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1. OBIIIAA XAPAKTEPUCTHUKA PABOYEM IHPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOM JUCHOUILJIAHBI «XUMMUS»

1.1. Mecro AMCHMIUIMHBI B CTPYKTYpe OCHOBHOH NpodecCHOHAIbHOM
o0pa3oBaTeJbHON MPOrPaMMBbI

O61eo6pazoBaTenbHas JUCHUIUINHA «XUMUS» U3ydyaeTcsi Ha 6a30BOM YpOBHE B
00111€00pa30BaTeIbHOM [HMKJIE YYEeOHOTO TIUTaHAa OCHOBHOW MpodeccHoHabHON
oOpazoBaTenbHOM mporpamMmbl 1o crneruaabHocTd  38.02.01 JxoHOMMKA WU
Oyxrajrepckui yqer (10 0TpacJasiM)

TpynoeMKoCTh AUCUUIIINHBI «XUMHUsH Ha 0a30BOM yPOBHE COCTaBJISIET 78 4acos,
U3 KOTOPHIX 64 yaca — 6a30BbIi MOYIH (6 pa3aeioB) U 8 4acoB — MPUKIIATHON MOTYJTb
(1 paszpmen), BKIIOYAIOIMN MNPAaKTUKO-OPUEHTUPOBAHHOE COJIEPKAHUE KOHKPETHOM
npodeccuu Win CrenuanbHOCTH.

[IpukimanHol MOAYJb BKIOYAET oAuH pazjaen. Pazmen 7 «Xumus B ObITY U
MIPOU3BOJICTBEHHOM  JEATENIbHOCTH  4YEJOBEKa»  peanus3yercs ISl BCEX
npodeccuii/crenuaibHOCTE Ha MaTepuaje KEMCOB, CBS3aHHBIX C HKOJOTHUECKOM
0€30MacHOCThI0 M OIIGHKOW TMOCJIENCTBUNH  OBITOBOM M  MPOU3BOACTBEHHOMN
NESTENIbHOCTH, 1O  OTpacisaM  Oyaymed  mpodeccCHOHANbHOM — AESITeNbHOCTU
00ydJaronmxcsi.

[lepuon oOyueHus v pacpenesieHue o ceMecTpaM OIpeesisieT 00pa3oBaTesibHas
OpraHu3alMs CaMOCTOATENbHO, C YYETOM JIOTMKH (POPMHUPOBAHUS MPEIMETHBIX
pe3ynbTaTOB, OOLIUX U MPOPECCUOHAIBHBIX KOMITETEHIIUN, MEXKIIPEIMETHBIX CBSI3EH C
JPYTUMU TMCUUILITMHAMU 00111e00pa30BaTeIbHOT0 U 001IENpPOo(hEeCCHOHATBFHOTO IUKIIOB
y4eOHOro IJjiaHa.

1.2. Heau 1 u1aHupyeMble pe3yJIbTAThl 0CBOCHUS JUCIUNIMHBI

1.2.1. lean 1 3aga4y JTUCHUATIIIMHBI

@opMUPOBaHUE Yy CTYACHTOB MPEICTABICHUS O XHMHMYECKOW COCTaBISAIOLICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA KAK OCHOBBI IIPUHATHS PEILICHUN B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYALUsAX, OTBETCTBEHHOTO ITIOBEICHMS B IPUPOJIHOU Cpele.

3agaum IMCUMILVINHBI:

1) cdopMupoBarh MNOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKUX
IIPOLIECCOB U SIBJICHUN B OKPY’KAIOUIEH Cpefe, LUEIOCTHOW HAaydYHOW KapTHUHBI MUpA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHs COCTaBIATh (DOPMyJbl HEOPraHUYECKMX M OPraHUYECKUX
BELIECTB, YPABHEHUSI XUMUYECKUX PEAKLINUNA, OOBSACHATh UX CMBIC], HUHTEPIPETUPOBATh
pPE3yIbTaThl XUMUYECKUX SKCIIEPUMEHTOB,



3) chopmMupoBaTh  HaBBIKM  TPOBEICHUS  NPOCTEHUITUX  XHUMHYECKUX
AKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUMN C COOMIOEHUEM MPABUII O€30I1aCHOTO 00pallleHus
C BEUIECTBAMU U J1a0OpaTOPHBIM 000pYAOBAHUEM;

4) pa3BUTh YMEHHs HCHOJIb30BaTh WMH(MOPMAIMI0O XMMHUYECKOIO XapakTepa Hu3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH NEATETLHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IMPOIIECCOB,;

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH JOCTHKCHHH XWMHUYECKOW HAYKH U
TEXHOJIOTUI JIJIs1 pa3BUTHUS COLMATBHOM U MTPOU3BOACTBEHHOM cep.



1.2.2. Il;ianupyemMblie pe3y/abTaThbl 0CBOEHHA 001e00pa30BaTe/bHOM JMcHUILIHHBI B c00TBeTcTBHHU ¢ PI'OC CIIO n Ha

ocHoBe ®I'OC COO

aKTyaJlM3upOBaTh MPOOJIEMy, paccMaTpuUBaTh €e
BCECTOPOHHE;

- yCTaHaBJIMBATh CYIIECTBCHHBIM IIPU3HAK WIIHU
OCHOBAaHHs JUISS CpPaBHCHHS, KIaCCH(PHUKAIMUA U
00001IeHMS;

- OmpeAensaTh MLEAH JCITEIbHOCTH,
rapaMeTpsl U KPUTEPUU UX JTOCTUKECHUS;

3a7aBaTh

Koa n ILnanupyembie pe3yJbTAThl 0CBOCHHS AU CHUIITHHBI
HAMMEHOBaHHU
e

¢popmupyembIx O6mme! JIMCUMNIMHAPHbIE?

KOMIIeTeHIH I

OK 01. B yacT Tpy10BOro BoCIUTAHUSA: - BIANETh CUCTEMOM XMMHYECKMX 3HAaHUH, KOTOpas  BKJIIOYAET:

Bribupatp - TOTOBHOCTb K TpYyAY, OCO3HAaHHE LIEHHOCTH | OCHOBOIIOJAralOUIMe MNOHATHUS (XUMHUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas

CIocoObI MacTepcTBa, TPYyA0It00ue; obojouka aroma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM ATOMOB, MOH, MOJIEKYJIa,

pelICHHUA 3ada4 | - T'OTOBHOCTDH K aKTHUBHOM ACATCIIBHOCTU | BAJICHTHOCTD, 3JICKTPOOTPULATCIBHOCTL, CTCIICHL OKHCJIICHHA, XUMHWYCCKASA

npoecCHOHAN | TEXHOJIOTMUYECKON U COL[MAIbHON HANPaBIEHHOCTH, | CBA3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBI O0BEM, YITIEPOAHBIM CKeJeT,

BHOU CMOCOOHOCTh ~MHUIMMPOBAThH, IJIAHUPOBATh W | QyHKIMOHANbHAS TPYINa, PaguKall, U30MEpHs, U30MEPhl, TOMOJIOTHYECKUN

JESITEIbHOCTH | CAMOCTOSITENILHO BBINOJIHATD TAKYIO AEATEIBHOCTD; | Psi, TOMOJIOTH, YII€BOAOPOIbI, KUCIOPOA- M a30TCOAEpKaINe COSINHEHHUS,

NPUMEHUTENbH | - HMHTEPEC K pa3IuYHbBIM cdepam | OMOIIOTHYECKH aKTHUBHBIE BellecTBa (YIJeBOJbI, JKUPbI, OEIKH), MOHOMED,

0 K pa3JInYHbIM | IPO(EeCcCHOHATBHOMN 1eATEIbHOCTH, NOJIUMEp,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJSIPDHBIE  COEJUHEHUH,

KOHTEKCTaM OBiaieHNe  YHHBEPCAJIBHBIMH  y4eOHBIMH | KpUCTAJUIMYECKass pElIeTKa, THUIbl XMMUYECKUX PEeaKIHil (OKHUCIUTEIbHO-
MO3HABATEJILHBIMH J1efiCTBUSIMU: BOCCTQHOBUTEJIbHBIE, K30-U 3HJOTEPMUUYECKHE, PEAKLIUH HOHHOIO OOMEHa),
a) 0a3oBble JIOTHYECKHeE AeiCTBUS: pacTBOp, AJIEKTPOIMUTHI, HEANEKTPOIHUTHI, SJIEKTPOIUTUYECKAs TUCCOLMALIHS,
- CaMOCTOSITENILHO (bopmMynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peaKlH, XUMUYECKOE

paBHOBECHE), TEOPHMH M 3aKOHBl (TEOpPHs XHMHYECKOTO CTPOCHHUS
opranndeckux BemectB A.M. bytiepoBa, Teopusi 3JIEKTPOJTUTHYECKOU
aucconuanuu, nepuogudeckuid 3akod .M. MeHneneeBa, 3aKOH COXpaHEHU
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUECKHH SA3bIK XMMHUH, (DAKTOJIOTHYECKUE
CBEJIEHHUS O CBOWMCTBAX, COCTaBE, MOJIyUCHHUH U O€30MacCHOM HCIOJIb30BAHUHU
BOXHEHIIMX HEOPraHMYeCKUX M OpraHMYecKHMX BeEUIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTU YEJI0OBEKA;

! YKa3blBaloTcAa NMMYHOCTHbBIE U meTanpeameTHble pesynbtatbl M3 PrOC COO (B nocnegHelt peaakumm ot 12.08.2022) B oTrnarosnbHoi popme, dopmmpyemble obuieobpasoBaTeibHOM

AUCUUNANHOMN

2 AvcumnanHapHble (I'IDELI,METHbIe) pPe3ynbTaTbl YKa3blBatOTCA B COOTBETCTBUU C METOLI,VIKOIZ npenogasaHnA ANCUUNANHDbI




- BBISIBIISITH 3aKOHOMEPHOCTU U TIPOTHBOPEYUS B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTBH KOPPEKTHUBHI B JCSATEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3yJbTATOB IIEJSM, OIICHUBATh
PUCKU TIOCTIEACTBHIA NeSTENLHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUN
KU3HEHHBIX MPo0IeM

0) 0a30BbIe HcCiIea0BaTeNbCKHE AeiiCTBHA:

- BIIQ/ICTh HABBIKAMH YU4€OHO-HUCCIIeIOBATEILCKON 1
MIPOCKTHOM NESITEIbHOCTH, HaBBIKAMH pa3perieHus
npobiem;

- BBIIBJIATH TNPUYUHHO-CIEACTBEHHBIE CBS3H U
aKTyallu3UpOBaTh 3aj]ady, BBIIBUTATh TUIIOTE3Yy €€
perieHwus, HaXOJIUTh apTyMEHTHI TUIS
JIOKa3aTeNbCTBA CBOMX YTBEPXKACHUI, 3a7aBaTh
rapamMeTpbl U KpUTEPUHU PEIICHHUS;

- aHAJIM3HWPOBATH MOJIYYCHHBIE B XOJIC PEIICHHUS
3a/1auyd  pe3ynbTaThl, KPUTHYECKU OIICHUBATH HX
JIOCTOBEPHOCTh, MPOTHO3HPOBAThH HW3MECHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MIEPEHOCUTHh 3HAHUS B IMO3HABATEIHHYIO U
MPAKTHYECKYI0 00JIaCTH KU3HEAEATSIbHOCTH;

- yMeTh HHTErPUPOBATh 3HAHUSA U3 PA3HBIX
MPEAMETHBIX 00J1acTei;

- BBIOBMIaTb  HOBBEIE  HIEH,
OpUTHHAJILHBIC TTOIXO/IbI U PEIICHUS;
- CIIOCOOHOCTE MX MCIIOJIL30BAHUS B
MO3HABATEJILHON M COIMATILHON MPAKTUKE

npeajaraTtb

- YMETb BBIABISITH XapaKTEpHbIE IIPU3HAKM M B3aUMOCBSI3b H3YYEHHBIX
MTOHATUH, TPUMEHATh COOTBETCTBYIOLIUE IMOHATHUS IIPU ONIMCAaHUM CTPOCHUSA U
CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB U UX IIPEBPALLCHUN;

BBIBJIATH ~ B3aUMOCBSI3b  XMMHYECKMX 3HAHMW C  MHOHATHAMM U
NpeaACTaBJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX TPCAMCTOB,

- yMETb HCHOJB30BAaTh HAMMCHOBAHMA XHMHYECKHX  COCIMHECHUN
MEXIYHAPOAHOIO COK3a TEOPETUYECKOM U IPUKIALHOM XHUMHUM U

TPUBUAIIbHBIC HA3BaHMSI BYKHEHIINX BEIIECTB (3TUIICH, alleTUIICH, TIINICPHH,
denon, Qopmanbaerus, yKCycHas KUCIIOTa, TJIMLUH, YrapHbIH Tas,
YTJIEKUCIIBIN Ta3, aMMHaK, TalleHasl U3BeCTh, HEramieHast H3BEeCTh, MMThEBAs
colla ¥ JPYTUX), COCTaBIATH (HOPMYJIbl HEOPTraHMYECKHMX M OPraHUYECKUX

BEIIIECTB, YPaBHEHUS XHUMHYECKHUX PEAKIUN, OOBSICHATH WX CMBICI,
MMOATBEPKIATH XapaKTepHbIS XUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMH U 3aMUCSIMU YPaBHEHUN XUMHYECKHUX
peaKuuii;

- YMeTh YCTAaHaBIMBATh MPUHAAJIC)KHOCTh H3YUYEHHBIX HEOPraHMYECKHX U
OpraHn4YCCKUX BCUICCTB K OIMPCACIICHHBIM KJIaCCaM W IpyIliliamM COG,Z[HHGHHfl,
XapaKTepu30BaTh HUX COCTaB W Ba)KHEWIINE CBOICTBA; OMpPENENSTh BUIbI
XUMHYECKHUX CBsI3ei (KOBaJCHTHAs, NOHHAs, METAJUIMYECKasi, BOJOPOIHAS),
THUIIbI KPUCTAJUTMUECKUX PELIETOK BEHIECTB; KJIACCU(PUIMPOBATH XUMHUECKHE
peakuuy;

- chopMupoBaTh TPENCTABICHUS: O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAy4YHOU KapTUHBI MHUpA, POJIM XMMHM B II03HAHUM SIBJICHUU
OpUpOAbl, B (QOPMUPOBAHUU MBIIUIEHUS U KYJIbTYpbl JUYHOCTH, €€
(GYHKIMOHATBHON TPAMOTHOCTH, HEOOXOUMOM JUIS PELIeHUs MPAKTUYECKUX
3a/la4 U HKOJIOTMYECKd OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJE;

- YMeThb NpPOBOAMTH pacyeThl MO XUMHYECKUM (QopMyjaM U ypaBHEHUSIM
XUMHUYCCKUX peaKuHﬁ C HUCIIOJIB30BaHUEM (bI/ISI/I‘-IeCKI/IX BCJIMYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00bemMa
(HOpMaJII:HI:IG yCHOBI/IH) ra3oB, KOJIHMYECCTBAa BCHIICCTBA, MHCIIOJIb30BAaTh
CUCTEMHbIE XMMHMUYECKHUE 3HAHHS AJIs MPUHATHS PEUICHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYallUAX, CBA3aHHBIX C BCIICCTBAMU U UX ITPUMCHCHUCM




OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpeacTBa
TIOWCKa,
aHayM3a u
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJOTUHI
TUTS
BBITIOJTHEHUS
3ama4y
npogeccuoHal
BHOU
NEeSITEIIbBHOCTH

B 001acTH IEHHOCTH HAYYHOT'O MO3HAHMS:

- c(hOopMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTUS HAayKd U OOIIECTBEHHOM MPAKTUKH,
OCHOBAHHOT'O Ha auajiore Ky.HbTyp,
CIIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MecTa B
IIOJINKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE S3BIKOBOW M YHMTATEIHCKOU
KYJIbTYpbl KaK CpPEICTBA B3aUMOJACUCTBUS MEXIY
JIIOJIBMH U TIO3HAHKS MUDA;

- OCO3HAaHHUEC NLICEHHOCTH HaquOﬁ ACATCIIbHOCTH,

TOTOBHOCTh ~ OCYILECTBJIATh ~ IPOEKTHYIO U
HCCIIEI0BATENBCKYIO JEeSITENIHOCTD
WHAMBUYAJIbHO U B TPYIIIIE;

OBnajgeHne  yHHUBEpPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU AelCTBUAMM:

B) padoTta ¢ nHpopManmeii:

- BJIQJIeTh HAaBBIKAMH MOJIydeHUs MHGOpMAIUU U3
UCTOYHHUKOB PAa3HbIX THUIIOB, CaMOCTOSTEIHHO
OCYILIECTBISATh MOUCK, aHAJN3, CUCTEMATHU3AINIO U
MHTEPHPETAINIO HH(OPMAIIMU PA3INYHBIX BUIAOB U
dhopm mpecTaBIeHNUs,

- CO3/1aBaTh TEKCThl B pPAa3JIMYHBIX (opmarax c
y4eTOM Ha3HaueHusi HHPOpMAIMU U IIeJIeBOM
ayAUTOpUH, BbIOMpas ONTUMAIbHYIO  (opMy
MIpPe/ICTaBICHUS U BU3yaIU3alluy;

- OLEHHUBAThb JOCTOBEPHOCTb, JISTUTHMHOCTbH
nH(pOpMallUK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIONb30BaTh CPEACTBA HH(DOPMALMOHHBIX U
KOMMYHHUKAIIIOHHBIX ~TEXHOJIOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX u
OpPraHU3allMOHHBIX  3a7ad ¢  COOJIIOJCHHEM
TpeOOBaHUMN IPrOHOMHKH, TEXHUKH O€30MaCHOCTH,

- YMETb IIAHUPOBATD U BHITIOJIHATh XUMHUYECKUH SKCIIEPUMEHT (IIPEBPaILICHHS
OpPraHMYECKUX BEUIECTB IIPU HArpeBaHUH, OTyYEHUE ITUIICHA U U3yYCHHE €T0
CBOWCTB, KAayeCTBEHHBIC pEAKIMU Ha albJETHIbl, Kpaxmal, YKCYCHYIO
KHCIIOTY; J€HaTypanus OeKOB MPH HArpeBaHHUM, [[BETHbIE PEaKIUU OEIKOB;
MIPOBOJIUTH PEAKIIMM MOHHOTO 0OMEHa, OTIPENIeNIATh CPELY BOJHBIX PaCTBOPOB,
KauecTBEHHbIE peaKkuu Ha cynbdar-, KapOOHAT- U XJIOPHUI-aHHOHBI, Ha
KaTHOH aMMOHMUS; peIIaTh AKCIIEPUMEHTAIbHbIE 331a4u 110 TeMaM "MeTasl"
u "Hemeramibl") B COOTBETCTBUH C TIPaBUJIAMH TEXHHKH O€30MaCHOCTH TIPHU
o0pallleHnH ¢ BEIIeCTBAaMH U JIAOOPaTOPHBIM 000PYI0BAHUEM; MTPEICTABIIATh
pe3ynbTaThl XMMHYECKOTO OHKCIIEpUMEHTa B (opme 3amucu ypaBHEHHM
COOTBETCTBYIOLINX PeaKIHid U (POpMyTUpOBaTh BBIBOJBI Ha OCHOBE 3THUX
PE3yNbTaTOB;

- YMETh aHAJTU3UPOBATH XUMUUYECKYIO0 HH(POPMALIHIO, IOTYIaeMYIO U3 pa3HbIX
HMCTOYHHUKOB (CpelcTB MaccoBoi nH(popmaruu, ceth UHTEepHET U 1pyrue);

- BJIaJIeTh OCHOBHBIMH METO/IaMU HAyYHOT'O TO3HAHUS BEIIECTB M XUMUYECKHUX
SIBIICHUH (HaOJI0IeHNEe, U3MEPEHHE, SKCTIEPUMEHT, MOJICITMPOBAHHUE);

- YyMeTb MpPOBOJIUTH pPacUeThl MO XUMHUYECKHM (opMmyliaM M YpaBHEHUSIM
XUMHUYECKUX  peakuuid ¢  HCMONb30BaHMEM  (U3UYECKUX  BEIUYMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOM CTOPOHBI: MaccChl, 0ObeMa
(HOpMasibHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh
CHCTEMHBIE XMMUYECKHE 3HAHUS IJIi NPUHATHS pEIIeHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX MPUMEHEHUEM




TMTHEHBI, pPeCcypcocOepekeHHsl, TPABOBBIX H
THYCCKUX  HOPM, HOPM  HH(POPMAIMOHHOM
0e30I1acHOCTH;

- BJIaJICTh HaBBIKAMH PACTIO3HABAHUS U 3AIUTHI
uHpopmanuu, HHGOPMaAIIMOHHON 6e30acHOCTH
JMYHOCTH,;

OK 04.

D¢ dexkTuBHO
B3aMMO/JICHCTBO
BaTh U
paboraTh B
KOJUJIEKTHUBE U
KOMaH/1e

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOATEJIBHOCTH U CAMOOIPEEIICHHUIO;
-OBJIAJICHUC HaBBEIKAMH y4eOHo-
HCCIIEIOBATENILCKOW, TMPOEKTHOM W COUUAIBHOMN
JIeSITEIILHOCTH;

OBaagenue YHUBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU /1eHiCTBUAMM:

0) coBMecTHasl AeATeJbHOCTD.

- TOHMMaTh W UCIOJb30BaTh MPEUMYIIECTBA
KOMAaH/THOW ¥ WHIUBUTyaIbHOU PaOOTHI;

- NpPUHUMATh UEIH COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJAWHUPOBAThH JCHUCTBHS IO
€€ JOCTHKCHHIO: COCTaBIIATh IUIaH JIEHCTBHIA,
pacnpenenarTb pojii ¢ Y4eTOM MHEHUM yYaCTHUKOB
00CYXKIaTh pe3yIbTaThl COBMECTHOM paboThI;

-  KOOPJIMHHUPOBAaTH W BBINOJHATH paboOTy B

YCIIOBUSIX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
- OCYILECTBIIATh TO3UTHUBHOE CTPATETHYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYAIUSAX, HPOSBIATH
TBOPUYECTBO U BOOOpaKeHUE, OBITh HHUIIMATUBHBIM
OBiajieHne YHUBEPCAJIbHBIMYU PEeryJsITHBHBIMHA
JeHCTBUSIMM:

I') MPUHSATHE Ce0s M IPYTUX JIKO/Ieid:

- IPUHUMATh MOTHBBI U aPTYMEHTBI JPYTHUX JIOJCH
IIPH aHAJIN3E PE3y/IbTaTOB JACATCILHOCTH;

- YMETb IIAHUPOBATD U BHITIOJIHATh XUMHUUECKUH SKCIIEPUMEHT (IIPEBpaILICHHS
OpPraHUYECKUX BEILECTB IPU HarpeBaHUM, I10JIy4YE€HHE 3TUIICHA U U3YYEHHE €ro
CBOMCTB, KAaueCTBEHHBIE PEAKIUM HA albJAETHIAbI, KpaxMall, YKCYCHYIO
KHCJIOTY; A€HaTypauus OEIKOB NPHU HarpeBaHHUM, LIBETHBIE PEAKIIMU OEIKOB;
MPOBOJIUTH PEAKIIMA MOHHOTO 0OMEHa, OTIPENIeNATh CPELY BOJHBIX PAaCTBOPOB,
KayeCTBEHHbIE pPEaKUUu Ha Cyib(ar-, KapOOHaT- M XJIOPHUI-AHUOHBI, Ha
KaTHOH aMMOHMUS; peIIaTh AKCIIEPUMEHTaIbHbIE 331a4y 110 TeMaM "MeTasl"
u "Hemeramipl") B COOTBETCTBUM C TIPaBUIAMH TEXHHKH O€30MaCHOCTH TIPHU
o0pallleHnH ¢ BEIeCTBAMH U JIAOOPaTOPHBIM 000PYI0OBAHUEM; MTPEICTABIATh
pe3yabTaThl XMMHUYECKOTO S3KCIEepUMEHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIMX PEaKIHid U (POpMyTUpOBaTh BBHIBOJBI Ha OCHOBE 3THUX
pe3yIbTaToB




- IPU3HABATh CBOE IIPABO U IIPABO APYTHUX JIIOJEH Ha
OIIINOKH;

- paBBI/IBaTI: CHOCO6HOCTB IIOHUMATh MI/Ip C
TTO3UIUH IPYrOro YeJIOBeKa,

OK 07.
ConelicTBOBaThL
COXPaHEHHUIO
OKpYyKaroleun
cpenpl,
pecypcocoepex
€HHUIO,
MPUMEHSITh
3HaHUS 00
U3MEHEHUU
KIIUMaTa,
MIPUHIIMIIBI
OepexKIINBOTO
MIPOM3BO/JICTBA,
3P PEeKTUBHO
JNIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaIUAX

B 001acTH 3K0J10THY€CKOT0 BOCITUTAHMS:

- c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KYIbTYpHI,
MMOHMMAHUE BJIUSHUSA COIMAIBHO-I3KOHOMUYECKUX
MPOLIECCOB  HAa  COCTOSIHME  NPUPOJHOM U
COLIMATILHOW  Cpe/ibl, OCO3HaHWE TJI00ATHLHOTO
XapakTepa 3KOJOTHYECKUX MPo0IIeM;

- IUIAHUPOBAHHE M OCYLIECTBIICHUE ACHUCTBUU B
OKpY)Xalollle cpele Ha OCHOBE 3HAHMUS LeJel
YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA;

AKTUBHOE HEMPUSATHE NEUCTBUI, MPUHOCSIINX BPE
OKpY>KalolleH cpere;

- yYMEHHE TMPOTHO3UPOBATH HEOJIArONMpPUATHBIC
9KOJIOTUYECKHUE TOCIEACTBUSL MPEANPUHUMAEMbBIX
NEWCTBUI, IPEOTBPALIATh HX;

- pacumpermne OTbITa
9KOJIOTMYECKOW HaIlPaBIECHHOCTH;
- OBJIQZICHUE HaBBIKAMHU yUeOHO-MCCIIEI0OBATEILCKOMH,
HpOCKTHOﬁ n COLIPIaJ'IBHOﬁ ACATCIIbHOCTH,

ACATCIIbHOCTH

- chopMUpOBaTh TPEACTABICHUSA: O XHMHUYECKOM  COCTaBISIOLIEH
€CTECTBEHHOHAYYHON KapTHUHBI MHpA, POJIM XHMHHM B IIO3HAHUM SIBJICHUU
OpUpPOAbl, B (OPMUPOBAHUU MBIIUICHUS W KYJIbTYpbl JHUYHOCTH, €€
(GYHKIIMOHATFHOW IPaMOTHOCTH, HEOOXOIUMOM ISl pelieHus] TPAKTHUECKUX
3a/la4 U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOIHOM CpeJe;

- YMeTh COOIOaTh MPaBHJIa YKOJIOTHYECKH IIeIECO00Pa3HOTO MOBEACHUS B
ObITY U TPYIOBOW IESATEIBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY>Kalolllel NPUPOJHONW Cpelbl; YYUTHIBATH OIMACHOCTH BO3JCHCTBHUS Ha
JKUBBIE OPTaHM3MBbI OIPEACIICHHBIX BEIIECTB, TOHMMAs CMBICI IOKa3aTells
MpEeAEIbHON TONYCTUMON KOHIEHTPALUHU
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJIBHOM

JANCHOUIVINHBI «XUMMU S

2.1. O0beM qUCHUIIMHBI K BU/bI Y4eOHOH padoThl

Buna yueOHo# padoThI

O0BeM B yacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUIJIMHBI 78
B T.4

OcHOBHoOE co/Jiep:kaHue 66
BT. 4.:

TeopeTudeckoe o0ydueHue 46
MPAKTHYECKUE 3aHITH 20
IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COEePKAHME (CONEPKAHUE 10
NMPUKJIATHOT0 MO/YJIA)

BT. U..

TEOPETHUECKOE 00yUeHre 6
MPAKTHYECKUE 3aHITH 4
IIpomexyTouHas aTrecTanms (3a4er) 2
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2.2. TeMaTH4eCcKHH IJIAH U COJEPKAHNE TUCUUIIMHBI

HaumMmenoBanue Conep:xxanue ydyeOHOro marepuasa (0CHOBHOE H MPodeccHOHAIBLHO-OPHUEHTHPOBAHHOE), OBLeM 1aco dopmupyemMble
. 'HEM YacoB
pa3aesioB U TeM JlabopaTopHbIe M MPAKTHYECKUE 3aHATHSI, IPUKJIATHONH MOTYJIb KOMIIETeHIINH
1 2 3 4
Pa3znen 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. Coaeprxanue yueOHOro MaTepuaa 4
CTpoeHne aToMOB
XUMHUECKHX Teopernueckoe o0yueHue
3IIEMEHTOR U CoBpemeHHass MoJeNlb CTpoeHUs aroMa. CUMBOJMYECKUM S3bIK XHUMUU. XHMHUYECKUH HJIEMEHT.
IpHpoIa DnekTpoHHas KoHuUrypaus atoma. Kinaccupukaiuss XUMAYECKUX JJIEMEHTOB (S-, P-, d-3JIEMEHTHI). 5
XUMITUIEeCKOM BanenTHbie  3MEKTPOHBI. BanentHOCTS. DJIEKTpOHHAs  MpPUpPOJAa  XUMHUYECKOM  CBA3HM.
CBSI3H DNEeKTPOOTPUIIATEILHOCTh. BHIBI XUMHYECKOW CBsI3W (KOBaJIEHTHAs, WOHHAs, MeETaJTUYecKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHMs
OK 01
IIpakTnyeckune 3aHATHSA 2
Pemenne 3amaHmii Ha WMCHOJB30BaHHME XHWMHYECKON CHMBOIMKH W Ha3BaHWH COETUHEHUH IIO
HOMEHKJIATyp€e MEXIYHAPOIHOTO COI03a TEOPETUUECKOU M PUKIIATHON XUMHUH U TPUBUAIBHBIX HA3BaHUM
JUISL COCTaBIICHUS XUMUYECKUX (POPMYINT IBYXaTOMHBIX COSTUHEHUN (OKCHIOB, CYyIb(PUIOB, THAPUIOB H
T.I.) U IPYTUX HEOPTraHUYECKUX COCTMHEHHUM OTIEIbHBIX KIIACCOB. 2
[IpakTrueckue 3aaHusl HA YCTAHOBJICHUE CBS3U MEXIY CTPOCHHEM aTOMOB XHMHUYECKHX AJIEMEHTOB H
NEePUOIUYECKIUM HU3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHHH B COOTBETCTBHUH C
nosnoxkeHueM [lepronueckoi CUCTEMBI.
Tema 1.2. Coaeprxanue yueOHOro MaTepuaa 2
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[lepuonnueckuii
3aKOH U Ta0IuIa
JI.11. MenneneeBa

Teopernueckoe oOydueHuE

[Tepuonnueckas cucrema xumuueckux 3aeMeHToB .M. Menneneea. duznueckuii CMbICI
[Tepuonuueckoro 3akona /.M. MenzaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKCHHEM
XUMHYECKOro 3eMeHTa B [lepronnueckoit cucreme. MupoBo33peHYECKOE U HAYYHOE 3HAYEHUE
Ilepuoanueckoro 3akona JI.11. Menneneesa. [Ipornoser [I.11. MenaeneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX HJIEMEHTOB.

Perrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 33JJaHUN HA XapaKTEPU3aLUI0 XUMUUECKUX
aeMeHTOB «MeTannuueckue / HeMeTaNIn4ecKrue CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCT XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJI0KEHUEM B IIEPUOIUYECKON CUCTEME
xuMudeckux dyemenToB .. MenaeneeBay

OK 01
OK 02

Pazgen 2. Xumunuyeckue peakuuu

10

Tema 2.1. Tunel
XUMHUYECKUX
peaxkuuit

Conep:kanue y4eOHOro MaTepuasa

Teopernueckoe oOydeHuE

Knaccudukanus 1 THIIBI XUMHUYECKUX PEaKIMii ¢ y9acTHeM HeopraHudecKux BeniectB. CocraBieHne
YpaBHEHUN PEaKIMi COSTUHEHUS, Pa3I0KECHHsI, 3aMEIICHHS, OOMEHa, B T.4. PEaKINil TOPCHHUS,
OKHCJICHUA-BOCCTAHOBJICHHS.

VYpaBHeHUs OKUcIeHUsI-BoccTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
CocTaBienue u YpaBHHUBAHUC OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIX peaKLII/II\/'I MCTOAOM 3JICKTPOHHOT'O
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEaKMU B IPUPO/JIE, MPOU3BOICTBEHHBIX MTpolleccax u
KUBHCACATCIbHOCTH OPraHnu3MOB

IIpakTuyeckue 3aHATHS

KonuyectBeHHbIE OTHOWIEHN B XUMHUHA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMUU U PaCyeThl 1O
YpPaBHEHUSIM XUMHUUYECKUX peakuuii. Moyib Kak eIMHULA KOJMYECTBA BellecTBa. MoJsipHas macca.
3aKOHBI COXPAHEHHS MAacChl U SHEPTHH. 3aKOH ABorajapo. MomsipHbId 00beM ra3oB. OTHOCHUTEIbHAS
IUTOTHOCTh Ta30B. PacdeTsl Mo ypaBHEHHSIM XMUMHUYECKUX PEAKIMA C MCIOJH30BAaHHEM MaccChl, 00bemMa
(HOpMasbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01

Conep:xanue yueOHOro MaTepuasa

OK 01
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Tema 2.2.
DIIEKTPOJIUTHYECKA
sl MUCCOITHAITHS K
HMOHHBIA OOMEH

Teopernueckoe oOydueHuE

Teopus anexTponuTHuecKoil qucconuanuu. MoHbl. DIeKTpOIUThI, HEANEKTPOIUTHI. Peakiuu HOHHOTO
obmena. CocraBieHue peakluil HOHHOTO OOMEHa IyTeM COCTaBJIEHUS MX IOJHBIX M COKPALEHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaklUU. 3aJaHUs Ha COCTABJIEHUE NOHHBIX PEAKIUIl

IIpakTH4eckune 3aHATHA

3ajaHus Ha COCTABIIEHUE UOHHBIX PEaKIIUil

OK 04

Pa3nen 3. CTpOCHI/Ie U CBOMCTBA HEOPraHmvIeCKUX BEeUIECTB

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIaTypa U
CTpPOCHHUE
HEOPTraHUYECKHUX
BEIIECTB

Conep:xanue y4eOHOro MaTepuasia

Teopernueckoe oOyueHue

[Tpenmer Heopranuueckoit xumuu. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocTbie U ClI0KHbIe
BenlecTBa. OCHOBHBIE KIIACChI CIIOKHBIX BEHIECTB (OKCUIBI, TUAPOKCHUIbI, KUCIOTHI, COJIH).
B3anmocBsI3p HEOPraHUYECKUX BEILECTB. ArperaTHble COCTOSIHUS BenlecTBa. Kpucrannndeckue u
amop@HsbIe BeniecTBa. TUITBI KPUCTAUTMYECKUX PEIIETOK (aTOMHAsA, MOJIEKYJISIpHAsi, NOHHAS,
MeTajuIn4ecKas). 3aBUCUMOCTb (PU3MUECKMX CBOWCTB BELECTBA OT THIA KPUCTANINYECKOM PEILIETKH.
3aBUCUMOCTb XMMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XMMHUECKOMN CBS3U U THIA KPUCTAININYECKON
peweTku. [IpyunHBl MHOro0oOpasus BeIIEeCTB

IIpakTuyeckue 3aHATHS

HomeHknatypa HEeOpraHMuecKrx BEIIEeCTB: Ha3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOpMYIIbI
WM COCTABIIEHUE XUMUYECKOW (POPMYIIBI UCXOS M3 Ha3BaHUs BEIIECTBA MO MEKIYHAPOTHOM
(MIOITAK) wnm TpuBHAIbHOW HOMEHKJIIATYpE.

Pemenne mnpakTuueckux 3aJaHW MO KIAacCU(PUKANNKA, HOMEHKIATYpE U XUMHUYECKHM QPopMyiaam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJaccoB (yrapHblil ra3, YIVIEKHCIbIM Tra3, aMMHaK, ramieHas
U3BECTb, HETAIICHAs N3BECTh, MUTHhEBAs COAA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMHUECKUX
BEIIECTB, OMPEENATh MPUHAATIC)KHOCTh K KJIaccy.

Ncrounukn xummudeckoit mHGopMaiuu (cpeacTs MaccoBoi mHGopManuu, cetb UHTEpHET U ApyTHUe).
[Touck napopManuu 1Mo Ha3BaHUAM, UACHTU(HUKATOPAM, CTPYKTYPHBIM (popMynam

OK 01
OK 02

Conep:xanue yueOHOro MaTepuasa
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Tema 3.2. dusuko-| Teopernueckoe oOydeHHE OK 01
XHMHUYCCKUE Mertamnel. O6mue ¢puzndeckue U XMMHYECKHe CBOMCTBa MeTaysioB. CriocoObl moiydeHus. 3HaYeHHE 2 OK 02
CBOICTBa METAJJIOB U HEMETAUIOB B IPHUPOAC U JKU3HEICATCIBHOCTH 4YEJIOBEKa M OpraHu3mMoB. Kopposus IIK...
HEOPTraHHYEeCKHX | METAIIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3AIUTHI METAIIOB OT KOPPO3UH
BELICCTB . .

Hemeranner. OOmme ¢usnyeckre W XUMHUYECKHME CBOMCTBA HEMETaUIOB. THIHMYHBIE CBOMCTBA

HeMetauioB [V- VII rpynm. Knaccudukanms 1 HoMeHKIaTypa coeAMHEHUH HeMeTauioB. KpyroBopoTsr 2

OMOTEHHBIX JIEMEHTOB B IPUPOJIC

XUMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB (OKCUA0B, TUAPOKCHIOB, KUCIIOT,

coJiell 1 JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BELECTB, BOJOPOIHBIX COEIUHEHUH, 2

BBICIINX OKCHJIOB M THAPOKCUIOB

IIpakTnyeckne 3aHATHSA 2

CocraBieHrne ypaBHEHMM XMMMUYECKHX PEAKLUH C y4acTUEM MPOCTHIX M CIIOXKHBIX HEOPraHMUYECKUX

BEIIECTB: META/NIOB U HEMETAJIJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMW U aM(OTEpHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJIeH,

XapaKTEePU3YIOUINX UX CBOWCTBA. 2

Pemienne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTaB, IOJIYyYEHUE U

0e30macHOE HCIMOJIb30BAaHUE BAKHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY U IMPAKTHUYECKOH

JEATEIIBHOCTH YEJIOBEKa
Tema 3.3. Conep:xanue yueOHOro MaTepuasa 2 OK 01
WNnentudukarus OK 02
HeOpraHWHeCKHX IIpakTuyeckue 3aHATHS 2 OK 04
Bettects JlaGopatopHas pabota «neHTHpHUKAIHS HEOPTAHUIECKUX BELIECTBY.

Pemenne skcnepUMEHTaNbHBIX 3alad 0 XUMHUYECKMM CBOMCTBAM METAUIOB M HEMETAJIOB, IIO

pacro3HaBaHUIO U MOJIYYEHHUIO COEAMHEHUH METAJJIOB U HEMETAIIJIOB. 2

WnenTudukanyss HEOPraHUYECKUX BEIIECTB C HCIOJb30BAaHUEM HX (PU3MKO-XMMHUYECKHUX CBOMCTB,

XapaKTepHBIX KadeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynbdar-, kapOoHAT- U XJIOPUI-

AQHUOHBI, HA KATHOH AMMOHUS
Pa3nes 4. CtpoeHue 1 CBOMCTBA OPraHN4YeCKUX BellecTB 24
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Tema 4.1.
Knaccudukanms,
CTpOEHHUE U
HOMEHKJIaTypa
OpraHUYECKUX
BEIIECTB

Conep:xkanue y4eOHOro MaTepuasia

Teopernueckoe oOyueHue

IlosiBiieHHE U pa3BUTHE OPTaHMYECKOM XUMUHU Kak HayKu. [Ipeamer oprannueckoit xumun. Mecro u
3HAYEHUE OPTaHNYECKOU XMMHH B CHCTEME €CTECTBEHHBIX HayK.

XHWMHUYECKOE CTPOCHHE KaK MOPAJOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJIGHTHOCTH.
OCHOBHBIE MOJOXKEHUS TEOPUHU XMMHUECKOTO CTPOECHMsI OpraHndeckux coeauHennii A.M. byrneposa.
VYriaepoaHblid CKENEeT OPraHuYeCKOM MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO
CTpOEHMS MOJIEKYJl. MI30Mepus U N30MepHI.

[Tonssitue o QynknuoHanpHOM Trpymme. Pagukan. [lpuHnuner kimaccuukauu OpPraHUYECKUX
coequHeHUl. MexayHapoaHass HOMEHKJIaTypa M IPUHLUIBI HOMEHKJIATYpbl OPraHUYeCKUX
coeauHeHuil. [loHsTne 00 a3oTcoiepXkalMX COECJUHEHUSAX, OMOJIOIMYECKM AaKTHUBHBIX BEIECTBaX
(yrneBogax, >Xupax, OeiakaXx W Jp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUSIX (MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTuyeckue 3aHATHS

HoMmeHnknaTtypa OpraHMYeCKMX COEIMHEHHMH OTAENbHBIX KJIACCOB (HACBILICHHBIC, HEHACBHIIIEHHBbIE U
apoOMaTUYeCKHUEe YIIEBOJIOPOJIbI, CIIUPTHI, (PEHOINbI, allbJCTHAbI, KETOHBI, KAPOOHOBBIE KHCIOTHI U JP.)
CocraBneHne NOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYECKHX BEILECTB OTAEIbHBIX
KJIACCOB, HCIOJB3ysd WX Ha3BaHUSA IO CHCTEMAaTHYECKOW W TPUBHAIBHOM HOMEHKJIAType (dTHUJICH,
alleTWiIeH, IHLEpuH, (eHomn, (GopMalbIeruj, YKCycHas KHUCIOTa, IiMiuH). Pacdersl mpocreimieit
(opMyIIbl OpraHMYECKONW MOJIEKYJIbI, UCXO/ISl U3 3JIEMEHTHOT0 cocTaBa (B %)

OK 01

Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coep:kaHue

12

OU3NKO-XMMHUYECKHE CBOWCTBA OPTraHUYECKUX COCJMHEHUH OTHENBHBIX KIIAcCOB (OCOOCHHOCTH
KJIaccu(pUKaUU 1 HOMEHKJIATYpbl BHYTPH KJIacca; TOMOJOTMYECKHUH psif v o0mas popmyria; U30Mepus;
(bu3HYEeCcKre CBONCTBA; XUMUUYECKHE CBOMCTBA; CITIOCOOBI MOJTYyUCHHUS ):

— MpeAenbHBIC YIIIEBOJAOPOIbI (aTKaHBl M IUKIOATKaHbl). ['opeHHe MeTaHa KakK OJIWH W3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBIIUIEHHOCTH U ObITY. CBOMCTBA MPUPOIHBIX YIIEBOJOPOIOB, HAXOXKICHHUE B
MPUPOJIE U NPUMEHEHUE AJIKAHOB;

— HETIpe/IeTbHBIE (AJIKEHbI, AIKMHBI U aTKaJUEeHbI) U apOMaTHYeCcKUe yriaeBoaopoasl. ['opeHue aneTuieHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU JIJISl CBAPKU U PE3KU METAJJIOB

OK 01
OK 02
OK 04
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— KHCIIOPOJICOAEP KaIe COSAMHEHUS (CITUPTHI U (PEHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, aTbIAECTHIbI U
KETOHBI, JKHUpbI, yrieBoasl). [IpakTHueckoe MNpUMEHEHHE OJTUJICHTIMKOJSA, TJIHIepuHa, ¢eHoma.
[Ipumenenne Qopmanbaernaa, areranbleruaa, YKCYCHOW KHCIOTHL. Mblla Kak COJHM  BBICHIMX
KapOOHOBBIX KHCIIOT. MotoIue CBOKWCTBA Mbljia

— a30TCOJIepKALINE COSMHEHUS (aMUHBI 1 aMUHOKUCIIOTHI, O€JIKK). BEICOKOMOJIEKYISIpHBIE COEAMHEHUS
(cuHTeTHYECKHME W OMOJOTMYECKU-aKTHBHBIE). MoHOMEp, TMOIUMep, CTPYKTYpHOE  3BEHO.
[Tommmepusanus 3TUIEHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'eneTndeckas cB3b MEKy KJ1acCaMU OPraHU4ECKUX COCIUHEHUN

IIpakTHYeckue 3aHATHSA

CBoiicTBa OpraHMYeCKMX COCJUHEHUH OTIENbHBIX KJIAcCOB (TpPUBHANbHAs W MEXIyHapoaHas
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTYyUEHHUS): MpeaeTbHbIC (aTKaHbl U ITUKJIOATKAHBbI),
HenpeebHbIe (AIKSHBI, AIKMHBI U aJIKaJHEeHbl) 1 apOMaTHYECKUE YIIIEBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIC KUCIIOTHI M D(PHPHI, AITbACTHIBI U KETOHBI, aAMUHBI 1 aMUHOKHCIIOTHI, BRICOKOMOJICKYJISIPHBIC
COEMHEHUS. 3aJaHMsl Ha COCTaBJICHUE YPAaBHEHMI XMMUYECKHX PEAKLUl C yd4acTUEM OPraHUUYECKUX
BEIIIECTB HA OCHOBAaHHH UX COCTaBa M CTPOCHUS

CocraBieHre CcXeM peaknuii (B TOM 4YHCJIE TI0 MPEUIOKEHHBIM IIeToYKaM TpeBpalieHui),
XapaKTEPU3YIOIUX XUMUYECKHE CBOWCTBA OPTraHUYECKUX COSAMHEHUH OTJEIbHBIX KJIACCOB, CIOCOOBI MX
MOJIyYeHUsI M Ha3BaHUWE OPraHMYECKUX COEJAMHEHWH 10 TPUBHAIBHON WIM MEXIYHAPOIHOMI
CHUCTEMAaTUYECKON HOMEHKJIATYypE.
Pemenne nNpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OpraHUYECKUX
COGI[I/IHGHI/Iﬁ OTACJIbHBIX KJIIACCOB

Tema 4.3.
Nnentuduxaruys
OpPraHUYECKUX
BEIIIECTB, UX
3HAYECHUE U
MIPUMCHCHHE B
OBITOBOH U

Conep:xanue yueOHOro MaTepuasa

Teopernueckoe oOyueHue

buooprannueckue coenunenus. IIpumeneHue u Ouojormyeckas poib YrieBoAoB. OKucIeHUE
YIJIE€BOJAOB — HWCTOYHMK OJHEPIUM KHUBBIX oOpraHu3dmMoB. OONacTH NPUMEHEHHS aMHUHOKHCIOT.
[IpeBpamienus 6eaKoB MUK B opranu3me. bruonornueckue GpyHkuuu 6enkoB. buonornyeckne GyHKIUMA
KHUpPOB. PoNlb OpraHnueckoil XMMHUU B peIIeHUH NPOoOJIeM MUIIEBON 6e30MacHOCTH

OK 01
OK 02
OK 04
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MIPOU3BOACTBEHHOMN
NEeATEIbHOCTH
YyesoBeKa

Ponp opranuueckold XMMHH B pEIIEHUH MNPOOJIEM HHEPreTHUecKO O€30MacHOCTH, B Pa3BUTHU
MEIULMHBI, CO3/1aHUM HOBBIX MAaTEpUaIOB, HOBBIX MCTOUHUKOB YHEPTUU (aJIbTEPHATUBHBIE UCTOYHUKU
sHeprum). OnacHOCTh BO3JEHCTBUS Ha KUBBIE OPraHU3Mbl OPTAaHUYECKUX BELECTB OTAEJIBHBIX KJIACCOB
(yrneBoopofsl, CHUPThI, (EHOJbI, XJIOPOPraHWYECKHUE MPOU3BOJHBIC, ANBACTUABI M Ap.), CMBICI
IIOKa3aTels MPeIeIbHO JONYCTUMOW KOHIEHTPALIMU

Pa3nen 5. Kuneruueckue u TEPMOAUHAMHUYECCKHUE 3AKOHOMEPHOCTHU ITPOTCKAHUA XUMHUIECCKHUX peammﬁ

Ckopoctb Coaeprxanue yueOHOro MaTepuaa OK 01
XUMHUYECKUX OK 02
peaxuuii. Teoperuueckoe o0ydeHue
XMHIECKOE CKOpOCTh peakliiu, €€ 3aBUCUMOCTh OT PA3JIUYHBIX (DAKTOPOB: MPHUPOJIBI PEarupyrolUX BELIECTB,
paBHOBeCHe KOHUEHTPALH PEArnpyloluX BEIIECTB, TEMIEPATyphl U IIIOW@AH PEaKUMOHHON MOBEPXHOCTH.
TennoBblie 3 GEKTh XUMUYECKUX peakii. DK30- U SHIAOTEPMHUUECKHUE, PEAKLINH.
OOpatumocTh peakiuii. XUMHUYECKO€ PaBHOBECHE U €r0 CMEIIEHUE MOJ JEHCTBHEM pa3IUYHBIX
(akTOpOB (KOHLIEHTpALMs pEareHTOB WK MPOJYyKTOB PEaKLMH, IaBIE€HUE, TEMIIEpaTypa) Ulsl CO3AaHUs
ONTUMAaJIbHBIX YCIOBUM IIPOTEKAaHU XUMUYECKUX ITpoueccoB. [Ipunnun Jle [laTense
IIpakTHyeckue 3aHATHA OK 01
OK 02
Pemenne npakTHKO-OPHEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (AKTOPOB, BIMAIOLIMX HAa H3MEHEHHE
CKOPOCTH XMMHYECKOM PEeaKlny, B T.U. C O3HUILIUI SKOJIOTUYECKH [1e1ecO00pa3HOro NOBEICHUS B ObITY U
TPYZAOBOM ACATEIBHOCTH B LENAX COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOLIEH IPUPOJHON CPELBL.
PemieHne mNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha npumeHeHue npuHnuna Jle-Illarense s
HaXOXKJCHUs HAINpaBJICHUs CMELICHUs pPAaBHOBECHA XHWMHUYECKOH peakuuu M aHanu3 (PaKkTopos,
BJIMSIOLINX HA CMEILEHUE XUMUYECKOTO PABHOBECHS
Pa3nen 6. PacTtBopsl
Tema 6.1. Coaeprxanue yueOHOro MaTepuaa
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IToustue o
pacTBopax

Teopernueckoe oOydueHuE

PactBopenue kak Qusuko-xuMudeckuii mpormecc. PactBopsl. CriocoObl MPUTOTOBICHHUS DPACTBOPOB.
PactBopuMocTe. MaccoBass J0yisl pacTBOpPEHHOro BemiecTBa. (CMBICH TMOKa3zaTens MpeaesibHO
JOMyCTUMON KOHLIEHTPAIMH U €Tr0 UCIOJIb30BAHUE B OL[EHKE SKOJIOTUYECKON 0€30IacHOCTH.

[IpaBuia 3K0JOTHYECKH 11€7€CO00pPa3HOTO MOBEACHHS B OBITY M TPYAOBOM NEATENbHOCTH B IENAX
COXPAHEHHUS CBOETO 3/I0POBbSl M OKPYXKarollel IPUPOJHOI Cpelibl; OIAaCHOCTh BO3/IEHCTBUS Ha KUBBIE
OpraHU3Mbl OIIPEIEIECHHBIX BEIIECTB.

Pemienue npakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 33JaHUI Ha PaCTBOPHI, HCIIOJIb3yeMbIe B OBITOBOI 1
ITPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA

OK 01
OK 02
OK 07

IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEPKAHUE TPUKJIATHOTO MOIYJIs1)

Pasznen 7.

Xumus B ObITY M IPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa

Xumus B ObITY U
MPOU3BOACTBEHHOM
JeSATeIbHOCTH
YeJIoBeKa

Conep:xxanue y4eOHOro MmaTepuaJja

Hogelimme 10CTHKEHNS XUMUUYECKOW HayKH M XMMUYECKOH TexHoJoruu. Ponb xumun B o0ecrieueHun
AKOJIOTUYECKOMN, SHEPTETUUECKON M TUIICBOM 0€30MacHOCTH, pa3BUTHU MeIUIMHBL. [IpaBuia moucka u
aHallM3a XUMHYECKOW WH(POpMAIUM W3 pa3IUYHBIX HCTOYHUKOB (HayuyHas W Yy4eOHO-Hay4Has
JIuTepaTypa, CpelcTBa MaccoBor nHpopmaruu, ceth IHTEepHET)

IIpakTHYeckue 3aHATHSA

[Monck m aHanu3 KEHCOB O MPUMEHEHHHM XMUMHUYECKHUX BEIIECTB M TEXHOJOTHH ¢ ydeToMm Oymymieit
npodeccHoHaNbHOM  NEATEIBbHOCTH MO  TeMaM:  BaKHEHMIIME  CTPOUTENbHBIE  MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJI0, KepamMuKa, Marepuanbl JUIsl DJIEKTPOHUKH,
HaHOMaTEpHallbl, TEKCTWJIbHBbIE BOJIOKHA, WCTOYHMKM DSHEPrUM, OPraHMYECKHME W MHUHEpaJIbHBIC
yInoOpeHus, JIKapCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSI.

3amura: [IpencraBienue pe3ynbTaToB pElIeHUs KEMCOB B (hOpMe MHUHHU-IOKIIA/a C Mpe3eHTaIuen

OK 01
OK 02
OK 04
OK 07

IIpomeskyTOYHAS aTTecTALMS MO AUCUUIJIMHE (3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJIU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJILHOM
JUCHMUILIAHBI

3.1. TpeboBaHNsi K MUHUMAJILHOMY MATEPUAJIbHO-TEXHUYECKOMY
o0ecne4yeHn 1o

Jns peanuzauuyd MpOrpamMMbl  JTUCHUILTUHBL JTOJDKHBI OBITh MPETyCMOTPEHBI
CICAYIOIIME CIEeIHUAIbHBIC MOMEIICHUS: YYEOHBbIM KaOMHET XMMHUHU W/WIU Y4eOHOM
XUMHUYECKOH J1abopaToOpuH.

O6GopynoBanne y4eOHOro KaOMHeTra (HAIJSIAHbIe MMOCOOMS): HAOOPHI
IaPOCTEPKHEBBIX MOJIETIEH MOJIEKYJ, MOJIETTN KPUCTALNTMYECKUX PEIIETOK, KOJIJIEKIIUU
MPOCTBIX U CJOKHBIX BEIIECTB W/WJIM KOJUICKIIUU TOJMMEPOB; KOJUICKIIUS TOPHBIX
nmopoJl W MwuHepayioB, Tabnuna MenaeneeBa, ydeOHble (QuIbMBI, TUGPOBHIE
oOpa3oBaTebHbIE PECYPCHI.

Texnnueckue cpeacrBa oO0y4YyeHHMsi: KOMIBIOTEp C  YCTPOHCTBaAMH
BOCIIPOMU3BEJCHUSI  3BYKa, NPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS JOCKA, YKa3Ka-MPEe3EHTEP sl IPE3CHTALIHIA.

OO6opynosanue Jiadoparopum M pado4uMx MecT Ja00PATOPMHU: MEH3YPKH,
MUTNETKU-KANEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JIyIbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, MJIAHIIETHI JJI KamneJlbHbIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAJIKH,
CTEKJISIHHbIE TPOOUPKHU, PE3UHOBbBIE MPOOKH, (DOHAPUKH, HAOOP PEAKTUBOB, CTEKJISITHHbIC
MaJIOYKH, IITATUBKI JJIS TPOOUPOK; MEPHBIE IIUJIUH]IPBI, BOPOHKHU CTEKJISTHHBIC, BOPOHKHU
nenuTenbHble nunuHapuueckue (50-100 M), cTynku ¢ necTukoM, papPopoBbie YaIlIKH,
MUHIETH, (QUIbTpel OyMa)kKHBIE, BaTa, MapJis, YacOBBIE CTEKJA, DSJICKTPOIUIATKH,
7a00paTOpPHBIE MTATUBBI, CIIMPTOBBIE TOPEIIKHU, CIUYKH, TPUOOP AJI MOTyUEHHUS Ta30B
(w1 poOUpKa ¢ Ta300TBOJIHON TPYOKOI), mepxkaTenu sl POOUPOK, CKIISTHKU IS
XpaHEHMs PEaKTUBOB, pa3IaToO4YHbIe JIOTKU; XxuMuueckue crakansl (50, 100 u 200 mu);
IITIATENN; TUHIIEThI, TUTEJIbHBIC HTUIILBI; CEKYHIOMEPHI (TaiiMephl), MEpHbIE TPOOUPKHU
(1a 10-20 mu1) u MepHbIe KoJ10bI (25, 50, 100 1 200 M), BoasHas 6aHs (MM TEPMOCTAT),
CTEKJISSHHBIC TIAJIOYKH; KOHWYECKHE KOJObl i TuTpoBanus (50 u 100 wmu);
WHJIUKATOPHbBIE MOJOCKU ISl onpenenenuss pH u crangapTHas MHAMKATOpPHAS IIKaja;
YHUBEpPCAIbHBIN HHANKATOP; urieTky Ha 1, 10, 50 M (unm no3aropel Ha 1, 5 u 10 mi),
OIOpEeTKH [JIsi TUTPOBaHUS, MeauimHckue mmpuilkl Ha 100—-150 M, maGoparopHbie
W/WIIA aHAIATHYECKHUE Bechbl, pH-MeTphl, cymmubHBIN Ikad, W Ap. JTabopaTopHOE
obopyioBaHueE.

3.2. UupopManiuoHHOE 00ecredyeHHEe peaTu3aluy MporpaMmbl

1. Jlna peanuzanuu mnporpamMmbl OuOIHMOTEUHBIH (PoHI 0Opa3zoBaTeIbHOM
OpraHu3allid JOJDKEH WMETh TeYaTHbIE W/WIM DIIEKTPOHHBIE O00pa3oBaTeIbHBIC U
uHOOPMAITMOHHBIE  PECYpChl,  PEKOMEHJIOBaHHbIE  JUJII  WCIOJL30BaHMS B
o0pa3oBaTeNbHOM Ipoliecce, HE cTapile 5 JeT ¢ MOMEHTAa U3aHusl.
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2. PexoMeHayembie MedaTHbIC U3aHUs 10 pean3auu o0meo0pa3oBaTeIbHON
JTUCIMIUIMHBI MPEACTABICHBl B METOJAMYSCKUX PEKOMEHIAIMAIX I10 OpTraHW3aIHid
00yueHus.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30OBATEJBHON TUCHUATIIMHBI

KoHTpoJib 1 o11eHKa pe3ybTaTOB 00YUEeHHS OCYIIECTBIISIETCS MPEnogaBaTeIeM B
npoliecce MPoBEACHUS TPAKTUUECKUX 3aHATUIA U TaOOPATOPHBIX padbOT, TECTUPOBAHMS,
a TaKXKe BBIMOJHEHUSI OOYJYalOIIMMUCS WHAWBUIYATIbHBIX 3aJlaHUM, TMPOEKTOB,
uccienoBanuil. Pe3ynbrarel 00ydeHus OnpeiesiaoT, YTO 00yUaroIIUecs T0IKHbI 3HATh,
MMOHUMATh U JIEMOHCTPHUPOBATH I10 3aBEPIICHUNA U3YUEHHUS JUCLUIIINHBL.

st popMupoBaHuUs, KOHTPOJS W OIICHKH PE3yJIbTaTOB OCBOCHUS Y4eOHOM
JUCLUILIAHBI KCMOJIB3YETCSI CUCTEMa OLIEHOYHBIX MEPOIPUSITUN, MPEICTABISIONIAS
co00¥ KOMIUIEKC Y4eOHBIX MEPOIIPUATHI, COTJIACOBAHHBIX C Pe3yJIbTaTaMH O0yUCHHUS U
chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeaMeTHble pe3yJbTaThl

mucuuimie) u @I'oC CII0.

10

Tunsl oeHOYHBIX

XUMHYECKHUX 3JIEMEHTOB
Y NIpUpOAa XUMUYECKOMN
CBSI3U

(hopMyITBI COeTMHEHUN B
COOTBETCTBHH CO
CTETICHBIO OKHUCIICHUS
XUMHAYECKHX 3JIEMCHTOB,
HUCxXoada U3 BAJICHTHOCTU U
ANEKTPOOTPHUIIATETLHOCTH

Ne | OK/TIK | Moayas/Pazgen/Tema | Pesyabrat 00yueHust .
MeponpusiTHi
I | OcHoBHOe coaepkaHue
1 ®opmyIMpOBaTh
Pa3nen 1. OcHoBBI PMyHp
0a30Bble NOHATHA U
CTPOCHMS BelecTBa
3aKOHbI XHMHMH
1.1 |OK 01 CrtpoeHue aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHune atomoB

XUMHUYECKUX 3JIEMEHTOB U
MPUPOIA XUMUUECKOH CBSI3M».

2. 3agauM Ha COCTaBIICHUE
XUMUYECKHUX (HOopMyIT
JIBYXaTOMHBIX COeIMHEHUIN
(okcHuI0B, CYNb(YUIOB, TUIPHIOB
U T.IL.).

3. 3agaHus Ha UCTIOJIL30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BaHUU COeOUHEHUHN I10
HOMEHKJIaType MEXIyHapOIHOTO
COI03a TEOPETUYECKOUN 1
MPUKIATHON XUMUHU U
TPUBUATBHBIX HA3BaHUH TSI
COCTaBJICHHS] XUMUYECKUX
(bopMys IByXaTOMHBIX
COEIMHEHUH (OKCHJIOB,
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OK/IIK

Monayas/Pazgen/Tema

Pe3yabTar 00y4yeHus

THNBI OLEHOYHEIX
MeponpUusATHI

Cynb(GuI0B, THAPUIIOB U T.11.) U
JAPYTUX HEOPTaHUIECKUX
COCTMHEHUH OTAENBHBIX KJIACCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabauma J{. 1.
Menpnencena

XapakTepus3oBaTh
XUMHNYCCKUC 3JICMCHTHI B
COOTBCTCTBUH C UX
MI0JIO)KEHUEM B
MIEPUOUYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa

1. Tect «MeTammaeckue /
HEMETaJNIMYSCKUE CBOMCTRA,
3IEKTPOOTPULIATEIHLHOCTD U
CPOJICTBO K 3IEKTPOHY
XUMHYECKUX IJIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEPUOINYECKOIN cucTemMe
XUMHUYECKHX dj1emMeHToB J[. 1.
MeHpeaeeBay.

2. IlpakTyeckue 3alanus Ha
YCTaHOBJICHUE CBSI3U MEX]TY
CTPOECHHUEM ATOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOAUYECKUM
W3MEHCHHUEM CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX
COEIMHEHHI B COOTBETCTBUM C
nonoxxenueM Ileprnonnueckon
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA
XapaKTEePU3aALUI0 XUMHUECKHX
3JIEMEHTOB: «MeTamndeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
3JIEKTPOOTPUIATEHHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMHYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX 3JEKTPOHHBIM
CTPOEHUEM U TOJI0KEHHUEM B
[IEPUOAUYECKON CUCTEME
XAUMHYECKHUX DJIEMEHTOB

.. MenneneeBa»

Pa3gen 2. Xumunueckue
peakuuu

XapaKTemeBaTb THIIBI
XUMHYECCKHUX pealcunifl

KonTpoabHasi padora
«CTpoeHue BelllecTBa U
XHMHYecKHe PeaKkiun»

2.1

OK 01
OK 04

THnBl XUMHUYECKUX
peaxkuuit

CocTtaBisiTh peakiuu
COCIMHEHMS, PA3JIOKECHUS,
oOMeHa, 3aMeIlcHu,

1. 3amauu Ha cocTaBiIcHUE
YpPaBHEHUU pEaKInid:
— COEIMHEHMS, 3aMEIICHMUS,
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OK/IIK

Monayas/Pazgen/Tema

Pe3yabTar 00y4yeHus

THNBI OLEHOYHEIX
MeponpUusATHI

OKHCIIUTEJIBHO-
BOCCTAaHOBUTEIIbHBIC
peakuuu

pasnoxeHusi, 0OMeHa,

— OKUCIIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEaKIuil ¢
UCTIOJIb30BAaHUEM METO/Ia
3JIEKTPOHHOTO OanaHca.

2. 3ajaum Ha pacyeT Macchl
BellecTBa Wik 00bEMaA

ra30B [0 U3BECTHOMY KOJIMUYECTBY
BEIIIECTBA, MAacCe U 00BEMY
OJTHOTO U3 YYaCTBYIOILUX B
peakLyu BELIECTB; PACUETHI
Macchl (00bEMa, KOTMYecTBa
BELIECTBA) IPOJYKTOB PEaKIUH,
€CJIM OJTHO U3 BEIIECTB UMEET
IPUMECH

2.2

DNEKTPOIUTHYECKAS
JMCCOLMALUS M MOHHBIN
oOMeH

CocraBnaTh ypaBHEHUs
XUMHUYECKHUX peaKIuu
HMOHHOT0 0OMeHa ¢
y4acTHEM
HEOPraHNYEeCKUX BELIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISPHBIX ¥ HOHHBIX
peaKuuii ¢ y4acTUEM KHUCIIOT,
OCHOBaHHWI U COJICH,
YCTaHOBJICHUE U3MCHCHHS
KHUCJIIOTHOCTH CPEJIbI

2. JIaboparopHas pabota "Tursl
XUMHUYECKUX peakiui”

Pa3nen 3. Ctpoenne u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HccaenoBarb cTpoeHue u
CBOlicTBa
HEOPraHu4ecKHuX
BellecTB

KonTtpoabsnas padora
«CBOHCTBa HEOPraHUYECKUX
BeleCTB»
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OK/IIK

Monayas/Pazgen/Tema

Pe3yabTar 00y4yeHus

THNBI OLEHOYHEIX
MeponpUusATHI

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEILIECTB

Knaccudumnuponats
HEOpPTraHUYECKUe
BEIIECTBA B COOTBETCTBUH
C HIX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHE HEOPTraHMYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTABJICHHE XUMUYECKOMN
(hOpMyIIbI HCXOIS U3 HA3BAHUS
BEIIIECTBA M0 MEKTYHAPOIHOM
WJIA TPUBUATBHON
HOMEHKJIAType».

2. 3agauu Ha pacyeT MacCOBOM
110711 (MacChl) XUMHUYECKOTO
37eMeHTa (COeIMHEHNUS) B
MoOJIeKyJie (CMech).

3. [IpakTrueckue 3aJaHus 1Mo
KJaccu(uKalnuu, HOMEHKIAType U
XUMUYECKUM (popMyiam
HEOpPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. ITpakTryeckue 3a1aHus Ha
ONpPEACIICHNE XUMUUECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOI
CBSA3U U TUIA KPUCTAJUINYECKOU
pelieTku

3.2

OK 01
OK 02

DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

YcranaBauBaTh
3aBUCUMOCTH (PU3HKO-
XHUMHYECKHX CBOHCTB
HEOPTraHUYECKHUX BEIECTB
OT CTPOCHHS aTOMOB H
MOJIEKYJI, @ TAKXKE TUIIA
KPUCTAIUITMYECKOMN
peueTku

1. Tect «Ocobennoctu
XUMHUYECKHUX CBOMCTB OKCHUOB,
KHCIIOT, OCHOBaHUH, aM(pOTEPHBIX
TUIPOKCUJIOB U COJIEH».

2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C YYaCTHUEM MPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAJJIOB U
aM(}OTEPHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHHUH U aM(OTEPHBIX
TUIPOKCHUI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKUE 3aJIaHUsI HA
CBOWCTBA U MOJTYyYCHHUE
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THNBI OLEHOYHEIX

Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus .
MeponpusTHi
HEOpPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentndukanus UccnenoBath 1. IIpakTHKO-OpHEHTUPOBAHHBIC
OK 02 HEOPraHUYECKUX Ka4eCTBEHHBIC PEAKIIMM  |3aJaHHs IO COCTaBJIECHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOPraHUYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UICHTH(PUKAIIH.
2.JIaGopatopHas pabora:
“Unentuduxanus
HEOPraHWYECKUX BEIIECTB’’

4 Pa3znen 4. Crpoenne u |UcciaenoBarhb crpoenue u|KoHTposabHas padora
cBOlicTBa cBoiicTBa oprannyeckux («CTpoeHHe U CBOMCTBA
OpPraHu4ecKux BellecTB OpPraHu4yecKHX BellecTB)
BellecTB

4.1 |OKO01 Knaccudukanms, Knaccudumnuponats 1. 3agaHus Ha COCTaBICHUE
CTpOEHHE U OpraHMYecKre BEIIeCTBA B [HA3BaHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBHUH C UX COCTMHEHUH 10 TPUBUATHLHOU WITH
OpPTraHUYECKUX BEILECTB |CTPOCHUEM MEXIyHApOAHOU
CUCTEMATUYECKON HOMEHKJIATYpe.
2. 3agaHusi Ha COCTaBJICHUE
MOJIHBIX U COKPALICHHBIX
CTPYKTYPHBIX (hopmyi
OpPraHUYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.
3. 3aauM Ha onpeaeneHue
npocTenmiei GopmMyIbl
OpPraHUYECKON MOJIEKYJIIbI, UCXOIs
13 AJIEMEHTHOr0 cocTana (B %)
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAHABINBATh 1. 3anaHus Ha cocTaBlIEHUE
OK 02 |coenuHeHui 3aBUCUMOCTH (PH3UKO- YPaBHEHUI XUMUUYECKUX peaKLni
OK 04 XUMHYECKUX CBOMCTB C YyYaCTHEM OPTaHUYECKUX

OpPraHUYECKUX BEIIECTB OT
CTPOCHHS MOJIEKYJI

BELICCTB HA OCHOBAHNUHU UX
COCTaBa U CTPOCHHSI.

2. 3anaHus Ha COCTaBJICHUE
YPaBHEHUN XMMUYECKUX PEaKIUH,
WJUTIOCTPUPYIOLINX XUMUUECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
IIPOTEKAHNS JaHHBIX peakUuil U
TCHETUYECKOM CBSI3U
OPraHUYECKUX BEILECTB PA3ZHBIX
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THNBI OLEHOYHEIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabratr 00y4yeHust .
MeponpuATHIH
KJIaCCOB.
3. PacuetHsble 3agaun no
YpaBHEHUSIM PEAKILIMI C ydacTHeM
OpPraHMYECKUX BEIIECTB.
4. JTaboparopHas paboTa
“IIpeBparieHnst OpraHM4eCKUX
BEIIIECTB IIPX HarpeBaHuu"
4.3 |OK 01 |HUnentudukanus Hccnenosath 1.IIpakTuKO-OpHUEHTUPOBAaHHbBIE
OK 02 OPraHUYEeCKHUX BEIIECTB, |KAYECTBEHHBIE PEaKIIMU  [3aJIaHUS [0 COCTABIICHUIO
OK 04 |ux 3HayeHue u OpraHN4eCKHUX XMMHYECKUX PEAKIUN C yHaCTUEM
IIPUMEHEHUE B OBITOBOW |COETUHEHHI OTACTBHBIX |OpPraHUYEeCKUX BEILIECTB, B T.4.
Y IPOU3BOACTBEHHOMN KJIaCCOB HCIIONb3YEMBIX JUISl UX
JEATENIBHOCTH YEJI0BEKa UICHTH(UKAIUHN B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaruiss OpraHnIecKux
COETMHEHUN OTAEIHLHBIX KJIaCCOB™’
5} Pazneu 5. XapakrTepu3oBathb
Kunernyeckue u BJIMSIHHE PA3JIHYHBIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEKAHUA XHUMHYECKHX pPeaKkuui
XHUMHYECKHUX PeaKuui
5 |OKO0l CKOpOCTh XUMHUUYECKUX | XapaKTepru3oBaTh [IpakTHKO-OpHUEHTUPOBAHHbIE
OK 02 |peakuuii. XMMUUYECKOE |BIUSHUE KOHLIEHTPALlMM  |TEOPETHUYECKUE 3aJaHUs HA
paBHOBECHE pearupyomux BemecTB U |aHAIU3 PaKTOPOB, BIUSIOMIUX HA
TEMIIEPATYPHI HA CKOPOCTb |U3MEHEHNE CKOPOCTH XUMHYECKON
XUMUYECKUX PEAKLUN peakuuu. [IpakTuko-
XapakTepu3oBaTh OpHUEHTHPOBAHHBIE 3aJaHUs Ha
BIIMSIHUE U3MEHEHHUS IpuMeHeHue npuHuumna Jle-
KOHIIeHTpauuu Bemects, |lllarenbe qis HaxoxaeHUS
peakLuu Cpeabl U HaIlpaBJICHUS CMEILEHUS
TEeMIIepaTypbl Ha paBHOBECHSI XUMHYECKON peakinu
CMEIICHUE XUMUYECKOTO |1 aHau3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMEILEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBath HCTHHHBIE

Pa3nen 6. PacTtBopsl

PACTBOPBHI € 3aJaHHBIMH
XapaKTepUCTUKAMU
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THNBI OLEHOYHEIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabratr 00y4yeHust .
MeponpusTHi
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuuars UCTUHHBIE 1. 3ajaun Ha MPUTOTOBJICHHE
OK 02 pacTBOPHI pacTBOPOB.
2. IIpakTuKO-OpUEHTUPOBAHHbIE
PAaCUCTHBIC 3aJaHU HAa
JUCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHON NEATENbHOCTH
YelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |UccnenoBats Gusuko- JlabopartopHnas pabota
OK 04 |pacTBOpOB XMMHYECKHUE CBOMCTBA “IIpuroToBieHUE pacTBOPOB”
UCTUHHBIX PACTBOPOB

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaHMe (CoAepsKaHNe TPUKJIATHOTO MOLYJIsI)

7 Pa3gen 7. OuenuBarh nocjaeAcTBH |3amuTa Keica (¢ y4eToM
Xumus B ObITY U OBITOBOM U Oyayuiei npodgeccuoHaNbHOM
MPOU3BOJACTBEHHOI NMPOU3BOJACTBEHHOMH JesITeJIbHOCTH)
AesITeJIbHOCTH AeATeJIbHOCTH YeJIoBeKa
YeJIOBeKa ¢ MO3M LU

IKOJIOTHYECKOMI
0e3omacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MPOU3BOACTBEHHOMN
NesITeIbHOCTH YeTIOBEeKa

OneHuBAaTh IOCICICTBHS
OBITOBOM U
MIPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeIIOBEKA C
MO3UIIMHA DKOJOTHYECKOH
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccrnoHanbHOM
NEeSTETbHOCTH)

Bo3MOXHBIE TEMBI KEHCOB:

1. Ilorennenue kaumara u
BBICBOOOKIEHUE Ta30BbIX
THIPATOB CO JIHA OKeaHa.

2. byayure matepuansl 11l aBUa-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBrie maTepuansl ams
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTHTENBHBIX TPENapaToB
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