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1. OBLIASA XAPAKTEPUCTHUKA PABOYEHN MNPOI'PAMMBI
OBIIEOBPA3OBATEJIbHON JUCHUITIJIMHBI «XUMMST»

1.1. MecTo IMCUMIUVIMHBI B CTPYKTYpe OCHOBHOH mNpo¢ecCMOHAIBHOM
o0pa3oBaTeIbHOM NMPOIPAMMBI

O61eo6pazoBaTenbHas AUCUUILUIMHA « XUMHUSD» U3y4daeTcs Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeIbHOM UK€ Y4YeOHOro IUIaHa OCHOBHOM mpodeccruoHambHON
o0Opa3oBaTeIbHOM MpOorpaMMbl YKpYITHEHHBIX Ipyni cnenuaibHocteit: 54.00.00

TpynoeMKocTh TUCUUILIMHBI «XUMUsD» Ha 0a30BOM ypOBHE COCTaBIsSIeT 72 yaca,
U3 KOTOphIX 64 uvaca — 0a3oBblii MOAyNb (6 pa3faenoB) U 8 4acoB — MPUKIATHOU
monynb (1 paszmen), BKJIIOYAIONIMH MNPaKTUKO-OPUEHTUPOBAHHOE COZAEpKaHUE
KOHKPETHOM MpOo(eCcCuu WK CelMaTIbHOCTH.

[TpuknanHoit Moayib BKIIOYAET OAWH pazaen. Pazmen 7 «Xumus B OBITY H
OPOU3BOJICTBEHHOW  JICSTENIbHOCTH  YEJIOBEKa»  peanusyercsa g BCeX
npodeccuii/cienuaibHOCTE Ha MaTepHalie KeWCOB, CBS3aHHBIX C JKOJIOTHYECKON
0€30MacCHOCTbI0O M OILIGHKOM  TOCIEACTBUA  OBITOBOM H  MPOU3BOJICTBEHHOMN
NEeSTENbHOCTH, MO  OTpaciusiM  Oyaymed  mnpodecCHOHaNbHON  J1eITeNbHOCTH
00y4Jaromuxcs.

[lepron  oOyueHus W  pacmpenelieHue IO  CEeMeCTpaM  OIpeAelseT
oOpa3oBaTreibHasi OpraHu3alus CaMOCTOATEIbHO, C YYETOM JIOTHKU (HOPMHUPOBAHUS
OPEeIMETHBIX  PEe3ylbTaToB, OOMMX ©  NPOPECCHOHAIBHBIX  KOMIIETEHIIHH,
MEXIPEIMETHBIX CBA3€H C JPYrUMHU JAUCHMIUIMHAMU 0011e00pa30BaTeIbHOTO U
obmenpodecCHOHAIBHOTO ITUKIJIOB YIEOHOTO TJIaHa.

1.2. Ileu 1 mu1aHMpyeMble pe3yJibTaThl 0CBOCHHS TUCHUIIINHBI

1.2.1. llean v 3aga4y TUCHUILIMHBI

DOopMUPOBAHUE Yy CTYJIEHTOB IIPEICTABIECHHUS O XHUMHUYECKOM COCTABJISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KaK OCHOBBI MPUHATHUS PEIICHUN B KU3HEHHBIX
Y MIPOU3BOJICTBEHHBIX CUTYaIIMSIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHOM cperie.

3anaun TUCHMILUIUHBI:

1) chopmupoBaTh MNOHMMaHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMUYECKUX
IPOLIECCOB U SIBJICHHM B OKPYXKAIOLIEH Cpelle, LEIOCTHOM HAYyYHOM KapTHUHBI MUpa,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTHh YMEHHS COCTaBJIATH (POPMYJIBI HEOPTAHMYECKHX M OPTraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX PEAKIUMN, OOBACHATH UX CMBICI, UHTEPIPETUPOBATD
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBHIKM  TPOBEACHUS  MPOCTEUIINX  XUMHUUYECKHUX
AKCIIEPUMEHTAIbHBIX  HMCCIEOBAaHUKA C  COOJIOJEHHMEM HpaBWiI  0€30MacHOro
oOpallieHusl ¢ BEUIECTBAMH U JIaOOPATOPHBIM 000PYI0OBAHUEM;

4) pa3BUTh YMEHHSI HCIOJb30BaTh HH(OPMALMI0 XMMHUUYECKOTO XapakTepa u3
Pa3IUYHBIX HICTOUYHUKOB;



5) chopMupoBaTh YMEHMS POTHO3UPOBATH MOCIEICTBUS CBOCH AEATENBHOCTU U
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTH JOCTHKEHUN XUMHYECKOW HAyKH U
TEXHOJIOTUH ISl pa3BUTHS COLIMAILHOM U MPOU3BOJCTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yJbTaTbhl OCBOCHHMSI 001e00pa30oBaTeJbHOH AUCHUILIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Koa n I[lnanupyemblie pe3yJbTaThl OCBOCHUS TUCIHILIMHBI
HaHMeHOBaHMHeE
¢dopmupyembIx O6mme! JIMcuMIIMHAPHbIE?
KOMIIeTeHIH i
OK 01. B yacTu TPyaA0BOro BOCIIUTAHMS: - BJQACTh CHUCTEMOW XUMHYECKHMX 3HAHUM, KOTOpas  BKIIIOYAET:
Bri6upats - TOTOBHOCTH K TpYyIdy, OCO3HAaHHE IIEHHOCTH | OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKHM DJIEMEHT, aTOM, 3JIEKTPOHHAas
CIOCOObI MacTepCTBa, TPYI0JIIO0UE; 00oJi0uKa aTroma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH, MOJICKYJIa,
pereHus 3aaa4 - TOTOBHOCTh K AaKTUBHOW  JICATEILHOCTH | BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHHS, XUMUYECKas
npodeccuoHallbH | TEXHOJIOTHYECKOU 51 COLIMAIbHOM | CBSA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBI 0O0beM, YIJIepOJAHBIN CKeleT,
0¥l IeATeTbHOCTH | HANPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, | QYHKIIMOHAIBHAS TPYINA, PAJUKAT, U30MEPHs], U30MEPHI, TOMOJIOTHIECKUI
MPUMEHUTENIFHO | TJITAHUPOBaTh M CAMOCTOSATENBHO  BBITIONHSATH | PSJl, TOMOJIOTH, YTIE€BOOPObI, KUCIOPO/I- U a30TCOAEPKAIINE COCTUHECHMUSI,
K pa3JIMYHbIM TaKylo JIeATeIIbHOCTb; OMOJIOTMYECKN aKTHUBHBIC BeIIeCTBa (YIJIEBOJBI, KUPHI, OCIKH), MOHOMED,
KOHTEKCTaM - HUHTEpPEC K Pa3IMYHBIM chepam | momuMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIC  COCIMHEHUS,
npohecCHOHANTBHOM JIEATETLHOCTH, KpUCTAJUTMYECKasl PeIIeTKa, TUITbl XUMHUYECKUX DPEaKIUi (OKHUCIHTEIIBHO-
OBnajeHHe  YHHBEPCAJIBHBIMH  YYeOHBIMH | BOCCTAHOBUTENbHBIE, 9K30-U SHAOTEPMUYECKUE, PEaKIIMU MOHHOTO OOMEHa),

NMO3HABATEJIbHBIMHU IeHCTBUSIMH:
a) 0a30BbIe JIOTHYeCKHe TeHCTBUA .

- CaMOCTOSTEIIBHO dhopmynupoBaTh u
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpHBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIH MPU3HAK WIIH
OCHOBaHUS I CpaBHEHUS, KiIacCUPUKALMK U
000011IeHN;

- ompeneniaTh eI JCATEIBHOCTH,
rapamMeTpbl U KpUTEPUHU UX TOCTHIKCHUS;
- BBISABJISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHUS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCHTb KOPPEKTHUBBI B

3aJaBaTb

ACATCIIbHOCTD,

pacTBOP, AIIEKTPOJUTHI, HEIJIEKTPOJUTHI, IICKTPOITUTHICCKAS TUCCOIHAITNS,
OKHCITUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOW PEAKIINK, XUMHUIECKOE
paBHOBECHE), TCOPUHM M 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOCHHS
oprannyeckux BemecTB A.M.byrinepoBa, Teopusi AIEKTPOIUTUUYECKOM
aucconuanuu, nepuoauyeckuit 3akon .M. MenaeneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYCCKUN S3bIK XUMHH, (HAKTOJOTUUECKUE
CBEJICHUS O CBOMCTBAX, COCTABE, MOJYy4YEHUU U OE30MMaCHOM HCIIOJIb30BaHUH
BOXHEHIINX HEOPraHMYECKUX M OPraHUYEeCKHX BEIIeCTB B OBITYy H
MPaKTUYECKON JIEATECILHOCTH YEJIOBEKA;

- yMeTh BBISABJIATH XapaKTEpHbIE MPU3HAKH W B3aUMOCBSI3b HM3YyYEHHBIX
MOHSTHI, TPUMEHATH COOTBETCTBYIOIINE OHITUS MTPH OMMCAHUH CTPOCHUS U
CBOWCTB HEOPraHMYECKHX U OPraHUYECKUX BELIECTB UM HUX IPEBPALICHUN;
BBISIBIISITH  B3aHMOCBSI3b ~ XHMHYECKUX 3HAHUM € MOHATHSAMH U




OIICHUBATh COOTBETCTBHE PE3YJIILTATOB IIEIISM,
OIICHUBATh PUCKH TOCIIEACTBUIA JCSITEILHOCTH;

- pa3BUBATH KPEATUBHOE MBIIUICHUE MTPH PEIICHUH
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEA0BaTENbCKUE € CTBHS:

- BJIQJICTh HABBIKAMHU y4eOHO-HCCIICOBATEIILCKOM
" MIPOCKTHOM JIESTCIILHOCTH, HaBBIKAMH
paspernieHus npooseM;

- BBIABIIATH TNPUINHHO-CIICJICTBEHHBIC CBSI3H U
aKTyaJIM3UPOBATh 3a7ady, BBIJIBUTATH THIIOTE3Y €€
pelIeHuUs, HAXOJWUTh aApTryMEHTBI JUTS
JIOKa3aTeIbCTBA CBOWMX YTBEPXKICHHM, 3aJ1aBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

- QHAJIM3WPOBATh TOJYYCHHBIC B XOJE PEIICHHS
3aJlaud Pe3yJbTaThl, KPUTHYCCKH OICHUBATh HX
JOCTOBEPHOCTh, TPOTHO3UPOBATh W3MCHCHHE B
HOBBIX YCIIOBUSIX;

- YMETbh MEPEHOCUTH 3HAHUS B MO3HABATEIHHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH,

- yYMETh HWHTETPUPOBATh 3HAHHWS W3 Pa3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIBUTaTh  HOBBIE  HJICH,
OPHUTHMHAJILHBIC TTOIX0/IbI i PEIICHUS;
- CIIOCOOHOCTh WX MCITOJIH30BAHHUS B
TO3HABATEIFHOW U COIMATIBLHOM MPAKTHKE

npeaiaratb

MPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB;
- yMETh HCIOJIb30BaTh HAUMEHOBAHUS  XUMHUYECKUX  COCIUHEHUU
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOW M NPUKIAJHOW XUMHU U
TPUBHAJIbHBIC HA3BAHUS BAKHEUIIINX BEHIECTB (ITHIJICH, allCTHIICH, TJIMIIEPUH,
denon, dQopmanmpaerun, yKCycHas KHCIIOTAa, TJIMIIMH, YrapHbIA ras,
YTJIEKHUCIIBIN Ta3, aMMHaK, raiieHas U3BeCTh, HEralleHas W3BECTh, MMUThEBAs
coJla M JPYruX), COCTaBIATH (POPMYIIBI HEOPTAaHUYECKHX M OPTraHUYCCKHX
BEIIIECTB, YpPaBHEHUS XUMHUYECKUX PEAKIHU, OOBACHATH HX CMBICIH;
MOATBEPKIATh XapaKTepHbIC XUMUYECKUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMH U 3aUCSIMU YPABHEHUN XUMHUYECKHUX
pEeaKIHii;

- YMETh YCTaHaBIMBAaTh MPUHAMICKHOCTh W3YYCHHBIX HEOPraHUYECKUX U
OPraHWYECKUX BEIIECTB K OMPEACICHHBIM KJIacCaM M TPYIIaM COSIMHEHUH,
XapaKTEPU30BaTh WX COCTaB M BAXHEUIIHME CBOWCTBA; OMNPEACIATH BUJIbI
XUMUYECKUX CBs3ed (KOBaJIeHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOHAs),
THUTIB KPUCTAIUTMIECKUX PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATh XUMHIECKHE
peakuuu;

- chopmupoBaTh MPEACTaBICHUA: O XUMHUYECKOHW  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHHBI MHPA, POJM XUMHUU B TO3HAHUU SIBJICHUU
npuposbl, B (OPMUPOBAHMM MBIIUICHUS W KYJAbTYpPhl JIMYHOCTH, €€
(GyHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOMN /ISl PEIICHUs MPAKTHUECKUX
3aa4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOHIEHHSI K CBOEMY 3J0POBBIO U
MIPUPOJIHON Cpelie;

- YMETh MPOBOJUTH pacueThl MO XUMHUYECKUM (QopMmyiaM U ypaBHEHHIM
XUMHYECKUX pEaKIuil ¢ HUCHOJIb30BaHHEM  (PU3MYECKHX  BEJIUYUH,
XapaKTEepPU3YIOIINX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: MAcChl, 00beMa
(HOpMallbHBIE YCJIOBHSI) Ta30B, KOJIMYECTBAa BEIIECTBA; HCIOIB30BATh
CHUCTEMHbIE XUMUYECKUE 3HAHUS JJIsl MPUHATHUS PEIICHUA B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH M UX IPUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHbBIE
CpeJiCTBa MOUCKA,
aHaau3a u

B o0s1acTHIIEHHOCTH HAYYHOTO MO3HAHHUS:

- c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKU U OOIIECTBEHHON MPaKTUKH,
OCHOBAHHOTO Ha JIHAJIore KYIBTYP,

- yMeTb IUIAHUPOBaTb M  BBINOJIHATH XUMHUYECKHH  SKCIEPUMEHT
(mpeBpallleHUss OpPraHUYECKMX BEILIECTB IPH HAarpeBaHUM, IOJIy4eHHE
STWJIEHA U U3YyYEHHE €r0 CBOWCTB, KAYECTBEHHBIEC PEAaKLNU Ha aJIbJETH]IBL,
Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypalusi OelKOB IpH HarpeBaHUHU,
[[BETHbIC pEAaKUMU OEIKOB; MPOBOJUTh pPEAKLUUU HOHHOIO OOMEHa,




MHTEPIpETANN
uHbOpMaLUU U
MH(POPMAIMOHHEI
€ TeXHOJIOTUU
JUTSL BBITIOJTHEHHS
3amad
npodeccrnoHaIbH
OH IeATENbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM W YHMTATEIbCKOU
KyJbTYpbl KakK CpPEACTBA B3aWMOJICHCTBUS MEXKIY
JXOJIbMU U MTO3HAHUS MUDA;

- OCO3HAHME LEHHOCTH HAy4YHOW MAESATEIbHOCTH,

FOTOBHOCTb ~ OCYIIECTBJISATh  IMPOEKTHYID U
UCCIIEI0BATENILCKYIO JeSITeNIbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;

OBiajeHHe  YHMBepPCAJIBHBIMH  Y4eOHBIMH

NMO3HABATEJILHBIMH A€l CTBUSIMM:

B) padora ¢ nHopmaumeii:

- BJIQJIETh HABBIKAMH NOJy4eHHs] MHOOPMALUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOATCIIBHO
OCYIIECTBIISITH MOMCK, aHAIIN3, CHCTEMATH3AIUIO H
UHTEpIpeTaluio UHPOpMaMK pPa3InYHbIX BUJOB
u (opm mpencTaBieHUS;

- co3laBaTh TEKCThl B DPa3MYHBIX (Qopmarax c
y4eTOM Ha3HaueHus HHGOpPMalUUKd U IeJIeBOI
ayIUTOPUH, BBIOMpas ONTHUMaIBHYIO  (opMy
MIpe/ICTaBICHUS U BU3yalH3aliy;

- OIICHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh
uHpopMallyd, €€ COOTBETCTBHE IIPAaBOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIOJIb30BaTh CPEICTBA HH(POPMAIMOHHBIX H
KOMMYHHMKAITUOHHBIX ~TEXHOJIOTHM B pElICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3alldOHHBIX  3a7a4 ¢  COOJIIOJEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30IaCHOCTH,
THTHEHBI, PECypcoCOepeXeHUs, MpPaBOBBIX U
THYECKMX  HOPM, HOpPM  HH(OPMAIIMOHHOM
0€30IMacHOCTH;

- BJIQJIETh HABBIKAMH PAclO3HABAHUA U 3AIIUTHI
uHpopManuu, HHGOpPMaIMOHHON 6€301aCHOCTH

OTIpE/ICNATh CPeIy BOJAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIMU Ha Cynbdar-,
KapOoHaT- M  XJIOPUA-aHUOHBI, Ha KATHOH AaMMOHHS;  pelIaTh
SKCIIEpUMEHTaNbHbIE 3afaud 1o TemMam "Meramibl" u "Hemeramnsl") B
COOTBETCTBUU C IIpaBWJIaMU TEXHHUKH O€30MacCHOCTH Mpu oOpallleHuu ¢
BEIIECTBAMHU U JTAOOPATOPHBIM 000PYIOBAaHHEM; TPEICTABIISATh PE3YAbTATHI
XHUMHYECKOTO IKCIIEpUMEHTa B ()OpMe 3aIiCH YpaBHEHUH COOTBETCTBYIOIINX
peaknuii 1 GOpPMYIMPOBATH BBIBOJIBI HA OCHOBE ITHUX PE3yIbTATOB;

- yYMEThb aHaJM3UPOBATh XMMHMUYECKYI0 HHGPOpPMAIUIO, TOJIy4aeMyl U3
pPa3HbIX MCTOYHHUKOB (CpeAcTB MaccoBoW HH(popMauuu, cetb VHTEepHET U

Apyrue);

- BIAJAECTh OCHOBHBIMM METOJAaMHU HAy4YHOIO [IO3HAHHUS BELIECTB U
XUMHYECKUX  sIBJIeHMH  (HaOmioJeHwe,  U3MEpeHHe,  IKCIEePUMEHT,
MOJICTMPOBAHNE);

- YMETh MPOBOJUTH pacueThl MO0 XUMHUYECKUM (QopMmyiaM U ypaBHEHHIM
XMMHUYECKUX  PEaKIHUil ¢ UCHOJIb30BaHHEM  (PU3UYECKMX  BEIUYUH,

XapaKTEepPU3YIOIINX BEIEeCTBAa C KOJIMUYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HopMmallbHBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHUYECKHE 3HAHMS NJIsl MPUHATHUS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMHU M UX MPUMEHEHUEM




JIMYHOCTH;

OK 04.

S dexTuBHO
B3aMMO/JCICTBOB
aTh ¥ paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

- TFOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEJIEIICHHUIO;
-OBJIaJICHHE HaBbIKaMU y4ueOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COLMAJIbHOMN
NeSITeNIbHOCTH;

Osnanenue YHHBEpPCAJIbHbIMH
KOMMYHUKATHBHBIMU J1€iCTBUAMM:

0) coBMecTHasl IeATeJIbHOCTD.

- TIOHMMAaTh ¥ WCIOJb30BaTh IPEUMYIIECTBA
KOMaH/JHOW ¥ UHJIMBUIyalbHOU paboThI;

- TPUHUMATh IIEJIM COBMECTHOW JESITEIbHOCTH,
OpPraHU30BBIBaTh U KOOPJAMHUPOBATH JCUCTBUS IO
€¢ OCTIDKCHHUIO: COCTaBIISATH TIIIaH JCHUCTBHM,
pacnpenensaTh pojid ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPAMHHUPOBATb U BBHINOJIHATH paboTy B

YCIIOBHSIX peanbHOTO, BHPTYaJILHOTO n
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;
- OCYIIECTBIATh IO3UTHBHOE CTPATETUUYECKOE

MOBEJICHWE B PA3JMYHBIX CUTYallUsIX, MPOSBIATH
TBOPYECTBO M BOOOpaKECHHE, OBITh MHUIIMATHBHBIM
OBJjajieHHe YHUBEPCATbHBIMH PeryJsiTUBHBIMH
JelCTBUSIMH:

I') NPUHATHE ce0s1 U APYTHX JIIO/Ie:

- IPUHUMATh MOTHBBI U APTYMEHTHI IPYTUX JIOACH
IIPU aHATIU3€ PE3YyNIbTaTOB JESITENbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO JIPYTHX JIOACH
Ha OIIHUOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MU C
TO3MIIMH IPYrOTO YEJIOBEKa;

- yMeTb IUIAaHUPOBATb W  BBINOJHATH XUMHYECKUH  OKCHEPUMEHT
(mpeBpallleHHsT OpPraHWYEeCKUX BEILIECTB IIPU HArpeBaHUH, IOJyYEHHE
ATUJIEHA M U3YyYEHHE €ro CBOWCTB, KAUECTBEHHbIE PEAKLUU Ha aJIbJETU]IbI,
KpaxMaj, YKCYCHYIO KHUCJIOTY; JeHaTypauus O€JKOB Ipu HarpeBaHUH,
[BETHbIE pEaKIUH OENKOB; MPOBOAUTH pPEaKIUM HOHHOTO OOMEeHa,
OTIPENENIATh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHBIE pEeaKIIUU Ha cyab(dar-,
kapOoHaT- M  XJIOPHUA-aHHUOHBI, Ha KAaTHUOH AaMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHble 3afaun 1o Temam "Meramisl" u "Hemeramnel") B
COOTBETCTBUHU C IpaBWJIaMH TEXHHUKH O€30MacCHOCTH Mpu oOpallleHuu ¢
BELIECTBAMU U J1a0OpaTOPHBIM OOOPYIOBAaHUEM; MPEACTABIATh PE3YyIbTAThI
XMUMHYECKOTO SKCIIEPUMEHTA B JOPME 3aIUCH ypaBHEHUN COOTBETCTBYIOLIUX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTATOB




OK 07.
ConelicTBOBATH
COXpaHEHHIO
OKpYKaroleu
cpensl,
pecypcocoepexe
HUIO, IPUMCHSITh
3HaHUs 00
W3MCHECHUU
KITUMarTa,
TIPUHITATIBI
OEepEKITUBOTO
MIPOU3BOJICTRA,
3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaIUIX

B o0s1acTH 3K010rMYE€CKOr0 BOCIMTAHUS:

- c(hopMUPOBAHHOCTH SKOJOTUYECKON KYIbTYPHI,
[NOHUMAaHHUE BIIMSHUSA COLUAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHUE  IPUPOJHOM U
COLIMANIBHOM  Cpe/ibl, OCO3HAHME IJI00AJIBLHOTO
XapakTepa 3KOJOTHYECKUX Ipo0iieM;

- IUIAHUPOBAHHUE W OCYILECTBJICHUE JICUCTBUU B
OKpY)Kalolllel Cpele Ha OCHOBE 3HAHUA LieJIel
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA,

AKTHUBHOE HENPUATHE JEHCTBUW, IPUHOCSIINX
BpE€Jl OKPYXKAIOIIEH Cpeae;
- yMEHHE MPOrHO3UPOBaTh HEOIATOMPUATHBIE

3KOJOTUYECKUE TOCIEACTBUS MPEATPUHUMAECMBIX
JNENCTBHMN, MPEAOTBPAIATh UX;

- pacmupenue OTIBITA
AKOJIOTHYECKOU HAIIPaBIECHHOCTH;
- OBJIaJICHVE HaBBIKaMH Y4eOHO-MCCIEA0BaTENbCKOM,
MPOEKTHON U COIUAJIBHOU JIEATEIbHOCTH;

JACATCIIBHOCTHU

- chopMupoBaTh MPEACTABICHUS: O XUMHYECKOH  COCTaBISIOLIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJIM XUMHHU B TO3HAHUMU SIBJICHUU
npupobl, B (HOPMHUPOBAHMHM MBIIUJICHHS W KYJAbTYpPhl JIUYHOCTH, €€
(yHKIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOAMMOMN JUIsl PEIIEHUS IPAKTUUECKUX
3a1a4 ¥ 9KOJIOTUYECKH O0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MIPUPOJIHON CpEeJIE;

- YMeTh cOOIOAaTh MpaBUia IKOJOTUYECKH I€JIECO00Pa3HOTO MOBEACHUS B
ObITY U TPYHOBOW JESITENBHOCTH B LIEISAX COXPAHEHMsI CBOETO 3/I0pPOBbS U
OKpYXKalolllel MPUPOJHOW Cpelbl; YYUTHIBATH OMACHOCTh BO3JECHCTBUS HA
JKVBBIE OpPraHU3MBI OIIPEACIICHHBIX BEIIECTB, NOHMMAas CMBICI IOKa3aTess
IIPEAEIBHON JOIYCTUMON KOHIEHTPaU




2. CTPYKTYPA U COJIEPXKAHUE OBIIEOBPA3OBATEJILHOM
JUCHUIUIMHBI «XUMUS»
2.1. O0bemM JUCHUILIMHBI M BBl Y4eOHOH padoThI

Bua yueoHoii paboTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 72

B T.4.

OcHoOBHOe coep:KaHue 64

BT. U..

TEOpEeTUYECKoe 00yIeHNe 30
MPAKTAYECKUE 3aHATUS 24
nabopaTOPHBIC 3AHITHS 10

IIpo¢deccnoHaIbLHO-OPHEHTHPOBAHHOE COCPKAHUE (COIepPKAHUE

NPHUKJIATHOT0 MOAYJIf) / IPAaKTUHYeCKasi OAr0TOBKA y
BT. U..

TEOpPETHIECKOE 00yUeHne 2
MPAKTUYECKHUE 3aHATHS 4
IIpomexyTounas arrecrauus a1uddepeHIuPOBaHHBIN 3a4ET 2
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2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

HaumenoBanue Coaep:xkanue y4eGHOro Marepuaia (0CHOBHOE H PO(ecCHOHAILHO-0PHEHTHPOBAHHOE), O6L.eM TACOR dopMupyemble
Pa3iesioB U TeM J200paTOPHbIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOIY.IbL KOMIIETeHI[UH
1 2 3 4

OcHOBHOe coep:KaHue 64
Pazjnen 1. OcHOBBI CTpOeHMS BellleCTBA 6
Tema 1.1. OcHOBHOE coep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0ydeHue 2
XAMHIICCKAX CoBpemeHHass MoOjielb CTpoeHus aroma. CHMBOJIMYECKHH SI3BIK XUMHHM. XUMHYECKUN DIIEMEHT.
SJICMCHTOB 1 DneKTpoHHAs KOH(pUrypaus aroma. Kimaccudukanus XUMHAYECKHX DIIEMEHTOB (S-, P-, d-37eMeHTh).
fipupona BanentHele  oneKTpoHBI.  BajneHTHOCTh.  DIEKTpOHHAas  MPUPOJa  XMMHYECKOW  CBA3M. 2
XHMHIECKON DJIEKTPOOTPUIIATEILHOCTh. BHIBI XHMHUYECKOW CBsA3M (KOBAJICHTHAs, HWOHHAs, MeETaUIMYecKas,
CBA3H BOJIOPOIHASA) U CTIOCOOKI €€ 00pa30BaHuUs

IIpakTHYeckne 3aHATHS 2

IIpakTuyeckoe 3ansaTue 1

Pemenye 3amanuii Ha UCIOJL30BAaHHE XHUMHUYECKOM CHMBOJIMKM W Ha3BaHUW COEOUHEHUU IIO

HOMEHKJIATYpE MEXKIYHAPOJHOTO COK3a TEOPETUYECKOW M NPUKIAIHOM XUMHH M TPUBHAJIBHBIX

Ha3BaHMU JUIS COCTABJIEHUS XMMHYECKUX (POPMYJ JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CYIb()HUIOB, 5

THIPUIOB M T.I1.) ¥ APYIHX HEOPTaHUYECKUX COECAMHEHUIN OTAEIbHBIX KIACCOB.

[IpakTHuecKre 3aJaHKs Ha YCTAHOBIICHHE CBSI3M MEXIY CTPOCHHEM aTOMOB XMMHUYECKHX DJIEMEHTOB U

HNEPUOJUYECKUM M3MEHEHUEM CBOMCTB XMMHUYECKHMX DIIEMEHTOB M UX COEJAWHEHHMH B COOTBETCTBHH C

noJjoxenueM I1eproIn4ecKoi CHCTEMBIL.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
[Tepuoanueckuii | IpakTu4ecKkue 3aHATHS 2 OK 02
3aKOH M Ta0NMIA  [TpakTHyeckoe 3ansTHE 2
.. Menneneesa [eproauueckas cucTEMa XUMHYECKUX daeMeHToB J|. 1. MenneneeBa. GU3UUECKHii CMBICI

IMepuoauueckoro 3akona J.M. MenzeneeBa. 3aKOHOMEPHOCTU M3MEHEHHUS CBOMCTB XUMHYECKUX

3JIEMEHTOB, 00Pa3yeMbIX HMH ITPOCTHIX M CIIOXKHBIX BELIECTB B COOTBETCTBUHM C MOJIOKEHUEM 9

XMMUYECKOT0 d1emeHTa B Ilepuonnueckoit cucreMe. MUPOBO33pEHYECKOE U HAYUHOE 3HAYCHUE
Ilepnognueckoro 3axona JI.11. Menneneesa. [Ipornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DIIEMEHTOB.

PelreHne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapaKTepU3ALUI0 XUMUYECKUX
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NIEMEHTOB «MeTaM4ecKne / HEeMETAJUTUIECKIE CBOMCTBA, DIIEKTPOOTPHIIATEIHHOCTh XUMUYECKUX
OJICMCHTOB B COOTBCTCTBHUH C UX JJICKTPOHHBIM CTPOCHUCM U ITIOJIOKCHHUEM B HCpHOIIH‘IGCKOfI CHUCTEMCEC
xuMmuueckux aneMmeHToB .. MenneneeBa»

Paznen 2. Xumuueckune peakiumu 10
Tema 2.1. Tursr OcHoOBHOE coep:KaHue 4 OK 01
XUMMYECKHX Teopernueckoe oGyuenue 2
peakimit Knaccugukanus 1 THIIBI XMMUYECKUX PEAKLUi C ydacTHEeM HeopraHnueckux BemecTB. CocTaBiieHUe

ypaBHEHUH peakiuii COeANHEHUS, PA3I0KEHNs, 3aMEILICHHs], 0OMEHa, B T.4. PEaKIIUi TOPEHUs,
OKHCJICHUS-BOCCTAHOBJICHUS.

VYpaBHeHUs OKUCIIEHHUS-BOCCTaHOBJICHH. CTeneHb okucaeHuss. OKUCIUTETh U BOCCTAHOBUTEb. 2
CocraBiieHH€ U YpaBHUBAHNE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO

Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B TIPUPOJIE, TPOU3BOJCTBEHHBIX MpoIleccax U
YKU3HENIEATEIIbHOCTH OPraHU3MOB

IIpakTuyeckue 3aHATHS 2
IIpakTHyeckoe 3aHATHE 3

KonuuectBennbie oTHOMmIeHUsI B XUMuH. OCHOBHBIC KOJIMYECTBEHHBIC 3aKOHBI B XUMHH W PACUETHI 110
YPaBHEHUSIM XMMHMUYECKMX peakiuil. Moyib Kak eIMHMIAa KOJIMYecTBa BelecTBa. MosspHas Macca. 5
3aKOHBI COXPAaHEHMsI MAcChl U dSHEPTUH. 3akoH ABoraapo. MomspHbld 00beM razoB. OTHOCUTEIbHAS
IJIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMUYECKUX PEaKLUUN C MCIOJIb30BAaHHEM Macchl, 00beMa
(HOpMaJTbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIIIECTBA

Tema 2.2. OcHOBHOE co/lep:KaHue 4 OK 01

OnekTpoauTHYecKa| TeopeTndyeckoe 00y4enue 2 OK 04

s aucconralvs 1 | Teopust 3IEKTPOIUTAYECKON nuccouranuu. MoHbl. DIEKTPOIUTHI, HEJEKTPOJIUTHI. Peakiimu HOHHOTO

HMOHHBIA 0OMEH obmena. CocraBjieHHE peaKIHMii HOHHOTO OOMEHa IyTeM COCTaBJICHHS WX MOJHBIX U COKpAIIEHHBIX 2

VMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIMK. 3aJaHUsl HA COCTaBJICHUE NOHHBIX PEAKIINI
JlaGopaTopHble 3aHATHS 2
JlabGoparopHas padora 1 “Tunbl XUMUYECKUX pPEAKIIAMA .
HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOMIMXCS BEUIECTB) U MPU3HAKOB 5
XUMHUYECKUX peakuuid. [IpoBenenune peakunii HOHHOTO 0OMEHa, OIPEIeIeHUEe CPEIbl BOAHBIX
pacTBOPOB. 3ajaHuUsl HA COCTaBJICHUE MOHHBIX PEAKIINI
KonTpoabHnasn
CrpoeHue BelecTBa U XUMUYECKUE PEaKuU 2
pabdora 1
Paspea 3. CrpoeHne 1 CBOICTBA HEOPTAHMYECKHUX BEIECTB 16
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Tema 3.1. OcHoBHOE coep:xaHue OK 01
Knaccudukanus, | Teoperudeckoe odyuenne OK 02
HOMCHKIATYPA M TTpeniver neopranuueckoit xumun. Kiaccudukamms HeopraHmuecknux BemecTs. IIpocThie i CIOXKHbIE 11K4.5
CTPOCHHUC BemiecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHUIBI, TUIPOKCHIBI, KUCIOTHI, COJN). B3anumMocBs3b
HEOPraHUYECKUX  |HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BemecTBa. Kpucrammmaeckue u aMopgHbIe
BEIIECTB BeLECTBA. TUIbI KPUCTAINIMYECKUX PELIETOK (aTOMHasl, MOJIEKYJIsIpHAs, MOHHAsI, METAJJINYECcKas).

3aBHCUMOCTD (PU3UIECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb

XUMHUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMHUYECKOM CBS3HM M THITA KPUCTAIITUYSCKOM PEIIETKH.

[IprurHbI MHOrOOOpa3us BELIECTB

IIpakTHYeckne 3aHATHS

IIpakTnueckoe 3ansiTue 4

Homenknatypa HeopraHM4ecKHxX BEIIECTB: Ha3BaHHUE BEILIECTBA UCXO/IS U3 UX XUMUYECKOU (POpMyIIbI

WM COCTaBJICHHE XUMHUUYECKON GOpMYJIbl HCXOs U3 Ha3BaHUS BEIIECTBA [0 MEXKIYHAPOIHOU

(MIOIAK) nnu TpuBUaNIbHON HOMEHKIIATYpE.

Pemenne mnpakTHYECKWX 3aJaHUN 1O KiIacCH(PUKANMKM, HOMEHKJIATYpe M XUMUYECKUM (Gopmyam

HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KiIaccoB (yrapHbIil Ta3, YIJeKHCIbId ra3, aMMHak, TaiieHas

U3BECTb, HETallleHasi U3BECTh, MUTHhEBAs COJa U IPYTHX): HA3bIBaTh U COCTABIIATH (DOPMYIIBI XUMUYECKUX

BEIECTB, OMPENENSITh MPUHAAICKHOCTh K KIaccy.

Hcrounnku xumuyeckoi nHdopmaiuu (CpeicTs MaccoBoi nHpopmaiuu, cetb THTEpHET U apyrue).

[Touck nHGOPMALIMK 1O HA3BAHUAM, HIACHTU(UKATOPAM, CTPYKTYPHBIM (popMmysiaM
Tema 3.2. ®usuko-| OcHOBHOe coepKaHue OK 01
XUMHYECKHE Teoperuueckoe odyuenue OK 02
CBONCTBA Merannsl. O0uue pu3nueckue U XMMHYecKue cBoiicTBa MeTaioB. CrocoObl MoiydeHus. 3HaYeHUe 114.5
HCOPraHWYCCKUX  |MeTa/lIOB M HEMETAUIOB B MIPUPOJIE M KU3HEACITEIBHOCTH YeJIOBEKa M opraHu3MoB. Kopposus
BEILECTB METaJIOB: BUABI KOPPO3HUH, CIIOCOOBI 3aITUTHI METAIIOB OT KOPPO3UU

Hemeramnel. OO6mue ¢usnueckue W XUMHUYECKHME CBOICTBa HeMeTa/sioB. TUIUYHBIE CBOMCTBa
nemetaoB [V— VII rpynn. Knaccuduxkanust 1 HOMeHKIaTypa cCOeqUHEHH HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX PJIEMEHTOB B IPUPO/IE

XHMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HCOPraHNYCCKHUX BCIICCTB (OKCI/IIIOB, T'HAPOKCHUA0B, KUCJIOT,
CoJIeH 1 ,[[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB ITPOCTBIX BEHICCTB, BOJAOPOAHBIX COGI[I/IHGHPlﬁ,
BBICINHNX OKCUJOB U THAPOKCHUJIOB

IIpakTHYecKkne 3aHATHA
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IIpakTHYeckoe 3aHATHE 5

CocraBieHME YpaBHEHMH XMMHYECKUX DPEAKIMM C y4acTHEM IPOCTHIX U CIIOKHBIX HEOPTaHUYECKHX
BEIIECTB: META/ZIOB M HEMETA/UIOB; OKCHUIOB METAa/UIOB, HEMETAUIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHCIOT, OCHOBAaHMA H aM(OTEPHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJIEH,

XapaKTEPU3YIOLMX UX CBOKCTBA. 2

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA, COCTAB, IIOJIYYCHHE U

0€30MacHOe HCIOJIb30BAaHUE BAXKHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M IPaKTUYECKOU

JIESITEJIbHOCTH YEJIOBEKa
Tema 3.3. OcHoBHOE coep:kaHue 2 OK 01
Unentudurauns | JlaGopaTopHble 3aHATHS 2 OK 02
HEOPraHN4YeCKUX  |JlaGopaTopHasi padora 2 «/neHTHUKAIUS HEOPraHMYECKUX BEIECTBY. OK 04
BEIIECTB Pemenne skcrnepyMEHTaIbHBIX 33Jad 0 XUMHUYECKHMM CBOWCTBAM METAJUIOB M HEMETAJIOB, IO

pacro3HaBaHUIO U MOJIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAIJIOB. 5

WNnentuduxanuss HEOpraHMYECKHUX BEIIECTB C HCIOJb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOWCTB,

XapaKTEepHBIX KadeCTBEHHBIX peakuuil. KauecTBeHHble peakiuu Ha cyiabgaT-, KapOOHAT- U XJIOPHI-

AQHMOHBI, Ha KATHOH aMMOHUS
KontpoJubHas N

CBoiICTBa HEOPraHUYECKUX BEIIECTB 2
padora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYecKHX BellleCTB 24
Tema 4.1. OcHOBHOE co/lep:KaHue 4 OK 01
Knaccupuxanus, | Teoperuueckoe o0ydenue 2
CTpOCHUE U [losiBneHue U pa3BUTHE OPraHMYECKON XUMHUHU Kak Hayku. [Ipenmer oprannueckoit xumuu. MecTto u
HOMEHKJIaTypa 3HAUYEHHE OPraHMYECKON XMMUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHUYECcKHX XHUMHUYECKOE CTPOEHUE KAK MOPSJIOK COCOUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO WX BaJIEHTHOCTH.
BEIIECTB OCHOBHBIE TOJIOKEHUS TEOPUNM XHMHYECKOTO CTPOEHMSI OpraHmyeckux coeauHeHuid A.M. bytieposa.

VYrnepoaHslii CKeNeT OpraHM4ecKOM MOJIEKYJbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOIO

CTpOEHMs MOJIeKyIl. M30Mepust U U30Mepbl. 2

[lonsitne o ¢yHkumoHanbHOM rpynne. Panukan. IlpuHIunel KiacCUPHUKAMKM OPraHUYECKUX

coelMHEHUN. MexayHapoaHass HOMEHKIATypa M I[PUHLMIBL  HOMEHKIATYypbl  OpPraHUYECKUX

coequHeHuil. IloHatue 00 a3oTconepXalluX COEJUHEHUSAX, OUOJOTHYECKM AaKTHUBHBIX BeIIECTBaX

(yrneBonax, Xupax, Oenkax M Jp.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHHAX (MOHOMeEp, MOoJIUMep,

CTPYKTYPHOE 3BEHO)

IIpakTnyeckne 3aHATHSA 2
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IIpakTHyeckoe 3ansTHE 6

Howmenknatypa opraHuyeckux COEIUHEHHH OTAENbHBIX KIJIACCOB (HACHIIIEHHBIE, HEHACHIIICHHbIE U
apOMaTHUYECKHE YIIIEBOJIOPOJbI, CIUPTHI, (DEHOIIBI, alIbJICTH/IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIp.)
CocraBiieHHE TOJIHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYECKHX BEIICCTB OTICIBHBIX
KJIACCOB, MCIMOJBb3Yysl WX Ha3BaHUS IO CUCTEMATHYECKOW W TPUBUAIBLHON HOMEHKIAType (STHUJIEH,
aneTuieH, riauiepuH, (eHon, Qopmanbierul, YKCycHas KHCIOTa, TIWIMH). Pacdersl mpocreimieit
(hopMyITbI OPTaHUIECKOM MOJICKYJIBI, ICXOJIS U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CsolicTBa
OpPraHHYECKUX
COCIUHCHHI

OcHoBHOE€ CoacpKaHue

12

Teopernyeckoe o0yueHue

OU3NKO-XMMHUYECKHUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH
KJIacCU(UKAIIMU U HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTUYECKUH psii U 001mas Gopmyrna; u3oMepus;
(u3nyeckue cBOICTBa; XUMUYECKHE CBOMCTBA; CIOCOOBI MOJyYeHUs):

— MpenebHble YIIeBOAOPObl (alKaHbl M IMKJIOANKaHbl). ['OopeHre mMeTaHa Kak OJAMH M3 OCHOBHBIX
HCTOYHUKOB TeIlIa B MIPOMBIIIJIEHHOCTH U ObITy. CBOICTBAa PUPOIHBIX YIIIEBOJOPOIOB, HAX0XK/IEHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbI, AJKUHBI W aJKaJWeHbl) M apoOMaTUYECKUe YIJIeBOJopoAabl. [opeHue
alleTUJIeHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJIsl CBAPKU U PE3KU METAJIOB

— KHCJIOPOJICOIEpIKAIINE COCTUHEHUSI (CTUPTHI U (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M A(UPBI, abIACTHIbI
U KETOHBI, >KHUpBL, yriaeBoibl). [IpakTuueckoe MpUMEHEHHE STUJICHIJIMKOJSA, IIHLEpUHa, (eHoa.
[Ipumenenne Qopmanbaeruna, ameraibAeruia, YKCYCHOM KHUCIOTBl. MpbUla Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT. MOIOIIIHME CBOMCTBA MblJia

— a3oTcojJepiKallde CoelMHEHUs (aMMHbBI M aMHUHOKHUCIOTHL, Oenku). BbicokoMousekynspHbie
COeMHEHUS (CUHTETUYECKHEe M OMOJIOTHYEeCKH-aKTUBHbIE). MoHOMEp, MoJIMMep, CTPYKTYpHOE 3BEHO.
[Tonumepu3zanus 3TUIeHa KaK OCHOBHOE HAINIPaBJICHUE €ro UCIIOIb30BaHUSL.

I'enetnyeckas CBs3b MKy KJIaCCAMH OPTaHUYECKUX COCIMHEHUN

IlpakTHYeckue 3aHATHSA

IIpakTn4yeckoe 3ansTue 7

CBoiicTBa OpraHUYeCKHX COCAMHEHUN OTAEIBHBIX KJIAccOB (TpUBHAIbHAA M MEXIyHapOIHAs
HOMEHKJIaTypa, XUMUYECKUE CBONCTBA, CIIOCOOBI MOIyUEHUs): TpeaesbHbIe (AIKaHbl U ITUKIOATIKAHBI),
HemnpeenbHbIe (aJKeHbI, aJTKUHBI U alIKaJIueHbl) 1 apOMATUYECKUE YTIIEBOJOPOIbI, CIUPTHI U (HDEHOIBI,
KapOOHOBbIE  KHUCIOTBI U A3GUPHI, aJdbACTHABI U  KETOHbI, AaMUHBI M  AMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCAMHEHMS. 3a/JaHMsl Ha COCTABJICHUE YPAaBHEHUM XUMHUYECKUX PEAKLIHl C
Y4aCTUEM OPraHUYECKUX BEIIECTB HA OCHOBAHUU UX COCTABA U CTPOEHUS

OK 01
OK 02
OK 04
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IIpakTHyeckoe 3ansiTue 8

CocraBiieHHe CcxeM peakuuii (B TOM 4YHCIE€ 10 MPEAIONKEHHBIM LEMOYKaM MPEeBpPAILCHUN),
XapaKTEePHU3YIOUIUX XUMUYECKUE CBOMCTBA OPraHMUYECKHX COCAMHEHHI OTIENbHBIX KJIACCOB, CIIOCOOBI
HUX TIIO0JYYCHHMA KW Ha3BAHUC OPraHUu4YCCKUX COGI[I/IHGHI/Iﬁ 110 TpPIBPIB.JII:HOfI nJin MCH(IIYHapOI[HOﬁ
CHUCTEMATUYECKON HOMEHKIIATypeE.

Pemmenue IMPAKTUKO-OPUCHTHPOBAHHBIX TCOPETUYCCKUX 3az{aH1/n?1 Ha CBOMCTBa OpPraHU4YCCKUX
COCIMHEHUH OTJEIHHBIX KJIACCOB

JlabopaTopHas pa6ora

JladopaTopnas pa6ora 3 “IIpeBparenus opraHudecKrux BEIIECTB MPU HAarpeBaHUH'".
[Tony4yenue sTuieHa U U3y4eHHE €ro CBOMCTB. MoJenpoBaHue MOJIEKY)I U XMMUYECKUX MTPEBPALICHUN
Ha IpUMepe 3TaHa, STUJICHA, alleTHIIEHA U JIp.

Tema 4.3. OcHOBHOE coep:KaHue OK 01
Unentudukanns | Teopernueckoe o0ydenue OK 02
OprafHnecKuX Buoopranudeckue coequHeHus. IlpuMeHeHHe W OUONOTMYecKas poJib YIIIeBoJoB. OKHCIIEHHE OK 04
BEIICCTB, X YIJIEBOJOB — HCTOYHHMK DHEPTMU JKUBBIX OpraHu3mMoB. OOIacTM NPUMEHEHHS aAMHMHOKHCIIOT.
3HAYCHHC 1 IIpeBpamieHnss OeNKOB MMIIM B OpraHm3Me. buonormdeckue (yHKIMM OenkoB. Buonmormueckue
TIPUMCHCHHC B (yHKIMH KUpOB. Poslb OpraHnuecKkoi XMMHUK B pElIeHNH MTPOOIeM MUIIEBOH 6e30MacHOCTH
ObITOBOM 1 .| Pons opranmueckoii XMMUM B pEIICHHMH MPOOIEM SHEPreTHYECKO Oe30MacHOCTH, B Pa3BUTHHU
TPOMSBOACTBCHHON | o 1pr1ipHbI, CO3AHMH HOBBIX MATEPHANOB, HOBBIX MCTOYHHKOB SHEPIHH (aIbTePHATHBHBIC HCTOUYHHKH
ACATCIEHOCTH sHeprum). OMacHOCTh BO3IEHCTBHMS HA JKUBBIC OPraHM3MBI OPraHUYECKUX BEHIECTB OTIENBHBIX
Henosexa K11accoB (YIJI€BOAOPO/BI, CIUPTHI, (DEHOINBI, XJIOPOPraHUYECKUE MPOM3BOIHBIC, ATbACTUABI M Ip.),
CMBICIT TOKA3aTeJIsl PeIeIbHO J0IYCTUMOM KOHIIEHTPALu1
JlaGopaTopHble 3aHATHS
JladopaTopHas pa6ora 4: “Unentudukaiiys opraHM4ecKuX COSAMHEHUN OTACIbHBIX KJIacCOB”
W aeHTH(UKALUS OPraHUYECKUX COEIUHEHHUH OTIeIbHbIX KIIACCOB (Ha IPUMEpE allbIeruI0B, Kpaxmaa,
YKCYCHOM KHCJIOTBI, O€IKOB M T.L) C MCIOIb30BaHHEM HX (H3UKO-XUMHUYECKUX CBOMCTB M
XapaKTEpHBIX KAa4eCTBEHHBIX peakuuii. JleHaTypauus Oenka Npu HarpeBaHMu. LIBeTHble peakuu
0ekoB.BO3HMKHOBEHHE aHAJIUTHYECKOTO CHUTHANA C TOYKHM 3PEHUS XMMHYECKHMX IPOIECCOB IpU
NPOTEKAHUU KA4eCTBEHHON Peakiuy, NO3BOJIAIOIEH HAeHTH(OUIUPOBAT MPEI0KEHHBIE OPraHHIECKHE
BEIECTBA
Kourpoasnuas CTpyKTypa ¥ CBOICTBA OPraHMYECKHX BELIECTB
padora 3
Pasznen 5. Kunern4eckue ¥ TEPMOAHHAMHYECKHE 3AKOHOMEPHOCTH IPOTEKAHNS XMMHYECKHX peaKIuii
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CkopocTb OcHoBHOE colep:xaHue OK 01
XUMHUYECKUX OK 02
. TeopeTnyeckoe o0yuenune
peaKIuii.
CKOpOCTh peakiuu, €€ 3aBUCHUMOCTh OT Pa3IHuYHBIX (PAKTOPOB: MPUPOIBI PEArHPYIOUINX BELIECTB,
Xunraeckoe KOHIICHTPAIIMM PEarnpyoNINX BeUIeCTB, TEMIEpPaTypbl M IUIOMAJH PEAKIUOHHOW IOBEPXHOCTH.
paBHOBECHC Temnosbie 3QPEKThI XAMUYECKUX PEAKIINI. DK30- ¥ SHIAOTEPMUUECKUE, PEAKIIUH.
OOpatuMocCTh peakiuii. XUMHYECKOE PAaBHOBECHE M €ro CMEUICHHWE IMOJ JCWCTBUEM Pa3IHYHBIX
(akTOpOB (KOHIEHTpAIMs PEareHTOB WU MPOAYKTOB PEaKIUH, TaBJICHUE, TEMIIEpaTypa) A CO3IaHus
ONITUMAIILHBIX YCIIOBHI MPOTEKaHUs XUMUYeCKuX rporieccoB. [punamumn Jlelllatense
IIpakTHYeckne 3aHATHSA OK 01
IIpakTHyeckoe 3aHsTHE 9 OK 02
Pemenne mpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUK HAa aHaATU3 (PAKTOPOB, BIMSIONINX HAa W3MEHEHHE
CKOPOCTH XHMHUYECKOW PEaKINH, B T.4. C MO3UIMN SKOJIOTHUYECKH IeJIecO00pa3HOTO MoBeNeHHs B OBITY
Y TPYJOBOH IESTEIFHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBBS H OKPYKAIOMIEH IPUPOIHOHN CPEJIBL.
Pemrenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHnuna Jle-Illarense i
HAXOXXJICHHUS HAlpaBIICHUS CMEIICHUS PABHOBECHS XUMHUYECKOW pEaKkIuu W aHaimnu3 (HaKTOpOB,
BIIMSIFOIINX HA CMEIICHNE XUMUYECKOTO PAaBHOBECHS
Pa3nen 6. PacTBOpbI
Tema 6.1. OcHoBHoOE coep:KaHue OK 01
[Tonstue o Teopernyeckoe odyueHue OK 02
pacTBopax PacTBopeHne Kak (GU3MKO-XMMHYECKHii mpoiiecc. PacTBopel. CrocoObl MPHUTOTOBIEHHS PAacTBOPOB. OK 07
PactBopumocts. MaccoBasgs 1o pacTBOpeHHOro BemiectBa. (CMbICH TMOKa3aTensl MpeAeNbHO
JOIYCTUMON KOHIIEHTPAIIUHU U €70 UCIOJIB30BaHUE B OLIEHKE HKOJIOTMUYECKOI 0€30IacHOCTH.
[IpaBuna SKONOrHYECKU LeJIecOo00pa3HOro MOBEACHHUS B OBITY U TPYAOBOW JESITENBHOCTH B LIESIX
COXPAaHEHHUS CBOETO 3/I0POBbA U OKPYKAIOIIEeW MPUPOTHON CpeJibl; OMACHOCTh BO3JICHCTBUS HA >KHBBIC
OpraHU3MbI OMPE/ICICHHBIX BEIIECTB.
Pemenune nmpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 33aJaHUIl HA PACTBOPHI, UCIIOJIb3yeMbIe B OBITOBOU U
MIPOU3BOJICTBEHHON JESTEIbHOCTH YeJIOBEKa
Tema 6.2. OcHoBHOE coep:KaHue OK 01
Hccnenosanue JlaGopaTopHbie 3aHITHS OK 02
CBOMCTB pacTBOPOB OK 04

JlabopaTopHas pa6ora S «[Ipurorosnenue pacTBOpoB».

[IpuroroBieHre pacTBOPOB 33aHHON (MaccoBOi, %) KOHIEHTpAUH (C MPAKTUKO-OPHEHTUPOBAHHBIMU
BOIPOCAMU) U OIpeJIeNIeHNE CPe/ibl BOJHBIX PAaCTBOPOB.

Pelrenue 3aga4 Ha IPUTOTOBJICHUE PACTBOPOB
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IIpodeccuonaibHO-OPHEHTHPOBAHHOE COJleP:KAHUE (COIePKAHUE TPUKJIATHOT0 MOAYJIs)/ MPAKTHYECKAsA

NMOAr0TOBKA
Paznea 7. Xumus B ObITY ¥ IPOM3BO/JACTBEHHOM /1eITEJIbHOCTH YeJI0BeKa OK 01
Xumust B ObITY B |OcHOBHOE coaepKaHue OK 02
TIpOM3BOCTBCHHOM Teopernueckoe odyuenue 2 OK 04
NEeATEIHLHOCTH — — — OK 07
—— Hogeiimne goctmxeHuss XAMUUECKOW HAYKU U XUMUYECKON TeXHOJIOTHH. Posib XuMuu B o0ecriedeHuu

9KOJIOTMYECKOM, SHEPTeTUYECKOMN U MUIIEeBOM 0€3011aCHOCTH, Pa3BUTUM MeauluHbL. [IpaBuiia noucka u 5

aHaJIM3a XMMHYECKOM HHQOpPMAIMM U3 pPa3IMYHBIX HCTOYHUKOB (HaydyHas U YydyeOHO-Hay4Has

JaUTepaTypa, CpeicTBa MaccoBoi nHGopmanuu, cetb HTEpHET)

IIpakTHYeckne 3aHATHS

IIpakTnueckoe 3ansiTue 10

ITouck u aHamM3 KEMCOB O NMPUMEHEHUM XWMHYECKHX BEIIECTB M TEXHOJOTUH C ydeToMm Oymymiein

npodeccHoHaIbHOM ~ AEATEIbHOCTH MO0  TeMaM:  BaXHEHMIIME  CTpOUTENIbHbIE  MaTepHallbl,

KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKHh, CTEKJIO, KepaMHKa, MaTepuaibl Uil AJIEKTPOHUKH, 4

HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJOKHA, WCTOYHUKU OHHEPIMH, OPraHMYeCKHe U MHUHEpaJIbHbIE

y10OpeHus, JIEKapCTBEHHBIE BELECTBA, OBITOBAS XUMHUSL.

3amura: [IpencraBnenue pe3yibTaToB pelieHUs KecoB B GopMe MUHH-AOKIIAIA C TIPEe3eHTaIueH

IIpome:kyTOUYHAS aTTeCTANMS MO AUCHUIINHE TU(PepeHUMPOBAHHDBIN 3a4eT 2

Bcero 72
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3. VCJIOBU PEAJIM3AIIMM ITPOTPAMMEBI OBIIIEOBPA3OBATEJIBHOM
JUCHUTUJINHBI

3.1. TpeOoBaHUsA K MUHMMAJIBbHOMY MAaTEPHAJTbHO-TEXHUYECKOMY
odecneyeHHIo

Jlns peanmzalud NMPOTPaMMBbl  TUCHUIUIMHBI JTOJDKHBI OBITH TIPEAYyCMOTPEHBI
CIIEIyIOIINE CHEeIUaNbHbIE MOMENICHUS: y4eOHBbIM KaOMHET XMMUM /WKW y4eOHOU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue y4eOHOro KkaOuHeTa (HArJIsiAHbIE TOCOOUA): HAOOPHI
IIAPOCTEPKHEBBIX ~ MOJENIEd  MOJIEKYJ, MOJENH KPUCTAUNIMYECKUX  PEUIETOK,
KOJUICKIIUM TMPOCTHIX M CJIOXKHBIX BEIIECTB H/WIM KOJUICKIIUU MOJUMEPOB; KOJUICKIUS
TOPHBIX TIOPOJ U MHUHEpasioB, Tabnuia MenzeneeBa, yueOHble (QUIbMBI, HUPPOBBIC
o0Opa3oBaTebHbIE PECYPCHI.

TexHuueckue cpeacTBa o0y4YeHHsl: KOMIBIOTEp C  YCTpOWCTBaAMHU
BOCIIPOM3BEICHUSI  3ByKa, TPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPaHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPe3eHTEP I IPE3CHTAIIHI.

Ob6opynoBanune jgadopaTopuu M pado4yux MecT Ja0OpPaTOPUU: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOTI, JIYIIbI, TIPEAMETHbIE U MOKPOBHBIC
CTeKJIa, MJIAHIIEThI JJIs KalelbHbIX peakiui, GuibTpoBadbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TMPOOHMPKH, pEe3UHOBBIE TMpOOKH, ¢GoHApUKH, HAOOpP PpPEaKTHBOB,
CTEKJISTHHBIE TMaJIOYKW, IITAaTUBBI [Jii NPOOUPOK;MEpPHBIE IMJIMHJPBI, BOPOHKHU
CTEKJITHHBIC, BOPOHKH JAeNHTENbHBIC MumHApuYeckue (50-100 wur), crymkm c
nectukoM, (apdopoBble dYaIlIKK, MHUHIETH, (UIBTPHI OyMakHble, BaTa, MapJs,
4acoBbI€ CTEKJIA, DJIEKTPOIUIUTKU, JTA0OpaTOpHBIE INTATHUBBI, CIUPTOBBIE TOPEIKU,
CIIUYKH, TIPUOOp MJIA TONYYSHHUs Ta30B (WM MPoOHMpKa ¢ Ta300TBOJHOW TPYOKOM),
JepKaTean JUisi MPOOUPOK, CKISTHKHU JIJISi XpaHEHHUS PEaKTUBOB, Pa3aTOYHBIE JOTKH;
xumudeckue crakanbl (50, 100 u 200 mur);mmatenu; MUHUETHI; TUTEIbHBIC MIUIMIBI;
CEKyHIOMepHI (TaliMephl), MepHBIe pobupku (Ha 10-20 mut) u mepHBIe KOIOBI (25, 50,
100 u 200 mu), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKIISIHHBIE TMaJOYKH; KOHMYECKHE
k01061 17151 TUTpoBanus (50 u 100 mit); UHAUKATOPHBIC TIOJOCKHU ISl onpenenenus pH
U CTaHJAapTHAsl MHJUKATOPHAs LIKAJla; YHUBEPCAJIbHbIA UHANKATOP; NUMETKH Ha 1, 10,
50 mn (umu mo3atopsl Ha 1, 5 u 10 M), OropeTku s TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100-150 M1, maGopaTopHble /WM aHATUTHYECKHE Bechl, pH-MeTpsi,
CYIIMIBHBINA KA, U JIp. TabopaTopHOe 000pyAOBaHHE.

3.2. UudopmannonHoe odecrievyeHne peaju3aluu NporpaMmmbl

1. Jns peamusamuu mporpaMmbl OMOIMOTEUHBIH (OHA 00pa3oBaTEIHHON
OpraHu3alMy JOJKEH MMETh IeYaTHbIE W/WIM SJIEKTPOHHbIE 00pa3oBaTelIbHbIE U
MHQOpPMAIIMOHHBIE ~ PECYpChl,  PEKOMEHJOBaHHbIE  JJi1  KCIOJb30BaHUA B
o0pa3zoBaTeIbHOM Ipoliecce, He cTapiie S JeT C MOMEHTA U3JaHusl.



2. PekoMmeHayeMble MeYaTHbIC U3/IaHUs TIO peanu3anuu o01eoopa3oBaTebHON
JTUCITUIUTMHBI TIPEJCTABICHBl B METOJUYECKUX PEKOMEHAAIMAX TI0 OpTraHU3aIluu
oOy4eHusl.

PexomeHayemble me4aTHbIC U3IAHUS 110 Peajn3anuu 001eodpa3oBaTe/ibHOM
AUCUMILTHHBI

OcHOBHBbIE TeYATHbIE H3J1aHusA

1. AndunorenoBa, W. B. Xumusa: y4eOHMK ¥ TIPAKTHKyM JJIs CPEIHETO
npodeccuonanpHoro odpaszopanus / M. B. Andunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3x., ucnp. u non. — Mocksa: U3narensctBo Opaiit, 2022. — 291 c.

2. llleronuxuna, H. A. O6mas xumus: yaueonuk ans CIIO / H. A. llleronuxuna,
JI. B. Munaegsckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonwckmii, A. b. Xumus: y4eOHUK U TPAKTUKYyM JJiI CPEIHETO
npodeccuonanbHoro oopazosanusi / A. b. Hukonesckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepab. u non. — Mocksa: UznarensctBo FOpaiit, 2022. — 507 c.

4, Xumus: yuyeOHUK sl cpeaHero npodeccuoHanbHoro odpaszoBanus / 0. A.
Jlebenes, I'. H. ®anees, A. M. I'ony6es, B. H. Illanosan; mox o6mie#t pexakuueit I'. H.
daneeBa. — 2-¢ usl., nepepad. u gon. — Mocksa: M3narensctBo IOpaiit, 2022, —
431 c.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHH
OBIIIEOBPA3SOBATEJIbHOU AVCLIMITJINHBI

KoHTponb U oIleHKa pe3yabTaToB O0Yy4YeHHUs OCYIIECTBISCTCS IpernoaaBaTeaeM
B IIpoIlecce TMPOBEJACHUS MPAKTUYSCKUX 3aHATHH | J1abopaTOpHBIX padoT,
TECTUPOBAHUS, & TAK)KE BBIMIOJHECHHUS OOYYAIONUMHUCS HWHIMBUIYATbHBIX 3aJIaHUM,
MIPOCKTOB, HCCieaoBaHUN. Pe3ynbpTaThl 0Oy4YeHHUS ONPENEsAtoT, YTO OOydJaroIuecs
JOJDKHBI  3HaTh, TIIOHUMAaTh M JICMOHCTPUpPOBATh IO 3aBEPIICHUM H3YUYCHHS
JTUACIUTIIUHBI.

Jns dbopMupoBaHHS, KOHTPOJS M OIECHKH PE3yJbTaTOB OCBOCHHUS YYCOHOM
JTUCIUIUIAHBI MCIIOJB3YETCS CHCTEMa OLIEHOYHBIX MEPOIPUITHH, TMPEACTaBISIONIAs
c0o00H KOMIUIEKC YYeOHBIX MEPONPHUATHI, COTJIACOBAHHBIX C PE3yIbTaTaMH OO0yYCHUS
n chopmyaupoBanHbix ¢ ydgetoM @DPI'OC COO (mpeaMmeTHbIE pPE3yNbTaThl TIO
nuctumuae) u ®I'OC CIIO.

Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pesyabrar 00yuenust .
MeponpusTHI

| | OcHoBHOE conep:kaHue




Tunbl 01IEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenust .
MeponpusTHI
1 Paznea 1. OcHoBBI Popuy.mporars
0a30Bble MOHATHUS H
CTPOEHHUS BellecTBa
3aKOHbI XMMHH
1.1 |OK 01 CrpoeHue aToMOB CocraBnars xumuueckue |1. Tect «CtpoeHue atoMoB
XHUMHYECKUX JIEMEHTOB |(DOPMYIIBI COCTUHEHUI B |XUMHYECKUX JICMEHTOB U
Y MIPUPOJIa XUMHUYECKON |COOTBETCTBHH CO MPUPOJIAa XUMHUYECKOI
CBSI3U CTENIEHBIO OKUCIICHHS CBSI3U».
XUMUYECKUX JJIEMEHTOB, |2. 3a/ladyu Ha COCTABJICHHE
WCXO/IS U3 BAJICHTHOCTU U | XUMHUYECKUX (GOPMYIT
AIEKTPOOTPUIIATETHFHOCTH |IBYXaTOMHBIX COCIMHEHHIA
(oxcu10B, Cynb(pPUIOB,
TUAPUOB U T.IL.).
3. 3amagus Ha
WCIOJIb30BAHNE XUMUYECKOMN
CHMBOJIMKH W Ha3BaHUU
COEeqUHEHNN 110
HOMEHKJIaType
MEXKyHApOJHOTO COK03a
TEOPETUYECKOHN U
MPUKJIAAHON XUMUU U
TPUBHUAIIBHBIX Ha3BaHUU IS
COCTaBJICHUS XUMUYECKUX
dbopMyI AByXaTOMHBIX
coelMHeHul (OKCUIOB,
Cyab(GuI0B, THAPUAOB U
T.I1.) ¥ IPYTUX
HEOPraHU4YEeCKHX
COEMHEHUH OTIEIbHBIX
KJIACCOB
1.2 [OK 01 [Tepuonnueckuii 3akoH U | XapakTepu3oBaTh 1. Tect «Mertammnaeckue /
OK 02 tabmuna J[. 1. XHUMHUYECKHE 3JIEMEHTHI B |HEMeTaJlLIMYeCKe CBOMCTBA,
MeneneeBa COOTBETCTBUU C UX ANEKTPOOTPULATENBHOCTD U

MIOJIOKEHUEM B
MIEPUOINYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.M. MenneneeBa

CPOJICTBO K 3JIEKTPOHY
XUMHMUYECKUX JIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOEHUEM H
MIOJIO)KEHUEM B
MEPUOAUYECKON CUCTEME
XUMHUYECKUX JIEMEHTOB
JI.. MenpaeneeBay.

2. IlpakTuyeckue 3a1aHus
Ha YCTaHOBJIEHUE CBS3H




OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

MEXy CTPOCHHUEM aTOMOB
XUMHUYCCKUX DJIEMCHTOB U
MEePUOAUYECKUM
M3MEHEHHEM CBOMCTB
XUMUYECKUX DJICMEHTOB U
UX COCINHEHUH B
COOTBETCTBHMU C
MOJIOKEHUEM
IIepnoanueckoii cucreme.
3. IIpaxTuko-
OPHUEHTHUPOBAHHBIC
TEOPETHUYECKHUE 3a/IaHUS Ha
XapaKTePU3aAIUIO
XUMUYECKUX DJIEMEHTOB:
«MeTtanueckue /
HEMETaJNIMISCKHIE CBOMCTBA,
ANEKTPOOTPHUIATETHFHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYSCKHUX IJIEMEHTOB B
COOTBETCTBHE C X
AJIEKTPOHHBIM CTPOCHHUEM U
ITOJIOKEHHEM B
MEPUOINYECKOIN CucTeEME
XHUMHYCSCKHUX IJIEMEHTOB
J.1. MenneneeBa»

Pa3nen 2. Xumunueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHUX PeaKIuid

KonTpoasHasi padora
«CTpoeHue BelecTsa u
XHMHUYEeCKHE PeaKmum)

2.1

OK 01
OK 04

THIBI XUMHYECKUX
peakiun

CocTaBiATh peakiuu
COCIMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHCIIUTEIIBHO-
BOCCTaHOBUTEIIbHBIC
peaxIumn

1. 3agaun Ha cocTaBIECHUE
YpaBHEHUH peaKlnii:

— COEIUHEHHS, 3aMEIIECHM,
pasnoxeHus, 0OMeHa,

— OKHCIIMTEIBHO-
BOCCTAHOBHTEJILHBIX
peaklnii C HCIOJIb30BaHUEM
METOJa 3JIEKTPOHHOTO
OanaHca.

2. 3ajauM Ha pacyeT Macchl
BEIIECTBA WM 00BEMA
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce uiu 00bEMY 0JTHOTO




Tunbl 01IEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenust .
MepOonpusITHI
U3 yYaCTBYIOIIUX B PEAKIHH
BEILECTB; PACYETHI
Macchl (00bEMa, KOIMUecTBa
BEILIECTBA) MTPOTYKTOB
peaKIuu, eCiiv OJIHO M3
BEIIECTB NMEET MPUMECH
2.2 DNEeKTPOIUTHYECKAS CocTaBisTh ypaBHEHUS 1. 3amaHus Ha cocTaBieHHE
JMCCOIIMAIINS 1 MOHHBIA |XUMUYECKUX PEaKIHH MOJICKYJIIPHBIX ¥ HOHHBIX
oOMeH MOHHOTO OOMEHa C peaxkiuii ¢ yuactueM
y4acTUEM KHCJIOT, OCHOBAHUM U COJICH,
HEOPraHMYECKUX BEIIECTB |yCTaHOBJICHUE M3MEHEHUS
KHACIIOTHOCTH CPEJIbI
2. JIaboparopnas padota
"THumnsl XUMHUYECKHX
peakumii”

3 Pa3nen 3. Ctpoenne u |UcciaenoBatb crpoenne u|KonTposbHas paGora
cBOliCcTBa CBONCTBA «CBoiicTBa
HEOpPraHu4ecKux HEOpraHu4ecKHuX HEOPraHu4ecKux
BelleCTB BellecTB BelleCcTB»

3.1 |OK 01 Knaccudukanmus, Knaccudunmponars 1. Tect «<Homenknatypa u
[K.. HOMEHKJIaTypa u HEOpraHUYecKue Ha3BaHHE HEOPTaHUUECKUX

CTpOCHHE
HEOPraHU4eCKUX
BEIIICCTB

BE€IIECTBA B COOTBETCTBUH
C UX CTPOCHHUEM

BELIECTB UCXO/IS U3 UX
XUMHUYECKON (HOPMYJIIbI UITN
COCTaBJIEHUE XUMUYECKOM
bopMyIBI UCXOIS U3
Ha3BaHMsI BEILIECTBA 110
MEXAYHApOAHOU WU
TPUBHUAJILHOU
HOMEHKJIAType».

2. 3ajauu Ha pacyet
MacCOBOM JI0JIU (MaccChl)
XUMHYECKOTO AJIEMEHTa
(coenuHeHws) B MOJIEKYIIe
(cmecn).

3. [IpakTuueckue 3a1anus
Mo KJaccuuKanuu,
HOMEHKJIaType U
XUMHYECKUM (hopMyliam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTryeckue 3adaHus
HAa OTpeJieTICHHe




Tunbl 01IEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenust .
MeponpusTHI
XHMHUYECKOM aKTHUBHOCTHU
BEIIIECTB B 3aBUCHMOCTHU
BHUIa XUMHUYCCKOM CBSI3U U
THIIA KPUCTAIIMNYECKON
pelIeTKH
3.2 |OK 01 DOU3UKO-XUMHUICCKHIE VYcranaBiuBaTh 1. Tect «OcobeHnOCTH
OK 02 CBOICTBa 3aBUCUMOCTH (hH3HKO- XUMHYECKHUX CBOMCTB
IIK... HEOpPraHUYECKUX XHUMHYECKUX CBOMCTB OKCHOB, KHCJIOT,
BCIICCTB HEOPraHUYECKHUX BEIIECTB |OCHOBAHUM, aM(DOTEPHBIX

OT CTPOEHUSI AaTOMOB U
MOJIEKYII, a TaKXXe TUIIa
KPUCTAJUTMYECKON
pelieTKu

TUIPOKCHUJIOB U COJICH.

2. 3aga”usa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
peaKkuii ¢ ydacTuem
MPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIECTB:
OKCHJIOB METAJIJIOB,
HEMETAIJIOB ¥ aM(POTEPHBIX
AIIEMEHTOB;
HEOPraHUYeCKUX KHUCIIOT,
OCHOBaHUH U aM(pOTEPHBIX
TUAPOKCHUJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTePU3YIOIINX UX
CBOMCTBA U CIIOCOOBI
MOJTY4YECHHUS.

3. IlpakTuko-
OPUEHTUPOBAHHbBIE




OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

TEOPETUYECKUE 3aJaHUs Ha
CBOMCTBA U IOJIYy4CHUE
HEOPraHNYECKHUX BELIECTB

3.3

OK 01
OK 02
OK 04

Nnenruduxarms
HEOPraHMYECKUX
BEIIECTB

Hccnenosartsb
KAa4dCCTBCHHBIC peaKIII/H/I
HeopraHquchx BCIICCTB

1. [IpaxTuko-
OPHUEHTUPOBAHHBIEC 33JIaHUS
M0 COCTaBJICHUIO
XUMHYECKUX PEAKIIUH C
y4acTHEM HEOPTraHUYECKUX
BEIIECTB, UCTIOIB3YEMBIX
JUTSL X UJIEHTU(DUKAIUN.
2.JIaboparopnas padoTa:
“Unentuduxarus
HEOPraHWYECKUX BEIIECTB”

Pasnen 4. Ctpoenue u
cBOliCcTBa
OpPraHu4ecKux
BellecTB

HUccaenoBarb CTPOECHUEC U
CBOIiCTBA OpPraHu4€CKux
BEIIECTB

KontpoabHasi padora
«CTpoeHHe H CBOICTBA
OpPraHHYecKHX BellecTB)

4.1

OK 01

Knaccudukanmus,
CTPOCHUE H
HOMECHKJIaTypa
OpPraHMYECKUX BEIIECTB

Knaccudunmponarts
OpraHUYeCKHe BEIIEeCTBA B
COOTBETCTBHUH C UX
CTpPOCHHEM

1. 3amaHus Ha cOCTaBJICHUE
Ha3BaHUM OPraHUYECKUX
COEOUHEHUN 10
TPUBHUAJIBLHON WUITH
MEXKIYHApOTHOU
CHUCTEMaTHYECKOM
HOMEHKJIaType.

2. 3aga”Husa Ha COCTaBJIEHUE
MTOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX (hopMyIT
OPraHUYECKHUX BEIIECTB
OT/IEJIbHBIX KJIACCOB.

3. 3ayauu Ha onpeeeHue
npocTeue GopMyIIbl
OPraHuYeCKOU MOJICKYJIBI,
HCXOJIS U3 IIEMEHTHOIO
cocrtana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHM4eCKuX
COEIMHEHUN

YcraHaBauBaTh
3aBUCHUMOCTD (DU3UKO-
XHUMHYECKUX CBOMCTB
OPraHUYEeCKHUX BELIECTB OT
CTPOEHHUS MOJIEKYII

1. 3amanus Ha cocTaBJICHHE
YpaBHEHUN XUMUYECKUX
peakiuii ¢ yuactuem
OpraHUYeCKHUX BEIECTB HA
OCHOBaHHMH UX COCTaBa U
CTPOCHHUSL.

2. 3agaHus Ha COCTaBJICHHUE




Tunbl 01IEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenust .
MeponpusTHI
YPaBHEHUN XUMUYECKUX
peakuui,
WUTIOCTPUPYIOIIHUX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX
peaKuuidi ¥ TeHETUYECKOU
CBS3M OPraHUYeCKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3aqa4yn o
YPaBHEHUSIM PEaKIUH C
y4acTUEM OpraHUYeCKUX
BELIECTB.
4. JIaboparopnas padoTa
“ITpeBpatenus
OpraHUYECKUX BEIECTB MPH
HarpeBaHun"
4.3 |OK 01 Nnentnduxanus Hccnenosars 1.IIpakTuko-
OK 02 OPraHMYEeCKUX BEIIECTB, |KAYECTBEHHBIE PEAKIIMU  |OPUEHTUPOBAHHBIC 3aJaHUS
OK 04 UX 3HAYCHUE U OPraHNYeCKHUX M0 COCTaBJICHUIO
MIPUMEHEHHE B OBITOBOM |COCIMHEHUM OTACIBHBIX  |XUMHUYECKHX PEAKIIUH C
Y IPOU3BOJICTBEHHOU KJIaCCOB y4acTUEeM OpraHHUYeCKUX
NeSITEeNIbHOCTH YeJIOBEKa BELIECTB, B T.4.
UCIOJIB3YEMbIX JUISl KX
uaeHTU(UKAITUN B OBITY U
MPOMBIIIJICHHOCTH.
2.JIaboparopnas pabdoTa:
“Unentuduxanus
OpPraHUYeCKUX COCIMHEHUI
OTIEIbHBIX KJIACCOB™’
5 Pazpeu S. Xapakrepu3oBaTtb
Kunernveckne u BJIMSIHHE PA3JTHYHBIX
TepMOAHMHAMHUYEeCKUE |(PaKTOPOB HA
3aKOHOMEPHOCTH paBHOBeCHE U CKOPOCTh
NPOTEKAHUA XHMHUYECKHX peakumid
XHMHUYECKHX peakumid
5 |OKO01 CKOpOCTh XMMHMUYECKUX |XapaKTepu30BaTh IIpakTuko-
OK 02 peakuyii. XUMHUYECKOE |BIMSHUE KOHLEHTPAUU |OPUEHTUPOBAHHBIC

paBHOBECHE

pearupyouux BeIecTB U
TEMIIEPATYPBI HA CKOPOCTh
XUMUYECKUX peaKIfii
XapakTepu3oBaTh

TEOPETUUYECKHE 3aJaHNs Ha
aHanu3 (paKTopoB,
BIIMSIOIIMX HA U3MEHEHUE
CKOPOCTU XUMHUYECKOM




Tunbl 01IEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yuenust .
MeponpusTHI
BIIMSIHUE U3MEHEHUS peakuuu. [IpakTuko-
KOHIICHTPAIIMU BEIIECTB, |OPUEHTHUPOBAHHBIC 33/IaHUS
peaKIuu Cpeibl 1 Ha MIPUMEHEHHNE MTPUHIUIIA
TEMIIEpaTypbl Ha Jle-Ilarense mis
CMEIIEHNE XUMUYECKOTO |HAXOXKJICHUS HAIPaBIICHUS
paBHOBECHS CMEIIECHUS PAaBHOBECHS
XUMHYECKON PEaKInuu 1
aHayn3 aKToOpoOB,
BIIMSAIOIINX HA CMEIIEHNE
XUMHUYECKOTO PAaBHOBECHS
6 HccaenoBarh
Pasaen 6. PacTsophr HCTHHHBIEPACTBOPHI €
3aJJaHHBIMH
XapaKTepUCTUKAMH
6.1 |OK 01 [Tonsarue o pactBopax  |Paznuuars UCTHHHBIE 1. 3agaun Ha
OK 02 pacTBOpEI MPUTOTOBJIEHUE PACTBOPOB.
2. IIpakTuko-
OPUEHTUPOBAHHBIE
pacueTHbIC 3a/laHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
MPOU3BOJCTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa
6.2 |OK 01 Hccnenoanue cBoiicts |MccnenoBats husnko- JlaGoparopnas padota
OK 04 pacTBOpPOB XUMHUYECKHE CBOMCTBA “[IpurotoBiieHrE
UCTHUHHBIX PACTBOPOB pacTBOpoB”
Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lep KkaHue (Coep:KaHue NMPUKJIATHOTO
MO/1YJIfA)

7 Pazpgen 7. OuenuBath nocjeAcTBHs | 3aUTa Keiica (¢ yaeTom
Xumus B ObITY U OBITOBOI H Oyayuei
NMPOU3BOJACTBEHHOMI NMPOU3BOACTBEHHOMI npodeccuoHAIbLHOM
AeATeJIbHOCTH AeITeJIbHOCTH YeJIOBeKa |/1esiTeJIbHOCTH)
YeJ10BeKa ¢ MO3HIHIA

IKOJIOTHYECKOH
Oe3onmacHoOCTH
OK 01 XuMmus B OBITY U OnenuBats nocnenctsus  |Keiic (¢ yuetom Oymaymieit
OK 02 IIPOU3BOICTBEHHOMN OBITOBOI 1 npogeccuoHaIbHON
OK 04 JEATEIIbHOCTH YEJIOBEKA (ITPOU3BOJICTBEHHOU JIeSITETbHOCTH)
OK 07 JeSITeIbHOCTH YenoBeka ¢ |Bo3Mo)kHbIE TEMBI KEHCOB:

MO3UIIUH DKOJIOTHYECKOUN
0€e30MacHOCTH

1. ITorenieHne KIuMara u
BBICBO60)KILCHI/IG Ta30BbIX




OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHuATHH

THIPATOB CO JIHA OKEaHa.
2. Bynymme Matepuansl IS
aBWa-, MaIlIMHO-
MPUOOPOCTPOCHUS.

3. HoBble MaTepuansl ass
COJIHEUHBbIX OaTapeil.

4. JIexkapcTBa Ha OCHOBE
PacCTUTENLHBIX MPETapaToB

10
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