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1. TACIIOPT PABOYEM [TPOT'PAMMBI JAUCIHAITJINHBI
«XuMua»

1.1. Ob6aacTh NpMeHEHHUS TIPOTPAMMBI.

PaGouast mnporpamMma muUCHMIUIMHBI «XUMHS» SBISETCS OO0S3aTENbHOM  YacThIO
IIPOrpaMMbl NTOATOTOBKH CIIELUAIMCTOB CPEIHETO 3BeHa 1o crienuanbHoctu 15.02.06 MoHTax,
TEXHHYECKAasl IKCILTyaTallisl U PEMOHT XOJIOIMIBHO-KOMIPECCOPHBIX M TEIUIOHACOCHBIX MAaIIWH
Y YCTaHOBOK (10 OTpacysiM) U peanusyercsa Ha 1 Kypce.

1.2. MecTo IMCHUILIMHBI B CTPYKType OCHOBHOH mnpodeccnoHaibHOIi o0pa3oBaTebHOM
NPOrpaMMmbl.

Xumust sBisiercst 0a30BOM  MMCHMIUIMHOM — 00IIe00pa30BaTeIbHON IOATOTOBKU IO
CHEeNHATbHOCTH Ha 6a3e OCHOBHOTO 001Iero o0pa3oBaHus 1 HampasieHa Ha popmupoBanue OK-
1, OK-2, OK-4, OK-7

1.3. lesan 1 3a1a4M JMCUMILIHHBI — TPEOOBAHMS K Pe3yJbTaTaM O0CBOEHHS U CHUILIHHBI.

Heab: dopMuUpOBaHUE y CTYIECHTOB MPEACTABICHUS O XUMHUYECKOM COCTAaBIISIOLIEH
€CTECTBCHHO-HAYYHON KapTHHBl MHpa KaK OCHOBBI IPUHATUS PEUICHHMH B JKU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O IIOBEJCHNS B IPUPOJHON CpeLeE.

3agaun:

1) chopMupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKaHHs XUMHYECKUX MPOLECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJOCTHOW Hay4HOW KapTHHBl MHUpPA, B3aWUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATH (HOPMYIIbI HEOPTaHMUYCCKHX W OPraHMYECKUX BEIIECTB,
YPaBHEHUS XUMHYECKHUX pEaKLUHi, OOBSACHATH HUX CMBICI, HHTEPIPETUPOBATH PE3YJIbTATh
XUMHYECKHUX IKCIIEPUMEHTOB;

3) chopMupoBaTh HABBIKM MPOBEIACHUS MPOCTEUIINX XUMHYCCKHX 3KCIEPHMCHTAIbHBIX
UCCIIIOBaHUIH ¢ COOJNIOZCHHEM TMpaBWJl 0Oe30macHOro oOpalieHuss ¢ BEIeCcTBaMH U
71a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BUTh YMEHHS HCIIOIb30BaTh MH(OPMAIMIO XUMUYECKOTO XapaKkTepa U3 Pa3iIMIHBIX
HUCTOYHHKOB;

5) cdopmupoBaTh yMeHHS TPOTHO3MPOBATh IOCICACTBUS CBOCH JEATCIBHOCTH U
XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) cdopMupoBaTh IMOHMMAaHHWE 3HAYUMOCTH JOCTHDKCHUH XHMHYECKOW HAyKH W
TEXHOJIOTHH JIJIsl pa3BUTHSI COIMATILHOM M MPOU3BOJICTBEHHOU cep.



1.4. Pe3yabTaTrhl 0CBOCHUS M CHUAIINHbBI

Kon n IlnanupyeMble pe3yabTaThl OCBOCHHUS AUCHUIIIHHBI

HAMMEHOBaHUe

(¢popmupyembix Oo0mue JucuunimHapHbIe

KOMITETEHIM

OK 01. B yacTu Tpy10BOro BoCUTAHMS: - BIAQAETh CHUCTEMOM XHMMHYECKHMX 3HAHUH, KOTOpass  BKJIKOYAET:

Bri6upats - TOTOBHOCTH K TpYyIdy, OCO3HAHHE IIEHHOCTH | OCHOBOMOJIATAIOUIUE TMOHATUA (XUMUYECKHM 3JIEMEHT, aTOM, J3JICKTPOHHAs

CHOCOObI MacTepcTBa, TPYA0I00ue; 00o010uKa aTtoma, s-, p-, 0-371eKTpOHHbIE OPOUTATH ATOMOB, HOH, MOJICKYIIA,

pemieHus 3ajlad | - TOTOBHOCTh K  aKTUBHOM  JIEATEIBHOCTH | BAJIGHTHOCTH, JJIEKTPOOTPUILIATEIBHOCTh, CTENIEHb OKHCJICHHS, XUMHUYECKas

npodeccuoHanb | TEXHOJIOTHUYECKOM u COLIMATbHOMN | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA OO0BEM, YIIEPOIHBIA CKEJeT,

HOM HAIPaBJIICHHOCTH, CIOCOOHOCTh WHHIIMUPOBATH, | QYHKIIMOHAILHAS TPYIIA, PAIUKaI, U30MEPHS, U30MEPbI, TOMOJIOTHYSCKUN

NEeSATEIbHOCTH IJJAHUPOBaTh M  CaMOCTOSITEJIbHO  BBIMOJHSATH | psAll, TOMOJIOTH, YIIE€BOAOPOAbI, KUCIOPOA- U a30TCOAEPKALUE COCTUHEHNUS,

MIPUMEHUTEIBFHO | TAKYIO JICSITEIBHOCTD; OMOJIOTMUECKH aKTUBHBIE BEIIECTBA (YIJIEBOJIbI, KUPBI, OCJIKH), MOHOMED,

K pa3JIMuHbIM - HHTEpeC K pa3IMnYHbIM chepam | moaumep, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE  COEIWHEHUS,

KOHTEKCTam npodeccCHOHATLHOM IS TEIILHOCTH, KPUCTAJUTMYECKAsl PEIIeTKa, TUIbl XUMHUYECKHX PEaKIui (OKHCIUTEIbHO-
OBialeHne  YHUBEPCAJbHBIMH  Y4eOHBIMH | BOCCTAHOBHUTENbHBIE, IK30-U IHJIOTEPMUUYECKHE, PEaKIIUM HOHHOTO 0OMEeHa),
NMO3HABATEJIbHBIMU I€HCTBUAMM: pacTBOp, IEKTPOIHUTHI, HEIJEKTPOJIUTHI, DICKTPOIUTHUECCKAS TUCCOIUAITUS,
a) 0a3oBble JIOTHYECKHE NeHCTBHSA: OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKLUH, XUMHUUECKOE
- CaMOCTOSTEIILHO dbopmynupoBaTh U | paBHOBECHUE), TEOPUU M 3aKOHBI (TEOpHS XHMHUYECKOTO CTPOCHHS

aKTyaJM3upoBaTh TMPOOJIEMy, paccMaTpHBaTh e
BCECTOPOHHE;

- YCTaHaBJMBaTh CYIICCTBEHHBIH MPU3HAK HIIH
OCHOBAaHUA IJ14 CpaBHeHI/ISI, KJ'IaCCI/I(i)I/IKaHI/II/I 158
0000IIECHHS;

- OmpenesATh N  JIeATCIBHOCTH,
napaMeTpbl U KPUTEPUHU MX JIOCTUKCHHUS,
- BBIIBJIATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-H/ISI B
paccMaTpUBaEMbIX SIBJICHHSIX;

3aaaBaTb

opraHuueckux BemecTs A.M. bByriepoBa, Teopus 3IEKTPOIUTHYECKON
Jqucconyanuu, nepuogudeckuil 3akon [[.1. Menneneesa, 3aKk0H COXpaHEHMS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, (DaKTOIOTHYECKUe
CBEJICHUS O CBOMCTBAX, COCTABE, MOIYYEHUU M O€30M1aCHOM HCIIOJIb30BaHUH
BOXHEHUIIMX HEOPraHMYeCKMX W OPraHMYEeCKUX BEIIECTB B OBITY U
MPaKTUYECKON JAESITETbHOCTU YEJIOBEKa;

- YMETb BBIIBIISITH XapaKTEpPHbIC INPU3HAKM U B3aUMOCBS3b H3YYEHHBIX
HOHﬂTHfI, IMPUMCHATH COOTBETCTBYIOIIMEC IMOHATHA ITPH OITMCAHHUU CTPOCHUSA U
CBOMCTB HEOPraHMYECKMX M OPraHMYECKUX BELIECTB U UX IPEBpAILECHUM;

- BHOCUTH KOPPEKTUBELI B JCATCIIBHOCTD, | BBIABIISATH B3aMMOCB3b XUMHYCCKHUX 3HAHUI C IIOHATUAMU u
OICHUBATL COOTBCTCTBUC PE3YJIbTATOB MLCIIAM, | MIPCACTABICHUAMU NJPYTHUX CCTCCTBCHHOHAYYHBIX MIPECAMCETOB,

OIICHUBATh PUCKU HOCJ'Ie}ICTBI/Iﬁ JACATCIIBHOCTH, - YMETH HCIIOJIB30BaTh HaMMCHOBAaHUA XUMHUYCCKUX COG)II/IHGHI/Iﬁ
- pa3BUBATh KPCATHUBHOC MBINUJICHUC NIPU PCIICHUN | MCKAYHAPOAHOI'0O  COXO3a TeOpCTI/IqCCKOﬁ n HpHKHaﬂHOﬁ XUMHUU U




YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIE HCCIeN0BaATEIbCKUE e CTBHS:

- BJAQJICTh HaBBIKAMH Yy4e€OHO-HCCIICIOBATEIHCKON
" MPOEKTHOM JIEATEILHOCTH, HaBBIKAMH
paspernieHus mpooem;

- BBISBIATh MPUYMHHO-CIICJACTBCHHBIE CBSI3U W
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh TUIIOTE3Y €€
pelIeHuUs, HaXOJIUTh apTyMEHTBI JUTS
JI0Ka3aTeNIbCTBA CBOMX YTBEPXKICHHUH, 3aqaBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,

- aHATM3HUPOBATh NOJYYEHHBIE B XOJE PEIICHUS
3a/laud Pe3yNIbTAaThl, KPUTHUYCCKH OIICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3MPOBATh HM3MCHCHHE B
HOBBIX YCIIOBHUSIX;

- YMETh MEePEeHOCHUTH 3HAHMS B MO3HABATEIBHYIO U
MIPAKTUIECKYIO 00JIaCTH KU3HEIEATSIIEHOCTH,

- yMeTb UHTETPUPOBATh 3HAHHUS U3 Pa3HBIX
MPeAMETHBIX 00JIacTeH;

- BBIIBHTaTh  HOBBIE  HJICH,
OPUTHHAIILHBIC TIOIXO/TBI U PEIICHHUS;
- CIIOCOOHOCTh MX MCITOJIb30BAaHUS B
IT0O3HABATEJIBHON U COLUAIBHON IPAKTUKE

npeajiaratb

TPUBHUAJIbHBIC HAa3BaHMS BaKHEHWIINX BELIECTB (ITUIICH, alleTUIICH, TNINICPHH,
¢benon, Qopmanbrerun, YKCycHas KHCIOTa, TJHMIMH, YrapHbId —ras,
YTJICKUCIIBIN Ta3, aMMHUaK, ralieHas U3BECTh, HEralleHasi U3BEeCTh, MUThEBAs
cola M APYrux), COCTaBIATH (POPMYJIbI HEOPraHHMUECKUX M OPTaHUYECKUX

BEILIECTB, YPaBHEHUS XWMHUYECKHX pEaKIi, OOBSICHATh HX CMBICI,
MOATBEPXKIATH XapaKTEepHbIC XUMHUYECKUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U 3aMUCAMH YPABHEHUU XUMHYECKHUX
pEaKLHnii;

- YMEThb YyCTaHaBJIMBaTh MPHUHAUIEKHOCTh M3YYEHHBIX HEOPraHUYECKUX U
OpPraHN4Y€CKUX BCIICCTB K ONPCACICHHBIM KJIaCCaM U IpyIinam COCIII/IHGHI/Iﬁ,
XapaKTepu3oBaTh MX COCTaB M BaKHEUIIME CBOMCTBA; ONpPENENATh BUIBI
XUMHUYECKUX CBSI3eM (KOBaJEHTHAs, MOHHAs, METAJUIMUECKas, BOJOPOAHAs),
THUIIBl KPUCTAJUIMUECKUX PEIIETOK BELIECTB; KJIACCU(PUIUPOBATh XUMUUECKUE
peakuuu;

- chopMupoBaTb MpEACTaBIEHUS: O XUMHUYECKOH  COCTaBIISAIOLICH
GCTGCTBGHHOHayLIHOI;'I KapTUHbBI MHpa, POJIM XMMHHU B IIO3HAHWH SIBICHUH
npupoasl, B (OPMUPOBAHUM MBIIUJIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOMN JIJIsl pEIICHUs TPAKTHUECKUX
3aJa4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 370POBBIO U
MIPUPOIHOM CpeJE;

- YyMeThb HPOBOJUTH pacyeThl MO0 XUMHUYECKUM (QOpMysiaM M YypaBHEHHIM
XUMHNYECKUX peaKuMﬁ C HUCIIOJIB30BaHUEM (1)I/I3I/I‘IGCKI/IX BCJINYHUH,
XapaKTepU3YIOIUX BEIIEeCTBA C KOJIWYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Tra30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTEMHBIE XMMMUYECKHUE 3HAHUA JUISl NPUHATUS PEIIEHUN B KOHKPETHBIX
JKN3HCHHBIX CUTYalluAX, CBA3AHHBIX C BENICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Hcnomap3oBaTh
COBPEMEHHBIE
cpencTBa
IOMCKa,
aHanu3a u

B o6s1acTH HEHHOCTH HAYYHOI0 MO3HAHUSA:

- c(OpPMHUPOBAHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHON MpPaKTUKU,
OCHOBaHHOTO Ha Juasnore KYJIBTYP,
CHOCOOCTBYIONIET0 OCO3HAHMIO CBOEr0 MeCTa B

- yMETh IUIAHUPOBATh U  BBIIOJHATH XUMHYECKUM  DKCHEPUMEHT
(mpeBpaleHuss OpPraHWYeCKWX BEIIECTB TIPH HArpeBaHWU, TOJIYUYCHHE
STUJIEHA U U3YYEHUE €r0 CBOWCTB, KAUECTBECHHBIC PEAKLUHUHU HA aJbICTHU]bI,
KpaxMajl, YKCYCHYIO KHCJIOTYy, JeHarypamusi O€JIKOB Ipu HarpeBaHUH,
I[BETHbIE pEaKIMK OENKOB, TPOBOAUTH pEaKIHH HOHHOTO OOMEHa,
OTIPEJIETISATh CPEAY BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKITUU Ha CyJbdaT-,

6




UHTEpPIIpETaluu
uHpOpMaLUU U
nH(pOpMaMOHH
bI€ TEXHOJIOTHH
ISt
BBITIOJIHEHUS
3amaq
npodeccruoHaIb
HOU
JeSATeIbHOCTH

MOJUKYJIbTYPHOM MHUPE;

- COBEPILECHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOU
KyJbTYpbl KaK CpEACTBa B3aUMOJCHUCTBUSA MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IEHHOCTH HAy4YHOM JAESTEIbHOCTH,

FOTOBHOCTh  OCYHIECTBJIATb ~ IPOEKTHYID U
HCCIIEI0BATEIbCKYIO JESTEIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIE;

OBinajgeHne  yHMBEPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJILHBIMH I€HCTBUSIMH:

a) pabora ¢ uHpopMAaIHeii:

- BJIQJICTh HABBIKAMHU MOJy4eHHs] HHOOPMALUH W3
HUCTOYHHKOB pAa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYIICCTBIISATh MMOUCK, aHAIIU3, CUCTEMATU3AIHIO
UHTEPIIPETAi0 UHPOPMAIIMH Pa3INYHBIX BHUJIOB
1 (GopM Ipe/ICTaBICHHUS;

- CO3JaBaTh TEKCTHl B Pa3IMYHBIX (opmarax c
Y4eTOM Ha3HaveHHss HMHGOPMALUK W LEJICBOU
ayJUTOpPHUH, BBHIOMpas ONTUMAJIBHYIO  (QopMy
MPE/ICTABICHUS M BU3YaTH3allUH;

- OIIGHUBATh JOCTOBEPHOCTH, JIETUTHMHOCTb
uHpOpMAIMK, €€ COOTBETCTBUE MPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- HCIIONb30BaTh CpEACTBA HMH()OPMAIMOHHBIX |
KOMMYHUKAIIHOHHBIX ~TEXHOJIOTHH B pEUICHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  3aad C  COOMIOJeHUEM
TpeOOBaHUMN PrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI, PeCcypcocOepekeHus, TMPaBOBBIX U
ATUYECKUX  HOPM, HOpPM  HWHGOPMAITMOHHOU
0C30IMaCHOCTH;

- BJIAZICTb HABBIKaAMU pacCliO3HaBaHUW U 3aIIUThI

KapOoOHaT- ¥  XJOPUA-aHUOHBI, HAa KAaTHOH AaMMOHHUA;  pellaTh
JKCIEepUMEHTANIbHBIE 3afaur 1o TeMaMm "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUM C MPaBUJIAMU TEXHUKH O€30MacHOCTU MpH OOpalleHuu C
BEIIECTBAMH U J1a00paTOPHBIM O0OPYAOBAHHUEM; MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOT0 SKCIIEpUMEHTa B (DOpMeE 3alKicH YpaBHEHHH COOTBETCTBYIOIINX
peakuuii 1 GopMyTUPOBATEH BHIBOJIBI HA OCHOBE 3THX PE3YJIhTATOB;

- yYMEThb AaHaJU3UPOBATh XHUMHUYECKYI0 HHGOpPMAIUIO, MOIy4yaeMyl U3
pPa3HBIX UCTOYHUKOB (CpPEICTB MaccoBoW WHGopManuu, cetb MHTepHET H

ApyrHe);

- BJIaACTb OCHOBHBIMM MCTOAAMU HAYYHOrI'o II0O3HAHHMA BCHICCTB U
XUMHUYECKUX  sBJeHMM  (HaOmioJeHue,  HU3MEpeHHe,  SKCIICPUMEHT,
MOJICJIMPOBAHUE);

- YMeThb NPOBOJUTH pacueThl MO XHUMHUYECKUM GopMylaM U ypaBHEHUSIM
XUMHUYCCKUX pCaKHI/Iﬁ C HUCITOJIB30BaAHUECM (I)I/ISI/ILICCKI/IX BCJINYHH,

XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE yCIIOBHUSI) Tra30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XMMMUYECKHE 3HAHUA JUISl NPUHATUS PEIIEHUN B KOHKPETHBIX
JKU3HCHHBIX CUTYallHuAX, CBA3AHHBIX C BEHIECCTBAMU U UX IPUMCHCHHUEM




nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.
DddexkTrrHO
B3aUMO/IEVCTBO
BaTh U paboOTaTh
B KOJUIGKTHUBE U
KOMaHJ1e

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIIPEIEICHUIO;
- OBJIAJICHUE HaBbIKAMU yueOHo-

HCCIIEIOBATENILCKOM, MPOEKTHOM M COLMAIbHOMN
JIeITEIILHOCTH;

OsBjaagenue YHHBepPCAJbHBIMU
KOMMYHUKATHUBHBIMU JIeHiCTBUAMM:

a) COBMECTHAS AeATeJIbHOCTD.

- TMOHMMAaTh M WCMOJb30BATh IPEUMYIIECTBA
KOMaHJIHOW ¥ UHJIMBUYaJIbHOU paboThI;

- MPUHUMATH II€JIM COBMECTHOHM JESITEIbHOCTH,
OpraHU30BBIBATh U KOOPJAMHHUPOBATH JICUCTBHS IO
€¢ JOCTIDKCHHIO: COCTaBJIATh ILIAH JICHCTBHIA,
pacnpeenaTb pojiu ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPJIMHUPOBAaTH W BBHIMNOJHATH paboOTy B

YCIIOBUAX pCajIbHOIO, BUPTYaAJIbHOI'O u
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
-  OCYHICCTBIATH IMO3UTUBHOC CTPATCTHYCCKOC

MOBEJICHUE B PA3JIMYHBIX CUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
OBjaieHHe YHUBEPCAJIbHBIMHU PeryisiTUBHbIMHA
JeHCTBUAMM:

0) npuHsATHE ce0s1 U APYTUX JIIOAeH:

- IPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX JTFOACH
MIPU aHAJIM3€ PE3YJIbTAaTOB JAEATEIbHOCTH;

- IpU3HABATh CBOE MPABO M MPABO JIPYTUX JFOACH
Ha OIINOKH;

- pa3BUBATH CIIOCOOHOCTh MOHUMATh MUP C

- yMeTb IUIAHUPOBaTb U  BBINOJHATh XMUMMUYECKUH  DKCHEPUMEHT
(mpeBpallileHusT OpPraHUYEeCKUX BEUIECTB NPU HArpeBaHUH, MOJy4YEHUE
STWJIEHA U U3YyYEHHUE €r0 CBOMCTB, KQUECTBEHHBIE PEAKLMM HA allbJETU[BbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JieHaTypaiusi OeJKOB IpH HarpeBaHUU,
[BETHBIE pPEaKUWu OENKOB; TMPOBOAUTh pPEAKIMH HOHHOTO OOMEHa,
OTIpEEIISATh CPely BOJIHBIX PACTBOPOB, KAUECTBEHHBIE peaKIMK Ha cylbdar-,
KapOOHaT- M  XJOpPUA-aHUOHBI, HAa KaTMOH AaMMOHHSA;  pellaTh
JKCIICpUMEHTANIbHBIC 3afaun 1o TeMaMm "Mertamisl" u "Hemeramnsl") B
COOTBETCTBUHM C TMPaBWJIAMH TEXHHKH O€30MacHOCTH TpU OOpalIeHHH C
BElIECTBAMH U J1a0OpaTOPHBIM 00OPYAOBAHHUEM; MPEICTABIATH PE3YNIbTAThI
XUMHAYECKOTO KCIIEPUMEHTA B JOpPME 3aIMCH YPAaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB




IMO3UIUU APYTIOoro 4€JIOBCKA,

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu
Cpenbl,
pecypcocOepex
EHUIO,
MIPUMEHSITh
3HaHUs 00
W3MEHEHUU
KJIUMara,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BO/ICTBA,
3¢ heKTUBHO
JECTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

B 001acTH 3K0JI0rH4€CKOTr0 BOCIIUTAHUSA :

- cOpPMHPOBAHHOCTh 3KOJIOTHUYECKOU KYJIbTYPHI,
MMOHUMAHUE BIUSHUSA COIMAIbHO-3KOHOMHUYCCKHUX
MpOIECCOB  HA  COCTOSHHE  MPUPOJHOHM U
COLIMATILHOW  Cpellbl, OCO3HAHHE TIJIOOATBLHOTO
XapakKTepa KOJIOTHUECKUX MPodIIeM;

- IJIJAHUPOBAaHUE M OCYILIECTBICHUE JIECUCTBUN B
OKpY’Karollled Cpele Ha OCHOBE 3HaHUA LeJei
YCTOMYMBOTI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPHUATHE JICUCTBUM, MNPUHOCIIIUX
BpEIl OKPYXaOUIEH Cpeae;

- yYMEHUE MPOTHO3HPOBATh HEOIArONPUATHBIC
SKOJIOTUYECKHUE MOCIEACTBUS MPEINTPUHUMAEMBIX
JEUCTBUM, MPEIOTBpPAILIATh UX;

- pacupenue OITBITa
JKOJIOTMYECKOW HAIIPaBICHHOCTH;
- OBJIaJICHUE HABBIKAMH Y4eOHO-
HCCIIEI0BATENBCKON, IPOEKTHON U COLMAIIBHOU
JIeSITETLHOCTH;

JACATCIIBHOCTH

- chopMupoBaTh MPEACTABICHUS: O XHUMHYECKOH  COCTaBISIOMIEH
€CTECTBEHHOHAy4YHOW KapTHHbl MHpA, POJIM XUMHUU B IO3HAHUU SIBIICHUU
OpUpPOAbl, B (HOPMHPOBAHWHM MBIIIICHUS H KYJIBTYPBl JIMYHOCTH, €€
(YHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOJUMOM JJIsl peHIeHUs] TPAKTHYECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO U
MIPUPOJIHOM cpene;

- YMeTh COOJIONaTh MpaBUiIa KOJOTUICCKHU IIeJIeCO00Pa3HOrO MOBEACHHS B
OBITY U TPYIAOBOH AEATEIBHOCTU B LIEISIX COXPAHEHHSI CBOETO 3/I0POBBS U
OKpY>Karolllel MPUPOJHOW CPEIlbl; YYUTHIBATH OMACHOCTh BO3IECHCTBUS HA
JKUBBIC OPTaHM3MBbl ONPENEJICHHBIX BEIECTB, MOHMMAs CMbICI IOKAa3aTems
MpEeIEIbHON TONMYCTUMOW KOHUEHTPALIMU




1.5. Koin4yecTBO 4acoB Ha 0CBOECHHME NPOrPAMMBbI M CHMIIIMHbBI:
MaKcUMalibHas yueOHas Harpyska oOydatomierocs 68 yaco, B TOM 4ucIe:

oOs13aTenbHas ayIUTOpHas yuyeOHas Harpy3ka oOydaromierocs 68 yacos, B TOM 4HcCIIe:
MpaKTUIecKue paboTsl - 28 yacos, 1aboparopHbie padoTsel — 10 gacos.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

2.1. O6beM TUCHUILINHBI U BUbI Y4eOHOH padoThl

Bupa yueOHoii padoThl Oo0bem

4acoB
MakcumaJjibHasi yueOHasi HATpy3Ka (Bcero) 68
O0s13aTesIbHAs AyIMTOPHAs yueOHAas Harpy3ka (Bcero) 68

B TOM YHUCJIE:

71ab0paTOPHBIE 3aHATHS 10
PAKTUYECKHUE 3aHSTUS 28
B T.4. IPO(eCCHOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 6
KOHTPOJIbHbBIE paOOTHI 2

Hmozoean ammecmayusn 6 popme ougghepenyuposannoz2o 3auema




2.2. TemaTH4eCcKHUil IJIAH U CoAepPKaHMe TUCHTUIINHBI « XUMHUS

HaumenoBanue Copep:xaHue yuedOHOTro MaTepuaJia, JabopaTopHble H MPaKTHYeCKUe PadoThl, CAMOCTOATeIbHAs padoTa OB1eM 4acoB YpoBeHsb
pa3fiesioB M TeM ob0yuammuxces OCBOEHHUS
Paszgen 1. «O0mas xumus» 44
CoBpeMeHHasi MOJIeNIb CTPOEHHS aTOMa, COCTOSIHHUE 3JICKTPOHA B aToMe. OCHOBBI KBAHTOBOM MEXaHUKU. XUMUYECKUI
Tema L.1. 3NIEMEHT. DIIeKTPOHHAs KOHuUrypaius aroma. Knaccupukaiys XAMHYECKUX IEMEHTOB (s-, P-, d-, f- anementsr). [opsmok
«Crpoenue aTomos 3aM0JIHEHMS AJIEKTPOHAMU YPOBHEH U MoAypoBHEH. BajgeHTHBIE 31eKTpoHBI. BaneHTHOCTh. DIeKTpOHHas pupoa 2 3
XHUMHIHECKHX XAUMHUYECKOH CBS3H. DJIEKTPOOTPUIATEIFHOCTE. BHIBI XUMIUYECKOH CBS3H (KOBaJICHTHAS, HOHHAS, METAITHYECKAs,
JIEMEHTOB BOJIOPOJIHAS) M CITIOCOOKI e 00pa3oBaHMUS.
npupoaa
HMHECKO CBSI3M Ipaktuueckoe 3anstue Nel «DneKTpOHHBIC KOHPHUTYpaIHu aTOMOB  HOHOBY _ _ 2 3
ITpaktryeckoe 3ansitue No2 «CriocoObl 00pa3oBaHKsl KOBaJCHTHOM CBsI3H — OOMEHHBIN U JIOHOPHO-aKLETITOPHBII» 2 3
Ilepuoanueckas cucrema xumuueckux 3aemeHToB .M. Menaeneea. @usnyeckuii cmbich Ilepuonnueckoro 3akona J1.1.
MeHzeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUUECKHUX JIEMEHTOB, 00pa3yeMbIX HMH IPOCTHIX U CI0XKHBIX
BEIIECTB B COOTBETCTBUH C MOJIOKCHHEM XUMHUUECKOTro dnneMeHTa B [leproauyeckoit cucteme. MUpoBO33peHUECKOE U 2 2
Tema 1.2. . HayuyHoe 3HaueHue llepuoanueckoro 3akona /.M. Menneneea. [Ipornosst J[.11. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHX
«Ilepuonmyecknii
" 2JIEMEHTOB.
D;::;:ﬂiléB;l» IIpaxTryeckoe 3anaTue Ne3 «PemieHne NpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha XapaKTepU3aIiio
XHMHUUYECKHX JJIEMEHTOB «MeTauinueckue / HeMeTaUIMUeCKHe CBOICTBA, IIEKTPOOTPULIATEILHOCTh XUMHYECKUX 3JIEMEHTOB 2 3
B COOTBETCTBHH C MX 3JICKTPOHHBIM CTPOCHUEM U TOJI0KEHHUEM B TIEPHOJIMYECKON CUCTEME XUMIUECKuX drmeMeHToB JI.1.
Meunneneesay.
Krnaccuukanus v THITBI XUMHYECKIX PEaKIii ¢ y9acTHEM HEeOpTaHMUeCKuX BemecTB. COCTaBlICHHE YpaBHEHUH PeaKITiid
COCITUHEHUS, Pa3JIOKEHUsI, 3aMeIIeHNUs, 0OOMEHA, B T.4. PeaKIHi TOPCHISI, OKHCIICHHUS-BOCCTAHOBJICHUS.
YpaBHEHUS OKUCIICHHUS-BOCCTaHOBICHU. CTereHb OKUCIeHUsI. OKHUCIUTENs U BOCCTaHOBHTENb. COCTaBIICHHE U YPABHUBAHUE 2 2
OKHUCITUTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHil METOJIOM 3JIEKTPOHHOTO Oananca. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINN
Tema 1.3. B IIPUPOJE, TPOU3BOACTBEHHBIX MIPOIECCAX U )KU3HEAEATEIEHOCTH OPTaHU3MOB.
«Tumbl XUMHYECKUX [paktraeckoe 3ararue Ned «KonamyecTBeHHBIE OTHOIICHUS B XUMHHA. OCHOBHBIC KOJTHICCTBEHHBIC 3aKOHBI B XHMUU H
peaximm, pacueTsl M0 YpaBHEHISIM XHMHUYECKHX peakiuii. Mok Kak eIMHUIA KOJIMIEeCTBA BemecTBa. MosipHast Macca. 3aKOHBI
COXpaHCHHS MacChl M YHepPTruu. 3aKkoH ABoraapo. MoJspHbId 00beM Ta30B. OTHOCUTETbHAS IUIOTHOCTE Ta30B. PacyeTsl mo 2 3
YpaBHEHMSIM XHMHUYECKHX PEaKIHi C HCIOJIh30BaHUEM MacChl, 00beMa (HOpMaJbHBIC YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBAY
JlabopaTopras pabota Nel «TUIBI XUMIYECKUX peaKIIUii» 2 3
CKOpOCTB peaklny, ee 3aBUCHMOCTh OT Pa3IHMYHBIX (JaKTOPOB: MPHUPOIBI PEarupyroOIIuX BEMIECTB, KOHIICHTPAIIUN
T 1.4 pearupyrommx BeuecTs, TEMIepaTypsl U INIONIAN PEAKIIMOHHON oBepXHOCTH. TertoBbie 3p(hexThl XUMUIECKHX PeaKInii.
ema 2.4 DHTAaJBIN, SHTPOINS, N300apHO-N30TEPMUUECKUN TIOTEHIIMAI, KPUTEPUH OCYIIECTBUMOCTH IponeccoB. 3aroH ['ecca. Dk30-
«Cropocts 1 SHIOTEPMUYECKUE PEAKIIUH. 2 2
XHMHHECKUX ObpaTtuMocTh peakiii. XHMHYeCKoe paBHOBECHE W €r0 CMEIEHHE MO IeHCTBHEM PAa3IUIHBIX (PaKTOPOB (KOHIIEHTPAITHS
PEAKIIH. peareHToB Wi MPOIYKTOB PEAaKINH, TaBICHUE, TEMIIEPATypa) U CO3IaHMsI ONTUMAIIBHBIX YCIOBHHA IPOTEKAHUS
Xummieckoe xumuyeckux npoieccos. [Ipunmun Jle [latense.
paBHoBecHe» IIpaktuueckoe 3anarue NeS «Pemenue pac4€THbIX 3a/1a4 HA CKOPOCTh XUMUYECKOHW PEaKLUU U CMELIEHUE XUMUYECKOTIO 2 3

PaBHOBECHS»
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ITpaxTrdeckoe 3anaTue Ne6 «Pemenne pacu€THBIX 3aJau 10 XUMHUECKOH TEPMOJUHAMUKEY 2
Jlabopartopras pabota Ne2 « CKOPOCTh XUMHIECKUX PEAKIIHI 2
PactBopenune kak (pu3HKo-XUMH4ecKui npouecc. PactBopel. CriocoObl IPUTOTOBIEHUS PacTBOPOB. PacTBOpHMOCTB.
MaccoBast 1011 pacTBOPEHHOTO BemiecTBa. CMBICI ITOKA3aTeNs MPEAeIbHO IOMYCTUMOM KOHIIEHTPAIH U €T0 UCIIOJIb30BAHHE
Tema 1.5 B OLICHKE 3KOJIOTHYECKOH 0€30IIacHOCTH. 2
«TlonsTHE 0 ITpaBuia 5KOJIOTUYECKH LENECO00Pa3HOTO MOBEACHHS B OBITY M TPYJOBOH AEATEIBHOCTH B IIEIAX COXPAHEHHS CBOETO
pacTBopax» 3JI0POBBsI U OKPY’KaroNed NPUPOJHON Cpeibl; OTACHOCTh BO3/ACHCTBYSI HAa KHUBbIE OPTaHU3MBI ONPE/ICIICHHBIX BEIIECTB.
[MpakTryeckoe 3ansitue No7 «Pemenue pacu€THBIX 3a]1a4 Ha CIIOCOOBI BRIPAXKEHHSI COCTAaBa PacTBOPa» 2
Jlaboparopnas pabora Ne3 «[Ipuroroienue pacTBOpOB ONpeeaEHHON KOHIIEHTPALUI 2
Tema 1.6. .
UK TOOMHT I ecKa Teopust anekTpoIUTHYECKOI quccorrauy. FIoHbI. DIEeKTPOIUTHI, HEANEKTPOoInThI. Peaknun norHoro ooMena. CocTaBieHne
a nccpo I peaknuii HOHHOTO OOMEHa ITyTEeM COCTABICHUS NX TOJIHBIX M COKPAIICHHBIX HOHHBIX ypaBHEHHH. KHCI0THO-0CHOBHBIE 2
A A peaknuy. 3aaHus Ha COCTABICHUE HOHHBIX PEAKIHH.
HOHHBIIl 00MeH»
T 1.7 [Mpeamer Heopranuueckoit xumun. Knaccuduxanus HeopraHuueckux BewecTs. [IpocTeie u cioxHble BemecTBa. OCHOBHbIE
ema 1.7.
K o KJIACCHI CII0XKHBIX BEIIECTB (OKCHIBI, THAPOKCUIBI, KUCIOTHI, COIM). B3aMOCBsI3b HEOPraHUYECKUX BeleCcTB. ArperatHsie
«Knaccupukanus
WL 1 cocTosHms BemecTBa. Kpucrammnueckue u amopdHsie BenecTBa. THIIBI KPUCTAUIMYECKHX PEIIETOK (aTOMHas, 2
HOMEHKJIaTypa u . .
yp MOJIEKYJISIpHAsI, HOHHAsI, METaUTMYecKasi). 3aBUCUMOCTh (PM3MYECKUX CBOICTB BELIECTBA OT THUIA KPUCTATITMYECKOM PEIICTKH.
cTpoeHue o . .
p 3aBHCUMOCTh XUMHUECKON aKTHBHOCTH BEIECTB OT BHUJa XUMHYECKON CBSI3U U THIIA KPUCTAUINUECKOH pemieTku. [IpudanuHel
HEOPraHM4ecKUux
MHOT000pa3usi BEIIECTB.
BeIecTB» "
IIpaxtryeckoe 3anarue Ne8 «HomeHKIIaTypa HEOpraHUIECKHX COSTUHEHUM» 2
Merabl. O61mue pu3nuecKkne 1 XuMHYECKUe CBOWCTBA MeTaJuIoB. COCOOBI IoJTydeHusl. 3HaueHNue METaJJIOB M HEMETaJlIOB
Tema 1.8. B IIPUPOJIE U KU3HEAEATEIIEHOCTH YeJIOBeKa U opraHu3MoB. Koppo3us MeTansioB: BUABI KOPPO3UH, CLIOCOOBI 3aIIUTHI
«Du3uxo- METaJJIOB OT KOPPO3HH.
XHMHYECKHe Hewmerammsr. OOmue ¢pu3ndeckne u XUMHYECKHE CBOHCTBAa HeMeTalIoB. TurmudHeie cBoiicTBa HeMetammoB |V— VII rpym. 2
cBoOiicTBa Knaccudukanms 1 HOMEHKIaTypa COeANHEHNH HeMeTaoB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B IIPHUPOJIE.
HEOPraHM4YecKuXx XuMHYecKne CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT, COJIEH 1 Ap.).
BellecTB» 3aKOHOMEPHOCTH B I3MEHEHNH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSANHEHNH, BBICIINX OKCHJIOB ¥ THPOKCHIOB.
[Ipaktuueckoe 3anarue Ne9 «CocraBieHre YpaBHEHUH XUMUUECKUX PEAKLIHI» 2
Tema 1.9 Jlaboparopras pabora Ned «MneHTH(UKAINS HEOPTAaHUYECKUX BEIIECTBY»
o Pemenne skcriepuMeHTaNIBHBIX 33/1a4 TI0 XUMUYECKUM CBOHCTBAM METAJJIOB M HEMETAJIOB, 110 PACIIO3HABAHUIO U TTOJTYYESHHUIO
«UnenTudguxanus N
COCMHEHUI METAIJIOB ¥ HEMETAJIJIOB. 2
HEOPraHM4YecKHX .
BeIIECTEY Wnentndukanms HEOPraHNIECKNX BEIIECTB ¢ UCIOIB30BaHUEM MX (PU3MKO-XMMHUECKUX CBOWCTB, XapaKTEPHBIX
KayecTBEHHbIX peaknnii. KauecTBeHHbIe peakuu Ha cylb(ar-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHSI.
KontponsHaas paboraNel «O0mas XuMus 1 TEOPETUIECKHE OCHOBBI HEOPTAHUIECKON XIUMHUM 2
Pa3gen 2. Oprannyeckasi XuMus 16
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Tema 2.1.

IlosiBnenue u pa3BUTHC OpFaHH‘IeCKOﬁ XUMHUU KaK HaYKH. HpeﬂMeT opraﬂnqecxoﬁ XUMUU. MecTo M 3HaUYCHHUE Opl"aHPI‘ICCKOﬁ

«Kimaccudpukanus, | XUMHUM B CUCTEME €CTECTBEHHBIX HayK.

CTpOCHHUE H XuMHUYECKOe CTPOEHHE KaK MOPSJIOK COEJUHEHHUS aTOMOB B MOJIEKYJE COIVIACHO MX BaJeHTHOCTH. OCHOBHBIE MOJOKEHUS
HOMEHKJIATypa TEOPUH XHMMHUYECKOTO CTPOEHHUSI OpraHudeckux coenuHeHuilt A.M. byriepoBa. VYriepogHblli CKelneT OpPraHMYECKO
OpPraHM4ecKuX MOJIEKYJIBI. 3aBHCUMOCTB CBOMCTB BEIIECTB OT XUMHUYECKOT'O CTPOCHUS MOJIEKYJI. VI30MepHs M THITBI H30MEPHHL.

BeIIECTB)» Cnoco0bl pa3pbIBa KOBaJICHTHOW CBA3M B OPTaHWYECKUX COCOUHEHMSAX. THITBI PEaKIIMOHHOCIOOHBIX YacTHUI] B OPraHMYECKOH
XUMUH. THIBI peaknuii ¢ y4JacTHEM OpraHWYecKMX BemlecTB. [IpmHIMmBI KnaccnpuKanuy OPraHWYECKHX COCIMHEHHM.
MesxayHapoaHasi HOMEHKIIATypa U IPHHIUIBI HOMEHKJIATYPbl OPTaHMYECKUX COETMHEHHH.
IIpaktuueckoe 3anarue Nel0 «HomeHknaTypa opraHM4eCKUX COEAUHEHUN»
DU3NKO-XNUMHIECKNE CBOWCTBA OPTaHUIECKUX COCTUHEHUN OTAEIBHBIX KJIACCOB (0COOCHHOCTH KTacCH(UKAINU 1
HOMEHKJIATYPBI BHYTPH KJIacca; TOMOJIOTHIECKHUI psi 1 o0mas popmyiia; n3oMepus; prusndeckue CBOHCTBA; XUMUIECKHE
CBOCTBA; CTIOCOOHI MOTyYCHHS):
— MpeJeTbHBIE YTIIEBOIOPOAbI (AJIKaHbI M IUKIOATIKaHbl). ['opeHne MeTaHa Kak OJJMH M3 OCHOBHBIX HCTOYHHMKOB TETIIA B
IIPOMBIIIICHHOCTH U OBITY. CBOMCTBA MPUPOIHBIX YTIEBOAOPOAOB, HAX0XKICHUE B IPUPOJE U IPUMEHEHHE aJIKAHOB,;

29 — HellpeeNbHbIe (AIKEeHbI, aIKUHBI U aJIKaJUeHbl) U apOMaTUIECKHe YIJIEBOIOPOIbl. [ opeHne aleTuiieHa Kak HCTOYHUK

TeM% . BBICOKOTEMIIEPATYPHOTO IIIAMEHH I CBAPKH U PE3KH METaJIIOB.

«CroiictBa — KHCJIOPOJICOIEpKAIINE COSMHEHNUs (CITUPTHI U (DEHOIIBI, KapOOHOBBIE KHCIOTHI U 3(UPHI, aJTbJCTH/IBI U KETOHBI, KUPBI,

OPTaHHHIECKUX yrieBojpl). [IpakTuueckoe mpuMeHeHHe STUIICHIIIMKOIA, IIHIeprHa, (peHona. [Ipumenenne gopmanbaeruia, aneranpaeruia,

COCAMHCHMI YKCYCHOW KHCIIOTBI. Mblla KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT. MoolIKe CBOMCTBA MbLIa.
— a30TcoJIeprKaIie COeANHEHNUS (AMUHBI 1 aMUHOKHUCIIOTHI, OeIKH). BRICOKOMOJIEKYISIpHBIE COSMHEHNUS (CHHTETHYECKHE U
OnonorN4YecKH-aKTHBHBIE). MOHOMED, TIOJIUMED, CTPYKTYpHOE 3BeHO. [lonnmepu3arius 3TiiieHa Kak OCHOBHOE HAIlpaBIICHUE
€ro HCIOIb30BaHUs.
I'eHeTnueckast cBA3b MEXKy KlIaCCAMU OPraHUYECKUX COEIMHEHHH.
ITpaxTryeckoe 3anarue Nell «CBoiicTBa OpraHMYECKUX BEIIECTBY

Tema 2.3.
«ApenTudukanus
OpPraHN4ecKHuX JlabopaTopnas pabota Ne5 « M neHTU(hHUKAIHS OPraHUISCKUX COSAUHCHHUN OTACIBHBIX KJIaCCOBY

BeENIeCTB, NX
3HAYEeHHE U
npuMeHeHHe B

Wnentndukanus opraHMyecKuX COeJIMHEHUI OTACIBbHBIX KJIacCOB (Ha MpUMepe allbIeru/0B, Kpaxmasa, yKCYCHOM KHUCIIOTBI,
OEJIKOB H T.I1.) C UCIIOJIb30BAaHUEM X (PU3MKO-XUMHYECKUX CBOICTB M XapaKTepPHbIX KaYECTBEHHBIX peakiuil. /leHatyparus
Oenka npu HarpeBaHuu. L[BeTHbIe peakiun O0enKkoB. BO3HMKHOBEHHE aHATUTHYECKOTO CHI'HaNa C TOUYKH 3PEHHSI XUMHYECKUX

OBITOBOI M MIPOLIECCOB IPU MPOTEKAHUH Ka4E€CTBEHHOM peaKIiu, O3BOJISIONIEH HASHTU(UIMPOBATH MIPEJIOKEHHbIE OPraHMYECKUe

NMPON3BOJACTBEHHON | BEIIECTBA
AesITeJIbHOCTH
4yeJIOBeKa»
Konrponbhas padboraNe2 «TeopeTndeckue OCHOBbI OPraHMYECKOM XUMHNY
Pa3gen 3. Xumus B ObITY U IPON3BOACTBECHHONM 1eSITEJIbHOCTH YeI0BEKA

Tema 3.1. Hogeiimye nocTikeHns XAMUYECKOW HAYKH M XUMHUYECKOM TeXHOJIOTHH. PoJib XMMUH B 00ecIieYeHNH SKOJI0THYECKOMH,
«XuMus B OBITY H SHEPreTUYECcKOr M IMHIIEBON 0€30MacHOCTH, pa3BUTHN MEANIMHEIL [IpaBniia nmowucka u aHaian3a XUMHIeCKOH HH(POPMAINH U3
NPOM3BOJICTBEHHOM | Pa3JIMYHBIX HCTOYHUKOB (Hay4yHas M y4eOHO-HAy4Has JIUTEPaTypa, CpeacTBa MaccoBoil nudopmanum, cets MHTEpHET).
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JAEATEIbHOCTH [paktuueckoe 3anarue Nel2 «Ilouck u aHaNKU3 KEHCOB O MPUMEHCHHY XUMHUYCCKUX BEIIECTB M TEXHOJOTHIA C Y4€TOM
Ye10BeKa» Oyny1eit mpoecCHOHATBFHON AEATENIFHOCTH IO TEMaM: Ba)KHEUIINE CTPOUTENFHBIE MaTEPHAIbl, KOHCTPYKIIMOHHBIE 6
MaTepualibl, KPaCKH, CTEKIIO, KepaMHKa, MAaTEPUAIIbI JJIsI JIEKTPOHUKH, HAHOMATEPHAIIbl, TEKCTHIIbHBIC BOJIOKHA, HCTOYHUKH
SHEPrHH, OPraHUYECKHE U MUHEPAIIbHbBIC yI00pEHNs, JIeKaPCTBEHHBIC BELIECTBA, ObITOBAS XUMUS
Bcero: 68
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3. YCJIOBUA PEAJIMZALINU ITPOT'PAMMBI JIUCHUITJIMHBI

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecledeHn 0
Peanuzanus nporpaMmbl JUCHUIUIMHBI TpeOyeT Hamuuus yueOHOro xabuHera u jJaboparopuu

XUMHH.

KabGuner ocHareH MeOebIo:

JUIS. OpPTaHU3aLUHU pab0vYero MecTa MperoaaBaTelis, B TOM YHCIe IEMOHCTPAIIMOHHBIN
CTOJ;

JUIsL OpraHu3auy pabouux MecT 00yJaromuxcs (CTONbI yueOHbIe XUMHUECKHE);

JUISL PAalMOHATIBHOTO pa3MeIIeHHs U XpaHEeHUsI y4eOHOro 000py/I0BaHUS;

JUIsL OpraHU3alluy UCIO0JIb30BaHUS allapaTypbl;

mKad BBITSDKHOIM;

JUISL IO1aYU BOJIbI (XOJIOJHOM, Topsiuei);

TexHuueckue cpeicTBa 00y4eHus:

MYJIbTUMEAUNHBIA KOMIUIEKC.

B xaOuneTre HaXOIUTCH:

MacropT KaOMHeTa;
yu4eOHO-METOIMYECKUN KOMIUIEKC TUCHUIUIMHBI «XUMUS», BKIOYAIOIINUNA pabodyio
nporpammy nucuuruinabl, KOC, TexHomornyeckue KapThl ypoKOB, Y4eOHBIE TOCOOUS
U y4eOHO-METOMYeCKHEe Pa3paboTKHy;
CTCH/IBI;

e [lepuoamnyeckas cucrema XxuMuuyeckux snemMeHToB .M. Meneneena;

e  DJIEKTPOXMUMHYECKUH Psii HANPSHKEHUH METAIJIOB;

e PacTBOpHMOCTH KUCJIOT, OCHOBaHHI, COJiel B BOJIE U Cpejla paCTBOPOB;

e ['uOpuam3arus 3JIEKTPOHHBIX 00JaKOB (OpOuTaeli) aToMa yriieposia B
BO30YX/JIEHHOM COCTOSIHUU;

e  CTpyKTypHas U30MepUs;

e Uudopmarnus;

e  XuMus BOKPYT Hac;

e Tloptpetsl pycckux yu€Hbx XIX — XX BeKkoB, KIIaCCUKOB OT€YECTBEHHON

XUMMWY;
KOMIUIEKT TUIAKaTOB «DJEKTPOHHOE CTPOEHUE OpraHMYecKuX BemiectB, 9 - u 7-
CBSA3U;

KOJUIEKIIMM MUHEpPAJIOB, Kay4dyKOB, IUIACTMAcC, BOJIOKOH, IPEBECHHBI, METaJIOB,
CTEKJIa, METAJIJIOB U UX CILIABOB, KAMEHHOTO YIJIsl, MUHEPAJIbHBIX Y10OpEeHUH u T.1.
PEaKTHUBBI,

nabopatopHoe oOopyaoBaHue (THOcyna, HPUOOPHI) AN JEeMOHCTPAllMOHHOTO U
(pPOHTATIBLHOIO 3KCIIEPUMEHTA;

MOJIEJIM MOJIEKYJ W HaOOpbl CTEp)KHEH M IIapoB IS MOJEIMPOBAHHUS MOJIEKYJ
OpraHMYECKUX BEIIECTB U KPUCTAIUIMUECKUX PEHIETOK anMasza U rpadura;
JUCTUILIATOP;

anTeuKa;

KJIACCHYECKHE U DJIEKTPOHHBIE BECHI.

15



3.2. UndopmannoHHoe odecriedeHue 00yueHust
IlepeyeHb pekOMeHayeMbIX Y4eOHbIX U3AHUI, 1OMOJTHUTEIbHOM JIUTEPATYPbI

OcHoBHbBIE TeYaTHBIE NU3JaHUSA.

1. [Ty3akoB, Cepreii  ApkaapeBuy Xumus. 10 kmacc :  y4eOHMK — Juis
o0mieo0pa3oBaTenbHBIX OpraHu3anuil : yrnyonéuusii yposenb / C. A. Ily3zakos, H. B.
Mamnuna, B. A. [lonkos3-e uza. Mocksa : [Ipocsemienue, 2021-320 c.

2. [Ty3akoB, Cepreit ApkanseBud Xumusi. 11 kiace : yriayOnéHHBINA ypOBEHb : y4eOHHK /
C. A. Ily3akos, H. B. Mamnuna, B. A. Ilonkos4-e u3a., crep. Mocksa : [IpocBenienue,
2022.-320 c.

3. Pymsutuc, I'yatuc ExkaboBuu Xumus. 10 kinace : yaeOHHK 111 00111eo0pa3oBaTeIbHbIX

opranuzanuii : 6a30Bblii ypoBenb / I'. E. Pymutuc, ®@. I'. ®enpaman9-e usmd., crep.
Mockaa : IIpocsemienne, 2022.-224 ¢

4. Xumus. 11 xmacc: yrmyOnénueiid ypoBens : yuebnuk / [O. C. I'abpuensn, U. T.
Octpoymos, C. A. Crnangkos, A. H. JI€Bkun|2-e¢ uza., crep. Mocksa : [IpocBemienue,
2022.-432 c.

I[OHOJIHI/ITQJIBHI)IE HCTOYHHUKMU:

1. TI'ycea, E. B. Xumus ans CI1O: yueOHO-MeToamueckoe nocobue / E. B. I'yceBa, M. P.
3uranmmna, J{. WM. Kynmukoa. — Kazans: KHUTY, 2019. — 168 c¢. — ISBN 978-5-
7882-2792-4. — Tekct: 3neKTpOHHBIH // JIaHb : AIIeKTpOHHO-OMONINOTEYHAs CUCTeMa. —

URL: https://e.lanbook.com/book/196096 — Pexum jgocTyma: maisi  aBTOpPHS3.
TMOJIb30BaTEIICH.

2. Yepnukona, H. F0. Xumus B 1ocTymHOM U3J0KEHUU: yueOHOe mocobue ans cro / H.
1O. YepuukoBa. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2023. — 316 ¢. — ISBN
978-5-8114-9500-9. — Texkct: anekTpoHHBIH // JlaHb: 3JIEKTPOHHO-OMONIHMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/323663. — Pexum mgocTyma: ajst aBTOpH3.
MOJIb30BaTEICH.

3. lleBnunpiHa, JI. B. Xumus: yue6noe mocodue / JI. B. llleBnuneina, A. 1. AnapHes.
— Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Texcr:
NEeKTpOHHBIM  //  JlaHb:  2leKTpoHHO-OMOMMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/118505. — Pesxum gocTyma: 1jist aBTOPHU3. MOJIb30BaTEINEH.

4. baunos, JI. H. Xumus: yueOnuk ans CIIO / JI. H. baunos, U. JI. Tleppunona, T. B.
CoxonoBa. — 3-e u3f., crep. — Canxrt-IletepOypr: Jlans, 2023. — 260 ¢. — ISBN 978-

5-8114-7904-7. — Texkct: 3neKTpoHHBIN // JlaHb: 31€KTPOHHO-OMOIMOTEYHAs cHCTEMA.
— URL: https://e.lanbook.com/book/333974. — Pexum pocTyma: Jjisi aBTOPH3.
II0JIb30BATENEH.

5. Yepnukona H. 1O., Memepsikosa E. B. Pemaem 3agaun mo XMMHH CaMOCTOSATEIBHO:
yuebHoe nocobue / H. FO. Uepnuxona, E. B. MemepsikoBa — Canxt-IlerepOypr: Jlans,
2022. — 328 c.

6. PesnukoB B. A. COOpHHMK yIpa)KHEHMI M 3a/1a4 MO OpraHWYECKOH XMMHUHU: yuyeOHoe
nocobue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. — 226 c.
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https://e.lanbook.com/book/196096
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1

7. KanyctuHa A. A., Xampuenko W. I'., JlubanoB B. B. OOmias u HeopraHuueckas
xumus. Ilpaktukym / A. A. Kanyctuna, U. I'. Xanpuenko, B.B. Jlubanos — CaHkTt-
[TeTepOypr: Jlans, 2020. — 152 c.

8. I'abpuensu O.C. Xumus: yued. s ctyn. npod. yuel. 3aBeaenuii / O.C. ['abpuenss,
N.I". OctpoymoB. — M., 2016.- 256 c.

9. Tabpuensu O.C. Xumust a1 npodeccuii ¥ CenuaibHOCTeH TEXHHYECKOTo TPOoduIs:
Y4eOHHMK 1A CTyH. yupexaeHuil cpen. mpod. odpaszoBanus / O.C. T'abpuensu, WN.T.
OctpoymoB. — 4-¢ u3a., ctep. — M. : Uznarensckuii ieHTp «Akaaemus», 2017, — 272
c.

17


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1

4. KOHTPOJIb 1 OHEHKA PE3YJbTATOB OCBOEHUA JUCIUIIJINHbI

OK/IK Pa3znen/Tema THIBI OlEeHOYHBIX MEPONPUATHI
Pa3znen 1. «O6mas xumusi» |KoHTponbHas pabota 1o o0mieit XumMuu
OK 01 Ctpoenne atomoB xumMuueckux  |1. Tect «CTpoeHrEe aTOMOB XUMHYECKUX

OJIEMECHTOB U IIpUpoOaa
XHUMHYECKOH CBI3U

3JIEMEHTOB M IIPUPOJIa XUMUYECKON CBSA3U.

2. 3ajaun Ha COCTaBJICHUE XMMHUUIECCKUX
(hopMys IBYXaTOMHBIX COSIUHEHUN (OKCHIOB,
Cynb(UI0B, THAPUIOB U T.I1.).

3. 3agaHus Ha UCIIOJIB30BAHUE XUMUYCCKOM
CUMBOJIMKH 1 Ha3BaHWI COCAMHEHUH 110
HOMEHKJIATYPE MEXIYHAPOJIHOTO CO03a
TEOPETUYECKON U NPUKIIATHON XUMHUH U
TPUBHUAIBHBIX HA3BaHUMU JIJIs1 COCTABIICHUS
XUMHYECKHUX (HOPMYIT ABYXaTOMHBIX
coequHeHuH (OKCUIOB, CYyIb(UI0B, THAPUIOB
U T.IL.) ¥ IPYTHX HEOPTaHUYECKUX COCAMHEHUN
OTJICILHBIX KJIACCOB

OK 01
OK 02

Ilepuonnueckuii 3akon /1. 1.
Menneneena

1. Tect «MeTamnuueckue / HEMETAINIMYECKHE
CBOWCTBA, MJIEKTPOOTPUIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY XMMHUYECKUX DJIEMEHTOB
B COOTBETCTBHUE C UX JIEKTPOHHBIM CTPOECHUEM
Y TIOJIOKEHUEM B MEPUOJIMYECKON CUCTEME
XUMHYECKUX d1eMeHTOB J[.J. MeHaeneeBay.
2. IlpakTyeckue 3alaHusi HA YCTaHOBJICHUE
CBSA3U MEXAY CTPOCHHEM aTOMOB XMMUYECKUX
3JIEMEHTOB M MEPUOJUYECKUM U3MEHEHUEM
CBOMCTB XUMHYECKHUX DJICMEHTOB H X
COCIMHEHHI B COOTBETCTBHH C IOJIOKEHHUEM
[Iepnonnueckoii cucreme.

3. I[IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKUE 3aJaHUsl HA XapaKTepHU3aHUI0
XHMHYECKHX 3JIEMEHTOB: «MeTainaeckue /
HEMETAJUIMYSCKUE CBOMCTBA,
31EKTPOOTPULATENBHOCTD U CPOJICTBO K
AJIEKTPOHY XMMUYECKUX IJIEMEHTOB B
COOTBETCTBHE C MX JICKTPOHHBIM CTPOCHHUEM U
MOJIOKEHHUEM B MEPUOINUECKON CHUCTEME
xumudeckux dyemenToB .. MenaeneeBay
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OK/IIK

Pasznen/Tema

THnbI OeHOYHBIX MEPONPUATHI

OK 01
OK 04

TuIbl XUMAYECKUX pPeaKInil

1. 3ajaun Ha cocTaBieHUE YpaBHEHUH
peaKuuii:

— COEIMHEHMUS], 3aMEILEHUS, Pa3JI0KEHUs,
oOMeHa;

— OKUCJIUTEIBHO-

BOCCTAHOBUTEIBHBIX PEAKIIH C
KCIIO0b30BAHUEM METO/IA 3JIEKTPOHHOTO
Oananca.

2. 3ajayu Ha pacyeT Macchl BElIeCTBa WU
00BEMa razoB 10 U3BECTHOMY KOJMYECTBY
BelIEeCTBa, Macce Wik 00bEMY OJIHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIECTB; PacYEThI
Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOYKTOB PEAKIIMH, €CIIU OJIHO U3 BEIIECTB
HMMEET MPUMeCcH

3. JlaboparopHas pabota « THITBI XUMUYECKUX
peaxkuuii»

OK 01
OK 02

CKOpOCTh XMMHUYECKUX PEAKITHH.

XHUMHYECKOE PaBHOBECCHEC

[TpakTHKO-OPUEHTHPOBAHHBIC TCOPETHUCCKUE
3a/laHus Ha aHanu3 (aKTOPOB, BIUSIOMIUX HA
HM3MEHEHHE CKOPOCTH XUMUYECKOU PEeaKIiu.
[IpakTUKO-OpHUEHTUPOBAHHbIC 3aJaHHSI HA
npumenenue npunnumna Jle-lllarense mms
HAaXOXKJICHHS HAIIPABJICHUS CMEIICHUS
PaBHOBECHSI XUMUYICCKOW PEAKITUH U aHAIH3
(hakTOpOB, BIHSIONINX HA CMEIICHHE
XUMHYECKOTO PABHOBECHS

JlabopaTtopHas pa6ota «CKOpOCTh XUMHUYECKUX
peaKuuii»

OK 01
OK 02

[TonsiTue o pacTBoOpax

1. 3ajaun Ha IPUTOTOBJICHHE PACTBOPOB.

2. ITpakTHKO-OpUEHTHPOBAHHBIE PACUETHBIE
3aJJaHMs Ha TUCTIEPCHBIE CUCTEMBI,
UCTOJIb3yeMble B OBITOBOW U
MIPOU3BO/ICTBEHHOH JIEATEILHOCTH YelOBeKa
3. JlaboparopHas pabota «[Ipurorosicaue
pPacTBOPOB ONPEACTEHHON KOHIICHTPAIINN

OK 01
OK 02

DIIEKTPOIUTHYECKAS
JUCCOITHAITUS U MOHHBIA 0OMEH

1. 3agaHus Ha COCTABIEHUE MOJIEKYIISIPHBIX U
MOHHBIX PEAKIMI C y4aCTHEM KHUCIIOT,
OCHOBAHHU U COJIEH, YCTAHOBJIIEHNE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI
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OK/IIK

Pa3zgen/Tema

THnbI OeHOYHBIX MEPONPUATHI

OK 01

Krnaccudukanus, HoMeHKIaTypa
U CTPOCHHE HEOPTraHUUECKUX

BEILIECTB

1. Tect «HomeHnkiatypa u Ha3BaHUE
HEOPraHMYECKUX BEIIECTB UCXO/S U3 UX
XUMHUUYECKON (OpMYJIIbI UK COCTaBJICHUE
XUMHUYECKON (GOpMYJIIbI UCXO/IS U3 HA3BAHUS
BEILECTBA I10 MEXIYHAPOAHOU UIIN
TPUBUAJILHON HOMEHKIIATYPE.

2. 3aiaym Ha pacyeT MacCOBOM J10JIM (Macchl)
XUMHUYECKOT0 3JI€MEHTA (COCTUHEHNUS ) B
MOJICKYJIe (CMecH).

3. [IpakTryeckue 3a1aHus Mo KiaccuUKaluu,
HOMEHKJIAType U XUMHUYECKUM (opMyliaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX
KJIACCOB.

4. [IpakTuyeckue 3a/1aHus Ha ONPEIEICHUE
XUMHUYECKON aKTUBHOCTH BEIIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM CBSI3M U THUIIA
KPUCTAIITUYECKON PEIIeTKH

OK 01
OK 02

DuznKo-xuMUYECKHE CBOICTBA
HEOPraHWYeCKUX BEIECTB

1. Tect «OCOOEHHOCTH XUMHYECKUX CBOMCTB
OKCHJIOB, KUCJIOT, OCHOBaHHH, aM()OTEPHBIX
THJIPOKCHUIOB U COJICH.

2. 3ajaHus Ha COCTaBJICHUE YPaBHEHUM
XUMHAYECKHX PEAKIUi ¢ y9acTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHMYECKHUX BEIIECTB: OKCHIIOB
METaJUIOB, HEMETAJUIOB B aM(pOTEPHBIX
JJIECMEHTOB; HEOPTAHUYECKUX KHUCIIOT,
OCHOBaHUWH M aM(OTEPHBIX TUAPOKCHUIOB,
HEOPTaHWUYECKUX COJIeH, XapaKTePU3YIOIINX UX
CBOMCTBA U CIIOCOOBI TIOTYYEHHUSI.

3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHusl Ha CBOWCTBA U
MOJIy4eHHE HEOPTAaHUYECKUX BEIIECTB

OK 01
OK 02
OK 04

WNnentuduxarus

HCOPTraHNYCCKUX BCIUICCTB

1. ITpakTMKO-OPUEHTUPOBAHHBIE 3a/1aHNUS 110
COCTABJICHUIO XMMUYECKUX PEAKIUHN C
y4acTUeM HEOpPraHWYeCKUX BEIECTB,
HCIIOJIB3YEMBIX IJIA UX I/IJIGHTI/I(i)I/IKaIII/H/I.
2.JIaboparopnas padota «neHtudukamms
HEOpPraHUYECKUX BEIIECTB)

Paszgea 2. Oprannueckasi

XUMMUA

KontponbHas paboTa mo opraHu4eCcKON XUMUHU
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OK/IIK

Pasznen/Tema

THnbI OeHOYHBIX MEPONPUATHI

OK 01

Krnaccudukanus, ctpoerue u
HOMEHKJIATypa OPraHuYeCKUX
BELICCTB

1. 3amaHus Ha cOCTaBICHUE HAa3BaHUU
OpPraHUYECKUX COCITMHECHUM 110 TPUBUATHHOU
WU MEXTYHAPOTHON CUCTEMATHICCKOM
HOMEHKJIATypE.

2. 3a7aHus Ha COCTABJICHHE ITOJIHBIX 1
COKpAIIICHHBIX CTPYKTYPHBIX POPMYIT
OpPraHMYECKUX BEIIECTB OT/ICITHHBIX KIIACCOB.

3. 3aauM Ha onpezeNeHue NpocTenieit
(hopMyJIBI OPraHMYECKOM MOJICKYJIBI, HCXOIS U3
3JIEMEHTHOTO cocTaBa (B %)

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COETUHEHUN

1. 3aganus HAa COCTaBJICHUE YPaBHEHUM
XUMHMYECKHUX PEAKIHUH C yJaCTHEM
OpPraHMYECKUX BEILECTB HA OCHOBAaHUU MX
COCTaBa U CTPOCHHS.

2. 3ajaHus Ha COCTaBJIEHUE YPaBHEHUM
XUMHUYECKUX PEAKLNN, WILTIOCTPUPYIOIIUX
XMMHUYECKHE CBOICTBA C yU€TOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEaKIMi U T€HETUYECKON
CBSI3M OPraHUYECKHX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacyeTHble 3a1a4u 110 ypPaBHEHUSM PEAKLUI
C Y4acCTHEM OPraHMYECKUX BEIIECTB.

OK 01
OK 02
OK 04

Wnentudukaius opraHuyecKux
BEILIECTB, UX 3HAYEHUE U
MpUMEHEHUE B OBITOBOU 1
MIPOU3BOJICTBEHHOM JEATEIHHOCTH
YesioBeKa

1.ITpakTHKO-OpUEHTHPOBAHHBIC 3aaHUS 10
COCTaBIICHUIO XUMUYECKUX PEaKIUi C
Y4acTUEM OpraHNYCCKUX BCIICCTB, B T.4Y.
HCIIOJIB3YEMBIX IJIA UX I/I)IGHTI/I(i)I/IKaHI/H/I B
OBITY U IPOMBIIIIIEHHOCTH.
2.JIaGoparopnas padota «nentudukanms
OpPTaHUYECKUX COSAMHEHUN OTIEIbHBIX
KIJIACCOBY»

Pa3nea 3. Xumus B ObITy M
NPOU3BOACTBECHHOU
AeATeJIbHOCTH YeJI0BeKa

3amura Keiica (c yuetoM Oyayiei
npoecCUOHATLHON EATEIbHOCTH )

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOU3BO/ICTBEHHOM J1€ATELHOCTH
YeJoBeKa

Keiic (¢ yuerom Oyaymieit npodeccuoHaibHON
JESITEIbHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. IToreruienne xiauMara U BEICBOOOKIECHUE
ra30BbIX TUPATOB CO JHA OKEaHa.

2. Bynymiue Marepuaisl sl aBHa-, MalllnHO- U
pUOOPOCTPOEHHUS.

3. HoBsle MaTepuabl A COTHEYHBIX OaTapen.
4. JlekapcTBa Ha OCHOBE PACTUTENIbHBIX
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OK/IIK

Pasznen/Tema

THnbI OeHOYHBIX MEPONPUATHI

MpernapaToB

(DOprl OUEHKU pe3yibmamuenocmu oﬁyuenuﬂ:
nﬂmu6azmbﬂa}z, Ha OCHoee KOI’I’lOpOlZ eblcmaejiaemcs umozoeas ommemkda.

Memoobvt ouenku pe3ynomamos 00y4eHus no OucyunIune «Xumus): umo2o6as OYyeHKa no
OKOHYAHUU U3YYeHUsl BbICINABIISICNCS HA OCHOBAHUU OUGDDepeHyupo8anHo20 3auema ¢ y4emom
mexyweti ycnesaemocmiu.
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