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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIUILIMHBI «XUMMUSI»

1.1. MecTO TMCUMIJIMHBI B CTPYKTYpPe OCHOBHOM NMpodecCHOHAIbHOIT 00pa30oBaTe/IbHOM
NMPOrpaMmblI

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA «XUMUS» H3y4daeTcss Ha 0a30BOM ypOBHE B
0011eo0pa3oBaTeIbHOM LHUKIE Y4eOHOro IUlaHa OCHOBHOM MpodeccCHOHaTbHOW 00pa30BaTeIbHON
porpaMMbl  YKPYIMHEHHBIX Tpymm crnenuanbHocterd / mpodeccuit: 08.00.00. 15.01.05 «Capmuk
(PyYHO# ¥ YACTHUYHO MEXaHU3UPOBAHHON CBAPKHU(HANJIABKH))

TpymoeMKOCTh JUCITUTIIMHBI « XUMUs» Ha 6a30BOM YPOBHE COCTaBIISIET 72 Yaca, U3 KOTOPBIX 64
yaca — 0a30BbIi MOIYJb (6 pa3aenoB) U 8§ 4acOB — MPHUKIAAHOW MOyb (1 pasjmen), BKIFOYAFOIIHI
NPaKTUKO-OPUEHTHPOBAHHOE COJICPKAHNE KOHKPETHOH MPpo(eccCHu nin CennaibHOCTH.

[TpuxnanHoil Moynb BKIHOYAET OAUH pasaen. Pasnen 7 «Xumus B ObITY U NPOU3BOACTBEHHOMN
JeSITeTIHHOCTH YEIOBEKA» peain3yercs Ui BceX Mpodeccuil/crennanbHOCTel Ha MaTeprale KeHcoB,
CBSI3aHHBIX C HKOJIOTMYECKOI O€30MacHOCTHIO U OLIEHKOM MOCIeACTBHI OBITOBON U MPOU3BOACTBEHHOM
JeSITeILHOCTH, TI0 OTPACIsIM OyayIiel mpogecCnOHaIbHON e TeTbHOCTH 00yJatoIIXCsl.

[Tepuon oOy4eHus u pacupezeneHue no cemectpam (3-4 ceMectp BTOpOro Kypcea),
C y4eTOM JIOTHKH ()OPMHUPOBAHHS TPEAMETHBIX pEe3yJbTaToB, OOMMX W MPO(EeCCHOHATBHBIX
KOMIIETCHIINM, MEXIPEIMETHBIX CBs3ed C JIPYrUMH AUCHMUILTUHAMHU 0O0IIe00pa3oBaTeIbHOTO |

o0menpodecCHOHaIBHOTO IUKIOB Y4eOHOTO MIIaHa.

1.2. e U IUIAHMPYeMble Pe3yJbTAThl 0CBOCHHS AU CHUIIIUHBI

1.2.1. Heau v 331244 JUCHUIJIMHBI
@opMHUpPOBAHUE Yy CTYACHTOB MPEACTABICHHUS O XMMHYECKON COCTABIISIIOLIEH €CTECTBEHHO-
HAay4YHOW KapTUHBl MHpa KaK OCHOBBI TPHUHATHS PEIICHUN B >KU3HEHHBIX M TPOU3BOJICTBEHHBIX

CUTYalUsIX, OTBETCTBEHHOT'O MTOBEICHUS B IPUPOTHOM CpELE.

3aga4yu AUCHUILINHBI:
1) chopMUpOBaTh NOHUMAaHNE 3aKOHOMEPHOCTEN MPOTEKaHUsI XMMHUUECKHUX MPOLIECCOB U

ABJICHUM B OKpYXKAIOLIEH cCpexe, LEIOCTHOM HAyYHOM KapTUHBI MHUpa, B3aUMOCBSI3HM U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTh YMEHMSI COCTABJISTH (POPMYJIbl HEOPraHMYECKUX M OPraHUYECKHX BELIECTB,

YpaBHCHHUA XUMHWYCCKUX peaKuHﬁ, O0OBSICHATH UX CMBICJI, THTCPIPECTUPOBATDL PE3YJIbTATHI XUMUYICCKUX

9KCIICPUMCHTOB,



3) chopMHpPOBaTh HABBIKK MPOBEACHUS MPOCTEUIINX XUMUYECKUX IKCHEPUMEHTAIbHBIX

UCCIICIOBAaHUN C COOJIOZCHUEM MpaBUil OE30MaCHOrO OOpaleHHus C BEIIECTBAMHU U JTaOOPaTOPHBIM

00opyI0BaHNEM;

4) pa3BUTh YMEHUS MCIOJIb30BaTh HHPOPMAIIHIO XUMHUECKOTO XapaKTepa U3 pa3IndHbIX
UCTOYHUKOB,;

5) cOpMHpOBAaTh YMEHHs MPOTHO3UPOBATH TMOCJICICTBHS CBOCH JESITEIBHOCTH |

XUMHUYCCKHX IMPHUPOJIHBIX, OBITOBBIX U IMPONU3BOACTBCHHBIX IIPOLECCOB,

6) C(i)OpMI/IpOBaTB IIOHHMMaHHEC 3HA4YUMOCTHU I[OCTI/I)KCHI/Iﬁ XHUMHYECKOM HayKu H

TEXHOJIOTHH JIJIsl pa3BUTHS COLIMAILHOM U TPOU3BOJCTBEHHOMU cep.



1.2.2. Ilnanupyemblie pe3yJibTaThl 0OCBOCHHS 0011€00pa30oBaTebHONH JUCHUILIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

a) 0a30Bble JOTHYECKHE JelCTBHS.

- CaMOCTOSITENILHO (OPMYITUPOBATH U
aKTyallu3UpOBaTh MPoOJIEMy, pacCMaTpUBATh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIN IPU3HAK WU
OCHOBAHUMA JI1 CPABHCHUA, Knaccn(bmcaunn u
0000IIeHHS;

Kon u IInanupyemMble pe3yJbTaTbl OCBOCHHS JMCIUIIIHHBI
HAUMEHOBaHU
e

¢opmupyembIx O6mme’ JMCunIIMHAPHbIE?

KOMIIeTeHIH

OK 01. B 4acTH TPY/I0BOT0 BOCIHTAHHS: - BIAJCTh CHUCTEMOW XMMHUYECKHUX 3HAHUN, KOTOpas  BKJIIOYAET:

Bribupats ; TOTOBHOCTH K TPY/1y, OCO3HAHME HenHocTy | OCHOBONOIAraloIe OHATHSA (XUMUYECKUI 3JIEMEHT, aTOM, JJIEKTPOHHAas

CIocoObI MACTEpCTBA, TPYIOMOBHE:; oboJiouka aToma, s-, p-, d-3JIeKTPOHHBIC OPOHUTAIM aTOMOB, HOH, MOJICKYJIA,

peleHus 3a1a4 . BaJICHTHOCTh, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
- FOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTU . N

npodeccuonan TEXHONONHHECKOH 1 COLMATEHOM HATPABICHROCTH CBs3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA OOBEM, YIIIEpPOJHBIH CKEIeT,

LHOI 5 > | dyHKIIMOHANIBHAS TPYIINA, pPaJuKal, U30MEpUs, H30MEPhI, TOMOJIOTUYECKUN

ESTENBHOCTH EZ;ZZTEEEEEBT{I;H;TEEEEEE,Tzig/ligiizzﬁlocn’ psiA, TOMOJIOTH, YIJIEBOJOPObI, KUCIOPOA- U a30TCOACPKAIIME COCTMHCHHU,

NPUMEHHUTEbH | HHTenee . s e al;l OMOJIOTMYECKH aKTHBHBIE BellecTBa (YTJIEBOIBI, JKUPBI, OCIKH), MOHOMED,

0 K pA3THUHBIM P § p PaM| monumep,  CTPYKTYpHOE  3BEHO, BBICOKOMOJICKYJISIPDHBIC — COCTHUHCHUS,

KOHTEKCTAM po(eCcCHOHATLHON JEATENBHOCTH, KpHCTaAIINYCCKas penIeTkKa, THIIBI XHUMHYECKHX peakuui
Osaanenue YHHBEpPCAJIbHLIMHU y4eOnbIMH| (OKUCIUTENbHOBOCCTAHOBUTENBHBIE, OK30-H OHAOTEPMHMYECKUE, PEAKIUH
03HABATEILHBIMHU JAeliCTBHSAMM: MOHHOTO oOMeHa), pacTBop, AIEKTPOJIUTHI, HERJIEKTPOJIUTHI,

ANEKTPOJIUTHYECKAsT TUCCOUMAUs, OKUCIUTEIb, BOCCTAHOBUTEb, CKOPOCTh
XUMUYECKON PEaAKIMU, XUMHUECKOE PAaBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHs
XUMHUYECKOTO CTpOEHUsl opraHumdeckux BemiecTB A.M. byrneposa, Teopus
ANEKTPOIUTUYECKON Irucconranuu, nepuoandeckuii 3akon .M. Menneneesa,
3aKOH COXpaHEHHUsl MacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHH,
(haKTOJIOTUYECKHE CBEICHHSI O CBOMCTBAX, COCTaBe, MOTyUYeHUN U O€30MacHOM
WCTOJb30BAaHUM BAXKHEHIIUX HEOPraHWYECKUX W OPraHMYECKUX BEIIECTB B
OBITY U




- OIPEIENATh eI ACITEIIBHOCTH, 3a1aBaTh | IPAKTUYECKOU EATEIbHOCTH YEJI0BEKA;
rapaMeTpsl U KPUTEPUU UX JTOCTUKECHUS;




- BBIABJISITh 3aKOHOMEPHOCTH U MMPOTUBOPEUHS
B paccMaTPUBAEMBIX SIBJICHUSIX;

- BHOCHUTH KOPPCKTUBBI B  ACATCIBHOCTD,
OLCHUBATL COOTBCTCTBUC PC3YJIbTATOB ILCJIAM,
OLICHUBATb PUCKU HOCJIGIICTBI/Iﬁ ACATCIIbHOCTH,

- pa3BuUBAaTh KPCATUBHOC MBIINIJICHUC IIpU
pelIeHUH KU3HEHHBIX MPo0OIeM

0) 0a3oBbIe HCCJIEI0BATEIbLCKHE JAeHCTBUS: -
BIIa/IETh HaBBIKAMH Y4e€OHO-HCCIIEI0BATENbCKOW U
MPOEKTHOM JIeSATEIbHOCTH, HaBbIKAMH pa3peIICHUs
pooem;

- BBIABJIATH MPUYUHHO-CIICACTBCHHBIC CBA3HU U
AKTyaJIu3UpoOBaTh 3a7a4y, BbIABHUIATb T'HMIIOTE3Y €€
pelieHus, HaXOJUTh apryMeHThl s
JIOKA3aTeNIbCTBA CBOMX YTBEP)KICHUHM, 3a7aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS,

- AHAJIM3UPOBATH MIOJIYYCHHBIC B Xoae
pemeHus  3aga4yd  pe3yiabTaTbl, KPUTHYECKU
ONCHUBATL HUX JOCTOBCPHOCTH, INPOTrHO3UPOBATH
HU3MCHCHHUEC B HOBLIX YCIIOBUAX;

- YMETh

MEPECHOCUTDH 3HaHUuA B

IO3HABATCJIBbHYIO u MMPAKTUYCCKYHO o0actu

YMETh
3HaHUS U3 pa3HbIX NPEeIMETHBIX o0acTeil;

KU3HCACATCIIBHOCTH, HHTCIPpHUPOBATH

- BBIIBUT'AaTh HOBBIC U/IEH, npegmaraTL
OpI/IFI/IHaJ'II)HI)Ie Ioaxoabl U pemeHI/m; -
CIIOCOOHOCTH UX HMCITOJIL30BAHUS B
MO3HaBaTEeIbHON 1 COIMAIILHOM

MIPaKTHUKE

- YMETb BBIABIIATh XapaKT€pHbIE IPU3HAKU U B3aMMOCBS3b U3YUYEHHBIX
MOHSTUH, IPUMEHSTHh COOTBETCTBYIOIIME ITOHATHUS IPU OMMCAHUM CTPOEHUS U
CBOICTB HEOPraHMYECKMX U OPraHMYECKHUX BEIIECTB U HUX IPEBpALLEHUI;
BBISIBJISITH B3aUMOCBSI3b XMMUUECKHUX 3HAHUH C MIOHATUSAMU U
IIPEJICTaBICHUSIMHA IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

- YMETb HCIIOJIb30BaTh HAWMEHOBAHMS XHUMHUYECKMX COEIMHEHUIN
MEXKJIYHApPOAHOTO COK3a TEOPETUYECKOW W MPUKIAJAHOM XUMHUHA H
TPUBUAJIbHBIE HA3BaHUS BaXHEHMILINX BEIIECTB (ITHJIEH, alleTUJIEH, TJIUIEPUH,
denon, dopmanpaerun, yKCycHas KUCIOTa, T[JIMIMH, YrapHBIM —Tas,
YIJIEKUCIIBIM Ta3, aMMHUaK, TallleHas U3BECTh, HEralleHas U3BECTb, TUThEBAS
colla M JPYTHX), COCTaBIATh (OPMYIbl HEOPraHMUECKUX U OPraHMYECKUX
BEUIECTB, YPABHEHMUSI XUMHUYECKMX peakUuil, OOBICHATb HX CMBICI,
MOJITBEPK1aTh XapaKTepHbIe XUMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOILIMMHU IKCIIEPUMEHTAMU U 3alUCIMU YPAaBHEHUN XMMHUYECKUX
peaKIui;

- YMETh yCTAaHABJIUBATh MIPUHAJIEKHOCTh U3YUYEHHBIX HEOPraHUUECKUX
Y OPraHUYeCKUX BEUIECTB K OMPEEIIEHHBIM KJIaccaM U IpyIIaM COeTMHEHUH,
XapaKTepu30BaTh MX COCTAB W Ba)KHEWIINE CBOICTBA; OMPENENATb BUIBI
XUMHYECKHX CBA3€HM (KOBaJeHTHAas, MOHHAs, METa/NIn4yecKasi, BOJOPOIHAs),
THUIIbI KPUCTAJUIMYECKUX PEUIETOK BEIIECTB; KIacCU(PUINPOBATh XUMUYECKUE
peaxkuuu;

- cOpMHpOBATh MPEJACTABIECHUS: O XHUMHMYECKOM COCTaBJISIOIIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MMpA, POJIM XUMHUHU B IIO3HAHUU SIBICHUU
OpUpOAbl, B (OPMHUPOBAHMM MBIIUIEHUS M KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOJUMOMN Il PELICHUS MPAKTUYECKUX
3aJa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U
MPUPOAHON Cpenie;

- YMETb MIPOBOAUTH PACUEThl M0 XUMUYECKUM (POpMyJIaM U ypaBHEHUSIM
XUMUYECKMX peakuuid ¢  HCMOIb30BaHUEM  (U3MYECKHUX  BEJIUYMH,
XapaKTepU3YIOIIMX BEIIeCTBAa C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMasibHBIE YCIIOBHUSI) Ta30B, KOJUYECTBAa BEIIECTBA; HCIIOJIb30BAThH




CUCTEMHBIC XUMHWYCCKHUE 3HAHHA I IIPUHATHUA pCHIeHI/Iﬁ B KOHKPETHBIX
JKU3HCHHBIX CUTYyallMAX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM







OK 02.
Hcnonws3oBarts
COBpPEMEHHBIE
cpeacTBa
MIOWCKa,
aHanmm3a u
UHTEpIpETaluu
UHPOpPMALIUU U
UH(POPMALMOHH
bI€ TEXHOJIOTHH
TUIS
BBITIOJTHEHUS
3a/1a4y
npodeccruoHal
bHOU

eI TEIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(OpMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOW IPaKTHKH,
OCHOBaHHOI'O Ha Jyasnore KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHUE A3BIKOBOM u
YUTATEIbCKON KYJIBTYpbI KaK cpeacTBa
B3aUMOJCICTBUS MEXIy JIIOJBMU W IIO3HAHUSA
MUDa;

- OCO3HAaHUE LIEHHOCTHU Hay4HOU
JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATh
IIPOEKTHYIO U MCCIIEA0BATEIBCKYIO 1E€ATEIbHOCTD

HHAUBUAYAJIBHO U B I'PYIIIIC,

OBiajgeHne  yHHBEpPCAJIbHBIMM  y4eOHBIMHU
MO3HABATEJILHBIMHU [ICHCTBHSAAMH: B) padora ¢
uHopmanuei:

- BJIAJIETh HaBbIKaMH HOJTyYEHUS

nH(pOpMallMd U3 MCTOYHUKOB pa3HbIX TUIIOB,
CaMOCTOSITEJIbHO OCYILECTBIIATh IIOMCK, aHAJIN3,
CHCTEMaTHU3alluI0 U MHTEpHpeTalnio nHpopMaIuu
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

- CO3/1aBaTh TEKCTHI B pa3JIMYHbIX (hopMaTax C
y4eTOM Ha3HaueHuss HHQOpMAIlUU U IIeJIeBOM
ayTUTOPHUH, BBIOMpas ONTUMAaJIbHYIO (popmy
IIPEICTaBICHNS U BU3YyaIU3aliy;

- OLICHUBATh JIOCTOBEPHOCTh, JIETMTHUMHOCTb
nH(pOpMallUK, €€ COOTBETCTBHE IMPaBOBBIM U
MOpPaJIbHO-ITHYECKUM HOpPMaM;

- YMETh IUJIAHUPOBATh W BBINOJHATH IUJIAHUPOBATH U BBIOJIHATH
XUMUYECKUNA HKCIEPUMEHT (MpEeBpalleHUs] OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuy, MOJy4YeHHE STUJICHA U U3YYCHHUE €ro CBOMCTB, KaueCTBEHHBIE
peaKuu Ha allbJeTU/Ibl, KpaxMa, YKCYCHYIO KHCIIOTY; JIeHaTypalus OelKoB
[IPU HarpeBaHuU, LIBETHbIE peakuu OEIKOB; MPOBOJUTH PEAKIUU HOHHOTO
oOMeHa, OMpeeNiATh CpeAy BOJHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIMHM Ha
cynbdar-, KapOoHAT- M XJIOPUI-aHHOHBI, Ha KaTHOH aMMOHHUS; peuaTh
AKCIIEpUMEHTAJIbHBIE 3adaud 1o TemMaM "Meramisl" u "Hemeramner") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHHKU OE30MaCHOCTH NpU OOpalleHHH C
BEIIECTBAMH U J1a00OpaTOPHBIM OOOPYJIOBAHHEM; IMPEACTABIATh PE3YIbTAThI
XUMHYECKOT0 SKCIIEPUMEHTA B (pOpMeE 3amicH ypaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMyITHPOBATEH BBIBOIBI HA OCHOBE 3THX PE3YyJIbTATOB;

- YMETh aHAJIM3UPOBATH XUMHUYECKYI0 MH(POPMAIIUIO, MOTYy4aeMyI0 W3
pa3HbIX UCTOYHUKOB (CpPEeICTB MaccoBoW WH(poOpMaIuu, cetb VHTEpHET U
Ipyrue); - BIaJeTh OCHOBHBIMH METOJIAMU HAy4YHOTO MO3HAHUS BEUIECTB U

XUMUYECKUX  sSBJICHMH  (HAOMIOJIEeHHME,  HM3MEpPEHHE,  DKCIICPUMEHT,
MOJICTTUPOBAHHUE);

- YMETH TIPOBOJUTH PACUETHI MO XUMUYECKUM (DOpMyJiaM U ypaBHEHHUSIM
peakuuii ¢  UCMOJIb30BaHWEM  (U3UYECKUX  BEJIMYMH,
XapaKTEePU3YIOUIUX BEIIECTBA ¢ KOJMYECTBEHHOW CTOPOHBI: MAacChl, o0beMa
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJUYECTBAa BEIIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XUMUYECKHE 3HAHMS ISl NPUHATHS PEIICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BEHIECTBAMU U UX IIPUMCHCHHUEM

XUMHUYCCKUX




- UCIIOJIb30BaTh CPeACTBAa MH(POPMAIIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEILIECHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHM3allMOHHBIX  3aJad ¢  COOJIIOACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30IaCHOCTH,




THTHCHBI, PECypcOCOCpEeKeHHs, TPABOBBIX H
TUYECKHX  HOPM, HOPM  HH(POPMAIIMOHHOMN
0€e30IaCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHHMSI U 3AIIUATHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JMYHOCTH;




OK 04.
DddekTuBHO
B3alUMOJICUCTBO
BaTh U paboOTaTh
B KOJUIEKTHBE U
KOMaH/1e

- TFOTOBHOCTb K CaMOPAa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIIPEIEICHUIO;
-OBJIaJICHUE HaBbIKAMU yueOHo-

KCCIIEIOBATENILCKOM, MPOEKTHON U COIMANIbHOM

JIESITENILHOCTH;
OsJaaenue YHHBEpPCAJIbHBIMH
KOMMYHUKATHUBHBIMU JeHCTBUSIMMU: 0)

COBMECTHAasl 1eATeIbHOCTD!
- IIOHUMAaTbh U MCIOJIB30BaTh NPEUMYLIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboTHI;
- MIPUHUMATh LEeH COBMECTHOM
JEeATEIbHOCTH, OPTaHU30BBIBaTh U KOOPAUHUPOBAThH
JNEUCTBUS IO €€ JOCTHKEHUIO: COCTaBIIATH ILJIaH
JNEUCTBUM, paclpenessiTh Pojd C y4eTOM MHEHHUH
YYaCTHUKOB OOCYKIaThb pe3ylbTaTbl COBMECTHOM
paboThL; - KOOPAUHUPOBATH U BBHIMOIHITH PadOTy B
YCIIOBHSX peanbHOro,  BHUPTYaJIBHOIO

u
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBUS;
- OCYHIECTBJIATh IMO3UTUBHOE CTPATETNYECKOE
IIOBEJICHUE B pPA3JIMYHBIX CHUTYalUsAX, IPOSIBIATH
TBOPYECTBO U BOOOpakeHUe, ObITh MHULMATHBHBIM
OBiajgeHne yHMBepPCAJIbHBIMH PeryJsiTHBHBIMU
ACHCTBUAMMU:
') MPUHATHE ce0s1 U APYTUX JI0/eii:
- IIPUHUMATh MOTHUBBI M apryMEHTBl JIPYrUX
moaen
IIPU aHAJIU3€ PE3YJIbTATOB AEATEIbHOCTH;

- YMETb IJIAHUPOBATh U BBIIOJIHATh XUMHUUECKUI IKCIIEPUMEHT (IIPEBPALLICHUS
OpPraHMYECKUX BEIIECTB IIPU HarpEeBaHHUM, I10JIy4YEHHE 3TUIIEHA U U3YYEHHUE ero
CBOWCTB, KAaueCTBEHHbIE pEAaKLUMU Ha albJErH]bl, Kpaxmall, YKCYCHYIO
KUCIIOTY; JA€HATypauus OEJIKOB IPU HAarpeBaHWH, LIBETHbIE PEAKIMU OEIIKOB;
IPOBOJUTH PEAKLIMU HOHHOTO 0OMEHa, OIIPeIeIIATh CPely BOJHBIX PaCTBOPOB,
Ka4eCTBEHHBIC pEaKIuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHMS; pelIaTh IKCIEPUMEHTAIbHbIE 3a/1a4H 110 TeMaM "MeTaiisl"
u "Hemerannpl") B COOTBETCTBUM C NpaBUIaMHM TEXHUKU O€30IaCHOCTH MpHU
oOpalleHU! ¢ BEHIECTBAMU U J1a0OPaTOPHBIM 000PYI0BaHUEM; IIPEJICTABIIAThH
pe3yibTaThl XUMHYECKOTO JKCIIEpUMEHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOIIUX peakuuil U (OpMyJIHpOoBaTh BBIBOJbI Ha OCHOBE ATHX
pe3ybTaTOB;




- IpH3HaBaTh CBOE IIPABO U MPABO JPYTUX
JIIOZICH Ha OIINOKH;

- pa3BHUBATh CIIOCOOHOCTh TOHMMATh MU C
MO3UIUH JIPYrOro 4eJI0BeKa,

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpY>Karoleu
Cpeibl,
pecypcocoepex
SHHUIO,
IPUMEHSTh
3HaHUs 00
U3MCHCHHUU
KJIMMaTa,
TIPUHITUITBI
OepexIINBOTO
MIPOU3BO/JICTBA,
3¢ PeKTUBHO
JIEVCTBOBATH B
Ype3BbIUAHBIX
CUTYyaIHsIX

B 006J1acTH 3K0JIOTHYECKOT0 BOCIIUTAHUS: -
cOPMHUPOBAHHOCTH IKOJIOTMIECKOM KYJIbTYPHI,
IIOHUMAHHUC BIIMAHHUSA COLINAJIBHO-3KOHOMHNYCCKUX
COCTOSIHHE
Cpeibl,
rJ1I00aTBpHOTO XapaKTepa

MPOLIECCOB MPUPOIAHOMN

U COLIMAIbHOMN

Ha

OCO3HaHHE
9KOJIOTMUYECKUX MPOOIIeEM;
- IUIAHUPOBAHME U OCYILECTBICHUE IEHCTBUI
B OKPY’KAIOLIEH CpeJlle Ha OCHOBE 3HAHUS LIeJIeh
YCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA; AKTHBHOE
HENpUATHE NEUCTBUN, IPUHOCSIINX BpEL
OKpY>Kalollen cpere;
- yMEHHUE NMPOrHO3UPOBATh HEOIArONPUSATHBIE
9KOJIOTMYECKHE MOCIEACTBHS MPEANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;
- pacIIupeHHue OIbITa IEATEIbHOCTH
9KOJIOTMYECKOHN HAIPaBICHHOCTH;
= OBJIAJICHUEC HaBbIKAMU y‘l66H0-

HCCIEA0BATENBCKOM, IPOEKTHON U COLUATIbHOMN
JIESITEJIbHOCTH,

- chopMUPOBaTh TPEICTABICHUS: O XUMHUYECKOW COCTaBISIONICH
CCTGCTBGHHOHaquOﬁ KapTUHBI MHpa, POJAM XUMHUHU B IMO3HAHHUU SIBJICHUU
npupoasl, B (OPMUPOBAHMM MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
(GyHKIIMOHAIBLHOU TPAMOTHOCTH, HEOOXOUMOM I PeIIeHUs] TPAKTUUECKUX
3aa4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO H
PUPOIHOM cpefe;

- yMeTh  COOJNIONaTh TMpaBHJa JKOJOTHYECKH  LEeIeco00pa3zHoro
MOBE/ICHUS B OBITY M TPYIOBOH AEATEIHLHOCTU B IENIAX COXPAHEHHsI CBOETO
3MI0pPOBbSl M OKpYKAIOIIEH MNPUPOAHONH Cpeibl; YYUTHIBATH OMACHOCTh
BO3/ICHICTBUS HA KUBBIE OPTaHU3MBbI OIIPEICIICHHBIX BEIIECTB, TOHUMAsI CMbBICI
MOKa3aTesl MpeAeNbHON JOMYCTUMON KOHIICHTPAIUH;




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJILHOM

JANCHUIIJIIMHBI «XUMUS»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bup yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUILINHBI 72
B T.4.

OcHoOBHOe coiep:KaHue 64
BT. U.:

TEOpEeTUICCKOe 00yICHHE 30
MPAKTUYECKUE 3aHATUL 24
J1ab0paTOPHBIE 3aHIATHS 10
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 5
NPHUKJIATHOTO MOIYJIs1)

BT. U..

TEOpeTHYeCcKoe 00yUeHue 2
MPAKTUYECKHE 3aHATHS 4
IIpomeskyTounasi arrecTanus (1updepeHInpoBaHHbIN 3a4eT) 2
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE TN CIIUTITHHBI

HaumenoBanue Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccHOHAIBLHO-OPHEHTHPOBAHHOE), 06 DopMupyeMble
N 'beM 4aCOB
pa3esioB U TeM JadopaToOpHbIe M MPAKTHYECKUE 3aHATHS, IPUKJIATHONH MOY.Ib KOMIIeTEeHI[UN
1 2 3 4

OcHoBHoOe coepkaHue 64

Pasznes 1. OcHOBBI CTPOEHNS BelleCTBA 6

Tema 1.1.

OcHoBHOE co/lep:KaHue 4 OK 01

CrpoeHue aToMOB

XUMITCCKUX Teopernueckoe o0yuenune 2

3JIEMEHTOB U

npupona CoBpeMeHHast MoJieIb CTpoeHUs arToMa. CUMBOJIMYECKHUM SI3bIK XUMUU. XUMUYECKHI 2JIEMEHT.

XUMHYCCKOH DjekTpoHHas KoH(urypamnus atoma. Kiaccuduranus XMMHYSCKHX JIEMEHTOB (S-, P-, d-3JI€MEHTHI).

CBA3U BasieHTHBIE ~ 3JIEKTPOHBI. BaneHTHOCTS. OneKTpoHHas  OpUpoJa  XMMHUYECKOM  CBSI3M. 1-2
DNEeKTPOOTPULIATETLHOCTh. Buabl XUMHUYECKON CBs3u (KOBaJeHTHas, HMOHHAs, MeTauIMuecKas,
BOJIOPOJIHAS) U CTIOCOOBI €€ 00pa30BaHuUs.

IpakTHYeckne 3aHATHS 2
Pemenne 3amaHuii Ha MCHOJIB30BAaHUE XHUMHUYECKOWM CHMBOJIMKM W Ha3BaHWW COEAUHEHHU I10
HOMEHKJIAType MEKIYHApOIHOTO COK03a TEOPETHUYECKOW M MPUKIATHOM XMMHUM U TPUBUAIBHBIX
Ha3BaHUU ISl COCTaBIICHUS XUMHUYECKUX (HOPMYJ JBYXaTOMHBIX COCIMHEHHUH (OKCHIOB, CYIb(HUIOB,

TUAPUIOB U T.I1.) ¥ IPYTUX HEOPTaHUUYECKUX COSAMHEHUN OTJENbHBIX KIIACCOB. 3-4
[IpakTueckue 3a1aHusl Ha YCTAHOBJICHHUE CBSI3U MEXKIY CTPOCHHUEM aTOMOB XHUMHUYECKHX AJIEMEHTOB U
MEPUOJNYECKUM W3MEHEHHUEM CBOMCTB XMMHYECKHUX AJIEMEHTOB M MX COCIMHEHUW B COOTBETCTBHH C
nonoxkeHueM [leprnoinueckoil CUCTEMBI.

Tema 1.2.

OcHoBHOE coep:KaHue 2
OK 01

OK 02




IIpakTHYecKkue 3aHATHA

[Tepuoanueckuit
3aK0H U Ta0JmMIa
J.. MenneneeBa

[Tepuonuueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®u3nueckuii CMbICI
[Tepuonuueckoro 3akona J[.1. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUYECKOTro 3eMenTa B [lepuonnueckoit cucreme. MUpoBO33peHYECKOE U HAYYHOE 3HAYCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX
XHMHYECKHUX 3JICMEHTOB.

Petrenue nmpakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
371eMEHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, SJIEKTPOOTPUILIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOCHUEM M TOJIOKEHHEM B MEPUOIUUECKON CUCTEME
XUMHYECKUX 31eMeHTOB J[.J1. MeHaeneeBay.

Paznen 2. Xumunuyeckue peakuuu
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Tema 2.1. Tumsl
XUMHYECKUX

peakuui

OcHoBHOE CoAcpKaHue

TeopeTuquKoe oﬁyqelme

Knaccudukanms v TUITBI XUMHUYECKUX PEAKITUI C ydacTHEM HeopraHn4Yeckux BemiecTB. CocTaBlieHHE
ypaBHEHUN peaklUui COeIMHEHUs, PA3I0KEHUS, 3aMEIIIeHHs], 0OMEHa, B T.4. PEaKIUii TOPEeHMUsI,
OKHCJICHUSA-BOCCTAHOBIICHUS.

ypaBHeHI/IH OKHCJICHHS-BOCCTaHOBICHMS. CTeneHb okucieHus. OKUCIUTENb 1 BOCCTAHOBUTENb.
CocraBicHue u YpaBHUBAHUC OKUCIIUTCIBHO-BOCCTAHOBUTCIbHBIX pCaKI_[I/Iﬁ MCTOAOM 3JICKTPOHHOTO
Oananca. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC pCaKknuu B MIpuUpoac, MpOU3BOJACTBCHHLIX MPOLECCaX U
KHU3HCACATCIBHOCTH OPraHnu3MOB.

[MpakTunyeckue 3aHATHS

7-8

OK 01




KonuuectBennbie oTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHUHU U PACUYETHI 1O
yYpaBHEHUSIM XUMHUYECKUX peakiui. Moyb Kak eAuMHUIla KOJWYecTBa BellecTBa. MoJjsipHas macca.
3aKOHBI COXPAHEHHS MAacChl MU SHEPIrHH. 3aKoH ABorajapo. MomspHblii 00beM ra3oB. OTHOCHUTEIbHAS

o 9-10
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHHSIM XMMUYECKUX PEAKIM C MCIIOJIb30BAaHUEM MAacChl, 00beMa
(HOpMalIbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEILIECTBA.
Tema 2.2.

2 OcHoBHOe coaep:xaHue 4 OK 01
DIIEKTPONIUTHYECKA OK 04
A Juccolanus u 2

. Teopernueckoe o0yueHue

WOHHBI 00OMEH
Teopus 371eKTPOIUTHYECKON aucconranuu. oHbl. DNEKTPOIUThI, HEAIEKTPOIUTHI. Peakiuy HOHHOTOo
obmena. CocTaBJieHHE peaklnii MOHHOTO OOMEHa ITyTeM COCTaBJICHHUS WX IOJHBIX M COKPAIICHHBIX 11-12
WOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIC peakivy. 3aJaHusl HA COCTABJICHHE MOHHBIX PEaKIINil
JlaGopaTopHble 3aHATHUS 2
JIaGoparopHas paboTa “TUIBI XUMUYECKUX PEaKLIUn”.
HccnenoBanue TUIOB (IO COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB
XUMHUYECKUX peakiuid. [IpoBeenne peakiiuit HOHHOT0 0OMEHa, ONPEIEICHUE CPEIbl BOTHBIX 13-14
pacTBOPOB. 3a7aHusl HA COCTABJICHHE HOHHBIX PEaKITUil

KOHTpOJ‘[],[—[aﬂ CTpOGHI/IG BCIICCTBA U XUMMUYCCKHUEC PCAKIINU. 15-16

padora 1

Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BELECTB 16

4 OK 01

OcHoBHOe coaep:xaHue




Tema 3.1. Teopernueckoe o0yuenue 2 OK 02
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOeHHe [Ipenmer Heopranndeckoit xumun. Kiaccuukanus HeOpraHMIeCKux BemecTB. [IpocThie U ClIoKHBIC
Heopramdeckux |BeuiecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX BELIECTB (OKCH/IBI, THAPOKCHIBI, KUCIOTHI, coin). B3aumocssi3p
BEIIIECTB HEOPTaHMYECKUX BEIIECTB. ATperaTHbie COCTOSIHUS BelecTBa. Kpucrammuueckue u amopdHbIe

BellecTBa. TUIBI KPUCTAINIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJISIpHAs, HOHHAsI, METAJJINYECKAs]). 17-18

3aBUCUMOCTh (PU3HUYECKUX CBOWCTB BEIIECTBA OT THITA KPUCTALNTUNICCKON PEIIECTKU. 3aBUCUMOCTh

XUMHUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMUYECKOM CBSI3M U TUIA KPUCTANTUYECKON PEIIETKH.

[TprunHbl MHOrOOOpa3usi BEIIECTB.

IIpakTH4yeckue 3aHATHS 2

Homenknarypa HeopraHMYeCKHUX BEIIECTB: Ha3BaHKUE BEIIECTBA HCXOIS U3 UX XUMUIECKOU (DOPMYITBI

WJIM COCTaBIICHUE XUMUYECKON (POPMYJITBI UCXOMS U3 Ha3BAaHUS BEILIECTBA 10 MEXKITYHAPOTHOU

(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemenne mpakTU4ecKuX 3aJaHUil MO KiaccU(HUKAIMM, HOMEHKIAType U XHUMHUYECKUM (opmynam

HEOPraHMYECKUX BEIIECTB PAa3IMUYHBIX KIAcCOB (yrapHbIi Ta3, YIIeKUCIBbIA Ta3, aMMHaK, ralieHas 19-20

W3BECTh, HETAIlIeHAsl U3BECTh, MUTHEBAS COJIA U APYTHX): HA3bIBATh U COCTABIATH (DOPMYITBI XUMHUUYECKUX

BEILECTB, ONPEEATh NPUHAAJIEKHOCTh K KJIacCy.

Hcrounnku xumudeckoi nHpopmaiuu (CpeacTB MaccoBoi nHdopmaiuu, cetb HTEpHET U npyrue).

[Touck nHpOpPMAIIH 110 HA3BAHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hOpMyIaMm.
Tema 3.2. OcHoBHOE coaep:xaHue 8 OK 01
OU3UKOXUMHUYECKUE OK 02
CBOICTBa 6

Teoperuyeckoe o0yueHue




HEOPraHUYECKUX

Mertamibl. OOmume ¢u3ndeckue U XMMUYECKHe CBOicTBa MeTaiioB. CrocoObl MOdy4YeHUs. 3HauUCHHE

BELIECTB
METAIJIOB U HEMETAIJIOB B IPHUPOAE U >KU3HEAEATEIbHOCTH uejoBeka M opraHu3zMoB. Koppozus 21-22
METAaJUIOB: BHJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.
Hemeramner. OOmue Qusnyeckue W XUMHYECKHE CBOWCTBA HEMETAUIOB. THUIWYHBIC CBOWMCTBA
HemeraiwioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeiMHEeHIH HeMeTaoB. KpyroBopoTsl 23-24
OMOT€HHBIX JIEMEHTOB B IIPUPOJIE.
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCUI0B, THIPOKCUIOB, KUCIIOT,
coJieil 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB NMPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHU, 25-26
BBICIINX OKCHJIOB U THIPOKCHUJIOB.
2
IIpakTH4yeckue 3aHATUSA
CocraBiieHHe ypaBHEHUH XMMHUYECKHMX PEAKLUIl C y4acTHEM IPOCTHIX U CIOKHBIX HEOPraHMYECKUX
BEIIECTB: METAJUIOB M HEMETAJJIOB; OKCHJOB METaJUIOB, HEMETAIJIOB M aM(OTEPHBIX 3JEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBAaHMN M aM@OTEpHBIX TUIPOKCHUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEPU3YIOIINX UX CBOMCTBA. 27-28
Pemenne nmpakTMKO-OPUEHTUPOBAHHBIX TEOPETHUYECKMX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJYYCHHUE U
0e30MmacHOe MCMOJIb30BAaHUE BAXHEMIINX HEOPraHMYECKUX BEIIECTB B OBITY W MPaKTHYECKOH
JeSITEIbBHOCTH YEJIOBEKA.
Tema 3.3. K01
OcHoBHoOe coJepkaHue 2 0
OK 02
2 OK 04

JlabopaTopHble 3aHATHSA




WNnenrudukanus

JlaboparopHas padota «aeHTuduKans HEOPraHUIECKUX BEIIECTBY.

Heopranuueckux |PemieHue sKcnepUMEHTaNbHBIX 3a4ad MO0 XMMHUYECKHM CBOMCTBaAM METaUIOB M HEMETALIOB, IO
BEILIECTB PacCrO3HAaBAHUIO U MOJIYYEHHUIO COEIMHEHUI METAIIJIOB M HEMETAILIOB. 99-30
Nnentuduxanuss HEOPraHWYECKUX BEIIECTB C HUCIHOJIb30BaHUEM HUX (PU3MKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KAuyeCTBEHHbIX peakiuil. KauecTBeHHble peakuuu Ha cyinbdaT-, KapOoHAT- U
XJIOPUJAHUOHBI, HA KATUOH aMMOHMUSL.
Kontpossnas CBoiicTBa HEOPraHMYECKUX BEUIECTB. 31-32
paborta 2
Pasnean 4. CTpoeHue M CBOICTBAa OPraHMYECKHUX BeleCTB 24
Tema 4.1. OcHoBHOE coaepxaHue 4 OK 01
Kinaccudukanms,
CTpPOEHHUE U 2
HOMEHKJIATypa Teoperuueckoe o0yueHue
OpraHUYECKUX
BEIECTB [losiBneHne u pa3BUTHE OPraHUYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckoid xumuu. Mecto u
3HAYEHHE OPTaHMYECKON XMMHUU B CUCTEME €CTECTBEHHBIX HaYK.
XHUMHYECKOE CTPOEHUE KaK MOPANIOK COCAMHEHUS aTOMOB B MOJIEKYJI€ COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TOJOXKEHUSI TEOPUU XHMHUYECKOTO CTPOCHMsI OpraHnyeckux coeauHeHuit A.M. bytieposa.
VrnepoaHslid CKeNeT OpPraHUYecKOM MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BELIECTB OT XUMHUYECKOTO 33-34
cTpoeHust MoJiekyn. M3omepust 1 u30Mepsl.
[Tonstne o QynkuuoHanebHoit rpynmne. Panukan. IlpuHIUNBl KiIacCUPUKAIMU  OPTaHUYECKUX
coeMHeHUI. MexTyHapoaHas HOMEHKJIaTypa U IPUHLUIIBI HOMEHKJIATyphl OPraHUYECKUX COCIMHEHUM.
[TonsiTrie 00 a30TCOMEPKAIINX COSAMHEHUSX, OMOJIOTHYECKH aKTUBHBIX BellecTBax (YriieBoAax, Kupax,
Oenkax ¥ Jip.), BBICOKOMOJEKYISPHBIX COSTUHEHHIX (MOHOMED, IOTUMEDP, CTPYKTYPHOE 3BEHO).
2

IIpakTHYeckue 3aHATHA




Homenknarypa opraHM4ecKMX COEIUHEHMM OTAEIbHBIX KJIACCOB (HACBIIIEHHBbIE, HEHACBIIICHHBIE U
apOMaTUYECKHE YTIIEBOIOPO/IbI, CHUPTHI, EHOIIBI, AJIbJETUAbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHue NOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BELIECTB OTJEIIBHBIX

35-36

KJIACCOB, HCIIOJIb3Ysl WX Ha3BaHUS MO CUCTEMAaTHYECKOM W TPUBUAIBHOM HOMEHKJIAType (ITHUIICH,
aleTUIIeH, TIHIEPUH, (eHos, GopMalbIeru], YKCyCHas KHCIOTa, TIUIUH). Pacdersl mpocreimiei
(bopMyIIbI OpraHUIECKON MOJICKYIIBI, HCXOJIS U3 AJIEMEHTHOTO cocTana (B %).

Tema 4.2.
CBoiicTBa
OpraHUYECKUX

COETUHEHUN

OcHoOBHOE co/lep:KaHue

Teoperuueckoe o0yueHue

Du3NKO-XUMHUYECKHUE CBOMCTBA OpPraHu4YCCKuX COG,Z[I/IHCHI/Iﬁ OTACJIBHBIX KJIACCOB (OCO6€HHOCTI/I
KJ'IaCCI/I(bI/IKaI_[I/II/I W HOMCHKJIATYPBI BHYTPH KJIACCA, TOMOJIOTUYECKUM paa u O6IJ_[8.${ Q)opMyna; HU30MCPH;
(1)I/I3I/I‘IGCKI/IC CBOﬁCTBa; XHUMHUYCCKUC CBOﬁCTBa; CITOCOOBI HOHy‘IeHI/IH)Z

- npeieibHbIE YIIEBOIOPOAbI (AJIKaHbl U LIMKJIOAJIKAaHbI). |'OpeHrne MeTaHa KaK OJIMH U3 OCHOBHBIX
UCTOYHHKOB TEIIa B IPOMBILIIEHHOCTH U ObITY. CBOMCTBA NPUPOJHBIX YIIIEBOJOPOIOB, HAX0XKICHHUE B
IIPUPOJIE Y IPUMEHEHHUE ATIKAHOB;

— HenpeJenbHble (aJKEHbI, aJKUHBl W aJIKaJMeHbl) U apoMaTHyYecKue yrieBoJopojbl. ['opeHue
aleTHJIeHa KaK HCTOYHUK BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBAPKU M PE3KH METaJIOB.

— KHCIIOPOJICOIeprKaIIMe COeAMHEHUS (CITUPTHI U PeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(DUPHI, ANbAETUABI U
KETOHBI, JKUpbI, yrieBoibl). [IpakTHueckoe NpUMEHEHHE JSTHIEHIJMKON, TIHIepruHa, (eHoa.
[Ipumenenue ¢opmanpaeruia, aneTalbJeruaa, YKCYCHOM KHCIOTBl. Mblla KaK COJIM  BBICHIMX
KapOOHOBBIX KUCIOT. MOIOIIKE CBOHCTBA MbLJIa.
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37-38

39-40

OK 01
OK 02
OK 04




— a30TcojiepKallie COeIMHEHUs (aMHUHbI 1 aMUHOKHCIIOTHI, OelKH). BeICOKOMOIEKY s pHbIE COeTUHEHUS]
(cuHTeTHYeCKHe U OMOJIOTrHYeCKH-aKTUBHBIE). MOHOMED, MOIMMEp, CTPYKTYPHOE 3BEHO.

41-42
[Tonmmmepusanus 3TUICHA KAK OCHOBHOE HAIIPABJICHUE €TI0 UCIOIb30BaHUS.
I'eneTndeckas CBA3b MEXAY KJIACCAMU OPTaHUYECKUX COCIUHEHUN.
IIpakTnyeckue 3aHATHSA 4
CBolicTBa OpraHMYeCKMX COEAMHEHUN OTAEIbHBIX KIAcCOB (TpUBHAIbHAS M MEXKJIyHApOJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJMyYEHUS): MpeeibHbIE (AIKaHbl U LUKIOAJIKAHBI), 43-44
HenpeaeNbHble (AIKEHbl, AJIKUHBI U aJIKaJUeHbl) U apOMaTUYECKHE YIII€BOAOPObl, CIIUPTHL U (EHOJIBL,
KapOOHOBBIE KUCIIOTHI X 3(PHUPHI, aJIbACTH/IBI M KETOHBI, AMUHBI 1 aMHHOKHUCIIOTHI, BHICOKOMOJIEKYIISIPHBIC
COEUMHEHMS. 3aJaHusl Ha COCTaBJICHHWE YPAaBHEHMH XUMHUYECKHX PEaKUUil C y4aCTHMEM OpraHM4ecKuX
BELIECTB HA OCHOBAHUHU UX COCTaBa U CTPOEHUSI.
CocraBieHne cxeM peaknuil (B TOM 4HCI€ [0 MPeIIOKEHHBIM IIEeToYKaM MpeBpaLIeHU),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPraHUYECKUX COCTMHEHNH OT/IENbHBIX KJIACCOB, CIIOCOOBI UX
MIOJIyYEHUST M HA3BaHWE OPraHMYECKUX COEIMHEHUH 110 TPHUBHAIBHOM WJIM MEXKIYHapOJHOU 4546
CHUCTEMAaTUYECKON HOMEHKJIIAType.
Pemrenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/IaHUM HA CBOMCTBA OPIraHUYECKUX COCTMHEHN
OTJIENIbHBIX KJIACCOB
JlabopaTopnasi padora

2

JlaGoparopHas padota “[IpeBpaiieHuss OpraHMYECKUX BEIIECTB pU HarpeBaHuu".
[Tonyuyenue 3THIIEHa U U3yYEHHE €r0 CBOMCTB. MOJAEnMpOBaHNE MOJIEKYJI 1 XUMHUYECKUX IPEBPAILICHHUN 47-48

Ha npuMEPE dTaHa, STUJICHA, alICTUJICHA U JIP.




Tema 4.3. OK 01
¢ 3 OcHOBHOe coiep:kaHue 6
Nnentuduxanus OK 02
OpraHUYECKUX
P 4 OK 04
BELIECTB, UX Teopernueckoe o0yuenue
3Ha4YEHUe U
IIpUMEHEHHE B buooprannueckue coenuHeHus. IlpumeHenune u Ouosjoruueckas poib yrieBojoB. OKucieHue
ObITOBOIA 1 YIJIEBOJOB — MCTOYHUK OHHEPrUM JKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIOT.
HIPOU3BONICTBCHHOM | TTpepparienuns OeNKOB MUK B opranusme. buonornyeckue Gpynkun 6eiaxo. buonornyeckune GpyHKIum 49-50
ACATCIIBHOCTH JKUPOB. PoJIb OpraHuYecKol XMMUY B PEIIEHHH TIPOOJIEM MUINEBON OE€30MaCHOCTH.
YeJI0BEKa
Ponbp opranumueckoil XMMUM B pEIIEHUH NPOOJEM SHEPreTHYecKod O€30MaCHOCTH, B Pa3BUTHU
MEAMILIMHBI, CO3AHUH HOBBIX MaTEpUaJIOB, HOBbIX MCTOYHUKOB YHEPIUH (aJIbTEPHATUBHbBIE UCTOYHUKU
sHepruu). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OT/AEIbHBIX KJIACCOB 51-52
(yrneBomopojpl, CHUPTHI, (DEHOJIBI, XJIOPOPraHUYECKHE IPOU3BOJHBIE, ANbJAETHABI U Jp.), CMBICI
[OKa3aTessl IPeAEIbHO JOIMYCTUMON KOHIIEHTPALUH.
2
JlaGopaTopHble 3aHATHS
JlabopaTtopHas padora: “VneHTudukaius OpraHMueCKuX COeTUHEHNN OTACTbHBIX KIacCOB” 53-54
WNnentuduxanus opraHnyecKux COeAMHEHNN OTIENbHBIX KJIAacCOB (Ha MpUMEpe allbJIeruJI0B, Kpaxmania,
YKCYCHOM KHUCIJIOTBI, O€JIKOB U T.II. ) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMHYECKHX CBOWCTB M XapaKTEPHBIX
KauecTBEHHbIX peakiuil. JleHatypamus Oenka npu HarpeBaHuu. [[BeTHble peakuun O€NIKOB.
BO3HUKHOBEHNE AHATUTHUYECKOIO CHTHaJIa C TOYKHM 3pEHHUS XMMHUYECKHUX IPOLIECCOB IPU NMPOTEKAHUU
Ka4eCTBEHHOHN peakIiuy, MO3BOJISAIONIEH HIEHTU(PULINPOBATH MPEJI0KEHHbIE OPraHMUECKUE BEILECTBA.
KouTtpoubHasn .
CrtpyKTypa 1 CBOICTBAa OPraHNYECKUX BEILECTB. 55-56
pabdora 3
Pazpea S. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XMMHYCCKHUX PeaKIuii 4




Ckopoctb 4 OK 01
p OcHoBHoOe coaepkaHue
XUMUAYECKUX OK 02
€aKILIMM. 2
peaxtl Teopernueckoe o0yueHue
XuMH4YeCcKoe
paBHOBeCHE
CKOpOCTh peakiuM, €€ 3aBUCHUMOCTh OT pa3iMuyHbIX (PAKTOPOB: IPUPOABI PEarupyroliux BeIECTB,
KOHIIGHTPAllUK  pearupyromux BEILIECTB, TEMIEepaTypsl U IUIOIIAN  PEaKIMOHHON
noBepxHOCTH. TerioBbie 3PPEKTH XUMUUECKUX PEAKINNA. DK30-1 SHAOTCPMHUECKUE, PEAKIINN 57.58
OO0paTuMOoCTh peakiuii. XuMHUECKOe paBHOBECHE U €0 CMEIIEHUE 0] AEUCTBUEM Pa3InYHbIX (PAKTOPOB
(KOHLIEHTpalMs peareHTOB WM MPOAYKTOB pPEaKLUMH, MAaBlIE€HHE, TeMmIeparypa) A CO3/aHus
ONTUMAJIBHBIX YCIOBUN MTPOTEKAaHUs XUMUYECKUX IpoueccoB. [Ipunnun Jle lartense.
IIpakTHYecKkne 3aHATHS 2 OK 01
. OK 02
Pemenue npakTMKO-OpMEHTUPOBAHHBIX 33JaHUI Ha aHAIU3 (aKTOPOB, BIUSAIOLINX HA H3MEHEHHE
CKOPOCTH XUMHUYECKOH PEaKINH, B T.4. C TIO3UIUI SKOJIOTUIECKH [EIeCO00pa3HOr0 MOBECHHS B OBITY H 59-60
TPYAOBOM ACATEIHHOCTH B IIEISIX COXPAHEHHS CBOETO 3/IOPOBBS U OKPYKAIOIIEH TPUPOJTHON CPEIBI.
Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha npuMmeHeHue npuHnuna Jle-Illarense s
HAXOXXJCHUS HAINpaBIICHUS CMEIICHHUs pPAaBHOBECHS XWMHYECKOW peakuuu W aHanu3 (HaKTopoB,
BIIHMSFOIIIMX Ha CMEIIEHUE XUMHUYECKOTO PABHOBECHSI.
Paznea 6. PacTBOpbI 4
Tema 6.1. OcHoBHOE coep:kaHue 2 OK 01
2
[Tonstue o Teoperuueckoe o0yueHue OK 02
pacTBopax OK 07

PaCTBOpeHI/IC KakK (I)I/I3I/IKO-XI/IMI/I‘-ICCKI/II\/'I mponecc. PaCTBOpLI. CnocoObl IMPUTOTOBJICHUSA PACTBOPOB.




PactBopumocTs. MaccoBas 1011 pacTBOpEHHOT0 BelecTBa. CMBbICH IMOKa3aTeNsl IPEAeIbHO JOYCTUMOI 61-62

KOHIICHTPALUH U €r0 HCIIOJIb30BaHHUE B OLIEHKE SKOJIOTUYECKON 0€30IacHOCTH.

[TpaBuna sKoJOrMYECKH 1€1eCO00Pa3HOro MOBEAECHUS B OBITY M TPYAOBOH IEATEIBHOCTH B LEJAX

COXPaHEHMsI CBOETO 3/10pOBbSl M OKPYXKAIOLIEH MPUPOIHON Cpelbl; OMACHOCTh BO3ACHCTBUS HA KUBbIE

OpraHU3MbI ONPE/IETICHHBIX BEILECTB.

Pemienne nmpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHUI HA PAcTBOPHI, HCIIOJIb3yeMbIe B OBITOBOH U

IIPOU3BOJICTBEHHON JESATEIbHOCTH YEJIOBEKA.
Tema 6.2. OK 01

OcHoBHOe coaepkaHue 2
Hccnenosanue OK 02
CROHCTE pACTEOPOB JlaGopaTopHble 3aHsATHS 2 OK 04

JlabGopaTtopHast pabora «[IpuroroBieHue pacTBOpOB».

[TpuroroBneHue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIEHTpaluu (¢ NPaKTUKO-OPHUEHTUPOBAHHBIMY 63-64

BOIIPOCAMM) U OIIPEJeNIEHUE CPEIbl BOJHBIX PACTBOPOB. )

Pemienue 3a1au Ha IPUTrOTOBJIEHUE PACTBOPOB.
IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue NPUKJIAJTHOTO MOLYJIs1)
Paspen 7. XumMus B ObITY M IPOM3BOACTBEHHOM AeATEJbHOCTH YeJI0BEKA 6

OK 01
OK 02

Xumus B 0bITy 1 |OCHOBHOE COIepKaHue 6 OK 04
IIPOU3BOICTBEHHOMN OK 07
NeSITEIbHOCTH Teopernueckoe o0y4enue 2
YesioBeKa

Hogelimme 10cTHKEHNs XUMUYECKONH HAyKH M XUMUYECKOM TexHOoJoruu. Posib XuMHuM B oOecriedeHnn

HKOJIOTHYECKOM, SHEPreTHYeCKOi 1 MUIIeBOi O€30MaCHOCTH, pa3BUTUN MeAULIMHBL. [IpaBuia nmoucka u 65-66

aHamM3a XUMHMYECKOW HH(OpMauu U3 pa3IMYHBIX HCTOYHUKOB (Hay4dHas M yueOHO-HaydHas
JIUTEeparypa, cpesicTBa MaccoBoil nHdopmaruu, cetb iHTEpHET).

IIpakTHYecKkue 3aHATHA




[Towick U aHaANM3 KEWCOB O NMPUMEHEHWH XMMUYECKUX BEIICCTB W TEXHOJIOTUH C ydeToMm Oymymiei
npodecCHOHANBHOM  JEATENIbHOCTH 10  TeMaM: BAKHEUILIME  CTPOMUTENIbHBIE  MaTepualbl,
KOHCTPYKLIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMHKa, MaTepHajibl JJs 3JIEKTPOHMKHU,
HAaHOMATEPHUaJbl, TEKCTUJbHBIC BOJOKHA, HWCTOYHUKU OJHEPIUM, OPraHUYECKHME UM MUHEpaJbHbIC
y100peHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAST XUMHUSL.

3amuTa: [IpencraBienue pe3yabTaToB PelICHUs KEHCOB B JopMe MUHH-IOKIA/Ia C MPE3eHTaIueH

IIpome:xxyTouHasi arrecTanus nmo gucuumnanne (1uddepeHUpPoOBaHHBIN 3a4eT)

Bcero

67-68-69-70

71-72

72




3. YCJIOBUS PEAJIM3ALIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJBbHOM JUCITATIIAHBI
3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEepPHAJbHO-TEXHHYECKOMY 00ecnedyeHHI0

Jlis peanuzaiiy porpaMMbl TUCHUIUIMHBI JOKHBI OBITh TPETyCMOTPEHBI CIIEIYIONINE CIICUATbHbBIE
MOMEIIECHUS: yYEOHBIN KaOMHET XUMHUH H/WITU Y4eOHON XUMUYECKOi J1ab0opaTopuu.

OoOopynoBanue y4eOHOro kKad0uHeTa (HArJsiIHBbIE MOCOOHUsI): HAOOpPHI IIAPOCTEPIKHEBHIX
MoJielel MOJEKYJ, MOJEIN KPUCTAUINYECKUX PEIIETOK, KOJUIEKIIUU MPOCTHIX U CJIOXKHBIX BEIIECTB
W/WIM KOJUIEKIIMH TOJMMEPOB; KOJUJICKIUS TOPHBIX MOPOJ M MHHepaioB, Tabmuna MeHneneesa,
yueOHbIe (prIbMBI, HU(PPOBBIE 00pa30BATEIbHBIC PECYPCHI.

Texnuveckue cpeacrBa o0y4eHUsI: KOMIIBIOTEp C YCTPOHCTBAMHU BOCIPOU3BENEHHUS 3BYKa,
IPUHTEP, MYJIbTHUMEIUA-TIPOEKTOP C HSKPAaHOM, MYJbTUMEIUIHAs JOCKa, yKa3Ka-TNIPe3eHTEep s
MpE3CHTAIH.

O6opynoBanue Jiadoparopum M padouYMx MecT JAOOPATOPUM: MEH3YPKH, IHIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIbI, IPEJAMETHbIE U MOKPOBHBIC CTEKJIA, MIAHIIETHI IS
KaleJIbHBIX peakiuii, GuibTpoBaigbHas Oymara, MPOMBIBAIKH, CTEKIISTHHBbIE MPOOUPKH, PE3HHOBBIC
npoOKu, (QoHAPHUKU, HAOOpP PEaKTUBOB, CTEKISHHbIC MATOYKH, IITATHBBI AJS MPOOUPOK; MEpHBIC
WIMH]PBI, BOPOHKU CTEKJISIHHBIC, BOPOHKHU JAeNuTeNbHble uHapuyeckue (50-100 mi), cTynku ¢
necTukoM, (apQopoBbie YaIIKH, MHHLIETH, (UIBTPHI OymMaXKHBIE, BaTa, Mapisl, 4acOBBIE CTEKIA,
JJIEKTPOIUIUTKHU, J1a0OpaTOpHbIe IITATUBBI, CIIUPTOBBIE TOPENKH, CIUYKH, MPUOOp Ui MOTyYEHHS
ra3oB (WM IPOOUpPKa C Ta300TBOJHOMN TPYOKOI), IepKaTesu Ak TPOOUPOK, CKIISTHKU JIJIsi XpaHEHUs
PEaKTHBOB, pa3fgaTOuyHbIe JIOTKH; XuMmudeckue ctakanbl (50, 100 u 200 mu); mmarenu; MUHIETHL
TUTEJIbHBIC LU, CEKYHIOMEpHI (TaiiMepsl), MepHble poOoupku (Ha 10—20 M) U MepHBIE KOJIObI
(25, 50, 100 u 200 mut), BoasiHast OaHs (MJIM TEPMOCTAT), CTEKIISIHHBIEC TAJOYKH; KOHUYECKUE KOJIObI
st TutpoBanus (50 m 100 mi); MHAMKATOpPHBIE TMOJOCKHM Juid ompeaeneHuss pH u cranmapTHas
MHAMKATOpHAas IIKaJIa; YHUBEPCAIBHBIM MHIUKATOP; nuneTku Ha 1, 10, 50 ma (wim nosatopsl Ha 1, 5
u 10 mi), GropeTKH JUIsl TUTPOBaHUS, MeAUIIMHCKHE mmpuiel Ha 100—150 M, mabopartopHble W/ MU

aHaJTUTHYeCKUe Bechbl, pH-MeTpsl, CymmibHbIN mKad, 1 Ap. 1adopaTopHOe 000pyI0BaHUE.

3.2. UudopmanmnonHoe odecrieyeHre peaau3amum nNporpaMmmbl

1. Jns peanuzanuu mporpaMmbl OMOIHMOTeYHBIH (OHI 00pa3oBaTeNbHON OpraHU3alUU
JIOJKEH HMMETh TeuYaTHble W/WIM AJIEKTPOHHbIE O0pa3oBareibHblEe M HH(OPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIC JIJIsl HCIIOIh30BaHMs B 00pa30oBaTeIbHOM IpOIIecce, He CTapIie 5 JIeT ¢ MOMEHTa

W30aHUS.



2. PexomenayeMble Tie4aTHBIE W3JAHUS TI0 peanu3anuu  o0meoOpa3oBaTeTbHON

AUCHUIIIIMHBI IPEACTABJICHBI B MECTOAUYCCKHUX PCKOMCHAAIIUAX IO OpTaHU3allun 06y‘I€HI/I}I.

4. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHHSI OBIIEOBPA3OBATEJBLHOM
JANCHUITINHBI

KoHTposib U OlleHKa pe3ysibTaTOB OOyUYEHHs OCYIIECTBISCTCS IPErojaBaTelieM B IPOIecce
MPOBEJICHUS NMPAKTHYECKUX 3aHITHHA M JTAOOPATOPHBIX padOT, TECTHPOBAHUS, a TAKKE BBIMOJTHCHUS
0o0ydJaronuMucs HWHAUBUAYATbHBIX 3aJaHUi, MPOEKTOB, HCCIeNOoBaHUW. Pe3ynbTaThl 0O0ydeHHs
OTPENIETISAIOT, YTO OOydJaromuecs JODKHBI 3HATh, MOHUMATh M JEMOHCTPHUPOBATH MO 3aBEPIICHUHU
W3Y4YEHUS TUCIUTIIUHBI.

Jns GopmupoBaHusi, KOHTPOJIS U OICHKH PE3YyJIbTaTOB OCBOCHHUSA Y4EOHOM UCIUTUIMHBI
UCIIONB3YETCSI CHCTEMa OIEHOYHBIX MEPOMPHITHI, MPEACTaBISAIoNas COOOM KOMIUIEKC Y4eOHBIX
MEpPOMPUITHIA, COTJACOBAHHBIX C pe3yiabTaTaMHu 00yueHus u chopMynupoBaHHbIX ¢ yuerom OI'OC

COO (nmpeamernbie pe3yibTaThl o auctumuinie) u @I'OC CIIO.

THNbI OLEHOYHbIX

Ne | OK/IIK | Moayas / Pazgen / Tema PesynbraT 00yueHus .
MeponpusTHi

OcHoOBHOE co/lep:KaHue

Pa3nes 1. OcHoBBI ®opmyanpoBath 0a30BbIe
CTPOEHMS BellecTBa NOHSATHS U 3aKOHBbI XMMHH

THNbI OLEHOYHbIX

Ne | OK/TIK | Moayas / Pazgen / Tema PesyabTaT 00yuenuns .
MeponpusTHii
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1.2

OK 01

OK 01
OK 02

CrpoeHue aToMOB
XUMHUYECKHX 3JIEMEHTOB U
IIPUPOJA XUMUYECKOU CBA3H

Ilepronnueckuii 3aKOH 1
tabmuma /.M. Menaeneena

CocCTaBIsATh XUMHYCCKUE
(bopMyITbI COCTMHEHUN B
COOTBETCTBUH CO CTCIICHBIO
OKMCIJICHUS XUMHYECKUX
2JIEMEHTOB, HCXOS U3
BAJIEHTHOCTH U
ANEKTPOOTPHUIIATSIIBHOCTH

XapakTeprus3oBaTh
XUMHWYCCKUEC DJICMCHTHI B
COOTBETCTBUU C UX
MI0JIO)KEHHUEM B
IIEPUOIUYECKON CUCTEME
XMMHUYECKHX 3JIEMEHTOB

JI.1. MeHnaeneeBa

1. Tect «CTpoeHue aToMOB
XUMHYECKHUX JIEMCHTOB U
TIPUPOJA XUMHICCKOH CBSI3M». 2.
3azauu Ha COCTaBJIEHUE
XUMHAYIECKHUX (popmym
JIBYXaTOMHBIX COCIMHCHUMA
(oxcuaoB, cynbpUIOB, THAPUIOB U
T.IL).

3. 3amaHus Ha WCIIOJIB30BaHUE
XAUMHYIECKOH CHMBOJIUKH H
Ha3BaHMUM COEUHEHUH 10
HOMEHKJIATYpE MEXIYHAPOTHOTO
COH03a TEOPETUUECKON U
MIPUKIIATHOW XUMUH U
TPUBHAIBHBIX Ha3BAHUH IS
COCTABIICHUS XUMHICCKIX (POPMYIT
JIByXaTOMHBIX COCIMHCHUI
(okcumoB, cynbGUI0B, THAPHIOB U
T.IL.) ¥ APYTUX HEOPTAaHMICCKUX
COCIMHEHHH OTJEIFHBIX KIIACCOB

1. Tect «MeTannnueckue /
HEMETaJJINUECKUEe CBOMCTBA,
3JIEKTPOOTPHIIATEIILHOCTh U
CPOJICTBO K DJICKTPOHY
XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C MX 3JICKTPOHHBIM
CTPOCHHEM U TIOJIOKCHHEM B
MIEPUOTNICCKON CUCTEME
XUMUYeckux 3yemenTos J[. M.

Meunneneesay.

2. [IpakTudeckue 3a1aHUs Ha
YCTaHOBIICHHUE CBSI3U MEKIY
CTPOCHHUEM aTOMOB XMMHYECKHIX
3JIEMEHTOB U MIEPUOINIECKUM
M3MEHEHHUEM CBOMCTB XUMHUYECKHUX
3JIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBHH C ITOJIOKEHUEM
[lepuoguueckoii cucteme.

3. [paktuko-
OpUEHTUPOBAHHBIE TEOPETUIECKIE
3a/1aHus HA XapaKTepU3aIHio
XUMHUYECKHUX 3JIEMEHTOB:
«Metammyeckue /
HEMETaJIJIMYeCKHE CBOMCTBA,
3JIEKTPOOTPULIATENLHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHNYCCKUX JJICMECHTOB B
COOTBETCTBHUE C UX JEKTPOHHBIM
CTPOEHHUEM H IOJIO)KEHHUEM B
NIEPUOJUYECKON CUCTEME
XuMudeckux 3ymementos J[. M.




OK/IIK

Monyas / Paznen /
Tema

Pa3zgen 2. XuMunueckue
peakuuu

PesyabTaT 00yuenus

XapakTepu3oBaTh THUIIbI
XHUMHYECKUX peaKkuui

Tunsl oeHOYHBIX
MepOonpUATHH

MenneneeBa

KounTpoJsbHas padora
«CTpoeHne BellecTBa U
XHMHYECKHE PeaKIum»

2.1

OK 01
OK 04

Turer
peakuui

XHUMHUYCCKUX]

CoCTaBJIATh PEaKIUU COCAMHCHHSI,
paznoxxeHusi, 0OMeHa, 3aMeIleHuUs],
OKHUCJIIUTCIBbHOBOCCTAHOBUTCIIbHBIC

peakiuu

1. 3amaun Ha
COCTABJIEHUE YpaBHEHUI
PeaKImii: — COCIMHCHUS,
3aMEIIICHUS, PA3JIOKEHUS,
00MeHa; — OKHCIIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUiT C
HCIOJIb30BAHHEM METO/a
9JIEKTPOHHOTO OanaHca.

2. 3amauu Ha pacyer
MacChl BEIECTBA UITN
00BEMa Ta30B 10
H3BECTHOMY KOJHYECTBY
BEIIIECTBA, MACCe WIIN
00BEMY OTHOTO U3
YYaCTBYIOLIUX B PEAKLINU
BEILIECTB; pacu&Thl MACChI
(00béMma, KonMUeCTBa
BEIIECTBA) MPOIYKTOB
PEaKIMu, €CIH OHO U3
BEIIIECTB UMEET PUMECH;

2.2

DNEeKTPOTUTHIECKAS
JVICCOIIMAIINS U MOHHBIN
oOmeH

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

CocTaBnaTh ypaBHEHUs

XUMHUYCCKUX pCaKINU HOHHOT'O

oOMeHa ¢ yJacTHemM
HCOPraHNYCCKUX BCUICCTB

HccaenoBarb cTpoeHue
cBOliCcTBa

HEOPraHMIE€CKUX BEHIECTB

1. 3amanus Ha
COCTaBJICHUE MOJICKYJISIPHBIX H
MOHHBIX Peakiuii ¢ ydacTuem
KHUCJIOT, OCHOBAHHUH U COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHUCJIOTHOCTH CPEIbI

2. JlabopatopHas paboTa

"Tunel XUMHUYECKHUX peakuui".

KonTtpoJuabnas paéora
«CBoiicTBa
HEOpPraHM4ecKux
BellecTB)




3.1

OK/IIK

OK 01
IK..

Monyas / Pa3nen / Tema

Knaccudukanms,
HOMEHKJIaTypa U CTPOCHUE
HCOPTraHUYCCKUX BCIICCTB

PesynabTaT 00yuenunst

Knaccugunuponartsb
HEOPraHUYeCKUE BEIICCTBA
B COOTBCTCTBHH C UX
CTPOCHUEM

THunsl oLeHOYHBIX
MeponpHuATHI

1. Tect «HomeHknaTypa u
Ha3BaHUE HEOPTaHMUECKUX
BEILECTB UCXOsl U3 UX
XUMHYECKON (POPMYITBI MITH
COCTaBJIEHUE XUMUYECKOU
(hopMyJIBI UCXOJIS U3 HA3BAHUS
BEILECTBA M0 MEXTYHAPOAHOM
WJIU TPUBUAIBHON
HOMEHKJIaType». 2. 3agaun Ha
pacueT MaccoBoil 1o1u (Macchl)
XIMHYECKOTO 3JICMEHTA
(coenuHEHHS) B MOJICKYIIE
(cmecw).

3. [IpakTrdeckue 3agaHUS 110,
KIaccu()UKaIuy, HOMEHKJIAType
XUMHYECKHM (hopMyiam
HCOPTraHUYCCKUX BCUICCTB
Pa3IHYHBIX KIACCOB.

4, [IpakTudeckue 3a1anus Ha
onpeneseHne XUMUYECKON
AKTUBHOCTH BEIICCTB B
3aBHCUMOCTH BHJa XUMHUYIECKOH
CBSI3U U TUIIA KPUCTAJUIMUECKOMN
peIIeTKH.




3.2

OK 01

OK 02
IIK..

DU3UKO-XUMHUUECKUE
CBOMCTBAa HEOPTaHUYECKUX
BEILECTB

YcranaBiuBaTh
3aBUCUMOCTh
(U3UKOXUMHUIECKIX
CBOMCTB HEOPTaHUYECKUX
BEIIECTB OT CTPOCHHUS
aTOMOB U MOJIEKYJI, a TAKXKe
TUIA KPUCTAJUTMYECKOMN
pelIeTKH

1. Tect «OcobenHocTH
XAMHYECKHUX CBOMCTB
OKCHJIOB, KUCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUIOB U COJICI.

2. 3ajganus Ha
COCTaBJICHUE YpaBHEHHI
XUMHUYECKUX PEAKLUH C
y4acTHEM MPOCTHIX U
CJIOKHBIX HEOPraHMYECKHUX
BEILIECTB: OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUU 1
amM(OTEepHBIX THUIPOKCUIOB,
HEOPTaHUYECKUX COJIEH,
XapaKTEePUIYIOIIUX UX
CBOICTBA U CIIOCOOBI
MOJTyYeHUSI.

3. [TpakTuxo-
OpUEHTUPOBAHHBIC
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U ITOJIyYCHHUE

3.3

OK/IIK

OK 01
OK 02
OK 04

Monyas / Paznen / Tema

Unentuduxamms
HEOPTaHMYECKUX BEIICCTB

PesyabTaT 00yuenus

HUccnenosatn
KA4CCTBCHHBIC peaKHI/II/I
HCOpFaHI/I'-IeCKI/IX BCIIICCTB

Tunsl oeHOYHBIX
MepONnpUATHH

HCOPraHNYCCKUX BCIICCTB.

1.
[TpakTHKOOpPHUEHTHPOBAHHBIC
3a7aHus 10 COCTABJIEHUIO
XUMHUYECKHUX PEAKIUHN C
ydacTHEM HEOPraHWIeCKUX
BEIIECTB, UCIIOJIb3yEeMbIX
JUTSL UX UICHTU(UKALINH.
2.JIaGopaTopHas pabora:
“Unentuduxanms
HEOPraHUYECKUX BEIIECTB .




4.1

4.2

OK 01
K.

OK 01
OK 02
OK 04

IK..

Pa3nen 4. Ctpoenue u
CBOICTBA OpraHuYecKuX
BellecTB

Knaccugukanus, crpoenue
¥ HOMEHKJIaTypa
OpTraHU4YCCKUX BCIICCTB

CBolicTBa OpraHUYECKUX
COEeIMHEHUN

HccaenoBathb cTpoeHue u
CBOMCTBA OpPraHUYecKuX
BellleCTB

Knaccudumnuposatsb
OpraHUYeCKHe BEIECTBA B
COOTBETCTBUU C UX
CTpOCHHEM

YcranaBnuBarh
3aBUCUMOCTh
(OUBUKOXUMUYECKUX
CBOMCTB OPraHHYECKHUX
BEIIIECTB OT CTPOCHUS
MOJIEKYI

KonTpoabHass  padora
«CTpoeHue W CBONCTBa
OpPraHn4YecKuX BellecTB)

1. 3ajganus Ha
COCTaBJICHUE Ha3BaAHUI
OpraHUYECKUX COCIMHEHUN
10 TPUBHAIBHOU WJIH
MEXKIYHAPOIHOM
CUCTEMAaTUYECKON
HOMEHKJIAType.

2. 3ajganus Ha
COCTAaBJICHHE MOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX
(hopMyI1 OpraHYeCcKux
BELLECTB OT/AEIbHBIX
KJIaCCOB.

3. 3agauu Ha
OIpeJieJICHUE MPOCTEUIIIEN
(hopMyIIbI OpraHuYecKoi
MOJIEKYJIbI, UCXO/S U3
3JIEMEHTHOTO cocTaBa (B %).

1. 3amanust Ha cocTaBlIEHHUE
YpaBHEHUN XUMHUYECKUX
peakIuii ¢ yaacTuem
OpPraHMYECKUX BEIIECTB Ha
OCHOBAHHH UX COCTaBa U
CTpOEHHUS.

OK/IIK

Monyas / Paznen / Tema

PesynabTaT 00yuenus

Tunsl oleHOYHBIX
MeponpHUATHH




4.3

OK 01
OK 02
OK 04
I1K..

OK 01
OK 02
IK..

Unentudukamnms
OpPraHMYECKUX BEIIECTB, UX
3HAYCHHUE U IPUMCHECHHE B
OBITOBOM U
IIPOM3BOJICTBEHHOM
JIEATENIHLHOCTH YEIOBEKA.

Pa3znen 5. Kunernueckue u
TepMOJIMHAMHYECKHUE
3aKOHOMEPHOCTH
NPOTEKAHUSI XUMHYECKHX
peakuuii

CKopoCTh XUMUYECKUX
peakuii. XMMUYECKOe
paBHOBECHE

Hccnenosats
KaueCTBCHHBIC  PEaKIUU
OpPraHUYECKUX
COENMHEHHH  OTHEILHBIX
KJIaCCOB

Xapakrepu3oBarhb
BJIMSIHHE PA3JIUYHBIX
(hakTOpOB HA paBHOBecue
U CKOPOCTh XMMHYECKHX
peaxuuii

XapaKTepI/BOBaTB BIIMAHHUC
KOHIICHTpAaluu
pearupyromux BEICCTB U
TEMIICPATYPbI HA CKOPOCTH
XHUMHUYCCKUX pCaKI_II/Iﬁ
XapaKTepI/BOBaTB BIIMAHHUC

2. 3amaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMHUUYECKUX
peakuuii, WITIOCTPUPYIOIIHX
XUMHUYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIHid
¥ TEHETUYECKOU CBS3H
OpPraHMYEeCKHUX BEIIECTB
Pa3HbBIX KJIACcCOB. 3.
Pacuernpie 3amaun mo
YpPaBHEHUSIM PEAKIIUM C
y4acCTHEM OpraHUYECKUX
BCIIIECTB.

4. JlTaboparopHas pabota
“IIpeBpamieHus
OpPTaHWYECKUX BEIICCTB MIPH
HarpeBaHuu"

1.IIpakTHKOOPUEHTUPOBAHHBIC]
3a[aHus 110 COCTABJIEHHUIO
XUMHUYECKUX PEAKIUH C
y4acTUEeM OPTraHUYECKUX
BEIIIECTB, B T.4.
MCIIONIB3YEMBIX JIJISl UX
UACHTU(PUKAIIH B OBITY
MPOMBIIIJICHHOCTH.
2.JIaGopatopHas paboTa:
“Unentuduxarus
OPraHUYECKUX COCTUHEHUIN
OTIENLHBIX KJIACCOB”.

[IpakTUKOOpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3a]JaHUs Ha
aHanu3 (pakToOpOB, BIUSIONINX
Ha U3MEHEHUE CKOPOCTH
XUMHUYECKOM




Monyas / Paznen /
Tema

Pazpnean 6.
PacTBopbI

Ilousarue o
pacTBopax

Hccnenosanne
CBOMCTB PacTBOpPOB

PesynabTaT 00yuenus

HU3MCEHCHUA KOHICHTPpAluU
BCIUICCTB, pCaKIUN CPpCAbl U
TEMIICPATYPhI HA CMCIICHUEC
XUMHYECKOI'O paBHOBECHU A

HcciaenoBatb pacHCTHHHBI
3aJJaHHBIMH e
XapaKTepUCTUKAMM
Pazmuats WCTUHHBIE
pacTBOpbI

Hccnenosatb
(U3UKOXUMHUYECKHE

CBOMCTBa UCTUHHBIX
pacTBOpOB

THnbI OeHOYHBIX MEPONPUATHI

peakiuu.
IIpakTHKOOpUEHTUPOBAHHBIE
3aJlaHus Ha MPUMEHEHHUE MPUHIUIIA
Jle-1llaTenbe mig HaX0KACHUSA
HaIMpaBJICHUS CMEIICHUS
PaBHOBECHSI XMMUYECKOM peaKkuu
1 aHanu3 (PaKTOpOB, BIUSIOMIUX Ha
CMEIIEHNE XUMHYECKOTr 0
paBHOBECHSI.

1. 3aauu Ha TPUTOTOBIICHHE
pacTBOpPOB.

2. [IpakTUKOOpPUEHTUPOBAHHBIE
pacyeTHBIC 3a/IaHHs Ha
JIUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3yEMBIC B OBITOBOM 1
MIPOU3BOJICTBEHHON JCSITEIILHOCTH
YesoBeKa.

JlaGoparopHas pabota
“IIpuroTroBieHre pacTBOPOB”

IIpo¢eccnonaibHO-OPHEHTHPOBAHHOE COJECPKAHUE (COAepKAHUE TPUKJIATHOTO MOAYJIs)

Ne| OK/IIK

6

6.1| OK 01
OK 02
IIK ...

6.2l 0K 01
OK 04
11K ...

1l

7

Pa3pnen 7.

Xumus B ObITY H
NMPOU3BOACTBECHHOMI
AeSTeJIbHOCTH
yeJioBeKa

OHeHHBaTb nmocjaeaAcCTBus

OBbITOBOH M NPOU3BOACTBEHHOM

NeATEeJIHLHOCTH YeJI0BeKa C
MO3MIINH IKOJOTrNYeCKOH
0€30IaCHOCTH

3ammTa Keiica (¢ yuerom
Oyayuwei npogeccuoHAIbHOI
AeSITeIbHOCTH)




OK 01 |Xumus B ObITY U Keiic ( c .
N elic (¢ yuetom Oynymien
OK 02 |MPOUSBO/ICTBEHHON | OueHmMBATS MOCTEACTBH HpO(l)eCC}II/IIi)HaJIBHZI;'I yI[eHTeJ'II)HOCTI/I)
OK 04 |#estenbHOCTH OBITOBOW W TIPOM3BOJCTBECHHOMN B N
03MO’KHBIE€ TEMbI KEHCOB: 1.
yeJI0OBEeKa ACATCIIBPHOCTH 4YE€JIOBCKA C
OK 07 N . [Torerienue knumara u
MO3UIIMI 3KOJIOTUYECKOU
11K ... 5301ACHOCTH BBICBOOOK/ICHHE Ta30BbIX
TUJPaATOB CO JIHA OKEaHa.
Moayan / Pazgen / .
Ne | OK/IIK Te ;’ Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
M

2. Bynyume matepuainst 1is
aBUa-, MAIIMHO- U
pUOOPOCTPOCHUS.

3. HoBble MaTepuaisl [uis
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE

[PACTUTEIBHBIX IIPENApaToB.
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