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Pabouas mporpamMma 06111€00pa30BaTENHHON JUCITUTITUHBI « X UMUSD)
paspaboTtana Ha ocHOBe DeiepallbHOTO TOCYapCTBEHHOTO 00pa30BaTeILHOTO
cTaHjapTa cpeaHero oomiero oopazoBanus (nanee - ®I'OC) (I[Ipukaz MuHoOpHayKH
Poccun ot 17 mast 2012 1. Ne 413), deaepaibHOTO TOCYAaPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAAPTa CPEAHETO MPO(HECCHOHATHFHOTO 00Opa30BaHUS 110
crienranbHOCTH 13.02.07 «uiekTpocHab:keHHe (110 OTPACTIM)»

(3apeructpupoBano B Munrocte Poccun 22 nexadbps 2017 r. N 49403), npumepHoit
paboueii mporpamMmsbl 00111€00pa30BaATENbHON JUCITUTIIMHBI « XUMUSD) IS
npodeccuoHaNbHBIX 00pa30BaTENIbHBIX OPTaHU3ALUN, YTBEPKIECHHON Ha 3aceaHUU
CoBeTa 10 OLIEHKE CO/IepPKaHUS U Ka4yeCTBa MPUMEPHBIX paboUYnX Mporpamm
0011e00pa30BaTEIHLHOTO U COLIMATBHO-TYMaHUTAPHOTO IMKJIOB CPETHETO
npodeccuonanbHoro odpaszoBanus (IIpotokon Nel4 ot 30 Hosi6ps 202271.)

Opranuzanus - pa3paboTUHK: I'ocynapcTBenHoe aBTOHOMHOE
npogeccuonanbHoe 00pa3oBareabHOe yupexaenue PecriyOnuku Xakacus « ArpapHbIi
TEXHUKYM»

Pazpabotunk: bpeikcuna I'.C., mpenomaBatens ['AIIOY PX «ArpapHsbrit
TEXHUKYM)
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOM JUCHUIIJIAHBI «XUMMUS»

1.1. MecTo AUCHMUIUVIMHBI B CTPYKType OCHOBHOW mnpodeccHoHAILHOM
o0pa3oBaTeJbHON MPOrPaMMBbI

Oo61eo0Opa3oBaTenbHas AUCUUIIIMHA « XUMUS» U3ydaeTcsl Ha 0a30BOM ypOBHE B
0011e00pa3oBaTeIbHOM LUKJIIE Y4EOHOTO MJIaHa OCHOBHOM Mpo(deccnoHaIbHOM
oOpa3zoBatenbHOi nporpammsl 1o npodeccuu: 13.02.07 «InexkTpocHadxenue (1mo
0TPACJISAM)»

TpynoeMKOCTh NUCITUTUTMHBI « XUMUsD» Ha 0a30BOM YpOBHE COCTaBJIseT 72 yaca, u3
KOTOPBIX 64 yaca — 6a30BbIi MOTYJH (6 pa3ziesioB) U 8 4acOB — MPUKIAHON MOTYJb (1
paszzien), BKIFOYAIOIINI MPaKTUKO-OPUEHTUPOBAHHOE COACPIKaHNE KOHKPETHON
npoheccuu WM CIEeIHaTLHOCTH.

[IpuknanHol MOAYJb BKIIOYAeT OofuH paszaen. Pazpen 7 «Xumus B ObITY H
MPOM3BOJICTBEHHOM JEeSATeIbHOCTH YeJIOBEKa» peanusyercs TSI BCEX
npodeccuii/crenuarbHOCTe Ha MaTepuaie KEMCOB, CBA3AHHBIX C JKOJIOTHYECKOM
0€30MacHOCThI0O M OLIGHKOM TOCJEICTBUH  OBITOBOM UM MPOU3BOJCTBEHHOM
NEATEeTLHOCTH, TI0  OTpacisaM  Oyaymiedr  mpodecCHOHANBHOW  JIeATeIhHOCTH
00ydJaronmxcsi.

[leppon  oOyueHms W  pacmpenelieHHe IO  CEeMeCTpaM  OIpeeseT
oOpasoBarenbHas OpraHU3AIMs CAMOCTOSITEIbHO, C y4E€TOM JIOTHMKH (POPMUPOBAHUS
NpEAMETHBIX  pe3yJbTaToOB, OOmMMX U  MNpodecCHOHANBHBIX  KOMIICTCHIIUH,
MEXIIPEIMETHBIX CBS3€d C APYTUMU JUCHUIUIMHAMHU 0O0I1e00pa3oBaTeIbHOTO H
obmrenpodeccunoHaabHOTO UKJIOB Y4eOHOTrO IJIaHa.

1.2. llesiu ¥ uIaHMpPYyeMble Pe3yJabTAThHI 0CBOEHH S JUCHUILTUHbBI

1.2.1. llean u 3aaa4y JUCHUILIMHBI

@opMUPOBAHUE Y CTYJICHTOB MPEACTABICHUS O XHUMHUYECKOM COCTAaBIIAIOLICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA KaK OCHOBBI MPUHATHUS PELIEHUN B KU3HEHHBIX
Y MIPOM3BOJICTBEHHBIX CUTYAIMAX, OTBETCTBEHHOI'O TTOBEICHUS B IPUPOAHOM Cpee.

3agauyu JUCUUILIMHBI:

1) cdopmupoBaTh MOHMMaHHWE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEH Cpefe, LUEJOCTHOM HAaydYHOW KapTUHBI MHpA,
B3aHMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBIATH (OPMYJIbl HEOPTAaHUYECKUX W OPTaHUYECCKUX
BEIIECTB, YPABHEHUS XUMUYECKUX PEAKIIUNA, OOBSICHATH UX CMBICI, HHTEPIIPETUPOBATH
pe3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh  HaBBIKM  MPOBEICHHUS  MPOCTEUIIUX  XUMHYECKHUX
HKCIIEPUMEHTAJIBHBIX ~ MCCIAEAOBAHUNA ¢  COOJIOJIGHMEM TIpaBUJl  OE€30I1aCHOro
oOpallieHHs ¢ BeleCTBaMu U J1a00paTOpHBIM 000PY/I0BAHUEM;



4) pa3BUTH YMEHHS HCIOJIb30BaTh WH(MOPMAIMI0O XUMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBHUS CBOCH NEATEILHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOIACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh MOHUMAHKWE 3HAYUMOCTH JTOCTHIKCHHN XUMHYECKOW HAYKH U
TEXHOJIOTHH JIJIsl pa3BUTHUS COITUATBHON U TPOU3BOACTBEHHOU Cep.



1.2.2. Ilnanupyemblie pe3yabTAThl 0CBOCHHA 00mIe00pa3oBaTeJbHONH AUCHUILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO
Kog n MnaHupyemble pe3ynbTaTbl 0CBOEHUA AUCLUNNHDI
HauMeHOBaHMU
e

dbopmupyembix O6wme’ AucumnanHapHbie?

KomneTeHuuii

OK 01. B yacTu TpyA0BOro BOCMUTAHUA: - BNafeTb CUCTEMOM XMMMYECKMX 3HaHWUI, KOTOopaAa  BK/KOYaeT:

BbibupaTb - TOTOBHOCTb K TpPyAy, OCO3HaHMEe UEHHOCTU | OCHOBOMOMAralowme NoHATUA (XMMUYECKUI 3N1EeMEHT, aTOM, 3/1EKTPOHHaA

crnocobbl MacTepcTBa, TPyAo obue; obonoyka atoma, s-, p-, d-aNEeKTPOHHble OpbUTaNN aTOMOB, MOH, MOJIEKYNA,

pelweHns 3aga4y | - TOTOBHOCTb K  aKTUBHOM  AeATEeNbHOCTU | BANEHTHOCTb, 3/1EKTPOOTPMLATENbHOCTb, CTENEHb OKUCAEHUA, XMMUYECKan

npodeccnoHan | TEXHONOrMYECKON n COUMANbHOM | CBA3b, MO/Ib, MOJIAPHAA Macca, MONAPHbLIN 06beMm, yrnepoaHblA CKener,

bHOWM HanpaB/IEHHOCTU, CMOCOOHOCTb MHULUWPOBATb, | PYHKLMOHAAbHAA rPynna, paanKkan, MU30Mepus, M3OMepbl, FOMONOTMYECKUN

OeATeNbHOCTU | MAaHUMPOBATb W CAaMOCTOATE/IbHO  BbINOAHATL | PS4, FOMOAOMM,  YrneBoAopoAbl, KUC/I0poA- W asoTcogeprkalime

NPUMEHUTENIbH | TaKylo AeATeNbHOCTb; coeguHeHusn, 6MONOrMYECKM aKTUBHbIE BELWEecTBa (YrneBoabl, Xupbl, 6enku),

O K pa3/IMyHbIM | - MHTepec K PasINYHbIM cbepam | MOHOMEpP, NOAMMEpP, CTPYKTYPHOE  3BEHO,  BbICOKOMOEKY/APHbIE

KOHTEeKCcTam npodeccnoHanbHOM AeATeNbHOCTH, COeAMHEHNs, KPUCTANNMYECKas peLlleTKa, TUMbl XUMUYECKUX peakuni
OBnageHue YHUBEpCanbHbIMU yue6HbIMM | (OKUCAUTENIbHO-BOCCTAHOBUTE/IbHbBIE, 3K30-U 3HAOTEPMMUYECKUE, peakuuu
no3HaBaTe/IbHbIMU AeCTBUAMMU: WOHHOTO obmeHa), pacTBop, 3/IEKTPOSINTHI, HE3NEeKTPOINTHI,
a) 6a3o0Bble 0ruYeckue AencTems: 3/IEKTPONINTUYECKAA AMCCcOoUMaALMA, OKUCAUTENb, BOCCTAHOBUTEb, CKOPOCTb
- CaMOCTOATENBHO dopmynmposaTb N | XUMUYECKOM peakLMn, XMMUYEeCKoe paBHOBECUE), TEOPUM U 3aKOHbI (Teopusa
aKTyanusmpoBaTb npobnemy, paccmaTpuBaTb €€ | XMMMYECKOro CTpOeHMA opraHuyeckux Bewects A.M. bytnepoBa, Teopus
BCECTOPOHHE; 3/IEKTPO/IMTUYECKOM  guccouMaumun,  nepuoauyveckui  3akoH  O.U.
- yCTaHaBAMBaTb CYLECTBEHHbIN NpPU3HaK wau | MeHaeneesa, 3aKOH COXpaHeHun Macchbl), 3aKOHOMEPHOCTH,
OCHOBaHMA A0S CPaBHEHUA, KAacCUPUKALMU U | CUMBOAMYECKUIN A3bIK XMMWUKM, PAKTONOMMYECKME CBEAEHMA O CBOMCTBAX,
0606ueHus; coctaBe, MNOAy4YeHUM U  6e30NacCHOM  MCMO/JIb30BAHUM  Ba*KHEMLIMX

- onpegenAte uenn OeATeNbHOCTH, 3a4aBaTb

HEOPraHN4YeCKnx wn oOpraHndYecknx BewecTs B 6bITy n I'IpaI-(TW-leCI-(Oﬁ




napameTpbl U KPUTEPUU UX LOCTUKEHUSA;

- BblABNATb 3aKOHOMEPHOCTM U MPOTMBOpPEYMA B
paccMmaTpuBaeMblX ABNEHUSAX;

- BHOCUTb KOPPEKTMBblI B  OEATE/NIbHOCTb,
OLEeHMBATb COOTBETCTBME pPEe3yNbTaTOB LENAM,
OLLeHMBATb PUCKM NOCNEACTBUNA AEATENbHOCTY;
- pasBuBaTb KpeaTMBHOE  MbllU/IEHUE
peLleHnm XKMU3HEHHbIX Npobiem

6) 6a3oBble uccnegoBaTeNbCKue feincTemA:

- BNageTb HaBblKaMW y4ebHO-McCea0BaTeIbCKOM
n NPOEKTHOM [EeATeNbHOCTH, HaBblKamu
pa3pelleHna npobnem;

- BbIABNAATb MNPUYNHHO-C/IEACTBEHHbIE CBA3U U
aKTyanunsupoBaTb 33434y, BblABMraTb rMnoTesy ee
peleHus, HaxoAuTb apryMeHTbI ana
[OKa3aTeNbCTBa CBOWX YTBEPKAEHWN, 33a4aBaTb
napameTpbl U KPUTEPUU peLLEeHUs;

- aHanAM3MpoBaTb MOJIyYEeHHble B XO4€e peLleHUs
334341 pe3ynbTaTbl, KPUTUYECKM OLLEHMBATb WX
AOCTOBEPHOCTb, MPOrHO3MPOBaTb WM3MEHeHue B
HOBbIX YCNOBUAX;

- YMeTb NepeHoOCUTb 3HaHMA B NO3HABATE/NbHYIO U
NPaKTUYECKYH0 061aCTU KU3HEEeATENbHOCTY;

npwu

- YMeTb WHTEerpupoBaTb 3HAHMA U3 pPasHbIX
npeameTHbIX obnacTei;
- BblgBUraTb  HOBble  Waeun, npepnaratb

OPUrnHabHblE NOAXO4bl U PELUEHUA,
- CNOCOBHOCTb MX MCNONb30BAHUSA B
no3HaBaTe/IbHOMN U cou,maanoﬁ NpaKTuKe

[eATeNbHOCTM YeN0BEKa;

- YMeTb BbIABNAATb XapaKTepHble MNPU3HAKM WM B3AUMOCBA3b M3YYEHHbIX
NMOHATUM, NPUMEHATb COOTBETCTBYIOLLME NOHATUA NPU ONUCAHUUN CTPOEHUA U
CBOWCTB HEOPraHWYecKMX M OpraHMYecKUX Bew,ecTB U MX NpeBpaLLeHWui;
BbIABNATb  B3aMMOCBA3b  XMMMYECKUX  3HAHMW  C  MNOHATUAMM M
npeacTaBNeHUAMMN APYIUX eCTECTBEHHOHAYYHbIX NPEAMETOB;
- YyMeTb MCNONb30BaTb HAMMEHOBAHWUA  XMMWUYECKMUX
MEXAYHApPOAHOro CO3a TEOPETUYECKON W  MNPUKAAAHON XUMUU U
TPUBMA/IbHbIE  HA3BAaHWUA  BA)KHEMLIMX BeLWeCTB (3TUNEH, aueTWUeH,
ranuepuH, deHon, bopmanbaerns, YKCycHaa KMCNoTa, MULMH, YrapHbIA ras,
YINEKUCAbIM ra3, aMMWaK, ralleHas M3BeCTb, HeraweHaa U3BecTb, NUTbeBas
coga v Apyrux), coctaBnAaTb GOPMyabl HEOPraHUYECKUX M OPraHUYECKUX
BELLECTB, YPaBHEHUA XUMWUYECKMX pPeaKkuumin, OODBACHATbL WX CMbICA;
noaTeepXKaaTb XapaKTepHble XMMUYEecKune CBOWCTBA BeLLecTs
COOTBETCTBYIOLLMMM IKCNEPUMEHTAMMU U 3aNMUCAMM YPABHEHUMA XMMUYECKUX
peaKkuni;

- YMeTb YCTaHaBAMBATb MPUHALNENKHOCTb WU3yYEeHHbIX HEOpPraHUYecKux u
OpPraHMYeCcKMX BELLECTB K ONpeaeNeHHbIM K/laccam U rpynnam CoeanUHEHUN,
XapaKTep130BaTb WX COCTaB M BaKHEWMLIMe CBOKCTBA; ONpeaenATb BUAbI
XMMMYECKUX CBA3EN (KOBANeHTHAA, MOHHAA, MeTaNIM4yecKan, BOAOPOAHaA),
TUMNbI KPUCTANNIMYECKMX PELIETOK BELLECTB; KNAcCMPULMPOBATb XMMUYECKME
peakuuu;

- cbopmupoBaTb MNPeACTaBNEHUA: O XMMMUYECKOM  COCTaBAAOLLEN
€CTeCTBEHHOHAY4YHOW KapTWUHbI MUpPA, POAU XMUMUWU B NO3HAHUU ABNEHUM
npupogpl, B GOPMUPOBAHMM MbBIWNEHUA W KYAbTypbl JIMYHOCTU, ee
GYHKUMOHANbHOM FPaMOTHOCTM, HEOHXOAMMON ANA peLleHUA NPaKTUYECKNX
3a/ia4 M 3KONorM4yeckn 060CHOBAHHOIO OTHOLWIEHMA K CBOEMY 340POBbIO U
NPUPOLHOM Cpese;

- YMeTb NPOBOAUTb PacyeTbl MO XMMWUYECKMM GOPMyaaM U ypPaBHEHUAM
XMMMYECKMX  peakuMi C  UCNONb30BaHMEM  U3NYECKMX  BEIUYMUH,
XapaKTepu3yoLWmMX BeLLEeCTBa C KOIMYECTBEHHOM CTOPOHbI: Macchbl, o6bema
(HopmanbHble ycnoBMsl) ra3oB, KOJIMYECTBA BELWLECTBA; MCMNO/b30BaATb

coegnHeHU"




CNCTemHble XMMUYECKUE 3HAHUA ONA NPUHATUA peLUEHVIVI B KOHKPETHbIX
HKNU3HEHHbIX CUTYaALLUAX, CBA3AHHbIX C BEWECTBAMU U UX NTPUMEHEHUEM

OK 02.
Ucnonb3oBaTtb
COBpPEMEHHbIe
cpencTea
noucka,
aHanu3a u
MHTepnpeTaum
n nHbopmaumm
n
MHbOPMALMOH
Hble
TeXHo/I0rMm
ana
BbIMONHEHMA
3agay
npodeccmoHan
bHOWM
OEATENbHOCTH

B 06n1acTULEHHOCTU HAaYYHOTrO NO3HAHUA:

- cbOpMUPOBAHHOCTb MMPOBO33PEHUS,
COOTBETCTBYIOLLETO COBpPEMEHHOMY  YPOBHIO
pPa3BUTUA HAyKM U OOLWECTBEHHOM MNPAKTUKMK,
OCHOBAHHOrO Ha Ananore KY/bTYp,
CNocobCTBYIOLLErO OCO3HAHMIO CBOEro MecTa B
NONMKYNbTYPHOM MUPE;

- COBEpLUEHCTBOBAHNE A3bIKOBOM W YMTATE/IbCKOM
KY/IbTYPbl KaK CpeacTBa B3auMMOAENCTBUSA MeXay
NOAbMM M MNO3HAHUA MUPA;

- OCO3HaHMEe UEHHOCTU Hay4yHOl AeATesNbHOCTH,

FrOTOBHOCTb  OCYLLECTBAATb MPOEKTHYIO n
nccnenoBaTeNbCKyto AeATeNbHOCTb
MHOMBUAYANbHO U B rpynne;

OBnageHue YHUBEpPCaNAbHbIMU yuyebHbIMKu

No3HaBaTe/IbHbIMU AeUCTBUAMM:

B) pabora c uHpopmaumeit:

- BNaZeTb HaBblKamu NONyYeHUs MHopmMaLmm 13
WUCTOYHMKOB PasHbIX TUMNOB, CaMOCTOATENbHO
OCYLLECTB/ATb NOMCK, aHaNN3, CUCTEMATM3ALMNIO U
WHTepnpeTaumo MHPOPMaLUKM Pa3NNYHBbIX BUAOB
n dopm nNpeacTaBieHUs;

- co34aBaTb TEKCTbl B Pas/InMYHbIX ¢opmaTtax ¢
YYETOM Ha3Ha4YeHus WHPoOpMaLMM U LEeNeBou
ayautopuu, BblIBUpaa  onTMManbHylo  dopmy
npeAcTaB/ieHUs U BU3yanm3aunu;

- OUEeHMBaTb [AOCTOBEPHOCTb, NErMTUMHOCTb
MHbOpmauMM, ee COOTBETCTBME MNPaBOBbIM MU
MOPa/IbHO-3TUYECKMM HOPMaM;

- YMeTb MNAHMPOBATb M  BbINOJHATbL  XMMMUYECKUI  3KCMEPUMEHT
(NnpeBpaleHns OpraHMYecKUX BELLECTB MPWU  HarpeBaHWW, MoJydYeHue
3TUNEHa N U3y4YeHMe ero CBOMCTB, KaYeCTBEHHble peakuMW Ha anbaeruapl,
Kpaxman, YKCYCHYI KWUCNOTy; AeHaTypauma OenkoB npu HarpesBaHuw,
UBeTHble peakuum 6enkos; NPOBOAUTL pPeakuuM MOHHOro obmeHa,
onpeaenATb cpesy BOAHbIX PpaCTBOPOB, KAYECTBEHHbIE peakuum Ha cynbdaT-
, KapboHaT- W XN0pMA-aHMOHbI, HA KAaTMOH aAMMOHMA; peLlaTb
3KCMepuMMeHTanbHble 3agaun no temam "Metannbl" n "Hemetannbl") B
COOTBETCTBMM C MpaBUAAMM TEXHUKM BesonacHOCTM npu obpaweHun ¢
BeLlecTBaMun 1 nabopaTopHbiM 060pyA0BaHMEM; NPEACTABAATL Pe3ybTaThbl
XMMMYECKOTO 3KCnepmumeHTa B popme 3anncu ypaBHEHUN COOTBETCTBYIOLLUX
peaKkunin u popmynnpoBaTb BbIBOAbI HA OCHOBE 3TUX PE3yNbTaTOB;

- YMeTb aHaNM3MPOBaTb XMMWUYECKYD WHOOPMAUMIO, NoAydYaemyr U3
pa3HbIX UCTOYHMKOB (cpeacTB maccoBol MHPopmaumn, ceTb UHTepHeT u
Apyrue);

- BNafeTb OCHOBHbIMM METOAAaMM HAy4YHOro MO3HaHMA
XMMUYECKMX  ABNeHU  (HabnwoaeHne, U3MepeHue,
MOZENUPOBaHUE);

- YMeTb NPOBOAUTb PacyeTbl MO XMMUYECKMM GOpMynam WU ypaBHEHUAM
XMMMUYECKMX  peaKkuMi C  UCnonb3oBaHMeM  GU3MYECKUX  BEAWNYMH,
XapaKTepu3yoLWMmMX BeLeCcTBa C KOIMYECTBEHHOM CTOPOHbI: Maccbl, 06bema
(HopmanbHble ycnoBuA) ras3oB, KOAMYECTBA BeLWECTBa; WCNONAb30BaTb
CUCTEMHbIE XMMWUYECKME 3HAHWUA ANA NPUHATUA pPelieHUA B KOHKPETHbIX
YKM3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BELWECTBAMM U UX MPUMEHEHNEM

Bpewecte M
IKCNEPUMEHT,




- MCNONb30BaTb CPeAcTBa WMHPOPMALMOHHBIX U

KOMMYHUKALMOHHbIX TEXHO/NOTMA B  peleHun
KOTHUTUBHBIX, KOMMYHWKaTUBHbIX Z
OpraHM3auMoHHbIX 3ada4y ¢ cobaoaeHnem

TpeboBaHMN 3PrOHOMMKM, TEXHUKK Be3onacHoCTH,

TUTUEHbl, pecypcocbeperkeHna, MNpaBoOBbIX U
3TUYECKMUX  HOPM, HOPM  WMHPOPMALMNOHHOM
besonacHocTy;

- BNaAeTb HaBblIKaMM PaCcNO3HABAHWUA M 3aLUTbl
nHbopmaumm, MHGopMaLMOHHOM BesonacHOCTH
JINYHOCTY;

OK 04.
3ddekTnBHO
B3aMMOAOelncTB
oBaTb U
paboTaTb B
KONNIeKTUBE U
KOMaHAe

- roTOBHOCTb K CaMopasBUTUIO,
CaMOCTOATENIbHOCTM M CaMOONpPeaeNeHuto;
-oBnageHue HaBblKaMWU y4yebHo-
nccnenoBaTeIbCKON, MPOEKTHONM U CcouManbHOM
AeATeNbHOCTY;

OBnageHue YHUBEpCanbHbIMU
KOMMYHUKATUBHbIMU AeiCTBUAMMU:

6) coBMecTHanA AeATeNbHOCTb:

- NOHMMaTb W WCNONb30BaTb MNPEMMYLLECTBA
KOMaHAHOW N MHANBUAYaNbHON paboThbl;

- MPUHMMATb LUENM COBMECTHOM AeATe/ibHOCTH,
OpraHM30BbIBATb U KOOPAMHUPOBATL AENCTBUA NO
ee [JOCTUXKEHWIO: COCTaBAATb NNaH AelCcTBUM,
pacnpeaenaTb POaM C y4eTOM MHEHUIM YYAaCTHUKOB
obcy»kaaTb pe3y/ibTaTbl COBMECTHOM paboTbi;

- KOOpAMHMpOBaTb W BbINOAHATL paboTy B
YCNOBUAX peanbHoro, BMPTyanbHOIo n
KOMBWHNPOBAHHOIO B3aMMOAENCTBUSA;

- OCyWecTBAATb MNO3UTUBHOE CTpaTernyeckoe

noeegeHne B pPas/IMYHbIX CUTYaUUAX, NPOABAATb

- YyMeTb MNAHMPOBATb M  BbLINOAHATbL  XMMMUYECKUI  3KCMEPUMEHT
(NnpeBpalWeHns OpraHMYecKUX BELLECTB MPWU  HarpeBaHWW, MoaydYeHue
3TUNEHa N U3y4YeHMe ero CBOMCTB, KaYeCTBEHHble peakLMW Ha anbaeruapl,
Kpaxman, YKCYCHYI KUCNOTy; AeHaTypauma O6enkoB npu HarpesBaHWUw,
UBEeTHble peakuum 6enkos; NPOBOAUTL pPeakuuM MOHHOro obmeHa,
onpeaenATb cpesy BOAHbLIX PaCTBOPOB, KAYECTBEHHbIE peakuum Ha cynbdaT-
, KapboHaT- W XN0pMA-aHMOHbI, HA KAaTMOH aAMMOHMA; peLlaTb
3KCMepuMMeHTanbHble 3agaun no Temam "Metannbl" n "Hemetannbl") B
COOTBETCTBMM C MNpaBUNAMM TEXHUKM 6GesonacHOCTM npu obpaweHun ¢
BelecTBaMmn 1 nabopaTopHbIM 060pyA0BaHMEM; NPEACTABAATL Pe3ybTaThbl
XMMMYECKOTO 3KCnepumeHTa B popme 3anncu ypaBHEHUN COOTBETCTBYIOLLUX
peakunin u popmynnpoBaTb BbIBOAbI HA OCHOBE 3TUX Pe3yNbTaToB




TBOPYECTBO n BoObOpaxeHue, 6bITb
MHULMATUBHbBIM

OBnapeHne YHUBEPCANbHbIMU PeEryaaTUBHbIMMU
bencTBuamMu:

r) npuHaTHe ceba n apyrux nroaen:

- NPUHMMATb MOTMBbI U aPryMeEHTbI APYrux ntoaemn
Npw aHanu3e pesybTaToB AEATENbHOCTY;

- MPM3HABaTb CBOE MPaBO W NPaBO APYrUX NtoAel
Ha OWWOKMK;

- pa3BMBaTb CNOCOBHOCTb NOHMMATb MUP C

No3nLMM APYroro YenoBeKa;

OK 07.
CopelictBoBaTh
COXpaHeHuo
OKpyKatoule
cpepnpbl,
pecypcocbepe
KEHWUIO,
NPUMEHSATb
3HaHuA 06
N3MEHEHUN
KAumara,
NPUHLMNbI
b6epexknansoro
npoun3BoACTBa,
3pdEKTUBHO
AencTeoBaTh B
Yype3BblYaMHbIX
CUTyaumax

B 061acTM3IKONOrMYECKOro BOCMUTAHUA:

- cbOpPMMPOBAHHOCTL 3IKONOTMYECKON KyNbTypbl,
NOHMMAHWE BAUAHUA COLMANBHO-IKOHOMMUYECKMX
NpoLeccoB Ha  COCTOAHME  MNPUPOAHOM U
coumanbHOM cpeapl, OCO3HaHMe rno0banbHOro
XapaKTepa 3Koaorn4yeckmx npobnem;

- NNIaHMPOBaHWE M OCyLWEecTBNeHne AEeNCTBUIA B
OKpy)Kalowen cpene Ha OCHOBEe 3HaHMA uenew
YCTOMYMBOTO PA3BUTUA Ye/I0BEYECTBa;
aKTMBHOE HenpuaTue AOEeNcTBUM,
Bpe/ OKpyKatolel cpeae;

- YMeHWe nporHo3uposatb HebnaronpuATHble
3KONI0TMYecKMe NocneacTsma npeanpuHUMaeMblx
AEeNCTBMIN, NpeaoTBpaLLaTh UX;
- pacwmnpeHune onbiTa

3KO0JI0TMYECKOM HanpaBAEHHOCTY;
- OBNafieHune HaBblKamMu yuebHO-MCcCNen0BaTeNbCKON,
NMPOEKTHOM N couManbHON AeATENbHOCTU;

NPUHOCALLMX

AEeATENDBbHOCTU

- cboopmupoBaTb NPeACTaBNEHMA: O XMMWUYECKOM  COCTaBAAOLLEN
€CTEeCTBEHHOHAYYHOM KapTMHbI MWUPA, POJN XMMUW B MO3HAHUU ABIEHUM
npupoabl, B (GOPMMPOBAHUN MBIWIEHUA U KYAbTYpPbl JINYHOCTU, €€
®YHKUMOHANBbHOM rpaMoTHOCTU, HEOHXOANMMOM ANA peleHna NPaKTUYECKmX
33434 M 3KoNornyeckn ob6oCHOBAHHOrO OTHOLWEHMA K CBOEMY 340POBbIO U
npuUpoaHoOI cpeae;

- ymeTb cobntoaatb NnpaBuaa 3KONOTMYECKU LLenecoobpasHOro noseseHna B
6bITY M TPY[O0BOM AEeATENbHOCTU B LLENAX COXPaHEHMA CBOEro 340PO0BbA U
OKpyXatowen NpupoaHON Cpeapl; y4UTbiBaTb OMACHOCTb BO3AEWNCTBUA Ha
KMBble OpPraHM3mbl OnpefeneHHbIX BEeLWecTB, MOHMMasa CMbICA MOKasaTensd
npeaesbHOM AONYCTUMOMN KOHUEHTPauum
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBHOM
JANCHOUIIVINHBI «XUMMU S

2.1. O0beM TUCHUIIMHBI K BU/IbI Y4eOHOH padoThl

Bua yueOHoii padoThI O0bem B yacax
O6beM 00pa3oBaTeIbHOM MPOrpaMMbl TUCHHILIMHBI 72

B T.Y.

OcHoBHoOe€ conepxaHue 64

BT. 4.:

TEeOpeTUIecKoe o0ydeHne 30
MIPaKTUYECKUE 3aHATUS 24
1ab0opaTOPHBIE 3aHATHS 10

IIpodeccnonabHO-OPHEHTHPOBAHHOE COJEePKAHME (COMEPKAHUE

MPUKJIATHOT0 MOYJIfAA) 6
BT. U..

TEOPETHUECKOE 00yUeHne 2
[IPaKTUYECKUE 3aHATUS 4
Ipomexxyrounas arrectamus (aud.3auer) 2
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2.2. TemaTH4YeCKHUIl IUVIAH U COJIePKAHNE JUCIHUILTHHBI

HauvmeHoBaHue

CopeprKaHue yue6HOro matepuana (ocHosHoe 1 npodeccMoHa/IbHO-OPUEHTUPOBAHHOE),

O6bem yacos

dopmupyemblie

pasgenos u tem nabopatopHble U NPaKTUYECKUE 3aHATUA, NPUKNAAHOU MOAY/b KoMneTeHuMm
1 2 3 4
OcCHOBHOE cogepiKaHue 64
Paspen 1. OcHOBbI CTPOEHUA BeLecTBa 6
Tema 1.1. OcHOBHOe cogepiKaHue 4 OKO01
CtpoeHune aTomos
XUMNYECKMX TeopeTtuueckoe obyueHue 2
9N1EeMEeHTOB U . .
npVUpPosa CoBpemeHHaA mogenb CTpoeHna atoma. CUMMBONMYECKUWA A3bIK XMMUU.XUMUYECKUA ISNEeMEHT.
CUMAYECKOM dneKTpoHHaA KoHdurypauma atoma. Knaccudumkauma XMMUYECKUX 31eMeHTOB (s-, p-, d-anemeHTbl).
B3N BaneHTHble 9NEKTPOHbI. BaneHTHOCTb. dneKTpoHHanA npupoaa XMMMYECKOM CBA3MN. 2
INeKTPOoOTPULATENBHOCTb. BUAbI  XMMMWYECKOM CBA3W (KOBANEHTHAA, MWOHHAA, MeTaanyeckas,
BOAOPOAHAsA) 1 cnocobbl ee obpasoBaHmA
MpaKTuyeckue 3aHATUA 2
PeweHne 3agaHWin Ha WCNONb30BaHME XMMWYECKOM CUMBOJIMKM W HA3BAHUMA COEAMHEHUMA MO
HOMEHKNAType MEeXAYHAapOAHOro COK3a TEOPETUYECKON M MNPUKNALHOM XMMUU U TPUBMANbHBIX
Ha3BaHWIM A/1A COCTABAEHUA XMMUYECKMX GOPMYN ABYXAaTOMHbIX COeAMHEHUIM (OKcMaoB, cynbdraos,
rMOPUAOB U T.M.) U APYTMX HEOPraHUYECKUX COEANHEHNIN OTAE/bHbIX KNAaCCOB. 2
MpaKTuyeckne 3afaHmA Ha YCTaHOBAEHUE CBA3N MEXAY CTPOEHMEM aTOMOB XMMUYECKUX 3/IEMEHTOB U
nepuoamMyeckum U3MeHeHMEeM CBOWMCTB XMMMUYECKUX 31EMEHTOB U UX COEANHEHWUI B COOTBETCTBUM C
nonoxeHnem lNepnoanyeckom cucTtemsl.
Tema 1.2. OcHoOBHOE cogeprKaHue 2 OK 01
Mepuoanyecknin OK 02
MpaKTuyeckue 3aHATUA 2
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3aKOH 1 Tabauua

oW

MeHpeneeBa

Mepurogmueckana cmctema xmmmndeckux asnemenTos A.U. MeHgeneesa. Pnsnyeckuii cmbicn
Mepuogmueckoro 3akoHa .M. MeHaeneeBa. 3aKOHOMEPHOCTU U3MEHEHNA CBONCTB XMMUYECKNX
3aNeMeHTOB, 06pasyeMbiX UMM NPOCTbIX U CIOXKHbIX BELLECTB B COOTBETCTBMM C NMOIOKEHNEM
XMMUYECKOro snemeHTa B Mepuogmdeckor cncteme. MmMpoBo33peHYeCKOe U Hay4YHOe 3HaYeHue
Mepuoaunyeckoro 3akoHa [.N. MeHageneesa. MporHo3sbl .M. MeHaeneesa. OTKpbITUE HOBbIX

2
XUMUYECKUX SINEMEHTOB.
PeweHne NpakTUKO-OPMEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHMN HA XapaKTePU3aLLMIO XMMUYECKUX
anemeHToB «MeTannnyeckme / HemeTannnMYeCcKMe CBOMCTBA, SNEKTPOOTPULLATENIbHOCTb XMMUYECKUX
31€MEHTOB B COOTBETCTBUM C UX INEKTPOHHbIM CTPOEHUEM U NMOIOKEHNEM B MEPUOANYECKON CUCTEME
XUmunyecknx anementos .M. MeHgeneea»
Pasgen 2. Xumuueckue peaxkumu 10
Tema 2.1. Tunbl OcHOBHOe cogeprKaHue 4 OKO01
XUMUYECKMX
peaKLuii Teopetnueckoe obyueHue 2
Knaccnbumkauma n TMnbl XMMUYECKUX peaKLMi ¢ y4acTuem HeopraHudeckmx selects. CoctaBneHue
YPaBHEHWI peakLmii COeANHEHUA, PA3NIOXKEHNA, 3aMeLLEeHMA, 0OMeHa, B T.4. peaKLUii ropeHus,
OKUCNEeHUA-BOCCTAHOBAEHMUA.
YpaBHeHUA OKUCNeHnA-BoccTaHoBNeHUA. CTeneHb oKncneHua. OKUCAUTeNb U BOCCTaHOBUTENb. 2
CocTaBneHue 1 ypaBHUBAHNE OKUCANTEIbHO-BOCCTAHOBUTE/IbHbBIX PEAKLMIA METOLOM 3N1EKTPOHHOIO
6anaHca. OKMCANTEIbHO-BOCCTAHOBUTE/IbHbBIE PeaKLMKN B NPUPOAE, NPOU3BOACTBEHHbIX MpoLEeccax u
XU3HEe[eATeNbHOCTN OPraHM3MOoB
MpakTuyeckue 3aHATUA 2
KonnyectseHHble OTHOWEHUA B XMMUN. OCHOBHbIE KONMYECTBEHHbIE 3aKOHbI B XMMUW U pacyeTbl No
YPaBHEHUAM XMMUYECKUX peakuui. Monb Kak eguHuMua KonmyecTBa BelectBa. MonApHaa macca.
3aKOHbl COXpPaHEHMA Maccbl U 3Hepruun. 3akoH Asoragpo. MonapHbii obbem rasos. OTHOCUTEIbHAA 2
NNIOTHOCTb ra3oB. PacyeTbl N0 ypPaBHEHUAM XMMMUYECKUX PeaKLMN C UCMOIb30BAaHMEM MaccCbl, 06bema
(HopmanbHble ycnoBuma) rasos, KOJIMYECTBA BELLECTBA
Tema 2.2. OcHOBHOe cogepiKaHue 4 OKO01
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dneKkTponuTnyecka | Teopetnueckoe obyuyeHue 2 OK 04
A Auccoumauma n
MOHHBII OBMEH Teopua anekTpoauTMYECKOU aAmnccounaunmn. MoHbl. INEKTPONTbI, HEINEKTPOINTbI. Peakuymn MoHHOro
obmeHa. CoctaBneHne peakumii MOHHOro obmeHa MyTem COCTaBNEHMA MX MOJHbIX U COKPALLEHHbIX 2
MOHHbIX YpaBHEHWI. KNCNOTHO-OCHOBHbIE peaKkumn. 3a4aHMA Ha COCTaBNeHME MOHHbIX PeaKLni
NabopaTopHbie 3aHATUSA 2
NabopaTtopHan paboTa “Tunbl XMMUYECKMX peakumnin”.
NccnepoBaHme TMMNOB (MO COCTaBY M KOJIMYECTBY UCXOAHbBIX M 06pa3yoWMXca BEWECTB) U NPU3HAKOB )
XMMUYECKUX peakuunii. NpoBeaeHne peakumin MIOHHOro obmeHa, onpeaeneHune cpeabl BOAHbIX
pPacTBOPOB. 3a4aHNA HA COCTAB/IEHME MOHHbIX PeaKLnit
KoHTponbHasn
CTpoeHue BelecTBa U XMMUYECKNE peaKkumm 2
paborta 1l
Paspen 3. CTpoeHue 1 CBOMCTBA HEOPraHMYEeCKUX BeLLecTs 16
Tema 3.1. OcHOBHOe cogeprKaHue 4 OKO01
Knaccudmkaums, 6 OK 02
TeopeTtuuyeckoe obyyeHue
HOMEHKAATypa U P y 2 MNK...
CTpoeHue NMpeaMeT HeopraHUYeCKoM XMMMUK. KnaccudmkaLma HeopraHMYeckmx BelecTs. [pocTble U CAOXKHbIE
HEOPraHU4eCKUX  [gejjectBa. OCHOBHbIE KNACChl CNOMKHbIX BeLLecTs (OKCUAbl, TMAPOKCUAbI, KUCAOTbI, conn). B3aumocsasb
BeLecTs HeopraHM4YecKux BelecTB. ArperaTHble COCTOAHUA BelwecTBa. Kpuctanamyeckne n amopdHbie
BelLecTBa. TUMNbl KPUCTANIMYECKMX PeLLeTOK (aTOMHaA, MOIEKYNApHAs, MOHHAA, MeTaNInyeckas). 2
3aBMCMMOCTb PU3NYECKMX CBOMCTB BELLECTBA OT TMMNA KPUCTANIMYECKOWN peLleTKM. 3aBUCMMOCTb
XMMUWYECKOM aKTUBHOCTU BELLECTB OT BUAA XMMNYECKOM CBA3M M TUMA KPUCTAN/IMYECKOM PELLETKM.
Mpu4nHbI MHOroobpasmnA BeLecTs
MpaKTuyeckue 3aHATUA 2
HomeHKnaTypa HeOpraHMYeCKMxX BELLLECTB: Ha3BaHMe BELEeCTBa UCXOAA U3 UX XMMUYECKON popmy bl
NN COCTaBNEHNE XMMUYECKOM GOPMY bl UCXOAA U3 HA3BAHWUA BELLECTBA NO MEXAYHAPOAHOM 2

(MKOMAK) nnu TpuBManbHOM HOMEHKAATYpE.

14




PelweHre NpaKkTUYECKUX 3afaHui No KnaccuduKaumm, HOMEHKNATYPE U XMMUYECKMM dopmynam
HEOPraHMYeCKNX BELLECTB Pa3/IMYHbIX KNACCOB (yrapHbli ras, yrnekuciblii ras, aMmuak, raweHas
M3BECTb, HEraleHas U3BeCTb, NUTbEBAA COAa M APYrUX): HAa3blBaTb M COCTABAATb GOPMY/bl XUMUYECKUX
BELLEeCcTB, onpeaensaTb NPUHAANEKHOCTb K Kaccy.

NCTOYHMKN XMMUYECKOM MHPopMaLmm (cpeacTs maccoBon MHGOpMaLmn, ceTb MHTEpHET n apyrue).
Mouck nHdopmaunmn No Ha3BaHUAM, NAEHTUOMKATOPAM, CTPYKTYPHbIM popmynam

Tema 3.2. dusnko- | OCHOBHOE copepikaHue OKO01
XMMUYECKne 6 OK 02
. TeopeTtuuyeckoe obyyeHue

CBOMCTBA P y MnK...
HEOPTAHUHECKUX | Metannbi. Obwme duM3MYeCKMe U XMMUYECKMe CBOMCTBA meTannoB. Cnocobbl nonyyeHuA. 3HaYeHue
BellecTs METanno0B M HEMETaNNoB B MPUPOAE U KU3HEAEATEeNbHOCTU YesoBeKa M opraHnsmos. Kopposus

METaNNOB: BUAbI KOPPO3UU, CNOCObbI 3aLWMTbl METANIOB OT KOPPO3UN

HemeTannbl. Ob6wue ¢u3MYECKMEe U XMMUYECKME CBOMCTBA HemeTannoB. TUMNMYHblE CBOMCTBA

HemeTannos IV— VIl rpynn. KnaccudmnKkauma n HomeHKNaTypa coegmHeHnin HemeTannos. KpyrosopoTsl

B61OreHHbIX 31eEMEHTOB B Npupoae

XMMUYECcKMe CBOMCTBA OCHOBHbIX K/1aCCOB HEOPTraHUYECKMUX BELLECTB (OKCUAOB, TMAPOKCUA0B, KUC/OT,

conen n ap.). 3aKOHOMEPHOCTU B USMEHEHNWN CBOMCTB NPOCTbIX BELLECTB, BOAOPOAHbIX COEAMHEHUN,

BbICLUMX OKCUA0B U TMOPOKCUA0B

MpaKTUyeckmne 3aHATUA

CocTtaB/ieHWe ypaBHEHUA XMMWYECKUX PEaKLMM C y4aCTMEM MPOCTbIX U CAOXHbIX HEOpPraHUYeCKUX

BELLECTB: METANNOB M HEMETANN0B; OKCMAOB METANN0B, HEMETANN0B U aMPOTEPHbIX 3/IEMEHTOB;

HEOPraHMYECKNX KUCNOT, OCHOBAHUMA UM aMPOTEPHbIX TUAPOKCULOB;, HEOPraHUYECKUX COMER,

XapaKTepM3yoLWMX UX CBOMCTBA.

PeweHne NpakTUKO-OPUEHTUPOBAHHbLIX TEOPETUYECKUX 3aJaHUMA HA CBOWMCTBA, COCTaB, MOJAYYEHME U

6e3onacHoe WCMNo/b30BaHME Ba*KHEWLWMX HEOpraHMYecKMX BeLlecTB B ObITy W NpaKTUYeCcKoWu

0eATeNbHOCTU YenoBekKa
Tema 3.3. OcHOBHOe coaepXKaHue OK 01
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NaoeHTudmkauma NabopaTtopHble 3aHATUA 2 OK 02
HeopraHMYecKux OKO04
BewlecTs NabopaTtopHan paboTa «MaeHTUdUKALMA HEOPraHUYECKUX BELLECTBY.

PeweHne 3KCNepUMEHTANbHbIX 3a4a4y MO XMMMYECKMM CBOMCTBAM METa/ZIoB M HemeTannoB, No

pacno3HaBaHUIO U NONYYEHUIO COeANHEHU MEeTaNN0B U HEMETANNOB. )

NpeHTUdMKaLMA HeopraHMYecKUX BeLecTB C MCMNONb30BaHMEM UX OU3NKO-XMMUYECKUX CBOWMCTB,

XapaKTepHbIX KAYeCTBEHHbIX peakumit. KauecTBeHHble peakuuun Ha cynbdat-, KapboHaT- u xnopua-

AHWOHbI, HAa KATUOH AMMOHMA
KoHTponbHasn o

CBOMCTBA HEOPraHUYeCKMX BeLLecTB 2
pabora 2
Paspen 4. CTpoeHue 1 cBOMCTBA OPraHMYECKUX BeL,ecTB 24
Tema 4.1. OcHOBHOe coaepiKaHue 4 OKO01
Knaccudmkaums, MK...
cTpoeHMe 1 Teopetuueckoe obyyeHue 2
HOMEHKNATYpa MosBAEHMe M pa3BUTME OPraHUYEeCcKON XMMIUM Kak HayKu. NpeameT opraHudeckoi xumumn. Mecto u
OpraHn4ecknx 3HaYeHMe OpraHMYecKon XMMMUU B CUCTEME ECTECTBEHHbIX HayK.
BELLECTB Xummnyeckoe CTpOeHMEe KaK MopAafoK coefMHEHUA aTOMOB B MOJIEKY/le COMNacHO WX BAaJIEHTHOCTW.

OCHOBHbIE NMONOXKEHUA TEOPUN XMMMUYECKOTO CTPOEHUA OpraHMYeckux coeamHeHuit A.M. bytneposa.

YrnepoaHbl CKenet OpraHMYecKom MONeKyabl. 3aBUCMMOCTb CBOMCTB BELLECTB OT XMMMUYECKOro

CTpOeHUA MoJieky. N3omepua u nsomepsl. 2

MoHATME O dQyHKUMOHanbHOM rpynne. Pagukan. [lpuHUMNBI  KnaccuduKaumm  opraHMYecKux

coeguHeHUn. MexayHapoaHaa HOMEHKNATypa WM NPUHUMNbI  HOMEHKAATypbl  OPraHUYecKux

coeanHeHni. lNoHATMe 06 asoTcoaepXKalimx coeauMHeHUAX, OMONOrMYEecKM aKTUBHbLIX BeLLecTBax

(yrneBogax, »upax, 6enkax M Ap.), BbICOKOMONEKYNAPHLIX COEAUHEHUAX (MOHOMEp, NoAMMEp,

CTPYKTYpHOE 3BEHO)

MpaKTUyeckmne 3aHATUA 2

HomeHKnaTypa OpraHMYecknx COeAMHEHUM OTAENbHbIX KAACcCOB (HACbIWEHHble, HEHACbIWeEHHbIe U

apomaTuyecKkue yrnesoaopoapl, CnnpTbl, GeHoNbl, aNbAernapl, KETOHbI, KAPHOHOBbIE KMCNOTbI U Ap.) 2

CocTaBneHune MoJIHbIX U COKPALWLEHHbIX CTPYKTYPHbIX GOPMYN OpraHUMYEeCcKMX BELLECTB OTAE/NbHbIX
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KNacCcoB, MCMNONb3yA WX Ha3BaHWA MO CUCTEMATUUYECKOW M TPUBMANbHOW HOMEHKNAType (3TWU/EH,
aueTuneH, rnvuepuH, deHon, dopmanbaeru, yKCycHas KUCNOTa, FUUMH). PacyeTbl npocTeiwen
bopMynbl OpraHMYECKOM MOIEKY/bI, UCXOAA U3 31EMEHTHOrO cocTaBa (B %)

Tema 4.2.
CsouncTBaa
OpraHMYecKkux
coeAuHeHn

OcHOBHOe cogeprKaHue

12

Teopetuueckoe obyueHue

®PU3MKO-XMMUYECKME CBOWCTBA OPraHUYECKMX COeAMHEHUN OTAENbHbIX KiaccoB (ocobeHHOoCTU
KnaccudmKaumm 1 HOMEHKNATYPbl BHYTPM Kacca; rOMONOrMyYeckuin pag v obwas ¢opmyna; usomepms;
du13MUYECKMe CBOMCTBA; XMMUYECKME CBOMCTBA; CNOCcobbl Nony4yeHUs):

— npeaenbHble YyrnesBoAopoabl (afikaHbl U LMKAOaNKaHbl). [OopeHMe MeTaHa Kak OAWH M3 OCHOBHbIX
MCTOYHMKOB Tenaa B MPOMbIWAEHHOCTM U BbiTy. CBOMCTBA NPUPOAHbIX YI/1€BOAOPOA0B, HAXOXKAEHME B
npuUpoae U NPUMEHEHWNE a/IKaHOB;

— HenpepaenbHble (aNKeHbl, aNKWHbI M ankaAueHbl) M apomaTUyeckue yrnesogopoabl. FopeHue
aueTUNeHa KaK UCTOYHMK BbICOKOTEMMNEPATYPHOrO NAaMeHU AN CBAPKU U PE3KN MeTaNNoB

— KMcnopoacoaep Kalime coeanHeHna (cnupTbl U GeHosbl, KapOOHOBbIE KUCIOTbI U 3PUPLI, anbaeruabi
M KETOHbl, XMUpbl, yrnesoabl). MpaKkTUYECKOe NPUMEHEHUE 3TUNEHTIMKOAA, FAMuepuHa, ¢deHona.
MpumeHeHne ¢opmanbaervaa, aueTanbaernaa, YKCYCHOM KUCAOTbl. Mbina Kak COAM  BbICLUMX
KapbOoHOBbIX KMCNOT. Motoume CBOMCTBA Mbina

— asoTcogeprKalme coeamHeHua (aMUHbI M aMWHOKMCAOTbI, 6enku). BbICOKOMOEKYNAPHbIE
coeanHeHunn (CMHTeTMYECKME U BUONOrMYECKU-aKTUBHbIE). MoHOMEp, NOMMEP, CTPYKTYPHOE 3BEHO.
MonnmepusaLma STUNAEHA KaK OCHOBHOE HanpaB/eHNE ero UCNob30BaHMA.

FeHeTMYeCKan CBA3b MEXAY KNacCcamu OpraHMYeCcKMX CoeANHEHUI

MpaKTUyeckmne 3aHATUA

CBOWCTBA OpPraHUYECKMX COeAMHEHMUI OTAENbHbIX KNaccoB (TPUBMANbHAA W  MeXKAyHapoaHas
HOMEHKNATypa, XMMUYECKME CBOMCTBA, CNOCOBbI NoNyYeHUs): npeaenbHbie (anKaHbl U LMKN0aAIKaHbl),
HenpeaenbHble (aNKeHbI, aNKMHbI U anKaaneHbl) U apoMaTUYECKUE YINEBOAOPOAbI, CUPTLI U GEeHONbI,
KapboHOBble  KUCNOTbI U 30Mpbl, anbAerMabl WM KETOHbl, aMWHbl M aMWHOKWUC/OTSI,
BbICOKOMONEKYNAPHblE COeAMHEHMA. 3aAaHMA Ha COCTaB/lieHMEe YPaBHEHWN XMMUYECKUX pPeakuuin c

OK 01
OK 02
OK 04
MK...
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y4yacCtnem opraHn4ecCkmnx eeects Ha OCHOBaHUN UX COCTaBa U CTPOEHUA

CoctaBneHne CXem peakuuii (B TOM 4Yucie No NPeasioOXKEHHbIM LEenoYykam npeBpalLeHnit),
XapPaKTePU3YIOLLMX XMMUYECKME CBOMCTBA OPraHMYECKUX COeANHEHUI OTAENbHbIX KNaccoB, cnocobbl nx
NONYYEHMA W Ha3BaHME OPraHUYECKUX COEeAMHEHUN MO TPUBMANBHOM WAN  MEXAYHapOAHOM
CUCTEMATMYECKON HOMEHKNAType.

PeweHne npakTUMKO-OPUEHTUPOBAHHbIX TEOPETUYECKUX 33J3aHWUM  HA CBOMCTBA OpraHMYecKux
CoeaMHEHNN OTAEIbHbIX KNAccoB

NaboparopHasa paboTa

NabopaTopHana paboTa “lMpespaLLeHma opraHMYeCcKMX BELLECTB NPU HarpeBaHun'.
MonyyeHne sTUNEHA U U3ydYeHne ero cBOMCTB. MoaennpoBaHMe MONEKY N XMMUYECKUX NPEeBPaLLEHN
Ha NpuMMmepe 3TaHa, 3TUIEeHA, aueTUIeHa n ap.

Tema 4.3.
NpeHTduKaums
OpraHNYecKmx
BELLLEeCTB, UX
3HayeHne n
npMMeHeHue B
6bITOBOM U
NPOn3BOACTBEHHO
M neaTeNbHOCTU
yenoBeKa

OcHOBHOEe cogepXKaHue

Teopetnueckoe obyueHue

BuoopraHuyeckme coeanHeHua. lNpumeHeHMe UM 6uonorvyeckas ponb yrnesofos. OKuUcieHue
YrNeBOAOB — MWCTOYHUK SHEPrun XKUBbIX OpraHmamoB. 061acTM NPUMEHEHUS aMWHOKUCAOT.
MpeBpalleHna 6enKoB NuWKM B opraHMame. buonormyeckne ¢yHKUMM 6GenkoB. Buonormyeckue
dYHKUMM KUPOB. PONb OpraHMYeCcKo XMMNn B pelleHnn npobiem nuuieson 6esonacHoCTH

Ponb oOpraHMYyeckon XMMUKM B peleHMM npobnem 3sHepreTMyeckolr 6e3onacHOCTU, B Pas3BUTUM
MeANUMHbI, CO34aHUN HOBbIX MaTEPUaN0B, HOBbIX UCTOYHUKOB SHEPTUU (a/IbTEePHATUBHbIE MCTOYHUKM
sHepruun). OnNacHOCTb BO3AENCTBMA Ha »KMBble OPraHU3Mbl OPraHWMYECKUX BELLECTB OTAE/NbHbIX
Knaccos (yrneesogopogbl, cnvpTbl, GEHONbI, XN0POPraHMYECKME NMPOM3BOAHbIE, anbaernasl U ap.),
CMbIC/1 NOKa3aTena npeaenbHO A0MNYCTUMOMN KOHUEHTPaLUK

NabopaTopHbie 3aHATUA

NabopaTtopHan paboTa: “UaeHTUIUKALMA OpraHNYECKUX COeAMHEHUI OTAENbHbIX Klaccos”

NaoeHTUdMKALMA OpraHMYEeCcKMX COeAMHEHMI OTAENbHbIX KNaccoB (Ha npumepe anbaernaos,

OK 01
OK 02
OK 04
MK...
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Kpaxmana, YKCYCHOW KUCNOTbl, 6ENKOB U T.M.) C UCNO/Ib30BaHUEM UX GU3UKO-XMMUYECKUX CBOMCTB U
XapaKTePHbIX KayecCTBEHHbIX peakuumit. [eHaTypauua 6enka npu HarpeBaHuu. LIBeTHble peakuuu
6e1KoB.BO3HMKHOBEHME aHANUTUYECKOTO CUIHaNa C TOYKU 3PEHUSA XMMMYECKMX MPOLLECCOB Mpu
NPOTEKAHMM  KAYEeCTBEHHOW  pPeakuuu, MNO3BONAKWEN  UAEHTUOMUMPOBATL  NPEAJIONKEHHbIE
OpraHMYeckne BeLLLeCTBa

KoHTponbhas CTpyKTypa 1 CBOMCTBA OpraHUYEeCKNX BELLECTB
pa6ota 3 PYKTYp p L
Pasgen 5. KuHeTnueckue n TepmoguHammyeckme 3aKOHOMEpPHOCTU NPOTEKAHUA XMMUUYECKUX peaKkLui
CkopocTtb OcHoOBHOE cogeprKaHue OK 01
XUMUYECKUX OK 02
peaKumi. rK...
Xumunyeckoe
paBHoBecue
Teopetuueckoe obyyeHue
CKopOCTb peakuuu, ee 3aBMCMMOCTb OT pPa3/iMyHbiX (GAKTOPOB: NPMPOAblI pearnpylowmx BeLwecTs,
KOHUEHTpauum pearnpyoLmx BELLEeCTB, Temnepartypbl n naowaamn peakuMOHHOM
noBepxHOoCcTU.TennoBbleaPpPeKTbl XMMUUYECKMX PeaKUNit. IK30-U SHAOTEPMUYECKUE, PeaKLMN.
O6paTMMoCTb peakumit. XMmuyeckoe paBHOBECME UM €ro CMelleHWe nogd AeNCTBUMEM pPas/IMyHbIX
baKTopoB (KOHUEHTpauMa peareHToB WAW MNPOAYKTOB peakuuu, nOasBaeHue, TemnepaTtypa) AnAa
CO34aHNA ONTMMAJ/IbHbIX YCI0BUIA NPOTEKAHUA XMMUYECKUX npoueccos. MpuHumn fle LWaTenbe
MpaKkTnyeckne 3aHATUA OK 01
o OK 02
PeweHne nNpakTUKO-OPUEHTUPOBAHHbLIX 33faHWi Ha aHanu3 ¢GaKTOpOB, BAMAIOWMX HAa U3IMEHeHue 1K

CKOPOCTU XMMUNYECKOM peaKkummn, B T.4. C NO3ULMIN IKONOrMYECKN LLeiecoobpasHoro noseaeHus B bbiTy
N TPYAOBOW AATENbHOCTU B LENAX COXPaHEHUA CBOEro 340P0BbA N OKPYKatoLLEN NPUPOAHOM cpeabl.

PeweHne nNpakKTUKO-OPUEHTUPOBAHHbLIX 3afaHWiM Ha npumeHeHne npuHuuna Jle-lWatenbe pana
HaxoXAEHNA HanpaBAeHMA CMELLEHUA pPaBHOBECUA XMMMUYECKOM peakuuMm W aHanms ¢akTopos,
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BANAKOLWNX Ha CMeLLeEHNE XMMNYECKOTO paBHOBECUA

Paspen 6. Pactsopbl
Tema 6.1. OcHOBHOe cogeprKaHue OKO01
MNoHATHe o OK 02
pacTBOpax Teopetnueckoe obyueHue OK 07
PactBopeHue Kak OU3MKO-xMMMYEeCKMn npouecc. PactBopbl. Cnocobbl NpUroToBAe€HMA PacTBOPOB. [K...
PactBopumocTb. MaccoBaa p[0na pacTBopeHHoro BewecTBa. CMbICA  MOKasatensa npenenbHo
AONYCTUMOW KOHLEHTPaLMM N ero UCNoNb30BaHME B OLLEHKE 3Ko0rn4yeckom 6esonacHocTu.
MpaBuna 3KoNornyeckn uenecoobpasHoOro nNoBeaeHUs B ObITY M TPyAOBOW AEATENbHOCTM B LENax
COXpPaHEHUA CBOErO 340PO0BbA M OKPYXKaloLWeEeN NPUPOLHONM cpeabl; ONAaCHOCTb BO34ENCTBMA Ha KMUBble
OpraHn3Mbl onpeneneHHbIX BELLECTB.
PeleHne NpaKTUKO-OPMEHTUPOBAHHbIX PACYETHbIX 3aZl@aHMI Ha PaCcTBOpPbI, UCNOb3yeMble B 6bITOBOM U
NPOM3BOACTBEHHON AEATENBHOCTU YENOBEKA
Tema 6.2. OcHOBHOE€ coaepKaHue OKO01
UccneposaHue OK 02
CBOJICTB PacTBOPOB NabopartopHble 3aHATUA OK 04
NabopaTtopHan paboTa «pUrotoBsieHne pacTBOPOBY. MK...
MpurotoBneHMe pacTBOPOB 3a4aHHOM (MaccoBOM, %) KOHLEHTPaLMKN (C MPAaKTUKO-OPUEHTUPOBAHHbIMM
BOMpPOCaMu) 1 onpegeneHne cpeabl BOAHbIX PAacTBOPOB.
PeweHwne 3aga4 Ha NPUroTOB/IEHNE PACcTBOPOB
MNpodeccMoHaNnbHO-OpUEHTUPOBAHHOE coAaepKaHue (coaepKkaHue NPUKAAZHOro moaynsa)
Paspen 7. Xumusa B 6bITYy M NPOM3BOACTBEHHON AEeATENIbHOCTU YeNoBeKa OK 01
OK 02
Xumua B 6bITy 1 [OcHOBHOe copepkaHme OK 04
NPOn3BOACTBEHHO
" neaTenbHOCTU TeopeTtuueckoe obyueHue OK 07
yenoBeEKa lK...

HoBenlumne A0CTUKEHMA XUMUYECKON HaYKM U XMMUYECKOM TEXHONOTMWU. Ponb xumnm B obecneveHmnn
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3KO/IOTMYECKOM, SHEPreTUYECKOW M NULLEeBOM 6e30MacHOCTU, PasBUTUN MeauLmMHbl. MpaBmMaa noucka
M aHaiM3a XMMMYECKOW MHOOPMAUMKM M3 Pas/IUYHbIX MCTOYHMKOB (HayyHaa M ydyebHO-Hay4Han
NMTepaTtypa, CpeacTsa MaccoBoi MHGopmaumu, ceTb MHTepHeT)

npaKTW-IeCKVIe 3aHATUA

MOWCK M aHaNM3 KencoB O MPUMEHEHUN XMMUYECKMX BELLECTB M TEXHONOMMK C ydyeTom byayuien
npodeccMoHanbHOW  AEATENbHOCTM MO  TemMam: BaXKHeWllMe  CTPOUTENbHble  MmaTepwuainsl,

KOHCTPYKLMOHHbIE MaTepuanbl, KPacKW, CTEKNO, KepaMWuKa, MmaTepuanbl ANA  INEKTPOHUKM, 4

HaHOMaTepuanbl, TEKCTU/IbHble BOJIOKHA, WCTOYHUKM SHEPruMn, OpPraHUYEeCcKMe U MUHepasbHble

yaobpeHua, nekapCcTBEHHbIE BeLW,ecTBa, 6bITOBAA XMMUA.

3awmwmTa:MNpeactaBneHne pesynbTaToB pelleHma Kencos B Gopme MUHU-A0KNA[A C Npe3eHTaunen

MpomeKyTouHana aTTecTauua nNo AucuuniamHe (3aver) 2
72

Bcero
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3. YCJI0OBUSA PEAJIM3AIIUUA ITPOI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JUCHUIIJINHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY
o0ecrneYeHn 1o

JIist peanmzanud MPOTpaMMBbl  TUCHIUIUTAHBI JIOJDKHBI OBITH TPETYCMOTPECHBI
CJIEYIOIIME CIIEIUANbHbIE TTOMELICHUS: YYeOHbI KaOMHET XUMHUHU W/WIH y4eOHOM
XUMHUYECKOM J1abopaTOpUH.

OGopynoBanne y4eOHOro kaOuHera (HaArJsiAHbIe TMOCOOMs): HAOOPHI
IApOCTEP>KHEBBIX ~ MOJEIeH  MOJEKYJ, MOJEIN KPUCTAUIMYECKUX PEILIETOK,
KOJUIEKIIUU TPOCTHIX U CIOKHBIX BEILECTB W/WIH KOJIJICKIIUU MOJTUMEPOB; KOJUICKIUS
TOPHBIX TIOPOJ M MUHEpaioB, Tabnuiia MenneneeBa, yueOHble GuiIbMbI, MUGPOBHIC
o0Opa3oBaTesbHbIE PECYPCHI.

Texnnueckne cpeacrBa o00y4eHHMs: KOMIBIOTEp C  YCTpoOWCTBaMu
BOCIIPOM3BEJCHUSI  3BYKa, TMPUHTEpP, MYJIbTUMEAUA-TIPOEKTOP C  JKPAHOM,
MyJIbTUMEANIHAS T0CKA, YKa3Ka-TPe3eHTep AJIs IPE3CHTALIUMA.

OobOopynoBanmne Jjadoparopuu u padouMx MecT JIA0OpPaTOPUM: MEH3YPKH,
MUTETKU-KaNeIbHUIbI, TEPMOMETPbI, MUKPOCKOII, JIYIIbl, IPEIMETHbIE U TTOKPOBHbIE
CTEKJIa, IUIAHINETHI JUIsl  KamedbHBIX peakiuid, (QuibTpoBalibHAsA Oymara,
MPOMBIBAJIKM, CTEKJISTHHBIE TIPOOUPKH, PE3UHOBBIE MPOOKH, (HOHAPHUKH, HAOOP
PEaKTUBOB, CTEKJISHHBIC MAJOYKU, INTATUBHI JUISI TPOOUPOK; MEPHBIC IMJIMHJIPHI,
BOPOHKH CTEKJISTHHbIE, BOPOHKHU JieiuTeNnbHble nuauHapuyeckue (50-100 mi), cTynku
c mectukoM, (apdopoBbie YalIku, MUHIETHI, GUIBTPHI OyMakHbIC, BaTa, MapJs,
YacoBbI€ CTEKJIA, 3JEKTPOIUIUTKH, JIa0OpATOPHBIC IITATUBBI, COUPTOBBIE TOPEJKH,
CIIUYKH, MPUOOP MJIs MOJTyYeHHs Ta30B (WM MPOOUpKA ¢ Ta300TBOJHON TPYOKOM),
JIepKaTeNu Jisi TPOOUPOK, CKIISTHKU ISl XPaHEHUS! peaKTUBOB, pPa3daTOYHbIC JIOTKH;
xuMuueckue crakansl (50, 100 u 200 Mi); mmaTeau; MUHICTHI, TUTCIbHBIC MIUTIIIBL;
CEeKyHJOMepHI (Taiimepsl), MmepHbie TTpooupku (Ha 10-20 mur) u MepHbie KOJObI (25,
50, 100 u 200 wmu1), BojasHasi OaHs (WJIM TEPMOCTAT), CTEKJSHHBIC MaJIOUKH;
KOHHUYecKHe KoJIObl it TuTpoBanus (50 u 100 mu1); MHAUKATOPHBIE MOJOCKH ISt
onpenenenus pH u crangapTHasi THAMKATOPHAS IIKaa; YHUBEPCATbHBIA UHIUKATOD;
nunetku Ha 1, 10, 50 mu (umm go3atopel Ha 1, 5 1 10 M), OrOpeTKH AJi1 TUTPOBAHUS,
MeuimHckue mmpuibl Ha 100—150 mi1, mabopaTopHble W/WIM aHATUTUYECKHE BECHI,
pH-meTpsl, CymuiabHbIN mKad, u ap. JadopaTopHOe 000PyI0BaHUE.

3.2. MupopmanuoHHOe oOecnedeHne peaju3anu NporpaMmmMbl

st oOyuarommxcst
OCHOBHBIE€ HCTOYHUKM:
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I"abpuensn

0.C.Xumus. 10xi1.: YueOHUK1s100111e00pa30BaTeIbHBIX ydeOHbIX3aBe ICHUI.—M.,
20109.

[MabpuenssnO.C. Xumust. 1 1ki1.:YueOHUK1100111€00pa30BaTEIbHBIX yU€OHBIX 3aBEICH
nii.—M., 2019.

I[OHO.]IHI/ITCJILHLIE HCTOYHHUKMU:

INa6puensa O.C. [IpakTukym mo o0111eii, HEOPraHUYECKON U OpraHUYeCKOM
XUMUU:yde0.1mocodue 1ist cTyA. cpell. npod. yued. 3aBenenuii / ['adpuensn
0O.C., Octpoymos U.I".,Jlopodeea H.M. — M., 2007.

labpuensn O.C. Xwumwmsa. 10 xmacc. IlpodunbHblii  ypoBeHB:
yue6.1s100111e00pa3oBar. yupexx 1eHu i
/0.C.I'abpuensn,®.H.Mackaes,C.1O.ITonomapes,B.1. Tepennn.—M.,2005.

[Ma6puensnO.C. Xumus. 1 Oxnacc.ba3oBelitypoBeHb: yue0. ;y1s100111eo0pa3oBar.
yupexzaenuii.— M., 2005.

labpuenss  O.C. Xwumwmsa. 11 kmacc. IlpodunbHbiii  ypoBeHb:
yue6.amso0meoopazopar.yupexaenuit / O.C. I'abpuensn, I'.I'.JIsicoBa. — M.,2006.

IMa6puensnO.C.Xumus. 1 1 knnacc.bazoBelitypoBeHb: yue0.115100111e00pa3oBar.
yupexaennii.— M., 2006.

INabpuensn O.C. Xumus: opran.xumust: yue6. mis 10 k. obmeodbpas3onar.
yupexaeHuii  cyrnyon.usyuyenuemxumun /  O.C.I'abpuensn,.I".Octpoymos,
A.A.Kapuosa-M., 2005.

[Ma6puensnO.C.O0masxumust:yueo. 1111 1ki1.001meo0pa3oBat. yape:kIeHUunC
yrayos.u3zydeaueMxumun/O.C.I"adpuensn,U.I".Octpoymos,C.H.Conosres,.H.M
ackaes— M., 2005.

IMabpuensnO.C.,BonosukB.B.EaunsiiirocyrapctBeHHblidK3amMmeH: Xumus: C
0.3amanuitmynpaxuenuii. — M., 2004.

IMa6puensnO.C.,OctpoymoBU.I". Xumusi:[TocoObuenasmocTynarmmuxBBy3bl.—
M.,

2005.

IMa6puensnO.C.,OctpoymoBI.T".,OctpoymoBaE.E.OpranndeckassxuMusiBTECT
ax,
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3a7ayax nynpaxuenusax.—M.,2003.

[MabpuensnO.C.,OctpoymoBl.I".,BeenenckasA.I".O0masxumMusaBrecTax,3aaay
axuynpaxHeHusx.— M., 2003.

bpayn T., Jlemeii I'.}O. Xumus B uentpe Hayk: B 2 1. —

M., 1987.Epoxun FO.M. Xumus. -M., 2003.

Kyspmenko H.E., Epemun B.B., ITonkos B.A. Kparkuii Kypc XuMuu.

— M., 2000.1Tnuyrunal .B. XumMuaunoBceJHEBHASKU3HD YEITOBEKA.—

M.,2004.

Turoall.M.Xumusin uckycctpo.—M.,2007.
TuroBall. M. XUMHSUHCKYCCTBO:OpraHU3aTOP-TIPaKTUKyM It ydammxcsi 1 0—
1 1kimaccoBoOIIE0Opa3zoBaTeNbHBIXyuUpexaeHN.—M., 2007.
Epoxun F0.M., ®ponos B.1. COopHuK 3a1a4 U yOpaKHEHUH  TIO
XUMUH (CAUAAKTUYECKUMMATEPUAIIOM ):yue0.mocoouenss
CTyZeHTOBCpeaH.mpod.3asen. —M.,2004.
IMabpuensn O.C., JIsicoa I'.I'. Xumusa B TecTax, 3ajadax u
yhpaxkHeHusx:yueb.nmocoobue.— M., 2004.
IMa6puensu O.C.,OctpoymoBU.I". Xumusi: yaeOuuk.—M.,2004.
IMabpuensn O.C., OcrpoymoBI.I"., opopeesaH.M. Ilpaktuxymmno
o0111e#, HeOpraHMIeCKON HOPTraHNYECKOMXUMUU: y4eb.mocoome.—
M., 2003.
EpoxunlO.M.Xumus: yueonuk.—M.,2003.
Pymsutucl .E., ®enpaman @.1°. Xumus 1 Oxnace, Xumus 1 1kimacc—M.,2010

st npenogaBartesist

IMa6puensnO.C. XumusananpenogaBaTes: yaueOHo-
Metoanyeckoenocodue/O.C.I'abpuesnsin,I.I'. JIbicoBa— M., 2006.

[Ma6puensnO.C.HacronpHaskaurayuntensxumuu: 1 Oxinacc/O.C.I"abpuensia, 1.
I'.Octpoymos— M., 2004.

[Ma6puensnO.C.HacronpHaskaurayuntensxumuu: 1 1kmacc:B24./0.C.I"abpuen
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su,l'.I".JIpicoBa, A.I'. BBenenckas — M., 2004.

ApIlranckui
E.A.MetoaukaoOy4yeHUsIXUMUUBKIIacCaxTyMaHUTapHoTronpoduis —M.,

2003.

Ky3zuenosaH.E.OGyuennexumunnaocHoBeMexxnpenmerHonarerpanuu/H.E.

Kysnenosa,M.A.Illaranos.—M., 2004.

Yepuobenbckas [.M. Meroanka oOy4eHHs: XUMHUH B CpeiHEN mKoe. — M.,
2003.I"abpuensnO.C.JIsicoBal .I". XumusisnpenoaaBatesis: METOAMUECKOEIIO

cobue.—M., 2004.

HNuTepHeT-pecypcesnl:

1.
2.

Bosnbiascoserckassuuukioneaus.http://bse.sci-lib.com

BooksGid.DnekTponnasoudanoreka.http://www.booksgid.com

['mobanteka.l mobanpHasOndIMoTeKaHayIHbIXpecypcoB.http://globalteka.ru/inde
X.html

EnuHoeokHom0CTYyAK 0Opa3oBaTenbHbIMpecypcam.http://window.edu.ru

JlyumasiygeOnasutepatypa.http://st-books.ru
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http://window.edu.ru/
http://st-books.ru/

Poccuiickuit o6pa3oBarenbHbIi mopTat. JloCTyIIHOCTh, KauecTBO,

s dexruBHOCTE.http://www.school.edu.ru/default.asp

OnekrponHasoubmoreuHascucremahttp://book.ru/
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4. KOHTPO/Ib U OLIEHKA PE3Y/IbTATOB OCBOEHWSA OBLLEOEPA3OBATE/IbHOW
ANCUMNIUHDI

KOHTPOMb M OLUEeHKa pe3ynbTaToB 0by4eHMA OCyLLLeCTBAAETCA Npenoaasartenem

B Npouecce NpoOBeAEHUA MNPAKTUYECKMX 3aHATUM UM nabopaTopHbIX pabor,
TECTUPOBAHMA, A TaK¥Ke BbINOJHEHUA OOYYAOWMMUCA UHAMBUAYANbHbLIX 3aZaHWUN,
MPOEKTOB, uccnenoBaHW. PesynbTaTbl 0byyeHua onpepenaioT, 4To obyyatowmeca
AOJ/IKHbl - 3HATb, MOHMMATb W AEMOHCTPUPOBATb MO 3aBEPLIEHUN U3yYeHUs
ANCUMNAUHDI.

Ona GopmMMpPOBaHMA, KOHTPONA W OUEHKU pe3ynbTaToB OCBOEHUS ydyebHOWM
ANCUMNAUHBI UCNO/b3YeTCA CUCTEMA OLLEHOYHbIX MeponpuAaTUiA, NpeacTaBaAloLLas
coboM KomnaeKkc y4ebHbIX MepPONPUATUIA, COTNACOBAHHbIX C pe3yabTaTaMn o0byveHus
no

n chbopmynnpoBaHHbix ¢ ydyetom ODIFOC COO (npeameTHble pe3ynbTaTbl

avcumnanude) n droc Ccno.

XMMUWYECKUX 3/IEMEHTOB
M NPUPOAA XMMUYECKOM
CBA3M

dopmynbl coeanHEHUN B
COOTBETCTBMMU CO
CTeNeHbo OKUC/IEHNS
XUMUYECKUX SINEMEHTOB,
ncxogA U3 BaNeHTHOCTU U
3NEeKTPOOTPULATENBHOCTH

Ne OK/NMK | Mogynb/Pa3gen/Tema Pe3ynbrat 06yueHus TuUnbl OLEHOYHbIX MEePONPUATUIA
I OcHOBHOe cogepXKaHue
1 dopmynmuposatb
Pasgen 1. OcHoBbI
6a3o0Bble NOHATUA U
CTPOEeHUA BelecTsa
3aKOHbI XUMUU
1.1 |OKO01 CtpoeHune atomoB CoctaBnAatb xummnveckne |1. Tect «CTpoeHne atTomos

XMMUYECKUX S/IEMEHTOB U
npMpoaa XMMMUYECKOWN CBA3NY.

2. 3apa4m Ha cocTaBneHue
XMMMYECKUX popmyn
OBYXaTOMHbIX COeAUHEHNI
(okcnpos, cynbdunaos, rmapnaos
nT.m).

3. 3a4aHu1A Ha UCnosb30BaHUe
XUMWYECKOM CUMBOJIUKM U
Ha3BaHMUM coegMHEHUI MO
HOMEHKNAType MeXAyHapOo4AHOro
COH03a TEOPETUHECKON U
NPWUKNALHOM XMMUN U
TPUBUANbHbIX HAa3BaHWUIN ANA
COCTaBNIEHUA XMMUYECKNX
dopmMyn ABYXaTOMHbIX
coeguHeHU (OKcMaos,
cynbdunaos, ruapuaos v T.M.) U
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OK/MNK

Mopaynb/Pa3aen/Tema

Pe3ynbrat 06yueHus

TuNbl OLEHOYHbIX MepPOoNpPUATUIA

APYrMX HEOPraHMYeCKmxX
COeANHEHWNIN OTAE/bHbIX KNaccoB

1.2

OK 01
OK 02

MNeproamyecKkmin 3aKoH
n Tabnnua 4.U.
MeHpgeneesa

XapakTepusosaTb
XMMMUYECKUE 3/IeMEHTbI B
COOTBETCTBUMU C UX
nonoxKeHnem B
nepuoamyeckomn cucrteme
XMMUYECKUX 3/IeMEHTOB
O.UN. MeHgeneesa

1. Tect «MeTtannunuyeckue /
HemeTa/lZIMyecKkme CBOMNCTBa,
3/1eKTPOOTPULLATENBHOCTb U
CPOACTBO K 3N1EKTPOHY
XUMUYECKUX 3N1EMEHTOB B
COOTBETCTBUE C UX INNEKTPOHHbIM
CTPOEHMEM U MOJIOKEHUEM B
nepuoanyecKon cmcteme
XUMMYecKknx anemeHTtos .U.
MeHpeneeBa».

2. MNpaKTnuyeckme 3agaHnA Ha
YCTaHOBNEHME CBA3M MeXay
CTPOEHMEM aTOMOB XMMUYECKNX
3/1IeMEHTOB U NEPUOANYECKUM
N3MEHEHMEM CBOMCTB
XUMUYECKUX SINEMEHTOB U UX
CcoeANHEHWI B COOTBETCTBUM C
nonoxeHnem lMepnoanyecko
cucTteme.

3. NpaKTUKO-OpPNEHTUPOBAHHbIE
TeopeTnUyecKme 3aJaHunsa Ha
XapaKTepm3aLno XMMUYECKNX
anemeHToB: «MeTannunyeckue /
HemeTaNnyecKkne CBOMCTBA,
3IeKTPOOTPULLATENBHOCTb U
CPOACTBO K 3N1EKTPOHY
XUMUYECKUX 3N1EMEHTOB B
COOTBETCTBUE C UX INNEKTPOHHbIM
CTPOEHMEM U MNONOMKEHMEM B
nepuoanyecKon cmcteme
XUMMUYECKUX 3IEMEHTOB

O.U. MeHgeneesa»

Pasgen 2. Xumunueckue
peakuum

XapakTepusoBaTtb TUMbI
XMMMUUYECKUX peaKkuui

KoHTponbHas pabota
«CTpoeHue BeLecTBa u
XMMUYECKUE peakuum»
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Ne OK/NMK | Mogynb/Pa3gen/Tema Pe3ynbrat 06yueHus TuUnbl OLEHOYHbIX MEePONpPUATUIA
2.1 [OK01 Tunbl XMMUYECKMX CocTaBnATb peakumm 1. 3agaum Ha cocTaBneHune
OK 04 peaKkuui coeanHeHus, YpaBHEHWUI peakumii:
pa3noxeHunsa, obmeHa, — COeANHEHUA, 3ameLLLeHuA,
3amelleHuns, pa3noxeHusa, obmeHa;
OKUCAUTENbHO- — OKUCAUTENbHO-
BOCCTAHOBUTEJIbHbIE BOCCTAaHOBUTE/IbHbIX PEaKLUUI C
peakumm MCNo/sib30BaHNEeM MeToaa
3NeKTPOHHOoro banaHca.
2. 3a4a4mM Ha pacyeT macchl
BelLecTBa MM ob6béma
rasos NO U3BECTHOMY KO/IMYECTBY
BELLECTBa, Macce Uan obbEmy
O4HOTO M3 Yy4acCTBYIOLLMX B
peaKkLuumn BEeLW,EeCcTB; PacyETbl
maccbl (06bEma, KonmyecTea
BELLECTBA) NPOAYKTOB peakuuu,
€CV OHO 13 BeLecTs umeet
npmmecm
2.2 dNeKTpoauTHMYecKasn CocTaBnATb ypaBHeHUA 1. 3apaHuA Ha cocTasnieHue
AMCCOUMALMA U MOHHDBIM | XMMUYECKUX PEAKLLUK MOIEKYNAPHBIX U MOHHbIX
obmeH MOHHOro obmeHa ¢ peakuMin C y4acTMem KUCAOT,
yyactmem OCHOBaHWM U cone,
HEeOpPraHMYeCcKnX BELLECTB |YCTaHOBAEHNE U3SMEHEHUA
KMCIOTHOCTK cpeapbl
2. NabopaTtopHan paboTa "Tunbi
XUMUYECKUX peakumin"
3 Paspen 3. CtpoeHne n |Uccneposatb ctpoeHue u |KoHTponbHas pabota

CBOMCTBA
HeopraHU4yeckKux
BeLlecTs

CBOMCTBaA
HeopraHUYeCcKuX BellecTs

«CBOMCTBA HEOPraHMYECKUX
BeLecTs»
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OK/MNK

Mopaynb/Pa3aen/Tema

Pe3ynbrat 06yueHus

TuNbl OLEHOYHbIX MepPOoNpPUATUIA

3.1

OK 01
MK..

Knaccudmkaums,
HOMeHKANaTypa u
CTpOEHUe
HeopraHU4yecKnx
BeLLecTs

Knaccuoumumposatb
HeopraHuyeckme
BELLECTBA B COOTBETCTBUMU
C UX CTPOEHUEM

1. Tect «<HomeHKnatypa u
Ha3BaHWe HEOPraHUYEeCKUX
BELLECTB UCXO4A U3 UX
XUMMYECKO popMy bl N
COCTaBNEHME XMMUNYECKOM
bopmynbl UcxoaA U3 Ha3BaAHUA
BELLLEeCTBA MO MeXAYHAPOAHOWN
WU TPUBUANBHOM
HOMEHKNaType».

2. 3aa4M Ha pacyeT MaccoBOW
A0 (Maccbl) XMMUYECKOTO
anemeHTa (coeanHeHUA) B
monekyne (cmecum).

3. MNpaKTnyeckme 3a4aHuMA No
KnaccudumKaumm, HOMeHKAAType U
XMMMYeckum popmynam
HeopraHMYeCcKMX BeLLLecTB
Pa3/INYHbIX KNaccos.

4. lMpaKkTnyeckue 3agaHnA Ha
onpepeneHne XMMmN4eCcKom
aKTUBHOCTU BELLECTB B
3aBUCUMOCTUN BUAA XMMMUYECKOM
CBSI3M M TUMA KPUCTANIMYECKOM
peLeTKm

3.2

OK 01
OK 02
MK...

dusnKo-xMmnyeckune
CBOWCTBA
HeopraHN4YecKnx
BellecTs

YcTaHaBAnBaTb
3aBUCMMOCTb PU3NKO-
XUMUYECKUX CBONCTB
HEOpPraHMYeCKUX BeLLecTB
OT CTPOEHMUA aTOMOB U1
MONEKY/, a TaKXKe TUnNa
KpUCTaNnyecKom
peLeTKn

1. Tect «OcobeHHOCTH
XMMUYECKUX CBONCTB OKCUAO0B,
KMCNOT, OCHOBaHMN, aMPOTepPHbIX
rTMAPOKCUAOB U CONnemn».

2. 3apaHuA Ha cocTasneHune
YPaBHEHUM XUMUYECKUX peaKkLUmit
C y4aCTUeM NPOCTbIX U CNOKHbIX
HEeopPraHMYeCKNX BELLECTB:
OKCMA,0B MEeTanN08, HEMETaN0B
N aMPOTEPHbIX IN1EMEHTOB;
HEeopPraHMYeCKNX KUCNOT,
OCHOBAHMM U ambOTePHbIX
TMAPOKCUAO0B, HEOPFraHUYECKUX
CONEMN, XapaKTepU3YIOLLNX UX
CBOWCTBA M cnocobbl NonyyYeHums.
3. NpaKTUKO-OpNEHTUPOBAHHbIE
TeopeTuyecKme 334aHMA Ha
CBOWCTBA W NONyYeHne
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Ne OK/NMK | Mogynb/Pa3gen/Tema Pe3ynbrat 06yueHus TuUnbl OLEHOYHbIX MEePONpPUATUIA
HEeopraHMYecKnX BeLLLecTB
3.3 |OKO01 NaoeHTndurkauma UccneposaTb 1. NMpaKTUKO-OpUEHTUPOBAHHbIE
OK 02 HeopraHM4ecKmnx KauyecCTBeHHble peakuun (3aaHMA NO COCTaBJIEHUIO
OK 04 BeLecTs HEOPraHMYECKNX BELLECTB |XMMMUYECKUX PeaKLUUi C ydacTUem
HEeopPraHMYECKNX BELLECTB,
NCNO/Nb3yeMbIX ANA UX
naeHTUPUKaunu.
2.labopaTopHan paboTa:
“UpeHTndunkauma
HeopraHM4yeckux seulecrs”
4 Paspen 4. CtpoeHne n |Uccneposatb ctpoeHue u |KoHTponbHas pabota
CBOIACTBA OPraHUYECKUX |CBOMCTBA OpraHUYeckux |«CTpoeHue 1 CBOMCTBA
BeLlecTs BeLLLecTB OpraHU4YeCcKUX BeLLecTB»
4.1 |OK01 Knaccudmkaums, Knaccuoumumposatb 1. 3agaHunA Ha cocTaBneHue
MK... CTpOEeHMe U OpraHMYyeckue BeLecTBa B |Ha3BaHUN OpraHUYecKnx
HOMEHKANATypa COOTBETCTBUM C UX CoOeANHEHNI NO TPUBUANBHOMN
OpraHNYeCKUX BELLECTB |CTPOEHUEM AN MeXAyHapoaHOM
CUCTEMATMYECKON HOMEHKATYpE.
2. 3apaHuA Ha cocTasneHune
NONHbIX U COKPALLLEHHbIX
CTPYKTYPHbIX dopmyn
OpraHUYeCcKux BeLecTs
OTAE/bHbIX KNACCOB.
3. 3agaum Ha onpepeneHne
npoctenwen Gopmynbl
OpraHMYeCcKon MONEKY/bl, UCX0AA
N3 3/1IeMeHTHOro cocTaBa (B %)
4.2 |OK01 CBoMCTBa OpraHMYyeckux |YcrtaHaBanBaTtb 1. 3apgaHunA Ha cocTaB/ieHME
OK 02 coeuHeHn 3aBUCMMOCTb PU3NKO- YPaBHEHUM XUMUYECKUX peaKkLUmit
OK 04 XMMUYECKMX CBOMCTB C y4aCTUEeM OpPraHMUYEeCcKmX
MnK... OpraHMYecKmnx BeLLLeCTB OT |BeL,eCcTB Ha OCHOBAHUM UX

CTPOEHUSA MONIEKYN

COCTaBa U CTPOEHMUS.
2. 3apaHunA Ha cocTaBneHue
YPaBHEHUI XUMUYECKUX peaKkLUmit,
UNNOCTPUPYHOLWLNX XMMUYECKME
CBOIACTBA C Y4ETOM MEXaHU3MOB
NPOTEKAHMA AAHHbIX Peakumn n
reHeTUYeCKon cBA3U
OpraHNYeCcKUX BELLECTB Pa3HbIX
KNaccos.

3. PacyeTHble 3aga4m no
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Ne OK/NMK | Mogynb/Pa3gen/Tema Pe3ynbrat 06yueHus TuUnbl OLEHOYHbIX MEePONpPUATUIA
YPaBHEHUAM peaKuuii € y4acTuem
OpraHU4yecKkux BeLLecTs.
4. NabopaTopHasd paboTa
“NpeBpalleHnsa opraHNYecknx
BeLLLEeCTB NPW HarpesaHun"
4.3 |OKO01 NaoeHTndurkauma UccneposaTb 1.MpaKTUKO-OpNEHTUPOBAHHDbIE
OK 02 OpraHMYecKnX BeLLecTB, |KayeCTBEeHHble peakuun  |3a4aHnA Mo COCTaBAEHUIO
OK 04 MX 3Ha4YeHne u OpraHnyeckmx XMMUYECKUX PeaKLmii C y4acTuem
MK... npuMmeHeHne B 6bITOBOWM [COeANHEHUI OTAENbHBIX |OpraHUYEeCKMX BELLECTB, B T.4.
M NPOU3BOACTBEHHOM Knaccos NCNONb3yeMbIX ANA UX
OeATeNbHOCTN YenoBeKa naeHTMdMKaLmm B 6bITy 1
NPOMbILLIEHHOCTH.
2.labopaTopHan pabora:
“UpeHTndurKaLma opraHMYecKmx
COeANHEHWNN OTAENbHbIX Knaccos”
5 Paspen 5. XapakrepusoBartb
KuHeTuyeckue un BAUAAHUE PA3/IUYHbIX
TepmoauHamuyeckue |paKTopos Ha paBHOBecue
3aKOHOMEpPHOCTU M CKOPOCTb XMMUYECKUX
npoTeKaHus peakumii
XMMUYECKUX peaKkLui
5 |OKO01 CKOpOCTb XMMMYECKUX  [XapaKTepu3osaTb MpaKTUKO-OpUEHTUPOBAHHbIE
OK 02 peakunin. XuMmuyeckoe |BAMAHME KOHLEHTPAUMKM |TeopeTuyecKkne 3a4aHuA Ha
MK... paBHoBecue pearvpyowmx BewecTs U |aHanm3 GpakTopos, BAUAOLMX HA
TemnepaTypbl Ha CKOPOCTb [M3MEHEHME CKOPOCTH
XMMMUYECKUX peaKkLni XMMMUYECKOM peakumm. MNpakTmuko-
XapaKtepu3oBaTtb OpPMEeHTUPOBaHHbIe 334aHNA Ha
BAMAHNE N3MEHEHUA npumeHeHwe npuHuuna fle-
KOHUeHTpauuu BewecTts, |LLlatenbe ana HaxoxaeHUA
peakumn cpegbl u HanpaBAEeHMA CMeLLLeHUA
Temnepartypbl Ha paBHOBECUA XMMNYECKOM
CMeLLeHMe XMMUYECKOro  |peakLumn n aHanns GakTopos,
pasHoBecuA B/IMAIOLWLNX HA CMeLLeHne
XMMUYECKOro paBHoBecUs
6 UccnepoBatb
MCTUHHbIEPACTBOPbLI C
Paspen 6. PactBopbl
3aaHHbIMU
XapaKTepucTukamum
6.1 |OKO01 MNoHATMe o pacTBopax Pasnnyatb UCTUHHbIE 1. 3apaum Ha npuroToBseHUe
OK 02 pacTteopsl pacTBopoB.
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Ne OK/NMK | Mogynb/Pa3gen/Tema Pe3ynbrat 06yueHus TuUnbl OLEHOYHbIX MEePONpPUATUIA
MK.. 2. NpaKTUKO-OpNEHTUPOBAHHbIE
pacyeTHble 3a4aHNA Ha
ANCnepcHble CUCTEMBI,
ncnosibdyemble B 6bITOBOM U
NPOW3BOACTBEHHOM
AEeATEeNbHOCTM YeNoBeKa
6.2 |OKO01 UccnepoBaHue cBoiictB |WccnenoBatb pusmMKo- NabopaTtopHasn paboTa
OK 04 pacTBoposB XMMMUYECKMe CBOMCTBA “MpuroTtoBneHmne pactsopos”
MK... UCTUHHbIX PacTBOPOB

Il | NpodeccMoHaNbHO-OPUEHTUPOBAHHOE CoAepiKaHue (coaep’KaHMe NPUKNAAHOro moaynsa)

7 Paspen 7. OueHuBaTb NocneacTsma |3awuTa Keica (c yuetom
Xumusa B 6bITy U 6bITOBOM U 6yaywen npodeccmoHanbHOMU
npon3BOACTBEHHOM NPOU3BOACTBEHHOM’ BeATeNbHOCTU)

DeATeNbHOCTU AEATeNbHOCTU YeNoBeKa ¢
yenoBeKa No3uLKUA 3KONOrNYECKoM

6e3onacHocTU

OK 01
OK 02
OK 04
OK 07
MK ...

Xvmus B 6bITy n
NpPoun3BOACTBEHHOM
[eATeNbHOCTM YeNoBeKa

OueHnBaTtb NocneacTemA
6bITOBOM M
NPOW3BOACTBEHHOM
AeATeNIbHOCTM YenloBeKa C
NO3ULNIA SKONOTMYECKON
6e3onacHocTH

Kelic (c yueTom byayuiei
npogeccmMoHanbHOM
NeATeNbHOCTH)

BO3MOMKHble TeMbl KEMCOB:

1. NoTenneHne KAMMmaTa u
BbICBOOOKAEHME ra30BbIX
rMAPATOB CO AHA OKeaHa.

2. byaywue matepuansl gns asma-
, MaWWHO- 1 NpMbopocTpoeHuA.
3. HoBble maTepuansl ana
CONHeYHbIx HaTape.

4. JleKapcTBa Ha OCHOBEe
pacTUTEeNbHbIX NPenapaToB
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