl (00bEMa, KOJIMUeCTBa
BELIECTBA) IPOJYKTOB PEaKIUH,
€CITH O/THO M3 BEIIECTB UMEET

pUMecH
2.2 DIIEKTPOTUTHIECKAS CocTaBiaTh ypaBHEHUS 1. 3aganust Ha COCTaBJICHUE
JUCCOLIMAIMS M HOHHBINA |XUMUYECKUX PEaKINH MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOT'O OOMEHa C peaxiuil ¢ yauacTueM KUCJIOT,
y4acTUEeM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI
2. JJaboparopHnas pabota "Tunsl
XUMUYECKUX peakiuii”
3 Pa3nen 3. Ctpoenue u |HccaenoBath crpoenue u | Konrpoabnnas paéora

CBOMCTBa
HEOPraHUYeCcKHX
BeIeCTB

CBOMCTBa
HEOPraHU4YeCKHX
BeIeCTB

«CBolicTBa HEOPraHUYECKUX
BellecTB)
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3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa H
CTpOEHUE
HEOPraHUYECKUX
BEIIIECTB

Knaccudumuposarts
HEOpTraHUYeCKue
BEIIIECTBA B COOTBETCTBUU
C X CTPOEHUEM

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

2. 3aauu Ha pacuyeT MacCOBOM
J10JTA (MacChl) XUMHYECKOTO
aJieMeHTa (COeMHEHNS) B
MoJIeKyJie (CMech).

3. [IpakTrueckue 3a1anus 1Mo
KJaccu(uKalum, HOMEHKIIAType u
XUMHUYECKUM (hopMyiiaMm
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KIIACCOB.

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

3.2

OK 01
OK 02

Du3nKO-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcraHaBIuBaTh
3aBHCUMOCTH (PU3UKO-
XUMHUYECKHUX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAaK)KE TUTIa
KPUCTaJUIMYECKOU
pelIeTKH

1. Tect «OcobeHHocTn
XUMHUYECKUX CBOWCTB OKCHOB,
KHCJIOT, OCHOBaHHUM, aM(pOTEPHBIX
THIPOKCHUJIOB U COJIEW».

2. 3agaHusi Ha COCTABJICHUE
YpPaBHEHUN XMMHUUYECKUX PEaKIUH
C YYaCTHEM IPOCTHIX U CII0KHBIX
HEOpPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(OTEepHBIX 2JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMU U aM(OTEpHBIX
TMJIPOKCHUJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBa U CITOCOOBI OTYyYEHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBONCTBA U MOJTy4YEHUE
HEOpPraHMUYECKUX BEIIECTB
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3.3

OK 01
OK 02
OK 04

Nnentudukanys
HEOPTaHHYECKUX
BEIIECTB

Uccnenosatn
KaueCTBEHHBIC PEAKIIUH
HeopraHqucxnx BCIICCTB

1. ITpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHUs IO COCTABIICHUIO
XUMUYECKUX PEAKLUHI C y4aCTUEM
HEOPraHUYECKHUX BEILECTB,
UCIIOJIB3YEMBIX ISl KX
UICHTH(DUKAIIH.
2.JIaboparopnas padoTa:
“Unentudukanus
HEOPraHWYECKUX BELIECTB’

Pasznea 4. Ctpoenue u
CBOMCTBa
OpPraHMYecKux
BelllecTB

HccaenoBars cTpoeHue u
CBOMCTBA OPraHM4YeCKUX
BeIlECTB

KonTpoasHnasi 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 cocTaBlICHUE
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAJIBHON WIH
MEKTYHapOAHOMN
CHUCTEMAaTUYECKON HOMEHKJIATYype.
2. 3a/1aHus Ha COCTaBJICHUE
MOJIHBIX M COKPAIIEHHbBIX
CTPYKTYPHBIX (hopMyI
OpPraHUYEeCKHUX BEIIECTB
OT/IENIbHBIX KJIACCOB.

3. 3ajaun Ha omnpezeneHue
npocreimen GopmyIibl
OpPTraHUYECKON MOJIEKYJIbI, HCXOS
13 3JIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECcKUx
COCIMHEHUN

YcranaBauBaTh
3aBHCUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
OpraHWYECKHUX BEIECTB OT
CTPOEHHUS MOJIEKYJI

1. 3ananus Ha cocTaBlIeHHE
YPaBHEHUN XUMUYECKUX PEAKIUN
C y4acTUEM OpraHUYECKHX
BEILECTB HA OCHOBAHUU UX
COCTaBa U CTPOEHHUS.

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

3. PacueTHsble 3agaun 1o
YpaBHEHUSM PEAKINil C y4aCTHEM
OpTraHWYECKHUX BEIIECTB.
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4. JlTaboparopnas pabota
“IIpeBpaliieHuss OPraHUYECKUX
BEUIECTB [IpY HarpeBaHUM"

4.3 | OK 01 Wnentuduxanms Hccnenosathb 1.IIpakTuKO-OpUEHTHPOBAaHHbBIE
OK 02 |opraHM4eckux BEIIECTB, |KQUECTBEHHBIC PEAKIIUN  |3aJaHMs 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKUX XUMUYECKUX PEAKLUH C yJaCTUEM
IIPUMEHEHUE B OBITOBON |COEIMHEHUI OTAEIBHBIX |OPraHUYECKUX BEILLECTB, B T.4.
Y IPOU3BOACTBEHHOMN KJIaCCOB HCIIOJIB3YEMBIX JUISl KX
JIeATEIbHOCTH YeJIOBEKa UACHTU(PUKAIMY B OBITY U
MIPOMBILIIEHHOCTH.
2.JIaboparopnas padoTa:
“UnenTHUKAINAS OPTraHUIECKAX
COEJIMHEHUH OTAENbHBIX KJIaccoB”
5) Pa3nean S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHHE PA3JINYHBIX
TepMoAMHAMHUYeckHe |GaKTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSA XHMHUYECKHX peakuui
XHMHYECKHX peaKkuuid
5 [OKO0l CKOpOoCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHEHTHUPOBaHHbIE
OK 02 |peakuuii. XMMHUYECKOE |BIMSHUE KOHIECHTPALMM |TEOPETHUYECKUE 3aJaHUs Ha
paBHOBECHE pearupyoomux BeecTB U (aHaau3 (pakTOpoB, BIUSIOIIUX HA
TEMIIEPATYPHI HA CKOPOCTh |[M3MEHEHUE CKOPOCTH XMMHUYECKON
XUMUYECKHUX PeaKLnui peakuuu. [IpakTuko-
XapakTepu3oBarhb OpUEHTUPOBAHHBIE 3aJIlaHUS HA
BIIUSTHUE U3MEHEHUS pUMeHeHue npuHuumna Jle-
KOHIIeHTpaluu BemecTs, |lllaTenbe ans HaxoxAeHUS
peaxkLuu cpeasl U HaIpPaBJICHUS CMEILECHUS
TEMIIEPATypPhI Ha PaBHOBECHSI XUMUYECKON PEAKIIUI
CMEIlEHNE XMMUYECKOTO |M aHalu3 (PaKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILLEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb HCTHHHBIE
Pa3zgea 6. PacTtBopbl PacTBOPBHI C 32JaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TousiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpHI pacTBOPOB.

2. IIpakTMKO-OpUEHTUPOBAHHBIE
pacyeTHbIC 3a/1aHKS Ha
JIUCIIEPCHBIE CUCTEMBI,
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HCIIOJIb3yEMBbIC B OBITOBOM 1
MIPOU3BOICTBEHHON JCSITEIIBHOCTH

YeJioBeKa
6.2 | OK 01 UccnenoBanue croiictB |Mccnenoath husmko- JlabopaTtopHnas pabota
OK 04 |pacTtBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”~
HMCTUHHBIX PACTBOPOB

Il | [IpodeccuonaILHO-OPHEHTHPOBAHHOE CO/IePKaHUe (COepPKAHUE MPUKJIATHOTO MOTYJIs1)

7 Pa3zpmen 7. OuenuBaTh nocJjaeacTBus |3amura Keiica (¢ yaeTom
Xumus B ObITY M ObITOBOI U Oynyuiei npogeccuoHAIbLHOM
NMPON3BOJACTBEHHOI MPON3BOJACTBEHHOI AesiTeJIbHOCTH)
JAesITeJIbHOCTH AesiTeILHOCTH Ye10BeKa
4eJI0BeKa C MO3ULM I

IKOJIOTHYECKOM
0€30MacHOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
IPOU3BO/ICTBEHHOMN
NeSITeIbHOCTH YEJIOBEKA

O1eHnBaTh MMOCIEICTBUS
OBITOBOM U
MIPOU3BOCTBEHHOM
JIeITEIbHOCTH YeJIOBEKaA C
HO3UIUN DKOJIOTUYECKON
0e30macHOCTH

Keiic (¢ yuerom Oynymiei
npodeccnoHanbHOM
JIeATEITLHOCTH )

Bo3MoOHBIE TEMBI KEHCOB:

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

2. Bynymue matepuansl s aBua-
MaIIuHO- U PUOOPOCTPOCHUS.
3. HoBbie maTepuaisl st
COJTHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pPacCTUTENBHBIX TPENapaToB
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5. ®OHJbI OHEHOYHBIX CPEJACTB

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

Bompocs! st moarotoBku K 1udhepeHImpoBaHHOMY 3a4€ETy M0 IpeaMeTy «XUMUs»

1. Opranuueckass XuUMHUSL.

bytneposa
AJIKaHbI

ApeHsl
CrupTtsl. PeHou

Anpnernapl
. KapOoHOBBIE€ KUCTIOTHI.

©CoOoNORWDN

10 Crnoxusie 3¢upsl. XKupsl

11.VYraeBonasl

12. A30T0c0nep>1<anme OpraHU4YCCKUC COCANHCHUA.

Teopust crTpoeHue
[IpupoaHbIE HCTOYHUKH YTIEBOJOPOJIOB

HenpenenbHble yTiI€BOIOPOIBI.

['eHeTnueckast CBSI3b OPTAHUYECKUX COCIUHEHUN

13.OcHOBHBIE TOHATUS U 3aKOHBI XUMUH
14. TICXD un IICXD I U MenpneneeBa

15.Tumpl XUMHAYECKUX CBS3EH, KPUCTAITNYSCKHUE PEIICTKH
16.Kimaccudukanus XUMHYECKUX peaKIui

17.TO[
18.T'mnponus coneit. OBP

19.Knaccudukarys HeOpraHUIECKUX BEIIECTB

20.MeTaibl, OKCH/IBI

21.Cnoco0sI momyueHus MetamioB. Kopposus

22.Kucnotel, ocHoBanus. Coiun

23.I'eneTnyeckas CBsA3b HEOPTaHMUECKHUX BEIIECTB

24 Pemenne pacu€THBIX 3a7ad.

OpPraHNYCCKHUX BCIICCTB AM.

OH@HKa HHAWBUAYAJIbHBIX O6pa3OBaT€J'H::HBIX I[OCTI/I)KCHI/Iﬁ o pe3yjbTaTaM
HpOMC)KyTOIIHOfI arrTecTalliyu IpPOU3BOJUTCA B COOTBCTCTBUHU C YHHBCpcaHBHOﬁ

IIKAJIOM:
IIpouent KauecTBeHHas1 OlleHKA HHAUBUIYAJIBHBIX
pe3yJIbTATUBHOCTH 00pa3oBaTeJbHbIX J0CTHKEHH
(MpaBUJIBLHBIX OTBETOB) 0asa (oTMeTKa) BepOAJIbHBINA aHAJIOT

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
BBITIOJTHIJI 33/IaHHE SK3aMEHAIIMOHHOTO OWJIeTa: Jall MpaBUJIbHBIC OTBETHI Ha
BCE BOTIPOCHI ¥ PEIIIII 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 3aJIaHWsI, HO HE CMOT MPAaBWILHO OTBETHUTh HA TEOPETUUYCCKUU
BOTIPOC;

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

— w™meHee 70% (2 Oamna) mpucBauBaeTcsi OOydaromieMycs, €clii OH HE CMOT
BBITIOJTHATH HUA OJTHOTO MPAKTHYECKOTO 3aaHMS YK3aMEHAITMOHHOTO OHJjIeTa.
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6. ATATITAIIMSI PABOYE ITPOTPAMMUBI JIJISI JIUT] C
OTPAHMYEHHBIMU BO3MOKHOCTSIMU 310POBbBS (OB3)

AnanTtupoBaHHas IporpaMMa pa3padaThIBa€TCA MPU HATUYUH 3asBICHHUS CO CTOPOHBI
oOyuaromerocst (poauTenei, 3aKOHHBIX MPEJCTaBUTeNeH) U MEAUIIMHCKIX TOKa3aHUi
(peKOMEHIalUsIMH  TICHXO0JIOI0-MEIUKO-TIEarOru4eckoil kKomuccun). st nHBanu10B
aJlariTUpOBaHHas OOpa3oBaTesbHasl MporpaMMa pa3pabaTbIBacTCsl B COOTBETCTBUH C
WHUBUYyaIbHON IPOrpaMMOi peadbIUTallUu.
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