IIpunoxenue
Kk OOII CIIO no crenuanbHOCTH
53.02.08 My3bikaabHOe

3BYKOOIIEPATOPCKOEC MACTEPCTBO

PABOYASA ITPOI'PAMMA YYEBHOI'O ITPEJIMETA

OY A.12Xumust

2024 r.
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oOpa3oBaHMsl B Tpejieiax OCBOCHHS O0Opa30BaTENBbHBIX MPOTPAMM  CPEIHETO
npodeccuoHanbHOro  oOpasoBaHus (mucbMo JlemapTamMeHTa TOCYIapCTBEHHOM
MOJINTUKHU B cpepe cpeiHero npodeccuoHaIbHOro 00pa3oBaHus U MpodeccnoHalIbHOTO

obyuenus ot 01.03.2023 Ne(05-592)
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1. OBIIIASI XAPAKTEPUCTUKA MIPUMEPHOM PABOUYEN ITPOT' PAMMABI
OBIIEOBPA30OBATEJIBHOMN JUCHUILJIAHBI «XUMUS»

1.1. MecTo nucuMIIMHBI B CTPYKTYpe OCHOBHOM NpodeccHoHaNbHO 00pa3oBaTelbHOM
NPOrpaMMblI

OOmeoOpa3oBaTenibHas AMCUMIIIMHA «XUMHS» U3ydaercs Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIE Y4eOHOro IlaHa OCHOBHOW MPOQecCHOHANBbHON 00pa3oBaTeNbHOM
IporpamMMbl  YKpymHEHHBIX Tpynn mo mpodeccun 53.02.08 My3bIkanbHOE 3BYKOOIIEPATOPCKOE
MacTepCcTBO, YTBEP)KACHHBIM IpUKa3oM MuHHUCTepCTBa o00pa3oBaHMs M Hayku Poccuiickoii
®enepanun ot 13 aBrycra 2014r. Ne 997.

[Tepuon 0O6yueHus U pacupeaeaeHue o ceMecTpam onpeersieT 00pa3oBaTeabHas OpraHu3aIus
CaMOCTOSITENIbHO, C YYE€TOM JIOTHKH (OPMHUPOBAHUS TPEAMETHBIX pPE3yJbTaToOB, OOMIMX W
npoeCCHOHATBHBIX ~ KOMIETCHIUH, MEXIPEAMETHBIX CBSI3€ C  JIPYI'MMH JAMCHUIUIMHAMH
0011e00pa3oBaTeaILHOr0 U 00IENPO(hEeCCHOHATBFHOTO IUKIIOB YU4eOHOTO TUIaHA.

1.2. Heaun u miianupyemMble pe3yibTAThl OCBOCHHUS THCHUTIIHHBI

1.2.1. lleau u 3aga4u AU CHUILIHHBI

@dopMHUpOBaHUE y CTYAEHTOB NPEICTABICHUS O XMMUYECKOM COCTaBISIOIIEH €CTECTBEHHO-
Hay4YHON KapTUHBI MHMpa KaK OCHOBBI NPUHATHA PELICHUH B >KU3HEHHBIX M IPOU3BOCTBEHHBIX
CUTYyalUsIX, OTBETCTBEHHOI'O MIOBEACHUS B IPUPOAHOM cpefe.

3agauyu AMCHMILIMHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHHsS XUMHUYECKHX IPOLIECCOB U
ABJICHUM B OKpY)KAalOLIEW cpene, LEIOCTHOW HAYyYHOM KapTUHbI MHUpPA, B3aWMOCBS3U H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHHS COCTaBJISTb (OPMYJbI HEOPraHMYECKMX W OpPraHMYECKHUX BEIIECTB,
YPaBHEHMSI XUMUUECKUX peaKIil, 00bACHATh UX CMBICI, HHTEPIPETUPOBATH PE3yJIbTaThl XUMUYECKUX
DKCIEPUMEHTOB,

3) cdopmHupoBaTh HABBIKM MPOBEACHUS MPOCTEHIIMX XUMHMUYECKHX SKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUN C COOJIOZCHNEM MpaBUi 0€30IacHOTO OOpalleHUs ¢ BELIeCTBaMHU U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HH(OPMALMIO XUMHYECKOIO XapakTepa U3 Ppa3InyHbIX
HCTOYHUKOB;

5) copmupoBaTh YMEHHUSI IPOrHO3UPOBATH MOCIEACTBHUS CBOEH AESITEIbHOCTH U XUMUYECKUX
HOPUPOHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX IPOLIECCOB;

6) copMupoBaTh MOHUMaHUE 3HAYMMOCTH JOCTHKEHUH XUMUYECKOM HAyKHU U TEXHOJIOTUH JUIs
pa3sBUTHSI COLMAIBHOM U IPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyempble pe3yabTaThl 0CBOEHHsI 0011e00pa30oBaTeIbHON TUCHUILIUHBI B c00TBeTCTBHHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

aKTyaJIM3upoBaTh NpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh CYIIECCTBCHHBINH TPU3HAK WM
OCHOBAaHUsA OJIA CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I u
0000IIECHMS;

- ompeAensaTh MeIH JCSITEIbHOCTH,
napaMeTpbl U KPUTEPUHU UX JIOCTHKCHHUS,
- BBIABJIATH 3aKOHOMepHOCTH nu HpOTHBOpeqHﬂ B
paccMaTpUBaEMbIX SBJICHHSIX;

3aaaBaTb

Koa n I[lnanupyemsble pe3yabTaTbl 0CBOECHHS AU CHUNIIHHBI
HAMMEHOBAaHHU
e

dopMHpyeMbIX O6mme’ JMCcHunIMHAPHbIE?

KOMIIeTeHI U

OK 01. B yacTu TPpyA0BOr0 BOCIIUTAHMSA: - BJIAJETh CHUCTEMOM XMMHUYECKHX 3HAHUH, KOTOpas  BKJIIOYACT:

Bri6upats - TOTOBHOCTh K TpPYyAy, OCO3HAHHWE IIEHHOCTH | OCHOBOIMOJAralolue MOHITHS (XUMUYECKHI JJIEMEHT, aToM, JJIEKTpOHHAas

CIOCOOBI MacTepcTBa, TPYI0JII00HE; oboJjiouka aroma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYJIa,

pelIeHus 3aJa4 | - TOTOBHOCTb K  aKTUBHOM  JIEATEIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPHULATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKAs

npoecCHoHal | TEXHOJIOTHYECKON U COIMAIBHON HAIPaBICHHOCTH, | CBS3b, MOJb, MOJSpPHAs Macca, MOJSPHBIA OOBEM, YIJIEPOIHBIA CKEIIET,

bHOU CIOCOOHOCTh ~MHHUIIMHUPOBATh, IUIAHUPOBATh U | GYHKIMOHATIbHAS TPYIINA, paguKkai, U30MEepHs, U30Mepbl, TOMOJIOTUYECKUIl

NESATETLHOCTH | CAMOCTOSTENIBHO BBITIOJIHATH TAKYIO JAEATEIBHOCTD; | Psill, TOMOJIOTH, YTIEBOAOPO/bI, KUCIOPOA- U a30TCOJIEp)KAIIUE COCAUHECHHUS,

NPUMEHUTEIbH | - HHTEpeC K pa3IuYHbIM cepam | OMOJIOTMYECKH aKTUBHBIE BellecTBa (YIJIEBOABI, JKUPBI, OEIKH), MOHOMED,

0 K pa3Niu4YHbIM | MPoeCCHOHATBHOM IeATEITFHOCTH, MOJMUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE  COCIUHEHHS,

KOHTEKCTam OBiageHne  yHUBEpPCAJIbHBIMM  Y4eOHBIMHU | KDUCTAJUIMUECKAs PEIIETKa, THUIBI XUMHUYECKHX pPEaKIHil (OKUCIUTEIbHO-
NMO3HABATEJIbHBIMU JIEHCTBUSIMH: BOCCTaHOBUTEIBHBIE, 9K30-U IHAOTEPMUUYECKUE, PEAKIIMK HOHHOTO OOMEHa),
a) 0a3oBble JIOTHYECKHE NeHCTBHA: pacTBOP, JIEKTPOIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTUYECKAS JUCCOIUALUSA,
- CaMOCTOSITEJIbHO bopmynupoBaTh U | OKUCIIUTENh, BOCCTAHOBUTENH, CKOPOCTh XUMHUYECKON peaKIiu, XUMUUIECKOe

paBHOBeCHE), TEOPHMM M 3aKOHBl (TEOpPUS XUMHUYECKOTO CTPOEHUS
oprannueckux BemectB A.M. bytnepoBa, Teopust 3I€KTPOIUTHUECKOMN
aucconyanuu, nepuogudeckuil 3akod .M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3BIK XHUMHH, (PAKTOJIOTUUYECKUE
CBEJIEHHUS O CBOMCTBAaX, COCTaBe, MOJyUYEHUH U OE30MIaCHOM HCIIOJIb30BAaHUH
BAKHEHIINX HEOPraHWYECKUX U OpraHWdYecKuX BEIIeCTB B OBITY U
MIPAKTUYECKOU IEATEIbHOCTH YEII0BEKA,

- YMEThb BBISABIIATh XapaKTEpHbIE IPU3HAKK M B3aWMOCBS3b H3YYEHHBIX
MIOHATUM, IPUMEHATH COOTBETCTBYIOIIUE ITOHATUSA [IPU OIIMCAHUU CTPOCHUS U

! YKa3blBaloTCA NMYHOCTHbBIE W meTanpegmeTHble pesynbTaTtbl 3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B otrnaronbHoi dopme, popmmpyemble obieobpasoBaTeibHOM

ANCUUNANHOMN

2 IncumMnanHapHble (MpeameTHbIe) pe3ybTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NPenoAaBaHua AUCLMMINHDI




- BHOCUTb KOPPEKTHUBBI B IESITEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJbTATOB LENSAM, OLECHHUBATH
PHUCKY MOCTEACTBUIN ACATEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE NPU PELIEHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJICTh HaBBIKAMH y4€OHO-UCCIIEI0BATEIbLCKON 1
MPOEKTHOM JIESTENbHOCTH, HABBIKAMH Pa3peIICHUS
npo0Jem;

- BBUIBJISITh TPUYUHHO-CIICICTBEHHBIE CBS3U H
aKTyaJIU3UpOBATh 3a/1ady, BBIIIBUTaTh TUIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTBI IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh
MapaMeTpbl U KPUTEPUU PELLICHUS,

- AHAJIM3UPOBATH MOJIYYEHHBIE B XOJI€ PEIICHUs
3a7a4l PE3yJbTaThl, KPUTUYECKU OLECHHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTH 3HAHUS B IO3HABATEIBHYIO U
MPAKTUYECKYI0 00JIaCTH KU3HEACATEHbHOCTH,

- yYMEeTb HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00J1acTel;

- BBIABMTATh  HOBBIE  HJEH,
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;
- CIOCOOHOCTh X MCIOJIb30BaHUS B
IT0O3HABATEJILHONW U COLMAIBHON IPAKTUKE

npeajiaratb

CBOMCTB HCOPTaHUYCCKUX M OPraHNMYCCKHUX BEIIECCTB H HX HpCBpaH.[CHHfI;

BBIABJIATH B3aMMOCB3b XHUMHUYCCKUX 3HAaHUH C IIOHATUAMU n
IpEACTAaBICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX MIPECIAMETOB;

- YMCTb HCIIOJIB30BAaTh HanMCHOBAHUA XHUMHUYCCKUX COGI[I/IHGHI/Iﬁ
MCKIAYHApPOAHOTIO  COHO3a TeOpeTI/I‘IeCKOﬁ n HpHKHaHHOﬁ XUMHHU H

TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIMX BEIIECTB (3TUJICH, alleTUIICH, TJUIEPHH,
¢denon, Qopmanbaerus, yKCyCHas KHCIOTa, TJMIMH, YrapHbli ras,
YIJIEKUCIIBIN Ta3, aMMUaK, TalieHas U3BeCTb, HEeralleHas U3BeCTb, TUThEBas
colla U APYTUX), COCTaBIATh (POPMYJIbI HEOPraHMUYECKUX U OPraHUYECKUX
BEILIECTB, YPaBHEHUS XUMHYECKUX PpEAKIUH, OOBACHITH WX CMBICI;
MOATBEPKIaTh XapakTepHbIe XUMHYECKHE CBOICTBa BEIICCTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMH M 3aMMCAMH YPAaBHCHUM XUMHUYECKHUX
peaKInii;

- YMETh YyCTaHaBJIMBATh MPUHAJJIC)KHOCTh H3YYCHHBIX HEOPTraHUYECKHX U
OpPraHMYECKUX BEIIECTB K OMPEEICHHBIM KJIaccaM U TPYIIaM COeIMHEHUH,
XapaKTEepPU30BaTh WX COCTaB M BAXKHEWIIINE CBOMCTBA; OMPENETSATH BUIBI
XUMHYECKHUX CBs3ei (KOBaJeHTHAas, MOHHAs, METajlInyecKasi, BOJOPOJHAs),
THUIIBI KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIAaCCH(PUIIMPOBATH XUMHUYECKUE
peaKkiuy;

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBISIOIICH
€CTECTBEHHOHAY4YHOW KapTHUHBI MHUpA, POJM XUMHHM B TO3HAHUM SIBIICHUN
npuposibl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATFHOM TPaMOTHOCTH, HEOOXOUMOM IS pelIeHus] MPaKTUIECKUX
3a/1a4 ¥ IKOJOTHYECKA OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 3J0POBBIO U
MIPUPOIHOM CPEJIE;

- YMETh TPOBOJUTH PACUYEThl MO XUMUYECKUM (GopMyjaM U ypaBHEHUSIM
XUMHYECKUX  pEaKIuid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTEPHU3YIOMIUX BEMIECTBA ¢ KOJTMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS JJIA TPHUHITHS PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUIX, CBSI3aHHBIX C BEILIECTBAMHU U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOMCKa,
aHanmm3a u
UHTEPIIpETaluU
UHPOpPMALIUU U
nH(}pOpMaITnOHH
BI€ TEXHOJIOTHH
TUIS
BBITTOJTHEHHS
3a/1a4y
npodeccrnonan
bHOU
JeSITeTbHOCTH

B 00s1acTH HIEHHOCTH HAYYHOI'O NO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd © OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JIMaJIore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeECTa B
MOJUKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KYJIbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJIbMH U TIO3HAHUS MUDPA;

- OCO3HAHHWE IIEHHOCTH HAY4YHOW JESITEIbHOCTH,

FOTOBHOCTh  OCYHIIECTBJISTH  NPOEKTHYIO U
HCCIIEIOBATENBCKYIO JIESITEIIbHOCTD
WHJIMBUIYAILHO U B TPYIIIIE;

OBiaseHne  yHMBEpPCAJbHBIMM  Y4eOHBIMH

NMO3HABATEJIbHBIMY JIEHCTBUSIMH:

B) padora ¢ ungopmanmei:

- BJIQJICTh HABBIKAMH TIOJyYCHUS WHPOPMAIUH U3
HWCTOYHUKOB pa3HbIX THUIOB, CaMOCTOATEIbHO
OCYIIECTBIATh MOUCK, aHAJN3, CUCTEMATU3ALUIO U
WHTEPIPETAINIO HHPOPMAIIHN PA3TUIHBIX BHIOB U
dhopm npecTaBieHus;

- co3JaBaTh TEKCThl B pa3jM4YHbIX (opmarax c
y4eTOM Ha3HauyeHHs HWHPOpPMAIMK U  1EJIEeBON
ayIUTOpUHU, BBIOUpas ONTHUMANBHYIO  (opMy
MIPEACTABICHUS U BU3YyalIU3aIlHH;

- OLEHHMBaThb JOCTOBEPHOCTb, JIETUTUMHOCTb
nHpopManuu, €€ COOTBETCTBHE IPABOBBIM U
MOPJIbHO-?TUYECKUM HOpMaMm;

- HCIOJIb30BaTh CpeacTBa HWH(GOPMAIIMOHHBIX |
KOMMYHHUKAIUOHHBIX TEXHOJOTHH B pEIICHUN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJCHHEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKH O€30MacHOCTH,

- YMETb IJITAHUPOBATH U BBIMIOJIHATH XUMUYECKHI AIKCIEPUMEHT (IIPEeBpaIICHUS
OpPraHWYECKUX BEIIECTB MIPU HarpeBaHUU, ITOTYUYEHUE STUIICHA U U3YUECHHE €ro
CBOMCTB, KaueCTBEHHbIC PEAKIMM Ha albJErHJbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; JACHATypalus OCIKOB MPH HATPEBAHHWH, I[BETHBIC PEAKIIUU OCIKOB;
MIPOBOAUTH PEAKIIMM HOHHOT'O OOMEHA, OMPEEIIATh CPey BOJAHBIX PACTBOPOB,
KaueCTBEHHBIC pPEaKIUU Ha cynbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTMOH aMMOHUS; PEIIATh SKCIEPUMEHTANIbHBIE 3a7a4 110 TemaMm "Metamibl"
n "Hemeramibl") B COOTBETCTBUU C MPAaBUIaMH TEXHUKU O€30IaCHOCTH MpU
oOpallleHuu ¢ BelecTBaMU U Jab0paTOpHBIM 000pyI0BaHUEM; MIPEICTABIATh
pe3yJIbTaThl XMMHYECKOTO OJKCIEPHUMEHTa B (opMe 3amuch ypaBHEHUUH
COOTBETCTBYIOIIUX peakuil U (OpMyIHpOBaTh BBIBOABI HAa OCHOBE 3TUX
pe3yJIbTaToB;

- YMETh aHATTU3UPOBATh XMMHUUECKYIO0 HH()OPMALIKIO, TTOTy4aeMyI0 U3 Pa3HbIX
HMCTOYHUKOB (CpeACcTB MaccoBoi nHpopmanmu, cetb IHTEpHET U ApyTHe);

- BJIaJIeTh OCHOBHBIMU METOaMH HAYYHOT'O TIO3HAHUS BEIIECTB M XUMHUECKUX
sIBJICHUH (HaOJI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMeTh NPOBOAMTH pacueThl MO XHUMHUYECKUM (opMmyiamM U ypaBHEHHUSIM
XUMHYECKHX  PEaKIMid ¢  HCIOJB30BAaHWEM  (U3HUYSCKUX  BEJIMYMH,
XapaKTepU3YIOIINX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHbIE XUMHUYECKUE 3HAaHUS A1 HPUHATUS PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM




TUTHEHBI, PEeCypcoCOepeKeHHs, TPaBOBBIX U
TUYECKHX  HOPM, HOPM  HH(POPMAIIMOHHOMN
0€30IaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopManuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3aMOJIECTBO
BaTh U
paboTath B
KOJUUICKTUBE U
KOMaHjIe

- TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEAEIICHUIO;
-OBJIaJICHUE HaBbIKaMU yaeOHo-
HCCIIEIOBATENILCKOW, IMPOEKTHOM W COLUMAIBbHOU
NEeSATEIbHOCTH;

OBianenue YHUBEPCAJIbHbIMHU
KOMMYHUKATHUBHBIMHU /IeHiCTBUSIMH

0) coBMeCTHas 1eATeJIbHOCTD!

- TNOHMMaThb M UCIOJb30BaTh IPEUMYIIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOMN paboThI;

- NOpUHUMATh UEIU COBMECTHOW JIE€ATEJIbHOCTH,
OpPraHu30BbIBaTh U KOOPJAWHHUPOBATH JIECUCTBHUS IO
€e JIOCTH)KEHUIO: COCTaBIATh IUIAH JIEWCTBUU,
pacnpenensaTh pojid ¢ Y4ETOM MHEHUW YYaCTHUKOB
00CyKJaTh pe3yiabTaThl COBMECTHOM paboThI;

-  KOOpJIMHUPOBATH U BBINOJHATH paboOTy B

YCHOBUAX peanbHOoro, BUPTYaJIbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYILLECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYAIUSAX, TPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM
OBiajieHne YHUBEPCAJIbHBIMHU PeryJsiTHBHBIMU
AeCTBUAMMU:

') MPUHATHE ce0s1 U APYTUX JII0/Ieii:

- IPUHUMATh MOTHUBBI U apTYMEHTHI JPYTHUX JTIOACH
IIPY aHATN3E PE3yJIbTaTOB JCITCILHOCTH;

- YMETb IUIAHUPOBATh U BBIIOJIHATh XUMHUECKUI SKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUMU, MIOJIYUEHHUE ITUIIEHA U U3YUYEHHE €TO
CBOWCTB, KAayeCTBEHHbIC pEaKUUM Ha aJbJETHIbl, Kpaxmaj, YKCYCHYIO
KHCJIOTY; JA€HaTypalus OEJKOB IIPU HArpeBaHWUMU, I[BETHbIE PEAKLMU OEIIKOB;
IIPOBOJIUTH PEAKIIMK HOHHOT'O 0OMEHa, ONIpeIeNATh CPely BOJAHBIX paCTBOPOB,
KauecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJ-aHUOHBI, Ha
KaTMOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "Meraisl"
n "Hemeramibl") B COOTBETCTBUU C MpaBUIaMH TEXHUKH 0€30IaCHOCTH IpHU
oOpallleHHH ¢ BellecTBaMH U JIAOOpaTOpHBIM 000pYy10BaHNUEM; IPECTABIATh
pe3yabTaThl XMMHYECKOTO SKCIepHUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIMX PEAKIMA U (HOpMYyIUpOBaTh BHIBOJBI HAa OCHOBE 3THUX
pe3yIbTaTOB




- IPU3HABaTh CBOE MPABO M IIPABO APYTHX JIFOACH Ha
OIIUOKHU;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C
MO3UIIMH JIPYTOTO YEJIOBEKa;

OK 07. B o0s1acTH 3K0JIOTM4€CKOTr0 BOCIIUTAHUSA: - chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBIISIOIICH
CopeiicTBoBaTh | - c(HOPMUPOBAHHOCTH SKOJOTHMUYECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHOH KapTUHBI MHUpPA, POJM XMMUU B TO3HAHWUU SIBICHUH
COXPaHEHUIO MMOHMMAaHHUE BIMSHUS COLIMAILHO-3KOHOMHUYECKUX | IPUPOABI, B (OPMHUPOBAHUH MBIIUICHUS U KYJbTYypbl JUYHOCTH, €€
OKpY’)KaloIe | MpOLIECCOB  HA  COCTOSHUE  TPUPOAHOW U | QyHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOH JUIS PELICHUS MPAKTUYECKUX
cpenpl, COLIMAJILHOW  Cpebl, OCO3HAaHUE TJI00ATBHOTO | 33J]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
pecypcocOepex | XxapakTepa KOJIOTHYECKHX Mpo0iIeM; IIPUPOJIHOM Ccpefe;
€HHUIO, - IUIAaHUPOBAHWE W OCYILIECTBICHHE ACHCTBHI B | - yMeTh COOIIOATh MpaBHia HKOJIOTMUYECKU 11eJ1eco00pa3HOro MoBeIeHUs B
IIPUMEHSATH OKpyXarollled cpele Ha OCHOBE 3HAHUS Lelel | ObITy U TPYJOBOW NESATENIbHOCTH B ILIEJIAX COXPAaHEHUS CBOETO 370POBbS U
3HaHUS 00 YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA; OKPY’KaloIlled NPUPOJHOM Cpelbl; YUUTHIBATH ONACHOCTh BO3JCHCTBUS Ha
U3MEHEHUU AKTUBHOE HETIPUATHE JEHCTBUM, IPUHOCSIIMX BpE] | )KUBBIE OpPraHU3MbI OIPEICIICHHBIX BEIIECTB, ITIOHUMAsl CMBICH ITOKA3aTess
KJINMATA, OKpY’Karolllen cpee; MpeAeNIbHON JOMYCTUMON KOHLIEHTpaluu
IPUHLINIIBI - yYMEHHE TMPOTHO3UPOBATH HEOIArONPHITHBIC
OepexIINBOro 9KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
IIPOM3BOJCTBA, | ACWCTBUH, IPEIOTBpAIIATh UX;
3¢ PeKTUBHO - pacipeHue OIIbITa JESATEIIBHOCTH
JICHCTBOBATh B | DKOJIOTMYECKON HAIIPaBJICHHOCTH;
Ype3BbIUANHBIX | - OBJIaJICHHE HaBbIKaMU y4eOHO-
CUTyalHsIX HCCIIEA0BATENIBCKOM, IPOEKTHON U COLIMAIBHON

JEeATEIbHOCTH;
IIKS...

3 MK ykasblBatoTca B cooTBeTcTBUM ¢ DIOC CMO peannsyemoit npodeccun / cneumansHoCTH




2. CTPYKTYPA U COAEPKXAHUE OB[HEOBPA3OBATEJILHOﬁ JUCHUITIINHBI
«XHUMUSA»

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Bun yueOHo# padoThI O0Bem B yacax
O0bem o0pa3oBaTebHOI NPOrPaMMbl JUCHHUILINHBI 48

B T.4

OcHoBHoOE coaepxraHue 32

BT. 4..

TeopeTuyeckoe o0ydeHue 16
MPAKTUYECKHE 3aHITHS 16
IMpome:xkyTounasi arrectanus (1ud.3ager) 2
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2.2. TeMaTnyeCcKMil IJIAH U COAEPKAHME JUCHUILIHHBI

HauMmenoBanue Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO} ecCHOHAILHO-OPUEHTHPOBAHHOE), OBLeM 1aco dopmMupyembie
. 'HEM 4aCOB
pa3aesioB u TeM Ja0opaTopHble U MPAKTHYECKHEe 3aHATHS, IPUKJIATHON MOTYJIb KOMIIETeHIM I
1 2 3 4
OcHoBHOE coepraHue 32
Pasnea 1. OcHOBBI CTpOEHUs BelecTBa 6
Tema 1.1. OcHoBHoOe cogepkaHue 2 OK 01
Crtpoenue aToMOB
XAMIIECKIX Teopernueckoe odyueHue 2
JJIEMEHTOB U y g
npupoaa CoBpeMeHHast Mojelb CTpoeHus atoma. CHMBOJMYECKMM SI3BIK XUMHUU. XUMHUYECKUU DIIEMEHT.
XIMIUECKO DnekTpoHHass KoH(urypamus aroma. Kiaccudukanuss XMMHUYECKUX 3JIEMEHTOB (S-, -, d-?J'IeMeHTBI).
CBSI3H Banentaslie 3JIEKTPOHBI. BanentHOCTE. DneKTpoHHas npupoaa XUMHUYECKON CBS3H. 2
DIEeKTPOOTPULIATEILHOCTh. BUABI XHUMHYECKOW CBS3M (KOBaJIeHTHAs, HWOHHAs, METAJUIMYECKas,
BOJIOPOJTHAS) U CITOCOOBI €€ 00pa30BaHUS
IIpakTH4eckue 3aHATHSA 2
Pemrenne 3aganuii Ha HCHOJIL30BAaHME XHUMHYESCKOM CHMBOJIMKM M Ha3BaHUM COCOUHEHUH IIO
HOMEHKJIaType MEXIYHAPOIHOIO COI03a TEOPETUUECKOU M TPUKIIAAHOW XUMUU U TPUBUAIBHBIX Ha3BaHUI
JUTSL COCTaBIICHUS XUMUYECKUX (POPMYJT TBYXaTOMHBIX COEIUHEHUN (OKCHIOB, CYJIb(PHUIOB, THAPUIOB U
T.I.) U APYTUX HEOPTAaHUYECKUX COCTUHEHUI OTAENbHBIX KJIaCCOB. 2
[IpakTrueckue 3aaHusl HA YCTAHOBJIEHUE CBSA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX JIEMEHTOB U
MEPUOIUYECKUM M3MEHEHHEM CBOMCTB XMMHYECKUX 3JIEMEHTOB U UX COEIMHEHHH B COOTBETCTBHH C
nojoxxenueM lleprnonnueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 2 OK 01
[Tepuoanueckuii OK 02
3aKOH U TaOIHIA I[IpakTHyeckune 3aHATHSA 2
H.HN. Menneneepa _
[Tepuoanueckas cucrema xuMmuueckux aneMeHToB .M. Menaeneesa. ®u3nueckuii CMbICI 5

[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
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3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMUYECKOro anemenTa B [lepuonnueckoit cucreme. MupoBo33peHUYECKOE U HAyYHOE 3HAYEHUE
[Tepuonuueckoro 3akona .M. Menaeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX
XAMUYCCKHUX DJIEMEHTOB.

Pemenne nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUUYECKUX
3IEMEHTOB « MeTaTn4ecKie / HeMETAUTHIECKIE CBOMCTBA, SJIEKTPOOTPUIIATEIIBHOCTh XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHH C MX JICKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B TIPUOUICCKON CUCTEME
xuMuueckux asemenToB .. Menaeneera»

Pazgen 2. XumMmuyeckue peakunu

Tema 2.1. Tumesr
XUMHAYECKHAX
peakiuii

OcHOBHOe coiep:KkaHue

Teoperuueckoe o0yueHue

Knaccugukanys u TUIBI XUMUYECKUX PeaKuil ¢ y4acTHeM HeopraHndyeckux BeuiecTB. CocTraBieHue
YPaBHEHMI peakluil COeIMHEHMs], PAa3JI0KEHHs, 3aMellleH s, 0OMeHa, B T.4. peakl1il ropeHus,
OKHCJICHUSA-BOCCTAHOBJICHHS.

VYpaBHEeHMsI OKHUCIEHUS-BOCcCTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTED.
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/JIE, TPOU3BOJICTBEHHBIX Mpolieccax U
KU3HEIEATEIIBHOCTH OPraHNU3MOB

HpaKTuquKue 3aHATHSA

KonuuectBeHHble OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XUMHUHM U PacyeThl 10
YPaBHEHUSAM XUMHUYECKUX peakuuii. Mosib Kak eIMHWIa KOJIMYEeCTBAa BellecTBa. MossipHas Macca.
3aKOHBI COXpaHEHHUsI Macchl M PHEPruu. 3akoH ABorajapo. MomsipHblii 00beM ra3oB. OTHOCHUTENbHAS
IJIOTHOCTh Ta30B. PacyeTsl Mo ypaBHEHUSAM XMMHUYECKUX PEAKIUN C MCIOJIh30BAHHEM MacChl, 00BheMa
(HOpMasbHBIE YCIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA

OK 01

Tema 2.2.
DIEeKTpONUTHYECKA
sI JUCCOLIHALINS U
HOHHBIA 0OMEH

OcHoBHOE coaepKaHHe

Teoperuyeckoe o0yueHue

OK 01
OK 04
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Teopus snexkrpoauTuyeckol aucconranuu. MoHbI. DNEeKTPOIUThI, HEIEKTPOIUThI. Peakiuu MoHHOTO
obmena. CocTaBleHHE peaKIMii MOHHOrO OOMEHa IYTEM COCTAaBJIEHUS UX IOJHBIX U COKPAIICHHBIX
MOHHBIX yYpaBHeHUH. KHCI0THO-OCHOBHBIE peakiyuu. 3a1aHusl Ha COCTaBJIEHUE HOHHBIX PeaKLUi

JlabopaTopHble 3aHATHS

JIaGoparopHas paboTa “TUIBl XUMUYECKUX PEaKIun”.

HccnenoBanue THIOB (110 COCTaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOIIMXCS BEIIESCTB) U TPU3HAKOB
XUMHUYECKHUX peaknwuid. [IpoBeneHne peakiinii HOHHOTO 0OOMEHa, OIPEICIICHNE CPE/Ibl BOAHBIX
pacTBOPOB. 3aJlaHKs Ha COCTABIICHUE MOHHBIX PEaKIINi

KonTpoabnas
CtpoeHue BemiecTBa U XUMUYECKUE PEeaKIINU

padora 1
Paznea 3. CTpoeHne 1 CBOMCTBA HEOPraHMYECKHUX BellleCTB
Tema 3.1. OcHoBHOe coJep:kaHue OK 01
Kiaccudukanms, OK 02
HOMEHKIATypa i Teoperuueckoe o0yueHue 1IK...
CTpOCHHE .
S — IIpenmer Heopranuueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemiecTs. [IpocTsie U c10kKHbIE

p BeniecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEHIECTB (OKCHIBI, THAPOKCUIBI, KHCIOTHI, COJIH). B3auMocBs3b
BEIIECTB

HEOPraHMYECKUX BEIIECTB. ArperatHble COCTOSHUS BelecTBa. Kpucrannmuueckue 1 aMmopHbie
BellecTBa. TUIBI KPUCTAINIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJISIpHAs, MOHHASI, METAJIJINYECKast).
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCUMOCTb
XUMHUYECKON aKTUBHOCTH BEUIECTB OT BU/a XUMHUYECKON CBSA3H U TUIA KPUCTAIUINYECKON PEIIETKH.
[TprurHBI MHOTOOOpa3usl BEIECTB

HpaKTuquKue 3aHATHUSA

Homenxknarypa HeopraHMuecKrx BEIIeCTB: Ha3BaHHME BELIECTBA UCXO/IS U3 UX XUMUYECKOU (HhOpMYIIbI
WA COCTaBJIEHUE XUMHUYECKON (OPMYIIBI HCXO/Is U3 Ha3BaHMUs BEIIECTBA 10 MEXTyHAPOTHON
(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYPE.

Pemienne mnpakTHUecKuX 3aJaHUi MO KJIAacCH(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opMyiiam
HEOpPraHMYECKHUX BEIIECTB Pa3IMYHBIX KjaccoB (yrapHblil Tra3, YIVIEKHCIBIM ra3, aMMHUak, ramiieHas
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W3BECTh, HETallleHas! U3BECTh, ITMThEBAsl COA U JPYTHX): HA3bIBATh U COCTABIATH (DOPMYJIBI XUMUYCCKUX
BEIIECTB, ONPEILSISITh MPUHAIC)KHOCTh K KJIaccy.

HcTouyHnkH XMMHYECKOH HHpOpMAIUK (CPEICTB MAaCCOBOM MH(pOpMAIUH, ceTh IHTEpHET U IpyTHe).
[Touck nHGOpPMAaLIMHK 10 HA3BaHUAM, UACHTHU(UKATOPAM, CTPYKTYPHBIM GopMyiam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHue OK 01
XUMUYECKHE OK 02
CBOICTRA Teopernueckoe o0yueHue 1IK...
HEOPraHUYECKUX .

Mertamiel. O0uue ¢uszndyeckue U XUMHUYeckue cBoictBa meramioB. CriocoObl mosryueHusl. 3Ha4eHue
BOHICeCTB METaJUIOB M HEMETALUIOB B INPHUPOAEC M KU3HEICATEIBHOCTH 4eJloBeKa M opraHu3moB. Kopposus

METAJUIOB: BUJIbI KOPPO3HUH, CLIOCOOBI 3aIlIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBa HEMETaUIOB. THIMYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIIaTypa COeJUHEHU HeMmeTamioB. KpyroBopoTsl

OMOTEHHBIX JIEMEHTOB B IIPUPOJIE

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKHUX BEILECTB (OKCHJIOB, TMJIPOKCHI0B, KUCIIOT,

coJieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHU,

BBICIINX OKCHJIOB Y TUAPOKCUIIOB

IIpakTH4eckue 3aHATHSA

CocraBiieHHE ypaBHEHMM XMMHMUYECKUX PEAKIHUM C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX

BELIECTB: METAUIOB M HEMETAJUIOB; OKCHJOB METaJIOB, HEMETAUIOB M aM(pOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMW M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIeH,

XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemenne npakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKMX 3aJlaHUil Ha CBOMCTBA, COCTaB, IOJIYYEHHE U

0e30MacHOe UCIOJb30BAaHUE BAXKHEHIIMX HEOPraHMYEeCKUX BELIECTB B OBITY M NPaKTHYECKON

JESTEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOe coep:kaHue OK 01
WNnentudukanus OK 02
HEOPraHHYECKHX JlabopaTopHble 3aHATHS OK 04
BEILIECTB

JIaGoparopHas pabota «neHTHupHUKaIMsI HEOPraHUUYECKUX BEILIECTBY.
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Pemenue skcnepuMeHTaNbHBIX 3a7a4 II0 XMMHYECKMM CBOMCTBaM METAIJIOB M HEMETAJJIOB, IIO
pacro3HaBaHMIO U IOTYYECHUIO COEAMHEHUH METAJUIOB U HEMETAJLIOB.

WnenTudukanuss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIe peakiuu Ha cyibpaT-, KapOoHAT- U XJIOPU-
aHMOHBI, HA KATUOH aMMOHMSI

KonTpoasnas
padora 2

CBolicTBa HEOPraHMYECKHUX BEIIECTB

Pa3pgea 4.

CTpoe}me H CBOMCTBA OpraHn4e€CKux BEIIECTB

12

Tema 4.1.
Kiaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHoBHOE CoAECpPKaHUEC

Teoperuueckoe o0yueHue

[losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XUMHUH Kak Hayku. [Ipeamer oprannueckor xumun. Mecto u
3HAYEHUE OPraHNYECKOW XUMHMH B CUCTEME €CTECTBEHHBIX HAYK.

XHAMHMUYECKOE CTPOCHHUE KaK IOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO UX BAJICHTHOCTH.
OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. bytieposa.
VYriepoaHblid CKENET OPraHUYEeCKOW MOJIEKYJIbl. 3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO
CTPOEHHUs MOJEKyY. M3omMepus U U30MeEpBL.

[lonsiTue o @QyHkumoHanbHOM rpynmne. Panukan. IlpuHuunel KiacCMQUKaMU — OpPraHUYECKUX
coeMHEeHUI. MexXayHapoaHas HOMEHKIATypa U IIPUHLUIIBI HOMEHKIIATYPbl OPTaHUYECKUX COCIUHEHUMN.
[TonsiTre 00 a30TcoEpKALIUX COEAMHEHUSIX, OMOJIOTHYECKH aKTUBHBIX BelllecTBax (yIriieBojax, *Kupax,
OerKax U Jip.), BHICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO)

HpaKTuquKue 3aHATHUSA

Homenkiatypa opraHuyeckux COEIWHEHHH OTAENBbHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIIIEHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPOJbI, CIUPTHI, (DEHOIBbI, abJETH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJ OPTaHUYECKUX BEIIECTB OTICITHHBIX
KJIACCOB, HUCIIONb3ysl WX HA3BaHUS IO CUCTEMATHYECKOM W TPUBUAIBLHOM HOMEHKJIAType (ITHIIEH,
aneTuieH, THIepuH, (eHon, (GopmanbAeTul, YKCyCHas KHCJIOTa, TIWIWH). PacdeTsl mpocreniei
(hopMyIIBI OPraHUYEeCKOM MOJIEKYJIbI, UICXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
IIK...

OcHoBHOe coaep:kaHue
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Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COCTUHEHUN

TeopeTnyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENBbHBIX KJIaccoB (0COOEHHOCTH
KJ1accu(UKaLMU 1 HOMEHKJIaTypbl BHYTPH Kjlacca; TOMOJIOIMUYECKUH psal v obmwas popmyia; U30Mepus;
¢u3nvecKrue CBONCTBA; XUMHUECKUE CBOMCTBA; CLIOCOOBI MOMYUYCHHS):

— MpenaebHbIe YIIIEBOAOPObl (aIKaHbl M IUKJIOAJIKaHbl). ['opeHHMe MeTaHa KakK OJIWH W3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBINIICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YTICBOIOPOIOB, HAXOXKICHHUE B
MIPUPO/IE€ U IPUMEHEHHUE alIKaHOB;

— HenpeJiebHbIe (AIKEHbI, ATKUHBI U aJIKaJJMEHbl) U apOMaTUYeCKue YriieBoa0poibl. ['openue arerminena
KaK UCTOYHHK BBICOKOTEMIIEPATYPHOTO MJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KHCTIOPOACOIEPKAIINE COSTUHEHUS (CITUPTHI U (DeHOIIBI, KAPOOHOBBIE KUCIOTHI M (DUPHI, abICTHIIbI U
KCTOHBI, JKUPBI, yIrieBOAbl). [IpakTHdeckoe MNPUMEHEHHWE OSTUJICHIJIMKOISA, TJIMIEPHHA, (eHOoa.
[IpumeHnenune QopManpaeruaa, ameTaabJIeruaa, YKCYCHOW KHCJIOTHL. Mblla Kak COJM  BBICIIMX
KapOOHOBBIX KUCIOT. MoOroIHe CBOMCTBA MbLIa

— a30TCo/IepIKallME COeAMHEHNS (AMUHBI 1 aMUHOKHUCIIOTHI, OesikK). BricokoMomeKynsipHble COeTUHEHUS
(cuHTeTMYecKMEe ©  OHOJIOTUYECKU-AaKTUBHBIE). MoHOMeEp, TMOJIUMEp, CTPYKTypHOE  3BEHO.
[Tonumepu3zanus 3TUIEHa KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOJIb30BaHUS.

I'enernueckas CBA3b MEXKIY KJIaCCaMHM OPraHUYECKUX COEIMHEHUN

HpaKTuquKue 3aHATHSA

CBoiicTBa OpraHMYEeCKMX COEAMHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS U MEXIyHapoJaHas
HOMEHKJIATypa, XMMHUYECKHE CBOICTBA, CIIOCOOBI MOJIy4YEHHU): MIpe/iebHbIe (AJKaHbl U IUKIIOAJIKaHbI),
HenpeaeabHble (AIKEeHbI, IKUHBI U aJIKaJJMeHbl) 1 apOMaTHUYECKUE YTIEBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCTIOTHI U A(UPBHI, aJbAECTUABl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHNs HA COCTABJICHHE YPABHEHMM XMMHYECKHMX PEAKIMH C YYaCTHEM OPraHHYECKUX
BEIIECTB HA OCHOBAHMHU UX COCTaBa U CTPOCHUS

CocraBreHne cxeM peakuuii (B TOM 4YHCIE€ 10 MPEAJoKEHHBIM IeMoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHNYECKUX COCTUHEHUH OT/AEIbHBIX KJIaCCOB, CIIOCOOBI HX
MOJIyYeHHUsT M Ha3BaHUWE OPraHMYEeCKUX COEAMHEHHUH 10 TPHUBHAIBHON WJIM MEXIyHAPOJIHOM
CHUCTEMATUYECKON HOMEHKIIATYPE.

OK 01
OK 02
OK 04
IIK...
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Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUYCCKUX Sa,I[aHI/Iﬁ Ha CBOMCTBa OPraHu4YCCKUx
COCIMHCHHI OTICIbHBIX KIACCOB

JlabopaTopnasi pabora

JlaGopaTopHas pabota “IIpeBparieHus OpraHnYECKUX BEIIECTB IIPH HArpEeBaHUH'".
ITonyuyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoAeInpoBaHre MOJIEKYJI U XUMAYECKUX MPEBPALLCHUN
Ha [IpUMEpE 3TaHA, STUJICHA, aAlleTUIICHA U Jp.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
IpUMEHEHUE B
OBITOBOH U
MIPOU3BOCTBEHHOM
EeSITENTbHOCTH
yeJIoBeKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coenuHeHus. llpumeHnenue u Ouonoruueckas poib yriaeBojnoB. OxucieHue
yIJIE€BOJAOB — HCTOYHHMK DSHEPrUM KHUBBIX OpraHu3mMoB. OO0JaCTM NPUMEHEHUS aMHHOKHUCIOT.
[IpeBpamenwst 6€1KOB MUK B opranu3Me. buonorunueckue pyHkuun 6enkoB. buonornueckue GyHKIUN
XKHUPOB. PoJib opraHnueckoil XMMHUU B perIeHuH NpoodiieM NUIeBoi 6€301acHOCTH

Ponbp opranmueckoil XMMHUH B pEHIEHUHM MPOOJIEM SHEPreTUYECKOM O€30IacHOCTH, B PAa3BUTUHU
MEIUIUHBI, CO3/IaHUHM HOBBIX MaTepUaJIOB, HOBBIX UCTOYHUKOB 3HEPrUM (aJIbTepHATUBHBIE HCTOUHUKHU
sHeprum). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUYECKHUX BEIIECTB OT/AEIbHBIX KIacCOB
(YyriaeBoJopoAbl, CHUPTHL, (EHONbI, XJIOPOPraHUYECKHE IMPOU3BOAHBIC, ANBIECTHUABI U Jp.), CMBICH
[IOKa3aTelis MPeAeIbHO TOIYyCTUMON KOHLIEHTpaluu

JlaGopaTopHble 3aHATHUS

JlabopaTtopHas padora: “VMneHTudukaims OpraHMueCKuX COeIUHEHNN OTACTbHBIX KIacCOB”
WnenTudukans opraHiuecKuX COeIMHEHNH OTAEIbHBIX KJIACCOB (Ha MpUMepe ajlbJeru0B, Kpaxmaia,
YKCYCHOW KHUCJIOTBI, OEJIKOB U T.I1.) C UCIIOJIb30BAaHUEM UX (PU3UKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX
KayecTBEHHBIX peakiuil. JleHarypamus Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu OENKOB.
Bo3HMKHOBEHHE aHAMTUYECKOIO CHTHala C TOYKHM 3PEHUS XMMHUYECKHX MPOIECCOB MPHU MPOTEKAHUU
KayeCTBEHHON peaKlny, MO3BOJISIONIEH NASHTH(PHUIINPOBATH NMPEI0KEHHBIE OPTaHUYECKHE BEIeCTBa

KonTposbHasn
pabdora 3

CrpyKTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB

OK 01
OK 02
OK 04
IIK...
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Pasnea 5.

Kunernueckue n TEPMOINHAMHUYECCKHUEC 3AKOHOMEPHOCTH MPOTEKAHUA XUHMHYECCKUX peakunﬁ

CkopocTh OcHoBHOe coJep:kaHue OK 01
XUMHYECKUX OK 02
peaKLHii. IIK...
XUMHYECKOE
paBHOBECHE

TeopeTnyeckoe o0yueHue

CKOpOCTb peakIiM, €€ 3aBUCHUMOCTb OT PAa3JIUYHBIX (PAaKTOPOB: MPHUPOJBl PEATMPYIOIIUX BEILIECTB,

KOHLEHTPALlMd pEearupyroomux BELIECTB, TEMIEpaTypbl U IUIOMAAM PEAKIHMOHHOM IOBEPXHOCTH.

TemnnoBbie 3G GEKTh XUMUYECKUX peakIMid. DK30- U SHAOTEPMHUUYECKHUE, PEAKLIUH.

OO6paTtuMocTh peakuii. XMMHYECKOE PABHOBECHE M €T0 CMEIIEHHUE MO ICHCTBHEM Pa3InIHBIX (PAKTOPOB

(KOHLIEHTpalMsl peareHTOB WM IMPOAYKTOB pPEaKLUMH, JaBleHHE, TemIeparypa) Ais CO3/1aHUus

ONTUMAJIbHBIX YCIOBUI IPOTEKaHUs XUMUYeCKUX npoueccos. IIpunnun Jle [larense

IIpakTH4eckue 3aHATHA OK 01

OK 02

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJjaHUN Ha aHaIU3 (AKTOPOB, BIUSAIOLUIMX HAa H3MEHEHHE 171 %

CKOPOCTH XUMHUYECKON PEaKIMH, B T.4. C O3ULUI SKOJIOTMYECKH 11€71eco00pa3HOro MoBeJACHUs B ObITY U

TPYJOBOH JEATEIBHOCTH B LIEJSIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPY’KAOIEN IPUPOJHON CPEJIBI.

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHouna Jle-Illarense st

HaXOXXJCHUs HalpaBJICeHUs] CMEIIEHWs pPAaBHOBECHS XUMHUUYECKOM peakUuud U aHanu3 (akTopoB,

BIIUSIIOLIUX HA CMEILEHNE XUMUYECKOTO paBHOBECHS
Paznea 6. PactBopsI
Tema 6.1. OcHoBHOE coaepKaHHe OK 01
[TonsaTue o OK 02
pacTBOpax Teopernyeckoe o0yueHue OK 07

IIK...

PactBopenune kak Qusuko-xumuyeckuii mpormecc. PactBopsl. CrnocoObl TPHUTOTOBJICHHS PAaCTBOPOB.
PactBopuMocTs. MaccoBasi 105151 pacTBOPEHHOT0 BeliecTBa. CMBICI TOKA3aTeNsl MPEeAEIbHO T0MYyCTUMOM
KOHIEHTPALMU U €r0 UCIIOJIb30BAHHE B OIIEHKE SKOJIOTUYECKON O€30MacHOCTH.
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IIpaBuna 5KOJIOTMYECKH LEJIeCO00OPA3HOI0 IOBEACHHUS B OBITY M TPYJOBOH [EATENBHOCTH B LEJSIX
COXpaHEHUsl CBOETO 3J0POBbsl U OKPY’KAIOIIEH NPUPOJHON CPEABL; ONTACHOCTh BO3JIECUCTBUS HA YKUBBIE
OpPraHMU3MBI OIPEJCIICHHBIX BEIIECTB.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33aJaHUN HA PACTBOPHI, UCIOIb3yEeMbIe B OBITOBOW U
IIPOU3BOJICTBEHHON JEATEIILHOCTH YEJIOBEKA

Tema 6.2. OcHoBHOE coepxaHue OK 01
Hccnenosanue OK 02
cBoiicTB pactBopos |/1adopaTopHbie 3ansTHS OK 04
JIaGoparophas pabota «IIpuroroBiaeHue pacTBOPOB». TIK....
[IpuroTtoBneHue pacTBOpPOB 3a/laHHON (MaccoBoO, %) KOHLIEHTpalMH (C IPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEJICIIEHUE CPeJIbl BOJHBIX PACTBOPOB.
Pemrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccuonanbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue MPUKIATHOI0 MOLYJIs)
Paznen 7. Xumusi B ObITY U MPOU3BOACTBEHHOI I1eATEILHOCTH YeI0BeKA OK 01
OK 02
Xumnsi B OBITY 1 5 OcHoBHOE coep:kanue OK 04
IIPOM3BOJICTBEHHOM OK 07
JeSITebHOCTH Teopernueckoe o0yuenune 77 %

YCIO0BCKa

Hogeliime 1ocTHKeHUsT XUMUYECKON HAyKH M XUMUYECKOH TexHojoruu. Posb XxumMuu B obecriedeHnu
9KOJIOTMYECKO, SHEPreTUUEeCKON U MUIIEBOM 0e301acHOCTH, pa3BUTUU MeAuIMHbIL. [IpaBuia noucka u
aHaM3a XUMHUYECKOW HMH(OpPMAlMM W3 Ppa3IMYHBIX HCTOYHMKOB (HayyHas W Yy4eOHO-Hay4Has
JauTepaTypa, CpeacTBa MaccoBoi nHpopmanuu, cetb IHTepHET)

IIpakTH4eckne 3aHATHA

ITouck m aHanmu3 KeHCOB O NMPUMEHEHUM XMMHUYECKHX BEIIECTB M TEXHOJIOTHH € ydeToMm Oyayrien
npodeccnoHalbHOM ~ EATEeIbHOCTH MO  TeMaM:  BaKHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLIMOHHBIE = MaTe€pualbl, KpacKH, CTEKJIO, KEpaMHMKa, MaTepuaiabl Uil JJIEKTPOHMKH,
HaHOMAaTepHallbl, TEKCTHJIbHbIE BOJIOKHA, WCTOYHUKHM OJHEPrHMHM, OpPraHWYeCKUe U MHHEpalbHbIE
y1oOpeHus, IeKapcTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura: [IpencraBnenue pe3yabTaToB pelIeHUs KelicoB B GopMe MUHU-I0KIIa/1a ¢ TIpe3eHTanuen
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IIpomeskyTouHas aTTecTanMs MO AMcHuNIMHe (aud.3a4er)

Bcero

48
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3. YCJIOBUS PEAJIM3AIIMA ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITTINHBI

3.1. TpeboBaHMSA K MUHUMAJILHOMY MATEPHAIBHO-TEXHHYECKOMY 00ecneyeHn 0
st peanu3aiiii  MPOTPaMMbl  TUCIUIUIMHBI JOJDKHBI OBITH TPEIyCMOTPEHBI CIEIYIOIIHE
CHelalibHbIe TOMEIICHUs: yUeOHbI KaOMHET XUMUU H/UIIKM y4eOHOU XUMHUUYECKOH TabopaTopuH.

Oo6opynoBanue y4eOHOro KaOuHera (HArJsIHble MOCOOMA): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJIe MOJIEKyYJl, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIUU MPOCTBIX U CJIOKHBIX BEIIECTB
W/WIA KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
y4eOHbIe GUIBbMBI, UGPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHUsI: KOMIIBIOTED C YCTPOMCTBAMHU BOCIIPOU3BEICHHS 3BYKa,
NPUHTEP, MYJbTUMEIUA-TIPOEKTOP C SKPaHOM, MyJbTUMEIUHHAs JO0CKa, yKa3Ka-Tpe3eHTep Ui
IIPE3EHTALAMN.

Oo6opynoBanue JjadopaTtopum U padovYux MecT JIadOpPaAaTOPUM: MEH3YPKH, IHIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIIbI, IPEIMETHbIC U MOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KareJbHBIX peakiuii, GuiIbTpoBaibHAsg Oymara, MPOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3HHOBBIC
npoOKu, QoHapuku, HAOOP PEaKTHUBOB, CTEKJISHHBbIC MATOYKH, IITATUBHI Ui MPOOUPOK; MEPHbBIE
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbIC YAIIKH, IMAHIETHI, (WIBTPHI OyMakHbIE, BaTa, Mapisi, YacOBHIC CTEKJIa,
JICKTPOTUIUTKH, JTaOOPATOPHBIC IITATUBBI, CIIUPTOBBIE TOPEIKH, CIIUYKH, TPHOOP YIS TOTYUYCHHUS
ra3oB (Wi mpoOUpKa ¢ ra300TBOJHON TPYOKOM), AepKaTeIH I MPOOUPOK, CKIISTHKU [Tl XPaHEHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XuMHueckue ctakanbl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTENIbHBIE LIUMIBL; CEKYHAOMEPHI (TaliMepbl), MepHbIe TTpooupku (Ha 10-20 M) U MepHbBIE KOJIOBI
(25, 50, 100 u 200 mur), BomsiHast OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC MAJ0YKH; KOHUYECKHUE KOJIObI
st TuTpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU HJs ompeneneHus pH u cranmapTHas
WHAWKATOpHAS IIKaJla; YHUBEPCATbHBIM UHIUKATOp; numneTku Ha 1, 10, 50 mu (wnu mo3aropsl Ha 1, 5
u 10 M), OropeTku Ui TUTPOBaHUS, MeaUIIMHCKUE mmnpuiibl Ha 100—-150 mi, nabopartopHble W/uau
aHaJIUTUYEeCKUe Bechl, pH-MeTpsl, cymibHbIN mIKad, u 1p. 1adbopaTopHoe 000pyI0BaHNE.

3.2. UnpopmannoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

1. 151 peanuzanuu nporpaMMbl OMOIMOTeUHBIN (POHI 00pa30oBaTeNbHOM OPraHU3aluy 10JKEH
UMETh TIeYaTHbIE W/WIM DIIEKTPOHHBIE 00pa3oBaTeNbHbIE H HH(POPMAIMOHHBIE PECYpPCHI,
PEKOMEHIOBaHHBIE JJIsl HCIIOIh30BaHMU B 00pa30BaTeIbHOM IpoIIecce, He CTapIie 5 JeT ¢ MOMEHTa
U3JIaHUS.

2. PexomenayemMble TieuaTHbIE U3JaHUS M0 pealn3aluu 00I1e00pa3oBaTeIbHON AUCIUTUTMHBI
MPEJICTaBICHBI B METOAMYECKUX PEKOMEHIAINAX [0 OpraHu3alui o0ydeHusl.

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBILIEOBEPA30BATEJIBHOM
JUCUMIIIAHBI

KonTponb 1 o1eHKa pe3yabTaToB OOYYEHHS OCYIIECTBIISICTCS MPENoAaBaTeIeM B MPOIECCE
MIPOBE/ICHUS TTPAKTUUYECKUX 3aHATUN M JTaOOpaTOPHBIX PabOT, TECTUPOBAHMS, a TAK)KE BBITOTHEHUS
00yJaronMMucs WHIUBUAYAJIbHBIX 3a/JIaHHM, TMPOEKTOB, HCCIeNOBaHWA. Pe3ynbrarel 00y4deHUs
OTIPEICIISAIOT, YTO OOydYaromuecs IOJDKHBI 3HaTh, MOHUMAaTh M JEMOHCTPUPOBATH MO 3aBEPIICHUH
W3YUYEHUS TUCHUILIUHBI.

Hns popmupoBaHuUsi, KOHTPOJSL U OIEHKH pPE3yJIbTaTOB OCBOCHUS YYEOHOW IHCIIUTUIMHBI
UCTIONIB3YETCSl CHCTeMa OIICHOYHBIX MEpPONPUATUH, MPEICTABISIONIas COO0NH KOMIUIEKC Y4YeOHBIX
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MEPOTIPUSTHH, COTJIACOBAHHBIX C pe3yJibTaTaMH O00ydeHHsI U chOpMYTUPOBaHHBIX ¢ yueTom PI'OC
COO (mpeametnsbie pe3yabtathl o aucturmuae) 1 GI'OC CIIO.

Ne | OK/TIK | Moayas/Pa3nen/Tema Pe3yabTat 00yueHus Trmot OIIeHO‘le X
MeponpusiTHii
| | OcHOoBHOEe coaep:xkaHue
1 Paznen 1. OcHoOBBI ©opuyuposats
0a30Bbl€e MOHSITHS U
CTPOEHHUS BellecTBA
3aKOHBI XUMHH
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHEHHUI B |XUMHUYECKUX FJICMEHTOB U
U IPUPOJa XUMUUECKOU |COOTBETCTBUU CO MPUPOJIa XUMUYECKOM CBSI3H.
CBSI3H CTETICHBIO OKUCIICHUS 2. 3a1aun Ha COCTABJICHUE
XUMHYECKHX DJIEMEHTOB, |XUMHUYECKUX QOpMYI
MCXOJISl U3 BAJIGHTHOCTH U |ABYXaTOMHBIX CO€TUHEHUI
ANEKTPOOTPHUIATETLHOCTU |(OKCHUIOB, CYJIb(HI0B, TUAPUIOB
U T.I1.).
3. 3aianus Ha UCTIOJIb30BAHKUE
XAMUYECKOM CUMBOJIMKH U
Ha3BaHUM COCIMHCHUM 110
HOMEHKJIAType MEXIyHApOIHOTO
COI03a TEOPETHYECCKOMN 1
MPUKIIATHON XUMUH U
TPUBHAIIbHBIX HA3BaHUU IS
COCTaBJICHUS XUMUYECKHUX
dhopmys ABYXaTOMHBIX
coeMHEeHU! (OKCUIOB,
CyJb(UI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COEMHEHMI OT/IeJIbHBIX KJIACCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH U | XapaKTepu30BaTh 1. Tect «Metannuueckue /
OK 02 tabmuma J{.U. XHUMHYECKHE DJIEMEHTHl B |HEMETaJINYECKHUE CBOMCTBA,
MenneneeBa COOTBETCTBUU C UX 3JEKTPOOTPULATENBHOCTD U
MOJI0KEHUEM B CPOJICTBO K 3JIEKTPOHY
MEePUONYECKON CUCTEME |XUMHUYECKUX DJIEMEHTOB B
XUMUYECKHUX DJIEMEHTOB  |COOTBETCTBHUE C UX DJIEKTPOHHBIM
.. Menneneena CTPOEHUEM H MOJIOKEHHUEM B
MIEPUOIUYECKON CHCTEME
XUMHUYECKHX dyieMenToB J[. 1.
MenneneeBay.
2. [IpakTuyeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM ATOMOB XMMHUYECKUX
3JEMEHTOB U MEPUOJUUECKUM
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yyenus

THnbl OLEHOYHBIX
Meponpus THI

MU3MEHEHUEM CBOWCTB
XMMHYECKHX DJIEMEHTOB U UX
COCIMHEHUH B COOTBETCTBUHU C
nosnoxxenueM Ilepuonnueckon
cucreMme.

3. I[IpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKUE 3a1aHus Ha
XapaKTEepU3aLUI0 XMMUYECKUX
351eMeHTOB: «MeTajunyeckue /
HEMETAJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPULATENIBHOCTD U
CPOJCTBO K JJIEKTPOHY
XUMHUYECKHX DIEMEHTOB B
COOTBETCTBHE C UX AIEKTPOHHBIM
CTPOCHHEM H IIOJIOKEHHUEM B
NIEPUOANYECKOHN CHUCTEME
XMMHYECKHX DJIEMEHTOB

J.1. MenaenaeeBa

Pa3nea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeakuuid

KonTtpoabsnas padora
«CTpoeHue BemecTsa u
XMMHYECKHeE PeaKunn

2.1

OK 01
OK 04

TuIbl XUMHYECKUX
peaKkuuit

CocTaBnaTh peakiuu
COCITUHEHUS, PA3IOKEHUS,
oOMeHa, 3aMelleHus,
OKHUCJIUTEIBHO-
BOCCTAHOBUTCIBbHBIC
peakuuu

1. 3agaum Ha coCTaBICHUE
YpPaBHEHUU pEaKIUM:

— COEIMHEHUS, 3aMEIICHHS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX PEAKLU C
HCIOJIb30BaHUEM METOJa
ANEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT MaccChl
BEIlleCTBA U 00bEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIH 00bEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEakIuu BEIIECTB; pACYETHI
Macchl (00bEMa, KoMIecTBa
BEILIECTBA) MTPOJIYKTOB PEAKIIMH,
€CIIM OJTHO U3 BEILECTB NMECT
npuMecu

2.2

SJ'ICKTpOJII/ITI/ILIeCKaH
JHUCCOIAIN U HOHHBIN

CocTaBisTh ypaBHEHUS
XMUMHUYECKHX PeaKIuu

1. 3amanus Ha cocTaBJIeHHE
MOJIEKYJISIPHBIX M MOHHBIX
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yyenus

THnbl OLEHOYHBIX
Meponpus THI

o0meH

HOHHOI0 OOM€EHa ¢
y4acTUEM
HEOPTaHMYECKUX BEIIECTB

peaKkIuii ¢ y4aCTHEM KHUCIIOT,
OCHOBaHHUH U COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHUCJIOTHOCTH CPEIbI

2. JlaboparopHuas pabota "Tumbl
XUMUYECKUX peaKiui"

Pasnen 3. Ctpoenue u
CBOMCTBA
HEOpPraHU4ecKUuX
BellecTB

HccaenoBarb cTpoeHue U
CBONCTBA
HEOPraHHYeCKHX
BellecTB

Kontpoabsnas padora
«CBOICTBa HEOPraHUYECKUX
BeIleCcTB»

3.1

OK 01
I1K..

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYEeCKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (GOpMYIIbI TN
COCTABJICHUE XUMHYECKOU
(hopMyJTBI ICXOIS U3 Ha3BaHUS
BEILIECTBA 10 MEXKyHAPOAHOMN
WJIU TPUBUAIBHOU
HOMEHKJIaType».

2. 3aauu Ha pacyeT MacCcoBOM
JIOTU (MaCChl) XUMHUYECKOTO
JJeMeHTa (COeAMHEHUS) B
MOJIEKYJIe (CMecH).

3. lIpakTuyeckue 3agaHus 1Mo
KJIacCu(pUKalUK, HOMEHKIIAType U
XUMUYECKUM (PopMyiam
HEOPTaHWYECKUX BEUIECTB
pa3IMYHBIX KJIACCOB.

4. [pakTuyeckue 3a1aHus Ha
onpeIeJIeHue XUMUYECKOM
aKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U ¥ THTIA KPUCTAINTNYECKON
pereTKu

3.2

OK 01
OK 02
IK...

Du3nko-XxuMHYECKHe
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VcranaBauBarth
3aBUCHUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPUCTAJTMYECKOM

1. Tect «OcobenHocTr
XUMHYECKHUX CBOMCTB OKCHUIOB,
KHCJIOT, OCHOBaHUH, aM(pOTEPHBIX
THUIPOKCUOB U COJIEI».

2. 3ajaHus Ha COCTaBJICHUE
YPABHEHUN XUMUYECKUX pPEaKIUN
C Y4aCTHEM IIPOCTBIX U CI0KHBIX
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yyenus

THnbl OLEHOYHBIX
Meponpus THI

PCUICTKHU

HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAILJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUN ¥ aM()OTEPHBIX
TUIPOKCUI0B, HEOPTAaHUYECKUX
coJiell, XapaKTepU3YIOIUX UX
CBOICTBA U CIIOCOOBI TOJTYyUYEHUSI.
3. [IpakTUKO-OpHUEHTUPOBAHHBIEC
TEOpETHUYECKHE 3a/laHus Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Wnentudukamms
HEOPTaHUYECKUX
BEIECTB

Hccnenosarts
KAQU4CCTBCHHBIC peaKHI/II/I
HeOpFaHquCKHX BCILICCTB

1. IIpakTHKO-OPUECHTUPOBAHHEIE
3aJIaHus IO COCTABIICHUIO
XUMHUYCCKHUX PEaKIHid C y4aCTHEM
HEOPTaHWYECKUX BEIIECTB,
UCTIONB3YEMBIX JIJIST KX
UJCHTU(UKAITIH.
2.JIaboparopnas pabdora:
“Unentuduxans
HEOPTaHWYECKUX BEUIECTB”

Pa3nen 4. Ctpoenne u
CBOMCTBA
OpPraHMYecKux
BellleCTB

HccnenoBats cTpoeHue u
CBOICTBA OPraHUYecKHX
BelllecTB

KonTtpoabsnas padora
«CTpoeHnue U CBOICcTBA
OpPraHUYecKHX BellecTB)

4.1

OK 01
IK...

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX BEIIECTB

Knaccudpunuposars
OpraHn4€CKUC BEIICCTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3anaHus Ha cOocTaBJIEHHE
Ha3BaHWW OPraHUYECKHUX
COEIMHEHUH 10 TPUBUAIBHON WIH
MEXIYHApOIHOU
CUCTEMATUYECKON HOMEHKIIATYPE.
2. 3ajaHus Ha COCTaBJICHUE
IIOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpPraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3aauu Ha ONpeaEeIeHNE
npocreiien Gopmybt
OpPraHUYECKON MOJIEKYJIbI, NCXOA
13 JIEMEHTHOTO cocTaBa (B %)
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THnbl OLEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHnusi .
MepOonpUATHH
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATD 1. 3amaHust Ha COCTaBJICHUE
OK 02 COCMHECHUI 3aBUCUMOCTH (PU3HKO- YpaBHCHUN XUMUUYECKUX PEaKIui
OK 04 XUMHUYECKHUX CBOMCTB C y4acTHUEM OPraHUYECKHUX
IK... OPraHMYECKHX BEIIECTB OT |BELIECTB HA OCHOBAHUH UX
CTPOEHHUS MOJIEKYJI COCTaBa U CTPOCHUS.
2. 3ajaHus Ha COCTaBJIECHUE
YpaBHEHUN XUMHUYECKUX PEAKIUH,
WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
IPOTEKaHUs JaHHBIX PEAKUUN U
TEHETHUYECKOM CBSI3HU
OpPTraHUYECKUX BELIECTB Pa3HbBIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEAKIIMI C y4acTHEM
OpPraHUYECKUX BELIECTB.
4. JIaboparopnas paboTa
“IIpeBpallieHUs OPraHUYECKUX
BELLECTB [IPU HarpeBaHuu"
4.3 | OK 01 Unentuduxanms Hccnenosate 1.ITpakTUKO-OpUEHTUPOBAHHBIC
OK 02 |opraHm4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKHUX XUMUYECKHUX PEAKLIUN C y4aCTHEM
IK... MpUMEHEHNE B OBITOBON |COEAMHEHUN OT/IETBHBIX |OpPraHUYECKHX BEIIECTB, B T.4.
Y TIPOU3BOICTBEHHOM KJIaCCOB HCTIONB3YEMBIX ISl MX
JIeATEIbHOCTH YeJIOBEKa UIACHTU(PUKAIUHU B OBITY U
POMBIIUIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaruisi OpraHn4ecKux
COEIMHEHUH OTJENbHBIX KJIACCOB”
5 Pazpeu S. XapakrTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHbIX
TepMoAMHAMUYECKHE |PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
MPOTEKAHUS XHMHUYECKHX peakuui
XHMHUYECKHX peakuui
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 |peakumii. XMMHYECKOE |BJIMSHHE KOHIIEHTPALMM  |T€OPETHYECKHUE 3aJaHuUs Ha
IK... paBHOBeCHE pearupyoIrx BEeIecTB U |aHaIu3 (PaKTOPOB, BIUSIONINX HA

TEMIIEPATypPbl HA CKOPOCTh
XMUMHUYECKHX peaKIuii
XapakTepu3oBaTh

HU3MCHCHUC CKOPOCTU XUMHYECKOMH
pCaknunu. HpaKTI/IKO-
OPHUCHTHPOBAHHBIC 3aJaHW Ha
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THnbl OLEHOYHBIX

Ne | OK/IK | Moayas/Pa3nen/Tema | Pe3yabrat 00y4eHnusi .
MeponpusiTHi
BJIMSTHUE U3MEHEHHUS npuMeHeHue npuHuuna Jle-
KOHIIeHTpauuu Beniects, |lllaTenbe 11 HaXOXKACHUS
peakuuu cpeasl u HaIpaBJIEHUs CMEIECHUS
TEeMIIepaTyphl Ha paBHOBECHS] XUMHUYECKOU peaKInu
CMEIIIEHNEe XUMUYECKOTO |¢ aHaIu3 (aKTOPOB, BIHUSIOIINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS

6 HccaenoBatb HCTHUHHBIE

Pa3znen 6. PacTtBopnl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK 01 ITonsTune o pacrBopax  |Pazinuars UCTUHHBIE 1. 3agaun Ha NPUTOTOBJICHUE
OK 02 pacTBOpbI PacTBOPOB.
1IK ... 2. [IpakTUKO-OPUEHTUPOBAHHBIC
pacueTHbIe 3aJaHuUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMbIE€ B OBITOBOM U
IIPOU3BOJCTBEHHOMN AESITEIbHOCTU
YeJioBeKa
6.2 | OK 01 Hccnenoanue cBoiicTB |MccienoBarsh Gpu3nko- JlabopaTtopHas pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPoB”
IIK ... HWCTUHHBIX PacCTBOPOB

Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAepPKaHMe (CoAepKaHue MPUKIATHOTO0 MOLYJIS)

7 Paspnen 7. OuenuBath nocJjieAcTBus |3ammTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuiei npogeccuoHaIbHOM
NPOU3BOCTBEHHOM NPOU3BOJACTBEHHO AesITeJIbHOCTH)

JAeSITeJIbHOCTH AesiTeIbHOCTH Ye10BeKa

YeJI0BeKa ¢ MO3n LUt
IKOJIOTHYEeCKOH
0e3onmacHoOCTH

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumus B ObITY U
MPOM3BOICTBEHHOM
JIeITEIIbHOCTH YeJI0BEKa

OneHnBaTh MOCICACTBHS
OBITOBOM U
MPOU3BOJACTBEHHOMN

eI TETLHOCTH YEI0BEKA C
MO3UITHH DKOJIOTHIECKON
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccroHabHOM
NESITEIbHOCTH)

Bo3MoxHbBIE TEMBI KEHCOB:

1. IToTennenue k1uMara u
BBICBOOOK/IEHHUE Ta30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynyiue marepuainsl 17 aBua-
, MAIIIMHO- ¥ IPUOOPOCTPOCHUSI.
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OK/IIK

Monayas/Paznen/Tema

PesyabTar 00yyenus

THnbl OLEHOYHBIX
Meponpus THI

3. HoBble matepuanbl Ajist
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTENBHBIX MIPENapaToB
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