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1. OBIIASA XAPAKTEPUCTHUKA PABOYEM I[TPOI'PAMMBI JACIHUITJINHBI
«XUMUA»

1.1. MecTo JTUCHUIJIMHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI:

VY4eOHast TUCIUTUTHHA « XUMUSD) IBISIETCS 00sI3aTEILHON YacThI0 001e00pa30BaTEILHOTO
IIUKJIa OCHOBHOHM 0o0Opa3zoBarenbHOU mporpammbl B cooTBeTcTBHH ¢ PI'OC mo crnenmansHOCTH
09.02.07 adopManiioOHHBIE CUCTEMBI U TPOTPAMMHUPOBAHUE.

1.2. llens ¥ muIaHUpPYeMble Pe3yJIbTAaThl 0CBOCHHUS AMCHUIIIHHBI:

dopmupoBaHKE y CTYJCHTOB ITPECTABICHHS O XUMHUECKON COCTABIISIONICH €CTECTBEHHO-
HAYYHOH KapTUHBI MUpa KaK OCHOBBI MPHHATHUS PEUICHUH B KM3HEHHBIX M MPOU3BOICTBEHHBIX
CUTYyalusX, OTBETCTBEHHOT'O IIOBEJICHUS B IPUPOIHON Cpejie.

3agauu AMCUMILIMHBI:

1) chopmupoBaTh TOHUMAaHUE 3aKOHOMEPHOCTEW MPOTEKAHUSI XUMHIECKUX MPOLIECCOB H
SBICHUM B OKPYXKAWOIIEW cpele, UEJIOCTHOM HAy4YHOM KapTUHBI MHUpA, B3aUMOCBI3H H
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHUSI COCTaBJISATH (DOPMYJIbI HEOPTraHUYECKUX M OPraHMYECKUX BEIIECTB,
YpaBHEHUsS] XMMHUYECKUX pEaKIui, OOBIACHATh WX CMBICI, HHTEPIPETHPOBATH pPE3yJbTAThI
XHUMHUYECKHX SKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKH MPOBEACHHS MPOCTEHIINX XUMUYECKHX dKCIIEPUMEHTAIBHBIX
MCCIIeIOBAHU C COOJTIOICHUEM MTPAaBUII 0€30IaCHOTO OOPAIICHHUS C BEIIECTBAMU U Ta0OPAaTOPHBIM
00opyioBaHUEM;

4) pa3BUTh YMEHHS MCIOJIb30BaTh HHPOPMAIIUIO XUMHUYECKOTO XapaKTepa U3 pa3InuaHbIX
VICTOYHHKOB;

5) cdopMupoBaTh yMEHHs TPOTHO3UPOBATH TOCICACTBUS CBOCH JEATCIBHOCTH W
XMMHUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MPOLIECCOB,;

6) cdopmupoBaTH TMOHMMAaHHE 3HAYMMOCTH JOCTHIKCHUH XUMHYCCKOH HAyKd W
TEXHOJIOTUH ISl pa3BUTHUS COLIMAIBHON M IPOU3BOICTBEHHOU cdep.

Oco0oe 3HaueHue TUCUUIUIMHA UMEET MpH popmupoBaHuu u pazsutun OK.



Koa u IInanupyemble pe3yJibTAThI OCBOCHHUS JMCHUTIMHbI
HaNMeHOBaHMe
(popmupyembix Oo0uue JucuunimHapHble
KOMIIeTeH U
OK 01. BeiOupats | B yacTi TpyA0BOro BOCIIUTAHHA: - BIAJETh CHCTEMOM XMMHMYECKHMX 3HAHUM, KOTOpas  BKIIOYAET:

CIIOCOOBI
permieHus  3aaad
npodeccuoHalbH
OU NIeSITEILHOCTHU
HpI/IMeHI/ITeHLHO K
Pa3IUIHBIM
KOHTEKCTaM

- TOTOBHOCTb K TpYAY,
MacTepcTBa, TPY0JI00UE;
- TOTOBHOCTb K AaKTUBHOM  JIESATEIBHOCTH
TEXHOJIOTMYECKOM U COLMAIbHOM HAIIPABIECHHOCTH,

OCO3HAaHHUEC IICHHOCTH

CIOCOOHOCTh WHUIIMHPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJIHO BBIMOJHATH TaKyIO €S TEIbHOCTD;
- HHTEpeC K Pa3JInYHBIM chepam
npodecCHOHAIBHON 1eATENbHOCTH,

OBjaneHne  YHHBEPCAJIBHBIMH  Y4eOHBIMH
MO3HABATEJbHBIMH JIeiiCTBUSIMH:

a) 0a3oBbIe JIOTHYECKHUE JIefiCTBUSA.

- CaMOCTOSITEJIBHO (bopmynHrpoBaTh U
aKTyaJIu3MpoBaTh NpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYNICCTBCHHBIM MPHU3HAK WM
OCHOBaHUS U1 CpPaBHEHUS, KIAaCCUPHUKAIUU U
0000IIIEHHS;

- OmpeneNsaTh eI JCSATCIbHOCTH,
mapaMeTpsl U KPUTEPUHU UX JTOCTHIKCHUS,
- BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B
paccMaTpuBaeMBbIX SIBICHUSIX;

- BHOCUTH KOPPEKTHBBI B ICITEILHOCTh, OIICHUBATh
COOTBETCTBHE pE3yJbTATOB IEsIM, OLIEHUBATh
PUCKH TIOCTICICTBUI JCSATSIIEHOCTH,

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUU
KU3HEHHBIX TIPOOJIEM

0) 0a3oBble HCcJIea0BaTeIbCKUE TeHCTBHS:

3a1aBaTb

OCHOBOIIOJIATAIOLINE TOHATUS (XMMHUYECKUI 3JIEMEHT, aToM, 3JEKTPOHHAas
00oJs104Ka aToma, S-, p-, d-3JCKTPOHHBIC OPOUTAM aTOMOB, HOH, MOJICKYJIa,
BaJIEHTHOCTD, 3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIDHAs Macca, MOJISIPHBIH O00BEM, YIVIEPOAHBIM CKEJeT,
(GyHKIMOHANBHAS TPYIIA, PajuKal, U30MEpHs, U30MEPbl, TOMOJIOTUYECKHUIA
psi, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOI- U a30TCOAEPKALIUE COCAUHEHUS,
OMOJIOTHYECKH aKTHBHBIC BellecTBa (YrieBOABI, KHUPBI, OEIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSIPHbIE  COEAMHEHMUS,
KpUCTaJIJINYECKasl pelIeTKa, TUIBl XUMUYECKUX PEaKIUi (OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE, 3K30-U 3HJOTEPMUYECKHE, PeaKIUM HOHHOTO OOMEHa),
PacTBOp, JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, FIEKTPOIUTUYECKAST JUCCOLUALINS,
OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOH PEaKIMU, XUMUUYECKOE
paBHOBECHE), TEOpPUU U 3aKOHBI (TEOPUS XHUMHYECKOTO CTPOCHHUS
opranndeckux Bewects A.M. bytnepoBa, Teopus 3I€KTPOIUTHYECKON
aucconuanuu, nepuogudeckuid 3axkod /(.M. MenneneeBa, 3aKk0H COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMHHU, (HaKTOJIOTHYECKHE
CBEJICHHUS O CBOMICTBaX, COCTaBe, NOJYyUYEHUH U 0€30IIaCHOM HCIIOIb30BaHUU
BRXHEHIINX HEOPraHMYECKUX U OpPraHWYEeCKUX BEIIEeCTB B OBITY U
MPaKTUYECKON JAESITENbHOCTH YEJIOBEKA;

- YMETb BBIABJIATH XapaKTEpHblE NPU3HAKM MU B3aUMOCBS3b H3YYECHHBIX
MOHATUH, IPUMEHATh COOTBETCTBYIOIINE OHATHS IIPU OMMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX W OPraHMYECKUX BEIECTB M MX IMPEBpAIlCHUN;

BBIABJIATH  B3aMMOCBA3b  XUMHUYECKMX 3HAHUHM €  TOHATUSAMU W
MIPEACTABICHUSAMHU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yYyMETb HCHOJb30BaTh HAWMEHOBAaHUS  XUMHUYECKUX COCOUHCHUMU
MEKIYHapOJHOIO COK3a TEOPETHYECKOM M INPUKIAAHOW XUMUU U

TPUBHAJIbHbBIC HA3BAHUS BAXKHCHIIIMX BEIIECTB (3THJICH, allETHIICH, TIIUICPHUH,
(denou, hopMabaeru, YKCycHasi KUCIOTa, TIUIMH, YTapHBIN ra3,




- BJIaJIETh HABBIKAMH y4eOHO-MCCIIe0BATEIbCKOM 1
HpOCKTHOfI ACATCIBbHOCTH, HABBIKAMHU PA3PCIICHUA
npobiewm;

- BBIBJIIATH MPUYUMHHO-CICACTBCHHBIC CBA3U H
aKTyaJIU3UPOBaTh 3aJady, BBIIBHIaTh THIIOTE3Y €€
peuicHusd, HaxXoauThb ApPTYMCHTEIL JJIA
JOKa3aTeJIbCTBA CBOUX YTBEP)KICHUI, 3amaBaTh
[1apaMeTpbl U KPUTEPUU PELLICHUS;

- AHAJIMU3UPOBATL MNOJYUCHHBIC B XOJAC PCHICHUA
3aJlaud Pe3yJIbTaThl, KPUTHYECKH OLCHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH W3MCHEHHE B
HOBBIX YCIIOBUSIX;

- YMCTh NICPCHOCUTH 3HAHUA B MO3HABATCIBHYIO U
HPaKTUYECKYIO 00JIaCTH KH3HEACATEIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHWUSA U3 PaA3HBIX
HpeIMETHBIX 00JIacTeil;

- BBIJABUT'aTb HOBBEIC uacu, Hpe[[ﬂaraTB
OpPHUTHHAJIbHBIE TIOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTD ux HUCIOJb30BAHUS B

M03HABATEILHOM U COLMAJILHOMN IIPaKTHUKEC

YIJIEKUCIIBIN T'a3, aMMHaK, ramieHas U3BeCTb, HerauleHasi U3BeCTb, MUThEBAs
colla U ApPYTUX), COCTaBIATh (POPMYJIbl HEOPTAaHWYECKUX U OPraHUYECKUX

BEIIECTB, YpPaBHEHUs XUMHMYECKUX peakUud, OOBSACHATH HUX CMBICI;
MOATBCPKIAATH XapaKTCPHBIC XUMHNYECKHUEC CBOIiCTBa BCIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U 3AIIUCSAMU YPABHEHUN XUMHUYECKUX
peakuuii;

- YMETh YCTaHaBJIMBATh MPUHAJIC)KHOCTh HU3YyUYEHHBIX HEOPraHUYECKUX U
OPraHMYEeCKHX BEIIECTB K ONMPEIEIICHHBIM KJIAacCaM M TPYIIaM COECIUHEHUN,
XapaKTEPU30BaTh MX COCTAB M BAKHEMIIME CBOKCTBA; OMNPEAENATH BHJIBI
XUMHUYECKHX CBSI3eM (KOBaJeHTHas, MOHHAs, METAJJIMYecKasi, BOAOPOIHAs),
TUTIBI KPUCTAIUTMYECKUX PEIIETOK BEIIECTB; KIACCU(DUIIMPOBATh XUMUYECKIE
peakuuuy;

- chopMUpOBaTh MPEACTABICHUS: O XUMHUYECKOW  COCTaBIISIIOIICH
€CTECTBEHHOHAY4YHOW KapTHHBI MHpA, POJIM XUMHU B TO3HAHWUU SIBICHUI
IpUpOAbl, B (OPMHUPOBAHWM MBIIIICHUS ¥ KYJIbTYPBl JIMYHOCTH, €€
(yHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOUMOMN JJIsl pEeLICHUS MPAKTUYECKUX
3a1a4 ¥ HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MPUPOAHOM Cpee;

- YMETh TPOBOJHUTH PACUETHI MO XUMHUYECKUM (OpMYyJIaM U YPaBHCHHUSIM
XUMHUYECKHX peakuuid ¢  HCIONb30BaHMEM  (U3NYECKUX  BEJIHYMH,
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAaccChl, 00beMa
(HOpMallbHBIE yCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOIb30BATh
CHCTEMHBIE XMMHWYECKHE 3HAHUA JJISI MPUHATHS PEIICHUHA B KOHKPETHBIX
YKU3HEHHBIX CUTYALMSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK
Ocy1iecTBIsITh
TIOWCK, aHAJN3 U
UHTEPIPETALIHIO
uHopMaluy,
HEOOXOANMOM 1715t
BBITTIOTHCHHS
3a1a4y

02.

B 00s1acTH HEHHOCTH HAYYHOT'O TO3HAHMS:

- c(OpPMHUPOBAHHOCTh MHUPOBO33pEHMS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAyKM M OOIIECTBEHHON IpPaKTHKH,
OCHOBaHHOTO Ha Juaore KyJbTYD,
CIIOCOOCTBYIOILIIETO OCO3HAHMIO CBOEro MecTa B
MOJIUKYJIbTYPHOM MHPE;

- YMETh IUIAHUPOBATH U BBIMOIHATH XUMUYECKHI SKCTIEPUMEHT (TIpeBpaLeHUs
OpraHMYEeCKUX BEIIECTB MPU HarPEBaHUH, [TOJIyY€HUE STUJICHA U U3YUEHUE €T
CBOMCTB, KauyeCTBEHHBIE pEAaKIMM Ha aJbJErH]bl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JIeHaTypalus OeJIKOB IIpU HarpeBaHUU, LIBETHbIE pEakluu OENKOB;
MIPOBOJIUTH PEAKIIMUA HOHHOTO 0OMEHa, ONIPEIeNIATh CPely BOJHBIX PACTBOPOB,
KauecTBEHHbIE peakuuu Ha cyinbdar-, KapOoHAT- W XJIOPUI-aHUOHBI, Ha
KAaTHOH aMMOHMSI; PEILIaTh SKCIIEPUMEHTANIbHBIE 3a7a4u 10 TeMaM "MeTais"
u "Hemeramibl") B COOTBETCTBHH C MPaBWJIAMH TEXHUKH 0€30MacHOCTH NP
00palIeHNH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYI0BAHHUEM; IPEACTABIATh




npodeccuoHanbH
OU NIeSITEIHLHOCTU

- COBEPILUEHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOU
KYJIbTYpbl KaK CPEeACTBA B3aWMOJICHCTBUA MEKIY
JIIOJBMU U MTO3HAHUS MUPA;

- OCO3HAHME LEHHOCTHM HAYYHOH JESITEIBHOCTH,

FOTOBHOCTh  OCYIIECTBJISITh ~ MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO JeSTeTbHOCTh
WHANBUAYATHHO U B TPYIIIIE;

OBiaseHue  yHMBEPCAJIbHBIMH  Y4eOHBIMHU

NMO3HABATEJbLHBIMU A€l CTBUSIMH:

B) padora ¢ nundpopmaumeii:

- BJIaZICTh HaBBIKAMH TOJY4YEHHUs WH(POpMALUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOATEIHHO
OCYHICCTBJIATH MMOUCK, aHAJIN3, CUCTCMATHU3allUI0 U
MHTEPIIPETALNIO HHPOPMAIUH PAa3UYHBIX BUIOB U
(dbopM TpeICTaBICHHUS;

- co3JaBaTh TEKCThl B pas3lMYHbIX (opmaTax ¢
Y4eTOM Ha3Ha4YeHHs HH(POpMaUK U IEeNIeBOH
ayJIMTOpUHU, BbIOMpas ONTUMaIbHYIO  (opmy
MMpEACTABJICHUA U BU3YyaJIM3alluH,

- OLIGHHBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTh
uHpOpMallii, €€ COOTBETCTBHE NPABOBBIM U
MOPaTbHO-ITHUYECKHM HOPMaM;

- HCTOJB30BaTh CpPENCTBA HH(POPMAIMOHHBIX H
KOMMYHHKAIIUOHHBIX TEXHOJOTHA B pEIICHUH

KOTHHUTHUBHBIX, KOMMYHHKAaTHBHBIX n
OpPraHM3allMOHHBIX  3a7a4 C  COOJIIOJICHUEM
TpeOOBaHUI SPTrOHOMUKH, TEXHUKH O€301IaCHOCTH,
THTHEHBI, PeCcypcocOepekeHHs, MpaBOBbIX U
THYECKUX  HOPM, HOpM  HH(OPMAITMOHHOU
0e30MacHOCTH;

- BJAJCTh HAaBBIKAMH PACIIO3HABAHHMS W 3aIINTHI
uHpopManuu, HHPOPMAIMOHHONH Oe30macHOCTH
JUYHOCTH;

pe3yapTaThl XUMHUYECKOTO SKCIepUMEHTa B (GopMe 3amucH ypaBHEHHM
COOTBETCTBYIOIIUX pPEAKIUN M (OpMYyJIHMpOBaTh BHIBOJIBI HAa OCHOBE A3THUX
pe3yIbTaToB;

- YMETh aHAJIM3UPOBATh XUMUUECKYI0 HH(OPMALIKIO, IOJYyYaeMy0 U3 pa3HbIX
HCTOYHUKOB (CpEeICTB MaccoBoi nHpopMaruu, cetb IHTEpHET U ApyTHe);

- BJIQJIETh OCHOBHBIMH METOJaMHU HAYYHOT'O TO3HAHHS BEIIECTB U XUMUYECKHUX
ABJICHUH (HaOMI0IeHNe, U3MEpEHHEe, SIKCIIEPUMEHT, MOJIEJIMPOBAHUE);

- YMEThb IPOBOJUTH pacueThl MO XUMHUYECKUM (OpMyslaM U ypaBHEHUSM
XUMHUYECKHX  pPEaKIMd C  HUCIONb30BaHHMEM  (PU3MUECKUX  BEIHYHH,
XapaKTepU3YIOUINX BEIIECTBa C KOJUYECTBEHHOW CTOPOHBI: MaccChl, 00bema
(HOpMaJIbHBIE yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CHUCTEMHBIE XUMUYECKHE 3HAaHUs U1 NPUHATHUS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTyalUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM




OK 04. Paborats
B KOJUIEKTHUBE U
KOMaHJIE,

3¢ dexTrBHO
B3aHMMOICHCTBOBA
Th C KOJUIETaMHU,
PYKOBOJICTBOM,
KJIIHEHTaMHU

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPE/IEIICHUIO;
-OBJIaJICHUC HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COLHAIBHOMN
JeSITeIIbHOCTH;

OBaanenue YHHUBepPCAJIbHBIMU
KOMMYHUKATHUBHBIMH J1eiCTBUSIMM

0) coOBMeCTHas J1esiTeJIbHOCTD.

- TOHHMMAaTh W WCIOJb30BaTh IPEUMYIIECTBA
KOMaH/IHOW ¥ MHJAWBUIYaJIbHON pabOTHI,

- TMPUHUMATHh LIE€TM COBMECTHOM JEsTEIbHOCTH,
OpraHW30BBIBaTh U KOOPJAMHHUPOBATH JICHUCTBHS I10
€€ JOCTIDKCHHIO: COCTaBISITh IUIAH JICHCTBHIA,
pacrpeaessaTh POJu C y9eTOM MHEHHH YJYaCTHHUKOB
00CYyXIaTh pe3yIbTaThl COBMECTHON PabOTHI;

- KOOPJWHUPOBAaTH W BBHIMOJHATH paboTy B
YCIOBUSX peanpHOTO, BUPTYaJILHOTO u
KOMOMHHPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIIATh IO3UTUBHOE CTPATETHUYECKOE
MOBEJICHUE B PA3JIMYHbIX CUTYyalUsX, HPOSBIATH
TBOPYECTBO M BOOOpaKeHHE, OBITh MHUITUATUBHBIM
OBiaseHne yHUBEPCAIbHBIMHU PeryasiTABHbIMHA
JeHCTBUSAMM:

) IPUHATHE ce0Osl U IPYTUX JTIO/Iei:

- IPUHUMATh MOTHBBI U APTYMEHTHI APYTUX JIFOACH
IIPU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTHUX JIFOACH
Ha OIINOKH;

- pa3BHBaTh CIOCOOHOCTh IIOHUMATh MHUDP C
MO3ULIMU JPYTOT0 YEJIOBEKA,

- YMETh IUITAHUPOBATH U BHIMOIHATH XUMUYECKHI SKCTIEPUMEHT (TIpeBpaLleHUs
OpPTaHUYECKUX BEIIECTB IIPU HArPEBAHNH, TIOTYUYCHHUE dTHIICHA ¥ U3yYSHHE €T
CBOWCTB, KayeCTBEHHBbIC pEaKIMM Ha aJbJerHIbl, Kpaxmal, YKCYCHYIO
KHCJIOTY; JACHATypamus OCJIKOB MPH HarpeBaHWUH, IBETHBIC PEAKIINH OCIIKOB;
MIPOBOJIUTH PEAKIIMA HOHHOTO 0OMEHa, OTIPEIeNIATh CPely BOJHBIX PACTBOPOB,
KayeCTBEHHBIE pPEaKIWu Ha Cyib(ar-, KapOOHAT- M XJIOPUA-aHHUOHBI, Ha
KaTHOH aMMOHMS; pelIaTh SKCIIepUMEHTANIbHBIE 3a/1a41 10 TeMaM "Metamnst"
n "Hemertamibl") B COOTBETCTBUM C NMpaBUWJIaMU TEXHUKH 0€30MacHOCTU MpPH
o0palIeHnH ¢ BEIIeCTBAaMH M Jab0paTOPHBIM 000PYAOBaHUEM; MPEICTABIATh
pe3yJabTaThl XUMHUYECKOTO SKCIEepUMEHTa B (OpMe 3alKucH ypaBHEHHUH
COOTBETCTBYIOIIMX pPEAaKIMA W (OPMYIHPOBATH BHIBOABI HAa OCHOBE 3THX
pe3yJIbTaToOB

OK 07.
ConelicTBOBaTh
COXPAHCHHIO

B 00s1acTH 3K0J10rH4€CKOr0 BOCIIUTAHUS
- ¢(hopMUPOBAaHHOCTH IKOJIOTHUECKOU KYJIbTYPHI,
MMOHMMAHHE BJIMSHUS COUUATbHO-DKOHOMHUYECKHIX

- chopmupoBaTh MNpEACTaBIEHUS: O XUMHUYECKOW  COCTaBIISIONICH
€CTEeCTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUU B MIO3HAHUU SBJICHUI
pUpOAbl, B (OPMHPOBAHMHM MBIIUIEHUS M KYJIbTYpPbl JIMYHOCTH, €€
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OKpYyKaroleun
cpensl,

pecypcocoepexeH
u10, 3(pPeKTUBHO

JIEHiICTBOBATh
Ype3BbIYATHBIX
CUTyalusx

B

IIPOLIECCOB  HAa  COCTOSIHME  NPUPOJHOU U
COLIMAJIbHOW  Cpenibl, OCO3HAaHUE TJI00aJIBHOIO
XapakTepa 3KOJOrMYeCKUX Mpodiem;

- IUIAHUPOBAHUE M OCYUIECTBIICHUE JCHUCTBHI B
OKpYJKaIoIlleH Ccpefe Ha OCHOBE 3HAHMS LEJIEeH
YCTOMYHMBOTO pa3BUTHUS YEIOBEUECTBA,

AKTUBHOE HEIIPUATHE ACHUCTBUM, IPUHOCAILUX BPE
OKpY>Karolleil cpeae;

- yYMEHHE MpPOrHO3UPOBATh HEOJIArONpPUSTHbIC
9KOJIOTUYECKHE TMOCHEACTBUS MPEATPUHUMAEMBIX
JNEUCTBUM, IPENOTBPALLATD UX;

- pacinpeHue OIIbITa JCATCIIbHOCTH
3KOJIOTHYECKOM HaIpaBJICHHOCTH,
- OBJIaACHUEC HaBBbIKaMU yqe6H0-

HCCIIEIOBATENBCKOM, IMPOEKTHOM M COLIMAJIbHOM
JEeSATEIbHOCTH;

(yHKIIMOHATTEHOM TPAMOTHOCTH, HEOOXOUMOMN JJIsl pelIeHUs MPAKTUIECKUX
3a/1a4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBbIO U
MIPUPOAHOM CPEAE;

- YMeTbh COOJII0aTh MpaBUiia HKOJIOTHYECKU 11€71ecO00pa3HOro MOBEICHUS B
OBITY U TPYIOBOH [EATENHOCTH B LIESX COXPAHEHHS CBOETO 3/I0POBbS U
OKpYKalolllell MPUPOTHOW CpEelbl; YYUTHIBATH OMACHOCTh BO3JCUCTBUSA Ha
JKUBBIE OPraHU3Mbl ONPEAEICHHBIX BELIECTB, ITOHMMAs CMBICH IOKA3aTeNs
MpEAEIbHON JOYCTUMOW KOHIIEHTPALNH




2. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

2.1. O0beM TUCHUIIUHBI U BUbI y4eOHO# padoThI

o4yHas popMa 00yUeHUs

Buj yuedHoii paGoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHOI MPOrPaAMMBbI M CHUTIIMHBI 72
B T.4.

TeopeTuieckoe o0yueHue 32
MPaKTUYECKHUE 3aHATHS 38
IIpomesxyTounas arrectanus (A PepeHHUPOBAHHBIN 324€T) 2




2.2. TemaTU4eCKHIi JIAH U COJeP:KaHHe Y4eOHOH UCHMIIIMHBI

o4Has (popMa 00y4yeHHUs

HaumeHoBaHnue Coaepxanue yueOHOro Matepuasa (0CHOBHOe U MPogecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem yacoB | @opmMupyembie
pa3aesioB U TeM JIa0opaTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb KOMIIETCHIIUHT
1 2 3 4

OcHoOBHOe coep:kaHue 64
Pasjnen 1. OcHOBBI CTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOE coepRanue 4 OK 01
Crpoenue atomoB | Teopernueckoe o0yyenune 2
XUMHYECKHUX CoBpemeHHass Mojienb cTpoeHus: aroma. CHMBOIMYECKUN SI3bIK XUMHUU. XUMUYECKUH 3JIEMEHT. 2
3JICMEHTOB U DrexkTpoHHas KoHpHUrypais atoma. Kiraccudukaiiust XaMHYeCKUX 3JIEMEHTOB (S-, P-, d-37eMeHTHI).
npupoaa BanenTtHble 25eKTpoHBI. BaneHTHOCTE. DNEeKTpOHHAsI NpUPOJa XUMHUUYECKON CBSI3H.
XMMUYECKON DNeKTPOOTPUIATEIbHOCTh. BUIBI XUMHYECKOW CBs3M (KOBaJCHTHAas, WOHHAs, METaJUIMYecKas,
CBS3U BOJIOPOIHAS) M CTIOCOOBI € 00pa3OBaHMsI

IIpakTH4eckune 3aHATUSA 2

Pemienne 3amanHuii Ha HCHOJIB30BAHME XUMHUYECKOW CUMBOJIMKM W HAa3BAHUM COCIUHEHUN IO 2

HOMEHKJIaType MEXIYHAapOIHOIO COK3a TEOPETUYECKOW U NPHUKIAAHOW XMMHUHU U TPUBHAIIBHBIX

Ha3BaHMM [IJI1 COCTaBJEHHS] XUMHUYECKUX (OpPMYJ JABYXaTOMHBIX COEIMHEHUN (OKCHIIOB,

CyIb(HIOB, THAPUIOB U T.I1.) U APYTUX HEOPTaHUYECKUX COSTUHEHHUM OTJEIBHBIX KJIACCOB.

[IpakTHueckue 3ajaHus HA YCTAHOBIICHHUE CBA3U MEXKY CTPOCHHUEM aTOMOB XUMHYECKUX AJIEMEHTOB

U TIEpUOINYECKUM U3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUI B COOTBETCTBUU

¢ nosio’)keHreM Ilepruoanyeckoil CHCTEMBI.
Tema 1.2. OcHoBHOe coepkaHue 2 OK 01
IMepuomuueckuii | IlpakTHyeckue 3ansATHs 2 OK 02
3aKOH U Ta0uIa [Tepuoanueckas cucreMa xuMmuueckux anemMeHToB .M. Menaeneesa. ®u3nyeckuil CMbICIT 2

.. Menaeneesa

[Tepuonuueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMM MIPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHHU C IOJIOKEHUEM
XUMHUECKOro 3ieMeHTa B [lepuoanueckoit cucreme. MUpoBO33peHYECKOE U HAYUYHOE 3HAYEHUE
Ilepuoauueckoro 3akona JI.11. Menneneesa. IIpornosst .M. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX JIEMEHTOB.
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Pemenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUIM HA XapAaKTEPU3ALUIO XUMHUECKUX
37eMeHTOB «MeTammniyeckre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIEHOCTh
XUMHUYECKUX IJIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM CTPOEHUEM U IOJIOKEHHEM B
MEPUOINYECKON cCUCTeMe XUMUYECKUX dsieMeHToB .. Menneneesa»

Paznen 2. XumMuuyeckne peakuuu

Tema 2.1. Tunel
XUMHNYCCKHUX
peaxkumit

OcHoBHOe CoacpkaHue

Teopernyeckoe o0yueHue

Knaccudukanus v TUIBI XUMUYECKUX PEaKLUi C y4acTHEeM HEOPTraHMUECKHUX BEIIECTB.
CocraBneHue ypaBHEHUN PEaKIUi COCTMHECHHUS, PA3JIOKEHUS, 3aMEIIICHHsI, 0OMEHa, B T.4. PEaKIIUH
ropCHUs1, OKHUCIICHUA-BOCCTAHOBJICHUAA.

VYpaBHeHUs OKUCIeHHUsI-BoccTaHOBIIeHU. CTeneHb okucineHusi. OKUCIUTENh U BOCCTAHOBUTENb.
CocraBienue u YpaBHHUBAHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ METOAOM
ANEeKTpOHHOrO Oananca. OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE,
MPOM3BOACTBCHHBIX MPOLCCCaX U KU3HCACATCIILHOCTH OPIraHNU3MOB

NN

IIpakTHYeckue 3aHATHA

KonuuecTBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMUU U PAaCUEThI
10 YPaBHEHUSAM XMMUYECKHX peakuuid. Mojb Kak euHHIIa KOJIMYeCcTBa BelecTBa. MolsipHasmacca.
3aKOHBI COXpaHEHHUsI MACChl M SHEPTrUU. 3aKOoH ABoraipo. MossipHblii 00beM razoB. OTHOCUTEIbHAS
IUIOTHOCTb I'a30B. PacueTsl M0 ypaBHEHUAM XUMHUYECKUX PEAKLUH C

HCIOJIb30BAaHUEM MACChl, 00beMa (HOpMaJIbHbIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA

OK 01

Tema 2.2.

DIIEKTPOUTHYEC
Kasi JUCCOLHAIIUS
Y HOHHBIN 00OMeH

OcHoBHOe coaecpkanue

SN

TeopeTnyeckoe o0yueHue

N

Teopuss snexTposnTHUECKOM auccouuanuu. MoHBIL DIEKTPOJIUTHI, HEAIEKTPOIUTHL. Peakuun
nonHoro oomena. CocTaBieHHE pEakIii MOHHOTO OOMEHa IyTeM COCTABJICHUS HMX IOJHBIX H
COKpAILlEHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHbBIE peakiuu. 3aJjaHusl Ha COCTaBJICHUE
MOHHBIX peaKIuii

JlabopaTopHble 3aHATHS

JlaGopaTopHas pabota “Tunbl XUMUUECKUX PEaKIUN”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMUYECTBY UCXOJIHBIX U 00Pa3yIOIIMXCsl BEIIECTB) U
MPU3HAKOB XUMHUUECKUX peakiuid. [IpoBeeHne peakiuii HOHHOro oOMeHa, oIpeesieHHe Cpe/Ibl
BOJIHBIX PaCTBOPOB. 3a/1aHNs HAa COCTABJICHNE HOHHBIX peakluit

OK 01
OK 04
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KonTpoabHasn CtpoeHue BemiecTBa 1 XUMHUECKUE PEAKITUU 2
pabora 1
Pa3nen 3. CTpoeHue U CBOIiCTBAa HEOPraHUYECKHUX BelIeCTB 16
Tema 3.1. OcHoOBHOe coiepkaHue 4 OK 01
Knaccuduxanus, | Teopernueckoe odyyenue 2 OK 02
HoMeHKyatypa U | [Ipeamer Heopranuueckoit xumuu. Knaccudukanus Heopranuueckux BemecTs. [IpocTsie u 2
CTpOEHHE CJIO’KHBIE BelecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX BEMIECTB (OKCHIBI, THIPOKCHIBI, KHCIIOTHI,
HCOPraHUYECKUX | coiu). B3auMocBs3b HEOPraHUYECKUX BEUIECTB. ATrperaTHble COCTOSIHUS BEIIECTBA.
BELICCTB Kpucrannuueckue u amopdubie BemecTBa. TUIBI KPUCTATTMYECKUX PEILETOK (aTOMHas,
MOJICKYJISipHasl, HOHHAs, METAJUTNYeCcKast). 3aBUCUMOCTh (PU3NUYECKUX CBOIMCTB BEIIECTBA OT THIIA
KPUCTAJIMYECKON PEIIeTKH. 3aBUCUMOCTh XUMHUUECKONH aKTUBHOCTH BEILIECTB OT BUJA
XUMHYECKOH CBSI3M U THIIA KpUCTAIITNYECKOM pemeTku. [IpuunHbl MHOrooOpasus BemecTB
IIpakTH4eckne 3aHATUSA 2
Homenkiarypa HeOpraHMUECKUX BEIIECTB: HA3BAHHUE BEIIECTBA UCXOMAS U3 X XUMUYECKON 2
(GbOpMyIIBI HITM COCTABIICHUE XUMUYECKOU (hOPMYIIBI HCXO/IS U3 Ha3BaHU BEIIECTBA O
mexayHapoaHoi (MIOITAK) unu TpuBHanbHOM HOMEHKIATYPE.
Pemenne mpakTHuueckux 3agaHuil Mo KiaccH(PHUKAIMM, HOMEHKIAType U XUMUYECKUM (opMyam
HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB (YrapHBIA Ta3, YIIIEKHUCIIBIH ra3, aMMHaK, TalieHas
U3BECTh, HETalleHas W3BECTh, MUThEBAs COJa WU JAPYTUX): HA3bIBaTh U COCTaBIATH (POPMYIIBI
XUMHAYECKHX BEIECTB, ONPEACISITh MPUHAIEKHOCTD K KIIaccy.
HcTounnku xuMudeckoi nH(popmanuu (cpeicTB MaccoBoi HHpopManuu, cets HTEpHET N
napyrue). Ilouck nHopmanyu no Ha3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (popmyaam
Tema 3.2. OcHoBHoOe coaep:kaHue 8 OK 01
dusuko- Teoperuueckoe o0yuenue 6 OK 02
XUMHYECKHUE Mertannbl. O6mue puandyeckue u XuMHUIecKkrue CBoHCTBa MeTaioB. CrocoObl momydeHus. 3HaueHUe 2
CBOMCTBa METAJUIOB M HEMETAJJIOB B MPHUPOJIE M >KU3HEICSITEILHOCTH YeJIOBeKa M OpraHm3MoB. Kopposus
HEOPraHUYECKUX | METAJUIOB: BHJIBI KOPPO3HH, CTIOCOOBI 3aIIUTH METAJIOB OT KOPPO3HUU
BEILIECTB Hemeramnel. O6mue ¢puznyeckre 1 XUMHUYECKUE CBOMCTBA HEMETAIIOB. TUIMYHBIE CBOWCTBA 2

HemetaiioB |V— VII rpynn. Kiaccudukanys u HOMEHKIATypa COEIUHEHU HEMETAJIOB.
KpyroBopoTsl OMOTr€HHBIX 3JIEMEHTOB B IPUPOJIE
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XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEUIECTB (OKCHIOB, THIPOKCHIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX
COEMHEHMH, BBICIIIMX OKCUOB U TUAPOKCUIOB

IIpakTH4eckne 3aHATHSA 2

CocraBiieHrne ypaBHEHUH XUMHUYECKUX PEAKLU C y4aCTHEM MPOCTHIX M CII0KHBIX HEOPTraHUYECKUX 2

BEIIECTB: METAIJIOB U HEMETAJUIOB; OKCHI0B METAJJIOB, HEMETANIOB U aM(pOTEPHBIX JIEMEHTOB,;

HEOPraHUYeCKUX KHUCIOT, OCHOBAHMH M aM(OTEpHBIX THUAPOKCHJIIOB;, HEOPraHMYECKUX COJEH,

XapaKTEepU3yIOUINX UX CBOMCTBA.

Pemenue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUI Ha CBOMCTBA, COCTaB, OJyUYEHHUE U

0e30IacHOe HCHOJIb30BAHNE BAKHEHMIIMX HEOPraHWYECKHX BELIECTB B OBITY M IMPAKTUYECKOH

JESITEJIbHOCTH YEJIOBEKa
Tema 3.3. OcHOBHOe coep:;KaHue 2 OK 01
WNnentudukanus | JlabopaTtopHble 3aHATHSA 2 OK 02
Heopranuueckux | JlaboparopHnas padota «neHTnukanus HeOpraHMUECKUX BEIIECTBY. 2 OK 04
BCICCTB Pemenne skcnepuMeHTaNbHBIX 3a/1a4 110 XMMUYECKHM CBOMCTBAM METAJUIOB M HEMETAJJIOB, IO

pacro3HaBaHUIO U MOIYYEHHUIO COEANHEHNI METAJIJIOB U HEMETAIIJIOB.

WNnentudukanus HEOPraHUYECKUX BEUIECTB C UCIOJIB30BAaHUEM HX (PU3UKO-XMMHUYECKHX CBOICTB,

XapaKTepHBIX KaueCTBEHHBIX peakuuil. KauecTBeHHBIE peakiuy Ha cyiab(ar-, KapOoHaT- U XJIOPUI-

aQHUOHBI, HA KATHOH aMMOHHUS
KonTpoabsHas CBoiicTBa HEOPraHUYECKUX BELIECTB 2
padora 2
Pasnen 4. CTpoeHue U CBOIiCTBa OPraHUYeCKUX BelllecTB 24
Tema 4.1. OcHOBHOE coep:KaHHe 4 OK 01
Knaccudukanus, | Teopernueckoe o0yyeHune 2
CTPOCHUE U [losiBieHME M pa3BUTHE OPTAHUYECKON XUMHUHU KakK Hayku. [Ipeamer opranndeckon xumun. Mecro 2
HOMEHKJIAaTypa Y 3HaYCHHE OPraHU4eCKONW XMMHH B CUCTEME €CTECTBEHHBIX HAYK.
OpraHNYeCKHuX XUMHYECKOE CTPOEHUE KaK MOPSAOK COEIMHEHUSI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJEHTHOCTH.
BELICCTB OCHOBHBIE TIOJIO)KEHUS TEOPUU XMMHUYECKOIO CTPOEHHS OpPraHUYeCKHX coenuHeHudn A.M.

ByTtnepoBa. YrieponHbiii CKelIeT OpraHUYeCKONW MOJEKYJIbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHUSI MOJIEKYJl. M3oMepust 1 nu30Mepsbl.

[Tonsitne o dynkuumonaneHoi rtpynme. Paawkan. [lpuHnunel kinaccuUKaMd OPraHUYECKUX
coeMHeHU. MexnyHapo/iHas HOMEHKJIaTypa M MPUHLUIBI HOMEHKIATYPbl OPraHUYECKUX
coenuHeHui. [ToHsiTHE 00 a30TCOAEPIKAMIUX COSTWHEHUAX, OMOIOTHYECKH aKTUBHBIX BEIIECTBAX
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(yrneBogax, kupax, Oeilkax M Ap.), BBICOKOMOJEKYJISPHBIX COEIUHEHHUAX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO)

HpaKTuqecKne 3aHATHUSA

Homenknarypa oprannyeckux COeTUHEHHUI OTIENbHBIX KIacCOB (HACBIIIEHHbIE, HEHACBIIICHHBIE U
apOMaTHUYECKHE YTICBOJOPOJBI, CIUPTHI, ()EHOIBI, AlIbJETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U
np.) CocraBieHHe NOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OpPMYNl OpPraHHYeCKUX BEIIECTB
OTJIENIbHBIX KJIACCOB, UCIOJIb3Ys MX HAa3BaHUA MO CUCTEMAaTUYECKOW U TPUBUAJILHON HOMEHKJIIATYpe
(aTHIIeH, ameTWiIeH, TUIepuH, GeHos, GopMalbaerua, YKCyCHas KHCIIOTa, TJHIHH). Pacders
npocTeiiel (opMyJsIbl OPraHHUECKON MOJICKYJIbI, HCXOIs M3 3JIEMEHTHOT0 cocTana (B %)

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COEeIUHEHNN

OcHoBHOe CoacpKaHue

12

Teopernyeckoe o0yueHue

®U3MKO-XUMHUYECKHE CBOWCTBA OPraHMYECKUX COCAMHEHUI OTAENbHBIX KJIacCOB (0COOEHHOCTH
KJ1accu(uKaluy 1 HOMEHKJIATyphbl BHYTPH KJIacca; TOMOJIOTHYECKHUM psall v oOuiast hopMmyia;
u30Mepusi; PU3NUECKUe CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTY4EHUS):

— IpeJelibHbIE YIIeBOAOPOAbI (AJIKaHbl U LUKJIOATIKaHbl). [[OpeHne MeTaHa Kak OJJUH U3 OCHOBHBIX
MCTOYHHUKOB TeIUIa B MPOMBIIUICHHOCTH W ObiTy. CBOWCTBAa NPHPOJIHBIX YIIIEBOJOPOJIOB,
HaXO0XJICHUE B MPUPOJIE€ U IPUMEHEHHE AJIKAHOB;

— HeNpezesbHble (AIKEHbI, aJKUHbI U aJIKaJUEHbl) U apOMAaTUYECKUE YIJIEBOAOPOAbL. ['opeHue
alleTWIeHA KaK UICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IJIAMEHHU JJIsl CBAPKU U PE3KU METAJLJIOB

— KHCIIOPOJICOAepKAallre CoeTuHeHus (CUPThl U (EHOIbI, KApOOHOBBIE KUCIOTHI U (UPHI,
aJbJACTUIBI M KETOHBI, )KUPHI, YIIIeBOAbI). [IpakTHdeckoe MpUMEHEHUE YTHIICHTITNKOJISA, TIIUIICPUHA,
¢denona. [Ipumenenne hopmanbaeruaa, aneTaabAeruaa, YKCYCHON KUCIOThl. Mblia Kak coiu
BBICIITNX KapOOHOBBIX KMCJIOT. MOIOIIIME CBOMCTBA MbLJIa

— a30TcoAepKallue COCNMHECHHS (aMHHBI W aMUHOKHCIOTHI, O€yku). BhICOKOMOIEKyIsIpHBIC
COeMHEHUs] (CUHTETHYECKHEe W OHMOJIOrMYecKH-aKTUBHBIE). MoOHOMEp, MOIUMEpP, CTPYKTYpHOE
3BeHO. [lomuMepusanus 3TuieHa KaKk OCHOBHOE HAIPaBJICHUE €0 UCITOIb30BaHUA.

['eHeTnyeckas CBsI3b MEK/Y KJIACCAMU OPTaHUYECKUX COCIUHEHMI

IIpakTHYecKkue 3aHATHA

CBolicTBa OpraHMYECKHX COEIMHEHUN OTAENbHBIX KJIAcCOB (TpUBHAIbHAS M MEXIyHapOJHas
HOMEHKJIaTypa, XHWMHYECKHE CBOWCTBA, CIOCOOBI TONyYeHHUs): TMpeneibHble (aJKaHbl U
LUKJIOAJIKAHbI ), HETIpeieIbHbIe (ATKEHBI, aJTKUHBI U aJKaJUeHbl) U apOMaTHYECKHE YTIIEBOAOPOIbI,
CIUPTHI ¥ PEHOJIbI, KAPOOHOBBIE KMCIOTHI M A(UPHI, AJIbJIETUIbI U KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI,

OK 01
OK 02
OK 04
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BBICOKOMOJIEKYJIIPHBIC COCAMHEHUS. 3aJaHusl Ha COCTABIICHUE YPAaBHEHUN XUMUYECKUX PEAKIUH C
y4acTHEM OPraHUYECKUX BELIECTB HA OCHOBAHUU UX COCTaBa M CTPOCHUS

CocraBieHue cxeM peakiuil (B TOM 4YHCIE€ MO MPeIIOKEHHBIM IeNoYKaM IpeBpalleHui),
XapaKTEePU3YIOIUX XUMHUYECKHE CBOMCTBA OpPraHUYECKUX COCIUHEHHM OTHEIbHBIX KJIACCOB,
croco0bl MX TONYy4YEeHUS W Ha3BaHUE OPraHUYECKUX COEAMHEHUIH MO0 TpPUBHAIBHOM WU
MEKIYHAPOJHOM CUCTEMATUYECKON HOMEHKIIATYPE.

Pemenne npakTUKO-OPMEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKUX
COCIMHEHUM OTIENbHBIX KIACCOB

JlabopaTopHasi paGoTa

JlaGoparopnas padota “IIpeBpamieHns OpraHUYECKUX BEIIECTB MTPU HATrPEBaHUH'".
[Tonmyuyenue sTUiIeHa M WM3y4Y€HUE €Tr0 CBOWCTB. MojenupoBaHUE MOJEKYJT M XUMHYECKUX
MpeBpalleHN Ha IpUMepe dTaHa, STUJICHA, alleTHIICHA U JIp.

Tema 4.3.
Nnentudukanus
OpraHUYECKHUX
BEIIECTB, UX
3HaYEeHUE U
NPUMCHCHHE B
OBITOBOM U
MIPOU3BOICTBEHHO
U IeATEeNbHOCTHU
YyeJIoBeKa

OcHoBHOE coacpkaHnue

(ep]

Teopernyeckoe o0yuenue

SN

buooprannueckue coenuHeHus. [IpuMenenne u Ouonoruyeckas poib yrieBonoB. OKHcIeHHE
YIJIEBOJOB — HCTOYHUK DHEPIMM JKUBBIX Opranu3moB. OOJacT NpPHUMEHEHUS aMHUHOKHUCIOT.
[IpeBpamenust 6enkoB MUIM B opraHusme. buonormueckue ¢yHkium Oenxos. buonornyeckue
¢GyHKUIMYU xupoB. Posib opranndeckoil XuMHUM B pelIeHnH pobsieM MUIIeBoi 0€30MacHOCTH

Ponp oprannueckoil XMMUU B pELIEHMM MPOOJIEM SHEPreTH4ecKol O€30MacCHOCTH, B Pa3BUTHU
MEIMLUHBI, CO3JAaHUU HOBBIX MAaTEpPHaJOB, HOBBIX HCTOYHHUKOB OSHEPruM (aJbTepHATHUBHBIC
UCTOYHUKU 3Hepruu). OMacHOCTh BO3JCHCTBHS Ha >KUBbIE OpPraHU3Mbl OPraHUYECKHX BELIECTB
OTAENBHBIX KJIacCOB (YIJEBOAOPOABI, CIUPTHI, (PEHOJNBI, XJIOPOPraHUYECKHE IPOU3BOIHBIE,
aJbJIETUJIbI U AP.), CMBICII [TOKA3aTeIsl MPEAEIbHO JOMYCTUMON KOHIICHTPALIUU

JlabopaTopHble 3aHATHS

Jlaboparopnas pabdota: “Unentudukaiys opraHUuEeCKUX COSIUHEHHUM OTIEIbHBIX KJIaCCOB™
Nnentudukanus opraHu4ecKX COEAMHEHUN OTAENIbHBIX KJIAacCOB (Ha MpHUMEpe albJIETUOB,
KpaxMmasa, yKCyCHOH KHCIIOThI, OEJIKOB U T.I1.) C UCIIOJIb30BaHUEM UX (PU3HKO-XUMHUUECKUX CBOMCTB
U XapaKTEepHBIX KaueCTBEHHBIX peakiuil. JleHatypauus Oenka nmpu HarpeBaHuu. L{BeTHbIe peakuuu
0enkoB. Bo3HUKHOBEHHE aHAJIMTHUECKOTO CHUTHAJA C TOYKU 3PEHMS XUMHUYECKHX MPOLECCOB NpHU
MPOTEKaHWH KAaYeCTBEHHOM pPEaKIUH, MO3BOJIAIOMIEH UACHTUPUIMPOBATH MPEAJIOKEHHBIE
OpraHNYECKHE BEIIECTBA

KoHnTpoabHasn
pa6ora 3

CTpyKTypa U CBOMCTBAa OpraHMYECKHUX BEILIECTB

OK 01
OK 02
OK 04
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Pa3nen 5. KuneTnyeckue u TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHUX pPeaKkuii 4
Cxopoctb OcHOBHOE coep:KaHue 4 OK 01
XUMUYECKHUX Teopernueckoe o0yueHune 2 OK 02
peaxuui. CKOpOCTh peakinu, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOABI PEarupyroIinX BEHIECTB, 2
XUMHUYECKOE KOHLICHTPAllUl pPEearupyromux BEIIECTB, TEMIIEPATypbl U IUIOMIAJN PEAKUMOHHOM MOBEPXHOCTH.
paBHOBeCHE TemoBble 3()(HEKTh XUMUYECKHX peakuil. DK30- H SHAOTEPMHUECKUE, PEAKIINH.

OObpatumocTh peakiuil. XUMUYECKOe PaBHOBECHE U €ro CMEIIEHUE MOJ| JCUCTBUEM Pa3IUYHBIX

(akTOpoB (KOHIICHTpALMsl PEareHTOB WM TMPOJYKTOB PEAKIWH, JABICHHE, TEMIepaTypa) Ui

CO3/1aHUs] ONTUMAJIBHBIX YCIOBUU NMPOTEKaHUsl XUMHUECKUX npoueccoB. [Ipunnun Jle [larense

IIpakTHyeckue 3aHATHSA 2 OK 01

Pemenne nmpakTUKO-OpUEHTHPOBAHHBIX 3aJaHUI Ha aHamu3 (PaKTOPOB, BIUSIOMIMX HA M3MEHEHUE 2 OK 02

CKOPOCTH XMMHUYECKOW peakiuy, B T.4. C MO3ULUN IKOJIOTUYECKHU 1eIeco00pa3HOro MoBeAeHUs B

OBITY U TPYZOBOI JESITETLHOCTH B IIEISX COXPAHEHHS CBOETO 37I0POBbS  OKPY’KaIOIIeH PUPOIHOM

Cpepbl.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha npuMmeHeHue npuHuuna Jle-llarense mus

HAXOXJICHHUS HaIpPaBJICHUS CMEIICHHMS PABHOBECHUS XUMHUYECKOW pPEaKkIMy U aHAIu3 (PaKTopoB,

BIIMSIOIIMX HA CMELIEHUE XMMUYECKOTO PABHOBECUS
Pazpgean 6. PacTBOpbI 4
Tema 6.1. OcHoBHOe coep:kaHue 2 OK 01
[Tonsitue o Teoperuueckoe o0yuenue 2 OK 02
pacTBOpax PactBopenue kak Qusuko-xumudeckuil mpomecc. PactBopsl. CriocoObl MPUTOTOBIEHUS PACTBOPOB. 2 OK 07

PactBopuMocTh. MaccoBasi 1011 pacTBOpeHHOro BemiecTBa. CMbICH IOKa3aTessl MNpeAesbHO

JOTYCTUMON KOHIICHTPAIIUH U €r0 UCIOJIb30BaHUE B OLIEHKE HKOJIOTMUECKON 0€30MacHOCTH.

[IpaBuia SKOIOTHYECKH 1IeTIeCO00Pa3HOTO MOBEICHUS B OBITY M TPYAOBOH JESITEIBHOCTH B LIEJSIX

COXpAHEHHUsI CBOErO 3J0POBbsSl U OKPY’KAKOIIEH MPUPOJHON Cpeibl; ONACHOCTh BO3JCHCTBUS Ha

JKUBBIE OPTAHU3MBI OIIPEICIICHHBIX BEIIECTB.

Pemienne npakTMKO-OpUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM Ha PACTBOPBI, HCHOJb3yEMBIE B

OBITOBOI M MPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa
Tema 6.2. OcHoBHOe coiepkaHue 2 OK 01
UccnenoBanue JlabopaTopHble 3aHATHS 2 OK 02
CBOMCTB JlaGopaTopHnas padota «IIpuroroBieHune pacTBOPOB». 2 OK 04
pacTBOpOB
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[IpuroToBieHne pacTBOPOB 3afaHHOW  (MaccoBoif, %) KoHueHTpaiuu (¢  IPAKTHUKO-
OpPUEHTUPOBAHHBIMU BOIPOCAMM) U OTIPEAEIIEHUE CPE/bl BOAHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBJIEHHE PACTBOPOB

I[IpodeccuoHaTILHO-OPHEHTHPOBAHHOE COJAEP:KaHUeE (COAePKAHUE MPUKIATHOT0 MOIYJIs1)

Pazgen 7. Xumus B ObITY M IPOU3BOACTBEHHOM AesITeIbHOCTH YeJ10BEeKA 6 OK 01
Xumus B Obity 1 | OCHOBHOE coepKaHue 6 OK 02
IIPOU3BOJACTBEHHO Teoperuueckoe o0yuenue 2 OK 04
f IeATELHOCTH Hoselimue nocTmkeHuss XUMHUYECKOM HAYKM W XMMHYECKOM TexHosoruu. Ponp xmMum B 2 OK 07
4eJIOBEKa 00eCIeYeHn! YKOJIOTHYECKON, IHEPreTUYECKON U MHIIEBON 0€30MacCHOCTH, PA3BUTUU MEIUIIHHEI.

IIpaBuna nmoucka M aHanM3a XMMUYECKOM MHpOpMALMU U3 Pa3IMYHBIX MCTOYHMKOB (HaydyHas W

y4eOHO-Hay4Has JIUTepaTypa, CpecTBa MaccoBor nHpopmaiuu, ceth IHTepHET)

IIpakTHYeckue 3aHATHA

ITouck u aHanIM3 KEHCOB O MPUMEHEHUU XUMUYECKUX BEUIECTB U TEXHOJIOTMM ¢ yuyeToM Oyayuiei 4

npopecCHOHANBHOW — JESATEIbHOCTH IO TeMaM: Ba)KHEHIIME CTPOMTENbHBIE MaTepualbl,

KOHCTPYKILIMOHHBIE MaTepuasbl, KpacKH, CTEKJIO, KepaMHKa, MaTepHasbl U1 DJIEKTPOHHKH,

HAHOMATEpHaJIbl, TEKCTWJIBHbIE BOJIOKHA, MCTOYHMKH DHEPrUHM, OPraHUYECKUE U MHUHEpAJIbHBIC

yA0OpEHHUS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XHMHS.

3ammra: [lpeacrapneHne pe3ynbTaToB pelieHns KeHCoB B popMe MUHH-IOKIIAIa C TPEe3eHTAIUeH

IIpome:xxyTouHasi aTTecTanus MO AUCHUILIHHE (1M PepeHIMPOBAHHBIN 3a4€T) 2

Bcero 72
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3. YCJ0OBUSA PEAJIM3ALINU TPOT'PAMMBI JUCLHHUITJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTePHAJbLHO-TEXHMYECKOMY 00ecleYeHHIo:

Peanu3arust mporpaMmbl AUCHUILTUHBI TpeOyeT HANUYUS Y4eOHOTO KaOMHETa XUMHUH.

Oo6opynoBanne y4eOHOro KaOuHeTa (HAIJISIIHbIE MOCOOHUS): HAOOPHI IMIAPOCTEPKHEBBIX
Mojiesiel MOJIEKYJI, MOJEJIN KPUCTANINYECKUX PEIIETOK, KOJUIEKIIMH MPOCTHIX U CIIOXKHBIX BEIIECTB
W/WIK KOJUICKIUH TIOJIMMEPOB; KOJJICKIMS TOPHBIX MOPOJ U MHUHEpasoB, Tabiuia MeHzeneesa,
yueOHble (PUIbMBI, TUPPOBBIE 00pa30BaTENbHBIE PECYPCHI.

TexHuueckue cpeacTBa 00y4eHusi: KOMIBIOTEP C YCTPOMCTBAMU BOCIIPOU3BEICHUS 3BYKA,
MPUHTEP, MYJIbTHUMEINUA-IPOEKTOP C SKPAHOM, MYyJIbTUMEIUHAs JO0CKa, yKa3Ka-Tpe3eHTep s
NIPE3CHTALUM.

OOopynoBanue jaGoparopuu M padodyux MecT Jda0OpPaTOPMU: MEH3YPKH, INHUIETKU-
KaneJbHUIIbI, TEPMOMETPBI, MUKPOCKOIL, JIYIIbI, IPEAMETHbIE U TOKPOBHBIE CTEKJIA, TUIAHILETHI JJIs
KanenbHBIX peakiuii, GuabTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKJIIHHbIE NPOOUPKHU, PE3UHOBBIE
npoOku, GoHApUKHU, HAOOP PEAKTHUBOB, CTEKIISIHHBIE MAJIOYKH, IITATHUBBI JJI MPOOMPOK; MEPHBIC
UUAJTUHIPH], BOPOHKH CTEKIITHHBIC, BOPOHKH JeIUTENbHbIC ImuHAprudeckue (50-100 M), cTynku ¢
NecTUKOM, (papdopoBble Yallku, MUHIETHI, GUIBTPHI OyMa)kHbIE, BaTa, Mapisi, 4acoOBBIC CTEKJIa,
ANEKTPOIUIUTKH, TAOOPATOPHBIE IITATUBBI, CIIUPTOBLIE TOPENKHU, CIHYKH, MPUOOP ISl OTyUeHUS
ra3oB (uiu npoOupKa ¢ ra300TBOAHON TPyOKOii), IepKaTenu sl MPOOUPOK, CKISTHKU JJI XpaHEHUS
PEaKTHBOB, pa3JaTOYHbIE JIOTKW; XuMmuueckue crakausl (50, 100 u 200 mi); mmaTenu; MUHIETH;
TUTEJIbHbIC UMb, CEKYHOMEPHI (TaliMepbl), MepHbIe Tpooupku (Ha 10-20 M) 1 MEpHBIE KOJIOBI
(25, 50, 100 u 200 mn), BoasiHast OaHs (WM TEPMOCTAT), CTEKIISTHHBIE TTAOYKH; KOHUYECKHE KOJIOBI
st tutpoBanusa (50 u 100 mi1); MHIMKATOpHBIE TOJOCKH js ompeaeneHus pH u cranmapTHas
WHIWKATOpHAs IIKaja; YyHUBEPCAIbHBIA HHAMKATOP; muneTky Ha 1, 10, 50 mu (wm mo3atopsl Ha 1, 5
u 10 mi), OropeTku JUisi TUTPOBAaHUSA, MeTUIMHCKUE mmnpuibl Ha 100—150 mu1, maGopaTopHble U/ Unu
AHATUTUYICCKUE BeChl, pH-MeTphI, CymmiIpHbBIN mKad, u Ap. 1abopatopHoe 000pyI0BaHHE.

3.2. UudopMmanmonHoe odecnevyeHue peajn3amum MporpaMmabl

Jis peanu3anuy nporpaMMbl OMOIUOTEUHBIA (OHJ 00pa30BaTEILHON OpraHU3aIMd UMEET
JJICKTPOHHBIE 00pa3oBaTe/IbHBIE W MH(POPMAIMOHHBIE PECypChl, PEKOMEHIOBAaHHBIC IS
WCIIOJIB30BaHUS B 00pa30BaTEIHLHOM IPOLIECCE.

3.2.1. OcHOBHBIE U31aHUA
1. Xumusa: yueOHUK 111 cpemHero mnpodeccuoHambHoro odpasosanusi/ 1O. A. JleGenes,

I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan; nmox o6meii pegakueii I'. H. ®daneeBa. — 2-e usn.,
nepepab. u gom. — MockBa: MzmarensctBo FOpaiit, 2023. — 431 c. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: oayektpoHHbI //  OOpa3zoBaTebHAS
wiatgopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513073

3.2.1. lonoiHUTEIbHbIE HCTOYHUKHU

1. KoutponbHO-u3MepuTeabHbie MaTepuanbl. Xumusa. 10 kmacc / cocrasutrenn E. H.
CrpenpaukoBa. — 4-e¢ uzn. — Mocksa : BAKO, 2021. — 113 ¢c. — ISBN 978-5-408-05655-2. —
Tekcr : anextponnbiit // LudpoBoit obpazoatensHbiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125055.html

2. KoHTposibHO-u3MepuTenbHbie Marepuanbl. Xumus. 11 kmacc / cocraButenun E. H.
CrpenpaukoBa. — 4-¢ m31. — Mocksa : BAKO, 2021. — 111 ¢. — ISBN 978-5-408-05656-9. —
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Tekcrt : anexkrponnsiit // IudpoBoit obpasosarenbubiii pecype IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125056.html

3. MaprteinoBa, T. B. Xumusa. Yrinyonenusiii ypoBenb. 10—11 kmaccsl : yd4eOHMK i
cpennero obiiero oopasosanus / T. B. Mapteirosa, U. B. Apramonosa, E. b. T'oayHOB ; mo o01ei

penakiueit T. B. MapTeiHOBOM. — 2-¢ u3/1., Ucnp. U gon. — Mocksa : U3narenscto Opaiit, 2023.
— 352 ¢. — (O6meobpazoBatenbhbIit 1K), — ISBN 978-5-534-16227-1. — TekcT : 2JIeKTPOHHBII

/I ObpaszoBarenbhas mwiathopma FOpaiit [caiiT]. — URL: https://www.urait.ru/bcode/530645

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIIMHBI

KOHTpOJII) M OLICHKA PAaCKPBIBAIOTCA YEPEC3 NUCHUIITIMHAPHBIC PE3YJIbTAaThbl, yCBOCHHBIC 3HAHWA

U npuoOpeTeHHbIE

CTyJAEHTaMH1

HpO(beCCHOHaHBHBIX KOMITIETCHITUM

YMCHU, HaAIPaBJICHHLIC

Ha (QopmupoBaHue O0OmUX U

Ne | OK/IIK | Moayas/Pa3ne Pe3yabTaTt 00yuenuns THbI OEHOYHBIX
J/Tema MeponpusTHil
| | OcHOoBHOE coaep:kaHue
1 Paznen 1. DopMyJIHPOBATH
OcHOBBI 0a3oBble NOHATHSA U
CTPOEHHS 3aKOHbI XMMHH
BellecTBA
1.1 | OKO01 Crpoenue CocraBmsars xumuueckue | 1. Tect «CTpoeHne aToMOB
aTOMOB (bopMyIIbl COeAMHEHUI B XUMUYECKHX 3JIEMEHTOB U
XUMHUYECKHUX COOTBETCTBHUH CO IIPUPOJIa XUMUYECKOM CBS3UY.
3JIEMEHTOB U CTETIEHBIO0 OKHCIICHHS 2. 3a7iauu Ha COCTaBIICHUE
npupoa XUMHUYECKHUX 3JIEMEHTOB, XUMHYECKUX POPMYIT
XUMHYECKON UCXOJs U3 BAJIEHTHOCTU U | IBYyXaTOMHBIX COEAMHEHUN
CBA3U ANEKTPOOTPHULIATETLHOCTH | (OKCUIOB, CYJIb(UIOB, THIPUIOB
U T.IL.).
3. 3agaHus Ha UCTIONB30BaHUE
XUMHYECKOM CUMBOJIMKH U
Ha3BaHUU COCNUHEHUHN I10
HOMEHKJIAType MEXIyHapOAHOIO
COI03a TEOPETUYECKON U
MPUKJIATHON XUMUU U
TPUBHAJIBHBIX Ha3BaHUH IS
COCTAaBJICHUSI XUMUYECKUX
bopMy1 1BYXaTOMHBIX
coeTMHEeHUH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U T.11.) U
JIPYrUX HEOPraHUYECKUX
COEIMHEHUH OTAEJIBHBIX KJIacCOB
1.2 | OKO01 Ileprognueckuii | XapakTepus3oBaThb 1. Tect «Meramyeckue /
OK 02 3aKOH U XHMHYCSCKHE JICMCHTEI B HEMETaJNIMISCKUE CBOMCTBA,
tabmuma J1.1. COOTBETCTBUU C UX AIEKTPOOTPULIATEIBHOCTD U
MeneneeBa HOJIOKEHUEM B CPOJZICTBO K 3JIEKTPOHY
NEPUOANYECKON CUCTEME | XMMUYECKHUX IEMEHTOB B
XMMHUYECKHX 3JIEMEHTOB COOTBETCTBHUE C UX JICKTPOHHBIM
1. MenneneeBa CTPOCHMEM M IOJIOKEHHUEM B
NEepUOINYECKOll cucteme
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XHUMHUYECKUX 31eMeHTOB JI. 1.
MenpeneeBay.

2. [IpakTHueckue 3a1aHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOECHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U IEPUOANYECKUM
W3MEHEHHEM CBOMCTB
XHMUYCCKHX JJIEMCHTOB U HIX
COCIUHEHUN B COOTBETCTBUM C
nosioxkenueM Ilepuonnueckoi
CHUCTEME.

3. [IpaKTHKO-OpUEHTUPOBAHHBIC
TEOPETHUUECKHUE 3aJJaHUs Ha
XapaKTEePU3AMNI0 XUMHUIECKUX
aeMeHTOB: «MeTammnueckue /
HEMETaJUIMISCKUE CBOMCTRA,
AIEKTPOOTPULIATEIBHOCTD U
CPOJCTBO K DJIEKTPOHY
XHMHYECKHX DJICMCHTOB B
COOTBETCTBUE C UX AIEKTPOHHBIM
CTPOECHHMEM U TMOJIO0KEHUEM B
MEPUONYECKOIN CUCTEME
XUMHYECKHX 31eMeHToB J[.1.
MeHnaeneeBa»

Paszgea 2.
XuMmuueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XHMHUYECKUX peakuui

KonTtposbsnas padora
«CTpoeHue BemecTsa u
XUMHNYECKHUE pealcupm»

2.1

OK 01
OK 04

Turmer
XUMHUYECKHUX
peakuuii

CocTaBisTh peakiuu
COCIMHEHUS, PA3JIOKCHHUS,
o0MeHa, 3aMelleHNS,
OKHCIIMTENIbHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

1. 3agauu Ha cocTaBieHHE
YPAaBHEHUUN PEaKLIAN:

— COEJIMHEHUs], 3aMeIlIeHUs,
pa3noKeHus, 0OMeHa;

— OKHUCIIUTENBHO-
BOCCTAHOBUTEJIBLHBIX PEAKIIUi C
UCIIOJIb30BaHHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

2. 3amaun Ha pacyeT MacChl
BEIlECTBA WK 00bEMaA

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO U3
YYaCTBYIONINX B PEAKITUN
BEILECTB; PACUETHI

Macchl (00BEMa, KomruecTBa
BEIIECTBA) MPOYKTOB PEaKIInH,
€CJIM OJTHO U3 BEIECTB UMEET
IPUMECH

2.2

DIEKTPOIUTHYE
cKast

JIACCOLIHAIINS U
HOHHBI 0OMEH

CocTaBisiTh ypaBHEHHUS
XUMHYECKUX PEeaKLUU
HMOHHOTO 0OMeHa C
y4acTHEeM
HEOpPraHMYECKUX BEILIECTB

1. 3agaHus Ha COCTABJICHUE
MOJIEKYJIAPHBIX U MOHHBIX
peaKuuii ¢ y4acTHEM KHCJIOT,
OCHOBaHHMI M COJIEH,
YCTaHOBJICHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI
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2. JJaboparopHast padota "Tunsl
XUMHUYECKHUX peakiuii”

3 Paznea 3. HccaenoBarh crpoenne u | KonrpoasHnas padora
Crpoenne n CBOlicTBa «CBolicTBa HEOPraHUYeCKHUX
CBOlicTBa HEOPraHUYecKuX BeIIECTB»
HEOpPraHu4yecK | BellecTB
HX BellecTB
3.1 | OK01 Knaccuduxanus | Knaccupunuposars 1. Tect «HomenkmnaTypa u
IIK.. , HOMCHKJIaTypa | HEOPraHUYECKUe HA3BaHUE HEOPTaHUYECKUX
U CTPOCHHE BEIIECTBA B COOTBETCTBUU | BELIECTB UCXO/SI U3 UX
HEOPTraHUYECKH | C UX CTPOCHHEM XUMHYECKON (OPMYIIBI HITU
X BEIIECTB COCTaBJIEHUE XUMUYECKOU
(bopMyJIIBI HCXOIS U3 Ha3BaHUS
BEIIIECTBA 10 MEXITYHAPOTHOM
WU TPUBUAJIBHOU
HOMEHKJIAType».
2. 3a1aum Ha pacueT MaccoBOM
J10JTi (MacChl) XUMHYECKOTO
aJeMeHTa (COeTMHEHNUs ) B
MOJIEKYJIe (CMECH).
3. [IpakTrueckue 3a1aHust 1O
KJIacCU(HUKAIK, HOMEHKIIaType
U XUMHAYECKUM (HOpMYyIIaM
HEOPraHMYECKHUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.
4. ITpakTuyeckue 3a1aHus Ha
ONPEAECICHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHJIa XUMHYECKON
CBSI3M U TUIA KPUCTAJUIMYECKOMN
pelIeTKH
3.2 |OKO01 dwusuko- YcraHaBIMBaTh 1. Tect «OcobenHocTH
OK 02 XUMHYECKHE 3aBHCHUMOCTH (PU3UKO- XUMHYECKHUX CBOWCTB OKCHUJIOB,
CBOMCTBA XHMHYCCKHX CBOMCTB KHCJIOT, OCHOBAHHIA,
HEOpPraHMYECKH | HEOPraHMYECKHX BEMIECTB | aM(OTEPHBIX TUAPOKCUIOB U
X BEIIECTB OT CTPOCHUST aTOMOB 1 coJei.

MOJIEKYJ1, & TAKXKe TUIIA
KPUCTaJUIMYECKOMN
pELIETKH

2. 3ajiaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHYECKUX
peakuuii C y4acTUEM IIPOCTBIX U
CJIOXHBIX HEOPraHUYECKUX
BELIECTB: OKCHJIOB METAJLIOB,
HEMETaJUIOB U aM(POTEPHBIX
AJIEMEHTOB; HEOPTAHUYECKUX
KHCJIOT, OCHOBAaHUH U
aM(pOTEPHBIX TUIPOKCHUIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIIHUX UX CBOWCTBA
Y CIIOCOOBI TIOJTYYCHHS.

3. IlpakTHKO-OpHUEHTUPOBAHHBIC
TEOpEeTUYECKHE 3aJJaHNs Ha
CBONCTBA U NOJIy4YEHUE
HEOPraHUYeCKUX BEILIECTB
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3.3 | OKO01 Unentudukamu | Uccraenosath 1. IIpakTHKO-OpHEHTUPOBaHHbIE
OK 02 o KayeCTBEHHbBIE PEAKINU 3aJlaHUs TI0 COCTABJICHUIO
OK 04 HEOPraHMYECKH | HEOPTraHMYECKHX BEIIECTB | XUMUYECKUX PEaKIUi C
X BEILIECTB y4acTHEeM HEOPTaHUYECKUX
BEIIECTB, UCIOIb3YEMBbIX JJISI UX
UACHTU(PUKAIIH.
2.Jlaboparopnas pabota:
“Unenruduranus
HEOPraHUYECKUX BEIIEeCTB”
4 Paznean 4. HccaenoBath crpoenne u | KonTpoabHas padora
CtpoeHue u cBoiicTBa oprannyeckux | «CTpoeHue u CBOMCTBa
CBOIICTBA BelleCTB OpPraHHYeCcKHX BelecTB»
OpraHu4YecKuX
BelleCTB
41 | OKO01 Knaccupuxanmusa | Knaccuduuposars 1. 3ananus Ha cocTaBIeHUE
, CTPOEHUE U OpraHMYECKHE BEIECTBA B | Ha3BaHUI OPraHUYECKUX
HOMEHKIIaTypa COOTBETCTBUHU C UX COEJIMHEHUH 10 TPUBUAIBHOMN
OPraHMYECKHUX | CTPOCHUEM WJIM MEXKAYHApOHOM
BEIIIECTB CUCTEMATHYECKOU
HOMEHKJIaType.
2. 3aaHus Ha COCTABJIEHHE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpPMYIT
OpraHUYeCKHUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.
3. 3ajauu Ha ompeseseHre
npocTtennien GopmMyIibl
OpraHNYeCcKON MOJIEKYJIbI,
UCXO/s U3 AIIEMEHTHOT'O COCTaBa
(8 %)
42 | OKO01 CaoiicTBa VYcranaBnuBaTh 1. 3aganus Ha cocTaBIeHUE
OK 02 OpPTaHUYECKHX | 3aBHCHMOCTBH (PU3UKO- YpaBHEHHUIA XUMUIECKHX
OK 04 COEIMHEHUI XUMUYECKHX CBOMCTB peakiuii ¢ ydyacTuem

OpTraHN4YC€CKUX BCIICCTB OT
CTPOCHUS MOJICKYJI

OpraHUYEeCKHUX BEIIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHSI.

2. 3a/1aHus HA COCTaBJICHHE
ypaBHEHUN XUMUYECKHUX
peaKIuii, UWIUTIOCTPUPYIOILIUX
XMMHYECKHE CBOMCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUS
JTAaHHBIX PEaKIUl U
T€HETUYECKOU CBS3HU
OpPraHUYEeCKUX BEIECTB Pa3HbIX
KJIACCOB.

3. PacuerHsle 3amauu 1mo
YPaBHEHUSIM PEaKLUil C
Y4aCTHEM OPraHUYECKUX
BEILIECTB.

4. JlTaboparopHas paboTa
“IIpeBpanieHuss OpraHU4eCKUX
BEIIIECTB IIPY HarpeBaHuu"
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4.3 | OKO01 Unentudukamu | Uccraenosath 1.IIpakTUKO-OpUEHTUPOBAHHbIE
OK 02 sl OPraHUYECKHUX | KaueCTBEHHBIE pEaKluu 3aJlaHUs TI0 COCTABJICHUIO
OK 04 BEIIIECTB, UX OpPraHUYECKHUX XMUMUYECKHUX PEaKIuii ¢
3HAYEHUE U COEIMHEHUHN OTIENIbHBIX YYacCTHEM OPTaHUIECKUX
NPUMEHEHHE B | KJIacCOB BEIIECTB, B T.4. HCIIOJIb3YEMBIX
OBITOBOI U JUTSL UX UIEHTU(UKALIUY B OBITY
IIPOM3BOJICTBEH U TIPOMBILIIEHHOCTH.
HOM 2.JlabopartopHnast paboTa:
JesITeTbHOCTH “NnenTuduxanys OpraHn4eckKux
YesioBeKa COCTMHEHUH OTACITHHBIX
KJIaCCOB”
) Paspea S. XapakTepu3oBaThb
Kunernuyeckue | BJMsiHHE Pa3THYHBIX
7 (¢akTopoB Ha
TePMOJAMHAMMY | paBHOBeCHe U CKOPOCTh
ecKue XHUMHYECKHX Peakuui
3aKOHOMEPHOCT
U NPOTEeKAHUS
XMMHYECKHX
peakuuii
5 | OKO01 Ckopoctb XapaKkTepHu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 XUMHYECKHX BJIMSIHAE KOHLIEHTPALUH TEOpEeTUYECKHE 3aJJaHNs Ha
peakuui. pearupyromux BenecTs 1 | aHanu3 (PakTopoB, BIMSIOMINX HA
XUMHUYECKOe TeMIIepaTypbl Ha CKOPOCTh | H3MEHEHHE CKOPOCTH
paBHOBECHE XUMUYECKHUX PEaKIIUN XUMHYECKON PEAKIIUH.
XapakTepu30BaTh [TpakTHKO-OpUEHTHUPOBAHHBIE
BIIMSTHAE M3MEHCHHUS 3aJJaHHs HA TIPUMECHEHUE
KOHIIEHTPALlUH BEIECTB, npuniuna Jle-latense qis
peakLuu Cpesibl U HaXOKICHUS HATPaBJICHUS
TeMIIepaTypbl Ha CMeEILEHHs] paBHOBECHS
CMEIICHUE XMMUUYECKOT0 | XUMUYECKOW peaKkuy U aHaIu3
paBHOBECHS (bakTOpOB, BIUAIOUINX HA
CMENICHHE XMMHYECKOIo
paBHOBECHSI
6 Pasgeu 6. HccnaenoBaTh HCTHHHDbIE
PacTBOpbI PacTBOPHI € 3aJaHHBIMHU
XapaKTepUCTUKAMHU
6.1 | OKO01 Ilonsgrue o Pa3nuyath ucTHHHBIC 1. 3apauu Ha MPUTOTOBJICHUE
OK 02 pacTBopax pacTBOPHI pacTBOpPOB.
2. IIpakTHKO-OPHUEHTUPOBAHHBIE
pacueTHbIe 3aJaHKs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMbIe B OBITOBOW U
MPOU3BOJACTBEHHOMN
JIeSITEIIbHOCTH YeJIOBEKA
6.2 | OK01 Uccnenosanue | Mccnenosats pusnko- Jlaboparopnas pabota
OK 04 CBOWCTB XMUMUYECKHEe CBOWCTBA “IIpuroToBIeHHE PaCTBOPOB™
pacTBOpOB HCTHHHBIX PACTBOPOB
Il | IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE COJlepKaHMe (COAepKaHHe PUKJIATHOIO
MO/YJIfA)
7 Paszgen 7. OueHuBaThb NMoCjaeACTBHA | 3alUTa Keiica (¢ yueToM

Xumus B ObITY

OBLITOBOW U

Oyayuei mpogeccuoHAJIbHOM
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) | NMPOM3BOACTBEHHOI AesiTeJIbHOCTH)
NMPOU3BOJCTBEH | /IeSITEJILHOCTH Ye10BEKA
HOH ¢ MO3MIIUIA
AEATEJILHOCTH | IKOJOIMYECKOMN
YyeJI0BeKa 0e30MmacHOCTH
OK 01 Xumus B 0biTy | OuenuBath nocnenctsust | Keiic (c yuerom Oyaymeit
OK 02 " OBITOBO U npodecCHOHATEHON
OK 04 MIPOU3BOJACTBEH | MPOU3BOJACTBEHHOM JIeATEIIbHOCTH)
OK 07 HOM NEATEIBHOCTH YeJioBeKa ¢ | BO3MOKHBIE TEMBI KEHCOB:
JeSITEIbHOCTH no3unuii skonorudeckorr | 1. [Torernienue kumara u
9eoBeKa 0e3omacHOCTH BBICBOOOJKJICHUE Ta30BBIX

THIPATOB CO JIHA OKEaHa.
2. Bynyme MaTepualtsl s
aBua-, MallluHO- U
pruOOPOCTPOCHHUS.

3. HoBble MaTepuansl 1is
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PACTHUTENBHBIX IPETIAPATOB

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA OBYYAIOLLIUMUCSA
YYEFHOU JUCHUIIJIMHBI B YACTU JOCTUXXEHUS JINYHOCTHBIX

PE3Y/IbTATOB
JInuHOCTHBIE pe3yabTaThl Koa muuHOCTHBIX
peajJn3anuy NporpaMMbl BOCIIUTAHUSA pe3yibTaToB
(Oeckpunmopwi) peaau3zanuun
NPOrpamMMslI
BOCIIMTAHMS
Oco3Haromnui ce0s rpakIaHMHOM U 3alIUTHUKOM BEJTUKON CTPaHBbI. JP1
[IposiBnsrOIINN aKTUBHYIO TPAXKIAHCKYIO MMO3UIMIO, J1EMOHCTPUPYIOIINI
MPUBEP)KEHHOCTh MPHUHIIMIIAM YECTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH,
SKOHOMUYECKH aKTHUBHBII M YyYacTBYIOIIMH B CTYJEHUYECKOM H JIP 2
TEPPUTOPUAIBHOM CaMOYIPABJICHUH, B TOM YHCJIE Ha YCIOBHSX
J0OpOBOJIHUECTBA, MPOAYKTHBHO B3aUMOCHCTBYIONINN M y4aCTBYIOIIHUMA
B JICSITENILHOCTH OOIIECTBEHHBIX OpPraHU3aIlni.
CobOmroaroniiii - HOpMBI ~ MPABOMOPSIAKA,  CIHEAYIOIUN  Haeanam
IrpaXIaHCKOr0 00IIecTBa, obecredeHusl 0€30MacHOCTH, MPaB U CBOOOT
rpaxkaan  Poccumn. JlosyibHBIH K = yCTAaHOBKaM MW INPOSIBIEHUSAM
IpeJCTaBuTeNe  CyOKyJbTYp, OTIMYAKOIMH WX OT TIpynm ¢ JIP 3
JEeCTPYKTUBHBIM M J€BUAHTHBIM TIOBEJEHUEM. JleMOHCTPUPYIOIIHIA
HENpUATHE U NPEeIyNpexIalomnil COLMaIbHO OMAaCHOE MOBEJICHUE
OKPYKaIOIINX.
[IposiBistromnii 1 IEMOHCTPUPYIOIINI YBa)KEHHUE K JIFOASM Tpya,
OCO3HAIOMIMK  LEHHOCTh COOCTBeHHOro Ttpyaa. Crpemsmmiics K JIP 4
(GbopMUPOBaHUIO B CETEBOM Cpejie JINYHOCTHO U MPOoeCCHOHATBLHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIIEIay.
JIeMOHCTpUpYIOIIMI ~ TPUBEPKEHHOCTh K POJHOM  KYyJbTYpE,
UCTOPUYECKON MaMsATH Ha OCHOBe Jt00BM K PomunHe, ponHomy Hapoay, JIP5
Majoil poJauHe, MPUHATUIO TPAJULHUOHHBIX LIEHHOCTEU
MHOTOHalIMOHAJILHOTO Hapoaa Poccum.
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HpOfIBJ’IﬂIOHII/Iﬁ YBaAXXCHHUC K JIIOAAM CTAPIICTO IMMOKOJICHUSA M TOTOBHOCTD K
Y4acTuro B COLII/IB,HBHOfI MNOAACPIKKE U BOJIOHTCPCKUX NBUKCHUAX.

JIP 6

Oco3Haromuii  NPUOPUTETHYHD  LIEHHOCTh  JIMYHOCTH  YEJIOBEKAa;
YBKAIOIINNA COOCTBEHHYIO M UYXKYIO0 YHHUKAJIBHOCTh B PAa3JIMYHBIX
CUTYalUsX, BO BceX opmax U BUJaX JNESTEIbHOCTH.

JP 7

[IposBRsOMIMK U JAEMOHCTPUPYIOIIUN YBa)KEHHE K MPEICTaBUTEISIM
Pa3TUYHBIX 3THOKYJBTYPHBIX, COITUAIBHBIX, KOHPECCUOHATBHBIX U HHBIX
rpynn. Conpu4acTHBIM K COXPaHEHUIO, MPEYMHOKEHUIO M TPaHCIALUU
KYJIBTYPHBIX TPaJULUN U LIEHHOCTEN MHOIOHAIIMOHAJILHOTO POCCUIMCKOIO
roCy/apcTBa.

JIP 8

CobOmromaromuii ¥ MPOMAraHAUPYIONMK  TpaBuja 3I0pPOBOTO |
Oe3omacHoro oOpa3a JKH3HHM, CIOpPTa; MPEAYNPEeKAAIONHiA Tu60
MPEOI0JIEBAIOIINA 3aBUCUMOCTH OT aJIKOTOJis, TabaKa, TICUXOAKTHBHBIX
BEIIECTB, a3apTHBIX UTP U T.1. COXpaHSIONUINI ICUXOJIOTHUECKYIO
YCTOIZHHBOCTB B CUTYaTUBHO CJIOKHBIX WJIA CTPEMUTCIIBHO MCHAIOIIUXCA
CUTYaIIUsX.

JIP 9

3a0o0TsImuiics O 3alIUTe OKpY’Kaloled cpeiabl, COOCTBEHHOW M YY’KOU
0€3011aCHOCTH, B TOM 4Hclie IU(POBOIi.

JIP 10

[TposiBnsitomnii yBaykeHHe K JCTETHMUECKUM IIEHHOCTAM, OOJaaroniuii
OCHOBAaMH 3CTETUYECKON KYJIbTYPBHI.

JIP 11

[IpuHuMarOIMii CeMENHBIE LEHHOCTH, TOTOBBIM K CO3JaHUI0 CEMbH U
BOCIUTAHUIO JI€TE€H; JEMOHCTPUPYIOIINN HENPUATHE HACWIHS B CEMbBE,
yX0/J1a OT POJAUTENILCKOM OTBETCTBEHHOCTH, OTKAa3a OT OTHOLLEHHI CO
CBOMMH JIETbMU U UX (MHAHCOBOTO COJICPKAHMS.

JIP 12

JIn4HOCTHBIE pe3y/bTaThl peaju3alii NPOrpaMMbl BOCIIMTAHUS,
oTpac/jieBbIMU TPeOOBAHUSMM K 1€J10BbIM Ka4eCTBAM JTUYHOCTH

omnpe/eeHHbIE
(TIpu HATTUYIHIH)

JemoncTpupytomuii ymeHue 3¢ HEeKTUBHO B3aUMO/ICHCTBOBATH B

KOMaH/JI€, BECTH JIUAJIOT, B TOM YHUCJIE C UCTIOJIb30BAHUEM CPEJICTB JIP 13
KOMMYHHUKAITUH

JleMOHCTpUPYIOIIMIA HABBIKM aHAJIM3a U UHTEpIpEeTalui HHPOPMAIUH U3 JIP 14
Pa3IMYHBIX UCTOYHUKOB C Y4ETOM HOPMATHBHO-TIPABOBBIX HOPM

JleMOHCTpHUPYIONIHiA TOTOBHOCTh U CLIOCOOHOCTH K 00pa30BaHHIO, B TOM

qrcie caMooOpa30BaHMIO, HA MIPOTSHKEHUH BCEH JKM3HU; CO3HATEIILHOE JIP 15
OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIICITHON
npodeCCHOHATBLHON U 00IECTBEHHON JEATEIHHOCTH

Oco3Haromuii 3HaYUMOCTh TPO(HECCHOHATLHOTO Pa3BUTHS B BRIOpAaHHOMN JIP 16
npodeccun

CoxpaHeHue TpaAuLUN U MOAIEpKaHUE ITPECTHUXKa CBOEH JIP 17

o0pa30BaTesIbHOIN OpraHu3aluu
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