depnepanbHoe areHTCTBO Mo pblBONOBCTBY
W BrAP® ®I'6OY BO «KI'TY»

KanuHMHrpaackmm MoOpcKon pbioonpoMbILLNeHHbIM Konnemx

YTBEPXOAKO

3am.HavanbHUKa konnegxa no
y4yebHo-meTOaMYECKON paboTe
M.C. AreeBa

[AOKYMEHT NMOAMMUCAH SNEKTPOHHO# NOANMUCHIO
BrAP® ®rs0Y BO «KIFTY»

CBEAEHWA O CEPTUOUKATE 3N

Ceprupu

5d4477fada5e9e84c551c418
new: Areesa MapiHa Cepreesta
Defictanrenei: ¢ 28.03.2022 no 21.06.2023

ECTECTBO3HAHUE

Pabouas nporpamma y4ebHON AUCUMNNNHDBI
cneunansHoctn 26.02.03 CynoBoxaeHue

MO - 26.02.03.0YA4.12.1.PN

PA3PABOTYMK MNpenogaeatens konnempxka: [eHucosa J1.E.

3ABEQYHOWMIN OTAENEHVEM deokTuctos B.B.

NPOrPAMMA PA3PABOTAHA 2021




~ KeiPK

KMPK BIrAP® ®I'60Y BO «KI'MY»

darin: MO —26.02.03.0Y.12.1.PI1

ECTECTBO3HAHUE (XMUA)

| C.2/38

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycsi 8 1C Konnedx




m KMPK BIrAP® ®I'60Y BO «KI'MY»

®ainn: MO — 26.02.03.0Y0.12.1.PNT__ | ECTECTBO3HAHVE (XUMWS) [C.3/38
COLOEPXAHUE

1. TIOSICHUTENBHAS BATIACKA ...cooomieeeeeseseeeeasesssssssssssssssssssessssssssssssssssssssssssssssssssssssssassssssssssssssssssasssses 4
2. OBLLASI XAPAKTEPUCTUKA YYESHOW AUCLIAMIIUHBI «XUMUSI ......cooeeereeeeeeeeeseeesessssssssesssssesnns 5
3. MECTO YYEGHOW AUCLIUMIMUHBI B YYEBHOM MITAHE .........oouceveennsssessssssssssssssssssssssssssssssssessssees 7
4. PE3YNbTATbl OCBOEHUS YYEBHOM [AUCLIMIMIIAHDBL..........cooonnceeeenseseeesmnssssssssssnssssssssssssssssssessesees 7
5. COIEP)KAHUE YUYEBHOMU OUCLIUMIIUHDN .cov....ceoeeereeeeenssseessnsessssssssssssssssssssssssssssssssssssssssssssssssssses 9
6. TEMATUYECKOE MITAHUPOBAHMUE ............cooreecemnssssesssssssssssssesssssssssssssssssssssssssssssesssssssssssssssssssasssssss 25
6.1 TEMATUYECKUM MNAH .............. S e 25
6.2. KANIEHOAPHO-TEMATUYECKUM MANAH YYEBHOM ANCLIMMIAHBI «XUMUSIS ..o 26
7. XAPAKTEPUCTMKA OCHOBHbIX BUIOBYYEBHOW AEATENLHOCTU CTYAEHTOB ..........oocones 33
8. YYEBHO-METO[IUMECKOE 1 MATEPUANbHO-TEXHUYECKOE OBECMEYEHVE NPOTPAMMbI

YUYEBHOW JUCLIUTIIAHBI CXMMUSIS .ov....eeooeereseeveesesssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssennns 35
PEKOMEHIYEMAST JIATEPATYPA.......ooovoeeeeeeeeeeeeseeeseessesssesssssssesesesssssssesssssesssssesssssesssssssesssssssssssssesssesesesemeseseseseennee 35
9. NMAHUPYEMbIE PE3YNbTATbI U3YYEHUSA YYEBHOTO MPEAMETA. ....coureeeemessssssssessssssssssssesens 37

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycsi 8 1C Konnedx



m KMPK BIrAP® ®I'60Y BO «KI'MY»

®ainn: MO — 26.02.03.0Y0.12.1.PNT__ | ECTECTBO3HAHVE (XUMWS) [C. 438

1. NOACHUTENbHAA 3ANMUCKA

Mporpamma obuieobpasoBaTenibHON y4yebHom AUNCLMMNMNUHBI «XUMnsa»
npegHasHayeHa  ANd M3YYEeHUs XuMuM B NpodrecCUoHanbHbIX obpasoBaTenbHbIX
opraHmsaumax Cl1O, peanusylowmx obpasoBaTesnibHyl0 nporpammy cpegHero obLuero
obpasoBaHnsa B npefeniax OCBOEHMSI OCHOBHOW MNpodieccuoHanbHOM obpasoBaTeribHON
nporpammbl CMO (OMNOIM ClO) Ha 6ase ocHOBHOrO ob6uwero obpasoBaHus Mpu
noaroToBKe  CNeuuanucTtoB  cpegHero 3BeHa NO  cneuuanbHoctTn  26.02.03
«CynoBoxaeHuey.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun SIrOC cpegHero obuiero
obpasoBaHusi, NpeabsaABnAsSiEMbIX K CTPYKTYpe, COOEPXaHUK W pes3ynbTaTaM OCBOEHMS
y4yebHON AnCuMNIInHbI «XUMKsi», B COOTBETCTBMM C PekomeHgaumMsiMm no opraHusaumm
nony4yeHns cpegHero obuiero obpasoBaHus B npefeniax ocBOeHUss obpasoBaTerbHbIX
nporpaMmm cpegHero npodeccmnoHanbHoro obpasoBaHnsas Ha Gase OCHOBHOro obuiero
obpasoBaHus ¢ y4eToM TpeboBaHun deaeparnbHbiX rOCy4apCTBEHHbIX 0bpa3oBaTesbHbIX
CTaHgapToB W nofy4aemonm  npodeccunm  unNu  cneunanbHOCTU  CpegHero
npodpeccuoHanbHoro obpasoBaHunsa (nNMcbmo [denapTameHTa rocyaapCTBEHHOW MONUTUKN
B cdhepe nogrotoBkun padoumx kagpos. un AMNO MuHobpHaykn Poccum ot 17.03.2015 Ne 06-
259), ¢ yyeTom [NpMmepHON OCHOBHOM OBpasoBaTeflbHOM NMporpaMmmbl cpegHero obuiero
obpasoBaHusa, o0OoOpeHHOM  pelweHneM  dedepanbHoro  y4ebHO-MeToguMyeckoro
0b6beanHeHus no obemy obpasoBaHuto (MpoTokon oT 28 mtoHs 2016 1. Ne 2/16-3).

CogepxaHue nporpaMmbl «XMMUS» HaMpaBfieHO Ha [OOCTMXKEHUE CreayroLmnx
uenem:

* bopmmpoBaHMe y OBy4valoLLMXCA YMEHUSA OLeHMBaTb 3HAYUMOCTb XMMWUYECKOrO
3HaHUA NS KaX4oro YenoBeka;

* (bopMMpoBaHue y obByvaloLWMXCA LEeNOCTHOro nNpeacTtaBfieHns O MUpe U Posu
XMAMUN B CO30AaHUN COBPEMEHHOW €eCTEeCTBEHHO-HAYyYHOW KapTMHbI MUpa; YMEHUs
O0BACHATE OOBLEKTbI WM MPOLECChbl  OKpyXalLwen OeACTBUTESNIbHOCTU: NPUPOAHON,
coumanbHOW, KynbTYpHOW, TEXHUYECKOW cpedbl, — MWCMOMb3ys ANA 3TOro XMMUYecKue
3HaHUS;

* pas3BuTME Yy OOy4valLMXCA YMEHUN pasnuyatb akTbl U OUEHKWU, CpaBHMBATb
OLEeHOYHble BbIBOAbI, BUOETb WX CBSA3b C KPUTEPUSIMUA OLIEHOK U CBSI3b KPUTEpPUEB C
onpenenieHHon CUCTEMOWN LIEHHOCTEN, bopMynupoBaTb U OBOCHOBbIBaTb COOGCTBEHHYH
no3nuunio;
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* npnobpeTteHne obyyarowmmmca onbiTa pasHOObpasHOW AeATEeNbHOCTU, NO3HAHUS
N CaMOMO3HAHWUSA; KITHOYEBbLIX HAaBbIKOB, WMEKLIMX YHUMBEPCANbHOE 3Ha4YeHue Ans
pasnUYHbIX BMAOB OEATENbHOCTU (HaBbIKOB pelleHns npobnem, MNPUHATUS peLLueHUn,
rnoucka, aHanusa um ob6paboTkm MHGPOPMaLMM, KOMMYHUKATUBHbBIX HAaBbIKOB, HaBbIKOB
n3MepeHun, cotTpyaHmndectsa, 6esonacHoro obpalleHma ¢ BewecTtsaMmm B NOBCEAHEBHON
XWN3HN).

B nporpammy BKNOYEHO coaep)kaHue, HarnpaBreHHoe Ha dopMunpoBaHue Yy
CTYOQEHTOB KOMMETEeHUUN, Heobxoanmbix Ans kadectBeHHoro ocsoeHusi OMOIM CIr1O Ha
6ase ocHoBHOro obuiero obpasoBaHMa C NonyvYeHMeM cpepHero obuwero obpasoBaHus;
nporpaMmmbl NOAroTOBKK crieunanucTos cpegHero 3seHa (MMNCC3).

Mporpamma MOXeT NCcNosib3oBaTbCA Apyrnmm npodeccnoHarnbHbIMU
oGpasoBaTenbHbIMM OpraHu3auusmMu, peanuaylowuMmm obpasoBaTenbHy nporpammy
cpeaHero obuwero obpasoBaHua B npegenax ocsoeHnst OMNOI CI1O Ha 6a3e OCHOBHOro

obuwero obpasosaHus (MMNCC3).

2. OBLLUAA XAPAKTEPUCTUKA YYEBHON AUCLIUMNUHBbI «XUMUA»

XvMua — 3TO Hayka O BelecTBax, WUX COCTaBe W CTPOEHWWN, CBOMCTBAX W
npeBpaLLeHusX, 3Ha4YeHUM XUMUYECKMX BELLeCTB, MaTepuanioB U MNpPOLECCOB B
NPaKTU4ECKON OeATENbHOCTN YenoBeka.

CopepxaHue obuieobpasoBaTenbHOM y4eOHON ANCUMNANHBI «XUMUSA» HanpasreHo
Ha ycBoeHue 00y4aroLMMMCA OCHOBHbIX MOHATUN, 3aKOHOB M TEOPUI XUMUK; OBNageHue
YMEHNAMN HabnogaTb XUMUYECKME SABMNEHUS, NMPOBOAUTbL XMMWUYECKUA 3KCMEPUMEHT,
npou3BOAMTb pacyeTbl Ha OCHOBE XMMWYECKMX (POPMYNT BELECTB W  YypaBHEHWUN
XUMNYECKUX peaKLunM.

B npouecce u3yyeHnsa xumumm y oOyvaloMxcs pas3BMBAKOTCS MNO3HABaTESbHbIE
WHTEPECbl W WHTENNeKTyanbHble CNOCOBHOCTM, NOTPEOGHOCTM B CaMOCTOSITENbHOM
NPUoOpPEeTEHN 3HAHMKM MO XUMUM B COOTBETCTBUMM C BO3HUKAKOLWMMU XKU3HEHHBIMU
npobnemammn, BocnUTbIBaeTCA BepexxHoe OTHOLLEHUS K NpuMpoae, NOHMMaHWe 300POBOro
obpasa Xn3HK, HeoBXoANMOCTM NpeaynpexneHnsa ABneHuin, HaHOCALWMX Bpea 340POBbHO
n okpyxawowen cpege. OHM ocBaMBalOT MNpuMeMbl rpamMoTHOro, ©esonacHoro
NCMONb30BaHNSA XMMUYECKUX BELLECTB M MaTEpManoB, NPUMEHSEMbIX B ObITy, CEMbCKOM
XO34NCTBE U Ha NPOU3BOACTBE.

Mpn  CcTpykTypupoBaHuUM  codepxaHuss  obuieobpasoBaTenibHOM  yy4yeBHOM

OncunmnnmnHbl on4a I'IpO(beCCVIOHaJ'IbeIX O6pa3OBaTeﬂbeIX OpFaHVI3aLl,I/1I71, peann3yrLimnx
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obGpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHua B npefenax OCBOEHUS
Ororn Crno Ha 6ase ocHoBHOro obuiero obpasoBaHus, yduTbiBanacb OObEKTMBHas
peanbHOCTb — Hebomnblwon 00beM YacoB, OTMNYWEHHbIX Ha W3y4YeHue XUMUU U
CTPEMIEHNE MaKCMMarnbHO COOTBETCTBOBATb MAESAM pasBuBatoero obyyeHuns. Moatomy
TeopeTu4eckne BONpoChl MakCMMasibHO CMELLEHbI K Hayany nsy4yeHus AUCUUNINHbI, C TeM
4yToObl NocnenywLWmMn akTU4eckni maTepuan paccMmaTpuBasncs Ha OCHOBE U3YYEHHbIX
TEopUMn.

Peanusauua gegykTMBHOro noaxoda K U3yv4eHUto XMMUKW CnocobCcTByeT pasBUTUIO
Takux JIOrMYECKNX Onepaumin  MbILLNEHUS, KakK aHanuM3 u cuHTe3, o6o6wieHne un
KOHKpeTu3auus, CpaBHEHME M aHanorus, cuctemaTmnsaums u Kknaccugukaums m ap.

M3yyeHne xumum B npodeccuroHanbHbIX obpasoBaTerbHbIX OpraHu3aumsix,
peanu3ylowmx obpasoBaTenbHyld Mporpammy cpegHero obuwero obpasoBaHua B
npegenax ocsoenust OIMNOIT CIO Ha 6a3e ocHoBHOro obuwero obpasoBaHns, UMeEET CBOU
OCODEHHOCTU B 3aBUCMMOCTM OT npodunsa npodeccmoHanbHoro obpasoBaHus. 3TO
BblpaXaeTcsl B coAepXaHunm oOy4yeHus, KOrMyecTBe 4acoB, BblOeNsieMblX Ha M3y4YeHue
OTAEeNbHbIX TEM NporpamMmel, rMybuHe nx ocBoeHus obyyarwmmmncs, obbeme n xapakrepe
NPaKTUYECKNX 3aHATUN, BUAAX BHEAyAUTOPHOM CaMOCTOSATENbHON paboThl CTYAEHTOB.

Mpwn OCBOEHUMU cneunanbHoCTeN Ccno TEXHUYECKOro npoguns
npodeccunoHanbHoro obpasoBaHua xuMmsa  unlyyaetcsa OGonee  yrnybneHHO  Kak
npocuneHasn ydebHas aucumnnmHa.

Cneundmka nsyyeHuss XumMmm nNpu OBMAAEHUM CreumanbHOCTAMU TEXHUYECKOro
npoduns oTpaxeHa B Kaxaon Teme pasgena «CoaepxaHuve yyebHOW OUCUUNIUHBIY B
pybpuke «lpodunbHble 1 NPOdECCUOHANBHO 3HAYMMbIE 3SNIEMEHTLI COAEPXaHUs». JTOT
KOMMOHEHT peanusyeTcsa nNpyv MHANBUAYaNbHOW CaMOCTOSTENbHON paboTe obyyatomxcs
(HanucaHum pecbepatoB, MOArOTOBKE COOOLWEHMI, 3aluMTe MPOEKTOB), B Mpouecce
y4yebHON OeAaTenbHOCTU Nog PyKOBOACTBOM npenogaBaTtens (BbIMOSIHEHUM XMMWYECKOro
3KCnepuMeHTa — rabopaTopHbIX OMbITOB M NPaKTUYEeCKUX paboT, pelueHuMM MNpaKTUKO-
OPUEHTUPOBAHHbIX PacyeTHbIX 3a4a4 U T.4.).

B npouecce wu3yyeHUss XMMUU  TEOpPETMYECKME CBEAEHWA  [OOMOSHSAKTCS
AEMOHCTpauMsaMn,  NabopaTopHbIMM  OMbiTaMXM U NPaKTUYECKUMU  3aHATUSIMU.
3HaunTenbHoe MeCcTO OTBOAMTCH  XMMWYECKOMYy akcnepumeHTy. OH  OTKpbIBaeT
BO3MOXHOCTb (OopMUMpoBaTh Yy OOy4YaloLWmMXca cneynanbHble NpeaMeTHble YMEHUS:
paboTaTb C BELLECTBAMM, BbINOSHATL NPOCTbIE XUMUYECKMNE OMbITbI, y4NTb 6e30nacHoMy U

9KOJ10rnM4eckm rpamoTHOMY 06anJ,eHmo C BewectBaMun, matepmanamMmm n npoueccamm B
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ObITY U Ha NPON3BOACTBE.

[na opraHMsaumm BHeaygUTOPHOW CaMOCTOATENbHOWM paboTbl  CTyOEHTOB,
oBrageBarowwmx cneumansHoctamm CIMO TexHunyeckoro npoduna npogeccuoHanbHOro
obpasoBaHusi, NpeacTaBeH NPUMEPHbIN NepeYeHb pedepaToB (4OKNaaoB).

B npouecce wu3ydeHUss XuMuM BaXHO popmupoBaTb  MH(POPMAaLMOHHYHO
KOMNETEHTHOCTb oby4atowmxcsa. oaTomMy npu opraHMsaumm CamoCTOATENbHOM paboThbl
HeobXo4MMO aKUeHTMpoBaTb BHUMaHuMe OOyyallMXcs Ha Mnoucke uHdopmMauvm B
cpeaoctBax Maccmeaua, WHTepHeTe, yyebHOM M cheumanbHoOW nuTepaType C
COOTBETCTBYHOLLMM OPOPMIIEHMEM U NpeLCTaBNeHneM pe3yrbTaToB.

M3yyeHne obueobpasoBaTtenbHOM y4ebHOM ANCUMNIUHBI «XUMUS» 3aBepLuaeTcs
noasegeHneMm  utoroe B opMe  AndddepeHuUMpoBaHHOIO 3a4eta B paMKax
NPOMEXYTOYHOM aTTecTtauum cTygeHtoB B npouecce ocsoeHnsa OlNOMN CrNoO c

nosyyeHmem cpegHero obuiero obpasosanus (MMCCS.)

3. MECTO YYEBHOW OUCLUUMNIINHBI B YYEBHOM MJTAHE

YyebHas gucumnnuHa «Xmmusi» sBnsieTcs y4ebHbIM nNpegMeToM Mo Bbibopy K13
obsizatenbHon npegmeTHon obrnactn «EctectBeHHble Hayku» PIOC cpegHero obuiero
obpasoBaHu4.

B  npodeccnoHanbHbiXx  obpasoBaTenbHbIX  OpraHu3auusx,  peanusyroLumnx
obpasoBaTtenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npegenax OCBOEHUS
Oriorn Crno Ha 6ase ocHoBHOro obuwero obpasoBaHus, yd4ebHas gucunniamHa «XumMus»
nsyyaetca B obueobpasoBaTenibHoM uukne yyebHoro nnaHa OO CI1O Ha 6ase
OCHOBHOro obuiero obpasoBaHus C MoOnNyyYyeHMeM cpegHero obuwero obpasoBaHus
(MrCcCa).

B y4ebHbix nnanax MNMMNCC3 mecto yvyebHOM OMCUMNANHBI «XUMUS» — B COCTaBe
obuweobpasoBaTesibHbIX  Yy4EBHbIX  gucuuniMH  no  BbIbOpy, dOpMUPYEMbIX U3
obsi3atenbHbIX NpegMeTHbix obnacten PIrOC cpeaHero obuwiero obpasosanus, ana Cr1O

TEXHUYECKOro Npodunst npodeccmoHanbHOro obpasoBaHus.

4. PE3YNbTATbl OCBOEHUA YYEEHON AUCLUNITUHDI

OcBoeHne cogepxaHumsa y4yebHon  gucumnnmHbl  «Xumusay, obecnedmBaet
AOCTUXKEHUe CTyAeHTaMu crieayoLlmx pesynbTaToB:
* IUYHOCMHBbIX:

— YyBCTBO IropaoCtn n yBaXXeHuda K UCTOpUn U AOOCTUXKEHUAM OTeYeCTBEHHON
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XUMUYECKOW  HayKW; XUMUYECKM rpamMOTHOE noBedeHMe B  NpodeCcCuoHanbHOM
AeaTenbHOCTM U B BbITy Npu obpalleHnn ¢ XMMUYEeCKMMIN BeLLleCcTBaMn, matepuanamu u
npoueccamu;

=~ TOTOBHOCTb K MNPOAOIMKEHMIO O06pas3oBaHUA M MOBbIWEHMA KBanudukaumm B
n3bpaHHOM NpodecCnoHanbHOM AEeATENbHOCTM UM OOBEeKTMBHOE OCO3HaHME pPonu
XUMUYECKNX KOMMNETEHLMI B 3TOM;

- YMEeHWe WUCNosb3oBaTb [JOCTMXEHUS COBPEMEHHOM XUMWUYECKOW Hayku U
XUMUYECKMX TEXHONOMMIN AN1S NOBbILWEHUsT COBCTBEHHOIO UHTENNEKTYarnbHOro pasBuTus B
BblOpaHHON NpPoeCcCMoHanNbHON AeATENBHOCTY;

* MemanpeoMemHbIX:

= MNCNONb30BaHWE PasfMyHbIX BUOOB NO3HABaTENbHON AEATENIbHOCTU U OCHOBHbIX
WHTENMeKTyanbHbIX onepaumi (NOCTaHOBKM 3a4ayn, (hopMynmMpoBaHUS rmnoTes, aHanuaa
M CUHTE3a, CpaBHeHMsi, 0000WeHns, cucTemaTmsaumn, BbISBEHUS  NPUYUHHO-
CrNeAcCTBEHHbIX CBSA3el, Noucka aHanoroe, GOpMynMpoOBaHWS BbIBOAOB) ANSA peLleHus
NMoCTaBNeHHOM 3ajauyn, NPUMEHEHUEe OCHOBHbIX MEeTO[OB MO3HaHWA (HabnogeHus,
Hay4YHOro 9KCrnepuMeHTa) ANA U3YyYeHUs PasfiNYHbIX CTOPOH XUMMUYECKUX OOBLEKTOB U
NpoLLEeCCOB, C KOTOPbIMU BO3HMKAET HEOOXOOUMOCTb CTankuBaTbCsl B NPOdECCMOHANbHOM
chepe;

= MCMOMb30BaHWEe pPasfnMyHbIX WCTOYHUKOB ANA  MOMyYeHUs  XUMUYECKOW
WHpopMauuKn, yMeHne OueHUTb e€ee [AOCTOBEPHOCTb ANA  LAOCTUXKEHUA  XOPOLUUX
pe3ynbTaTtoB B nNpodeccrnoHansHon cepe;

* NIpedOMemHbiIXx.

— CcOOPMMNPOBAHHOCTb MPeACTaBNEHUN O MECTe XUMUN B COBPEMEHHOW Hay4HOW
KapTVHE MUpa; NOHMMaHWE Posiv XMMUU B (hOPMUPOBAHMM Kpyro3opa 1 (PyHKLMOHANbHOM
rPaMOTHOCTM YenoBeKa ANl peLleHnsa NpakTUYeCcKnx 3agay;

- BNageHne OCHoBOMOMaraLWmMMm XMMNUYECKUMN NOHATUAMU, TEOPUSIMU, 3aKOHaMU
N  3aKOHOMEPHOCTSIMW; YBEPEHHOE MOfb30BaHNE XUMUYECKON TEPMUHOMOTNEN U
CUMBOJITNKOW;

- BNageHne OCHOBHbIMW METOL4aMM Hay4YHOro MNO3HaHUS, UCMOMNb3yeMbIMU B XUMUMU:
HabniogeHMeM, onucaHnem, MU3MEpeHMEM, IKCNEepUMEHTOM; yMeHue obpabaTtbiBaThb,
OOBACHATL pe3ynbTaTbl MPOBEOEHHbIX ONbITOB W AenaTb BbIBOAbI, FOTOBHOCTb MU
CNOCOBHOCTb NPUMEHSATb MEeTOAbI MO3HAHMSA NPW PELLEHUN NPAKTUYECKUX 3a4ay;

- COPMMPOBAHHOCTb YMEHUSA OaBaTb KONIMYECTBEHHbLIE OLIEHKM U MPOM3BOAUTH

pac4yeTbl N0 XUMNYECKNM q)opmynaM N ypaBHEHUAM;

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycsi 8 1C Konnedx



m KMPK BIrAP® ®I'60Y BO «KI'MY»

®ainn: MO — 26.02.03.0Y0.12.1.PNT__ | ECTECTBO3HAHVE (XUMWS) [C.o/38

- BrnageHve npasunamum TEXHWKM 6e30nacHOCTM NPU UCMOSIb30BaHUM XUMUYECKUX
BELLECTB;

- C(bOpPMMPOBAHHOCTb COBCTBEHHOM MO3MLUMM MO OTHOLIEHUKD K XUMUYECKOWN
MHdopMauuK, nony4aemMomn n3 pasHbiX UCTOHHUKOB.

B pesynbTaTe udydeHus aMCLMNIMHbLL Y 0By4varowmxca OpMUPYOTCA 3NEMEHTDI
cnegyrowmnx obLmMx KOMNEeTEHUNI:

OK 1. TlloHMmaTb CyWHOCTb W couuManbHyl 3Ha4YMMOCTb CBOoen Oyayluen
npodeccuu, NPoABNATL K HEN YCTONYMBLIN NHTEPEC.

OK 2. OpraHunsoBbiBaTb COBCTBEHHYIO AEATENBHOCTL, BblOMpaTh TUNOBLIE METOAbI
N cnocobbl BbINOMHEHMA NpPOodecCUoHanbHbIX 3agad, oueHmBaTb UX 3P(PEKTUBHOCTb U
KayecTBo.

OK 3. lMNMpuHMMaTh pelleHnsa B CTaHOapPTHbIX U HECTaHO4APTHLIX CUTYyaLMAX U HECTH
3a HUX OTBETCTBEHHOCTb.

OK 4. OcywectBndATb NOMCK U UCMNOSIb30BaHNE WUHGOpMauuK, HeobxogmMmon Ong
3PPEKTMBHOIO  BbINOSIHEHNA NpodpeccMoHanbHbIX  3agay, npodeccuoHanbHoOro U
NIMYHOCTHOrO Pa3BUTUS.

OK 5. Wcnonb3oBaTb MHMPOPMALMOHHO-KOMMYHUKALMOHHbLIE TEXHOSIOrMn B
npodeccuoHanbHoOM AeATENbHOCTN.

OK 6. PaboTtaTtb B kONnekTnee u B kKoMaHae, adekTUBHO 0bLaTbCa C Konneramu,
PYKOBOACTBOM, NoTpebutenamu.

OK 7. bpatb Ha cebss OTBETCTBEHHOCTb 3a paboTy 4feHOB KOoMaHabl
(MOAYMHEHHBIX), pe3ynbTaT BbINOSTHEHUS 3aaHUMN.

OK 8. CamocTtodatensHO onpeaensaTb 3agayn NpodeccnoHanbHOro M JIMYHOCTHOIO
pasBuUTUS, 3aHMMaTbCs CamMoobpa3oBaHMEM, OCO3HAHHO MSIAHUMPOBATbL MOBbILEHUE
KBanudukaymn.

OK 9. OpwueHTupoBaTbCs B YCMOBMSIX 4YacTOW CMeHbl TEXHOMOrMnm B
npodeccnoHanbHoON AeATeNbHOCTH.

OK 10. BrnageTb NMMCbMEHHOM U YCTHOM KOMMYHUKAUMWEN Ha rocygapCTBEHHOM W

WNHOCTPAHHOM (aHIMMINCKOM) S3bIKE.

5. COOEPXXAHUE YYEBHOW AUCLUUMITUHBI

BBepeHue
Hay4Hble MeToabl NO3HAHUSA BELWECTB 1 XMMUYECKUX siBEHNn. Ponb akcnepumeHTa

n Teopmm B XMMUN. Mo,qenmpOBaHme XUMNYEeCKnX npoLeccos. 3HayeHne Xumum npu

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycsi 8 1C Konnedx



m KMPK BIrAP® ®I'60Y BO «KI'MY»

®ainn: MO — 26.02.03.0Y0.12.1.PNT__ | ECTECTBO3HAHVE (XUMWS) [C.10/38

ocBoeHun npodpeccun CIMO wn  cneumanbHocten CIO  TexHuyeckoro npoduns
npoeccrnoHanbHOro obpasoBaHus.

1. ObWAA N HEOPITAHUYECKAA XUMUA

1.1. Xwumua — Hayka o BewjecTBax

OcHoBHble NoHATUA xumuun. Bewectso. ATom. Monekyna. XUMUYECKUN 3NEMEHT.
Annotponus. NpocTble N crioxHble BewecTBa. Ka4eCTBEHHbIN N KONMMYECTBEHHbIN COCTaB
BeLLeCTB. XuMmyeckne 3Hakm u dopmynbl. OTHOCUTENBbHbIE aTOMHas U MOMeKynspHas
macchbl. KonnyecTso BeLlecTBa.

OcHOBHbIe 3aKOHbl XUMUU. CTexMoMeTpus. 3aKOH COXpaHEHUS MaccChl BELLECTB.
3aKOH MNOCTOSAHCTBA COCTaBa BeLLECTB MOSEKYNIAPHOM CTPYKTypbl. 3akoH Asoragpo u
CcneacTBuA U3 Hero.

PacyeTHble 3agayun Ha HaxXOXOEHWEe OTHOCUTESNbHOM MOJSIEKYISIPHONW Maccehbl,
onpegeneHne MaccoBom 40NN XUMNYECKUX ISIEMEHTOB B CITOXKHOM BeLLeCTBe.

LemoHcmpayuu

Mogenu aToMOB XMMUYECKNX NIEMEHTOB.

Mogenu Monekyn nNpocTbiX U COXHbIX BellecTB (LwapoctepxHesble n CTioapta—
Bpurneba).

Konnekumsa npocTbIX U COXHbIX BELLECTB.

HekoTopble BellecTBa KOSiM4ecTBOM 1 MOSb.

Mopgenb monsipHoro o6bema rasos.

AnnoTponua gocgopa, kucrnopoaa, onosa.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3JIeMeHMbl COOepi)KaHUs.
AnnoTtponHble moandukaumn yrnepoga (anmas, rpaduT), kucrnopoaa (KMCIopoa, O30H),
onoBa (cepoe n 6enoe onoo). MNoHATNE O XMMWYECKON TEXHOMOrMM, BUoTEXHONOMMN U
HaHOTEXHONOMM.

1.2. CtpoeHne artoma. lNepunogunyeckmn 3akoH u llepuoauyeckas cucrtema
XnMuyeckux anemeHtos .. MeHpeneeBa.

Mepuogunyecknn 3akoH [I. U. MenpeneeBa. Otkpbitve . W. MeHoeneeBbiM
lMepuogunyeckoro 3akoHa. lNepuoguyecknn 3akoH B popmynuposke 1. M. Mengoeneesa.

Mepuognyeckas Tabnuua XMMUYECKUX ANIEMEHTOB — rpaduyeckoe oTobpaxeHue
nepuvogunydeckoro 3akoHa. CTpykTypa nepuogudeckon Ttabnuupl: nepvoabl (Manbie u
BonbLune), rpynnbl (rnaBHast U NO6oYHas).

CmpoeHue amoma u [lepuodudeckuli 3akoH [J. N. MeHOeneeea. ATom —

CNnoXHaa 4YacTtuua. Fl,u,po (ﬂpOTOHbI n HeIZTpOHbI) N SJNEKTPOHHaA obonouka. M3oTonbi.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycsi 8 1C Konnedx



m KMPK BIrAP® ®I'60Y BO «KI'MY»

®ainn: MO — 26.02.03.0Y0.12.1.PNT__ | ECTECTBO3HAHVE (XUMWS) [C.11/38

CTpoeHne aneKkTPOHHbIX 000NOYEK aTOMOB 3MEMEHTOB Manbix nepunogoB. OcobeHHOCTU
CTPOEHUS ANEKTPOHHbLIX 060I04EK aTOMOB 3rieMEHTOB 60MbLIMX NepnoaoB (NepexoaHbIX
anemeHToB). [MoHATNE 06 opbutanax. s-, p- n d-opbuTtanu. SnNeKTpoHHbIE KOHUrypaumm
aTOMOB XMMWYECKNX INIEMEHTOB.

CoBpemeHHas dopmMyrnmpoBka Mepuognyeckoro 3aKoHa. 3Ha4eHune
lMepuogunyeckoro 3akoHa u [lepnoomnyeckon CUCTEMbI XMMWUYECKMX anemeHToB [. W.
MengeneeBa Ansi pasBuTUs HayKM M NOHUMaHUSA XMMUYECKOW KapTUHbI MUpa.

HdemoHcmpauyuu

PasnuyHble opmbl Nepuognyeckon cUCTEMbI XMMUYECKMX anemeHToB [. W.
Menpgeneesa.

OnHamnyeckne Tabnuubl 4ns mogennpoBaHna lNepnognyeckon CUCTEMBI.

OneKkTpm3auma Ten u Ux B3anMOAENCTBME.

JlabopamopHsbIl onbim

MogenupoBaHue noctpoeHus lNepunoanyeckon Tabnunubl XMMUYECKUX SNIEMEHTOB.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3J/1eMeHMbl COOepP)KaHUS.
PagnoaktmBHOCTb. Mcnonb3oBaHMe pagvoakTUBHBLIX M30TOMOB B TEXHUYECKUX LIENSX.
PeHTreHOBCkOE wu3nlyyeHMe W €ero  WUCMosfb3oBaHME B TeXHUKe WU MeguumHe.
MogennpoBaHue Kak MmeToz NPOrHO3npoBaHNA CUTyauun Ha NPOU3BOACTBE.

1.3. CTpoeHue BeLlecTBa

MoHHaa xumunyeckas cBsA3b. KaTnoHbl, nx obpasoBaHMe M3 aTOMOB B pesyrbTarte
npouecca OoKucreHuns. AHMOHbI, Ux obpasoBaHMe M3 aTOMOB B pes3ynbTaTe npouecca
BOCCTaHOBMNEHUs. VIOHHaa CBA3b KakK CBA3b MeXAy KaTMOHaMuM M aHMOHaMKu 3a cuyeT
3MEeKTPOCTaTUYECKOro NpuTskeHnst. Knaccmndumkaumsa MOHOB: NO COCTaBy, 3HaKy 3apsaa,
HanuMuuio rmapaTHon 0b6ono4kn. VoHHbIe KpucTannuyeckne pewletkn. CBOMCTBA BELLECTB
C WOHHbIM TUMOM KPUCTasnIM4eCcKomn peLleTKu.

KoBaneHTHasa xumunyeckas cBfA3b. MexaHnam obpaszoBaHNsA KOBaNEeHTHOW CBS3U
(0bMEHHbIN 1 OOHOPHO-AKLENTOPHbIN).  DNeKTpooTpuuaTenbHOCTb. KoBaneHTHble
nongpHas u HenonspHaa cBA3WM. KpaTHOCTb KoBaneHTHOM cBA3W. MonekynspHble wu
aTOMHble KpucTannuyeckue peweTtkn. CBONCTBa BeLWECTB C MONEKYNSPHLIMA U aTOMHbIMU
KpUCTannM4ecknmMm peLueTkamu.

MeTannuyeckaa cBA3b. MeTannuyeckas Kpuctannuyeckass pelleTka Wu
MeTannuyeckasa xmmmyeckas cesasb. Pusmyeckne CBOMCTBa MeTansos.

ArperaTtHble COCTOSIHUA BeLEeCTB U BOAOPOAHAasA CBA3b. [Bepaoe, Xuakoe u

ra3006pa3Hoe coctosiHna BeuwlecTB. [lepexonq BewectBa W3 OQHOrO arperaTtHoOro
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cocTosiHuA B gpyroe. BogopoaHas cBA3b.

Uuctble BewectBa M cmecu. [loHATME O cmecn BelwlecTB. [OMOreHHble W
reteporeHHble cmecu. CoctaB cmecen: obbeMHast 1 MaccoBasi 4OSIM KOMMOHEHTOB CMecH,
MaccoBasi 4018 NpUMecen.

OucnepcHble cuctemsl. [oHATME O gucnepcHon cucteme. [ucnepcHas dasa u
ancrnepcuoHHas cpepa. Knaccudukauma gmcnepcHblx cuctem. [NoHATUE O KOMMonaHbIX
cucTemax.

HdemoHcmpauyuu

Mopgenb kpucTannuyeckon peLleTkn xrnopuaa HaTpus.

O6pasubl MMHEParnoB C MOHHOW KPUCTANMMYEeCKON peLleTKkon: KanbumTa, ranura.

Mopgenn Kpuctannuyeckmx peLleTok «Cyxoro nbga» (Mnum noga), anmasa, rpacgura
(vnu kBapua).

Mpnbopbl Ha XMOKNX KpUcTanmnax.

O6pasubl pasnu4YHbIX AUCNEPCHbIX CUCTEM: 3MYSMbCUW, CYCMNEH3UKW, al3po30rien,
refneun n 3onemn.

Koarynsauus.

CuHepesuc.

A dekt TuHaans.

JlabopamopHbie orbimbl

MpurotoBneHue cycneHsmm kapboHaTa KanbLms B BOAE.

MonyyeHne amMmynbCMM MOTOPHOIO Macna.

O3sHakomrieHve co cBOMCTBaAMMU AUCMEPCHBIX CUCTEM.

lMpoghunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J51eMeHMbl COOepP)KaHUsl.
[MonspHOCTE CBA3M M NONAPHOCTbL Monekynbl. KoHaeHcauusi. TekyyecTb. BoaroHka.
Kpuctannusauusa. Cybnumaums n gecybnmmaumsa. AHomanmm ousnyeckmx CBOMCTB BOAbI.
Kngkue kpuctannbl. MuHepansl U ropHble NOpoabl Kak NPUPOAHbIE CMECU. OMYNbCUnN U
cycneHsmn. 3onm (B ToM vncne asposonun) n renun. Koarynaums. CuHepesuc.

1.4. Knaccudmkauusa BewectB. OCHOBHbIE KnacCbl HEOPraHM4ecKknx
coeAuHeHun

MeTtannbl. OCoOGEHHOCTN CTPOEHUS aTOMOB U KpucTannos. Pusmyeckme cBOMCTBA
mMeTannos. Knaccuduvkaumsa metannoB No pasnuyHbiM npusHakam. XmmMmyeckne cBOMCTBa
MEeTanmnoB. ONEKTPOXUMUYECKUI pag HanpsbkeHun meTannos. Metannotepmus.

O6bwme cnocobbl  nonyyeHuss MmeTannoB. [loHATME O  MeTannypruwu.

I'ImpomeTannyprM;l, rmgpomMeTannyprua wn arnekrpomMmeTaniyprnai. Cnnasbl YepHble "
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LBETHbIE.

HemeTtannbl. OcobeHHOCTN CTpOEeHNss aTOMOB. HemeTannbl — NpoCTbie BeLLecTBa.
3aBNCUMMOCTb CBOWCTB rafioreHoB OT WX [OSIOXKEHUST B NEepPUOANYECKON CUCTEMeE.
OkncnutenbHble M BOCCTAHOBUTESbHbIE CBOWCTBA HEMETAsNNOB B 3aBUCMMOCTU OT MX
NOJSTIOXEHNA B pAAY 3N1EKTPOOTPULATESTbHOCTMW.

Kucnotbl n1 nx ceorcrtBa. KNCNOTblI Kak 3neKTponuTbl, X Knaccugukauma no
pasnunyHbIM  nNpu3Hakam. XUMWYECKMe CBOWCTBaA KUCNOT B  CBeTe  Teopumn
anekTponutuyeckon guccoumaummn. OcobeHHOCTM B3aMMOLENCTBUSA KOHLEHTPUPOBAHHOM
CEpPHOM M a30THOM KUCNOT ¢ MeTannamu. OCHOBHbIE CNOCOOLI NOTYYEHNSA KACNOTHI.

OcHoBaHuA 1 nx ceouctea. OCHOBaHUA KaK 3NeKTPOnnUTbI, NX Kraccugukauma no
pasnuYHbIM  MpusHakam. XuUMUYEeCKMe CBOWCTBA OCHOBaHMA B CBeTe Teopumn
AMEeKTPoNMTUYECKON auccoumauun. PasnoxeHwe HepacTBOPUMbIX B BOAE OCHOBAHWUW.
OcHoBHble cnocobbl NofyYeHN OCHOBaHWUMN.

Conn n ux cBouctBa. Conu kak anektponutbl. Conu cpegHue, Kucnble U
OCHOBHble. XWMMWYECKME CBOWCTBA COMleM B CBETE TEeOpUU INEeKTPOSNTUTUYECKON
anccoumaumn. Cnocobbl nonydeHnsa conen. Mmoponna conen.

Okcumabl n ux cBouctBa. Coneobpasywwme M Heconeobpasyrowme oKcuabl.
OcHoBHble, aMOTepPHbIE U KUCNOTHbIE OKCUMAbl. 3aBUCUMMOCTb XapakTepa okcuaga oT
CTEMEHN OKUCNEHNA obpasyolwero ero MmeTtanna. XuMMUYEeCKMe CBOWCTBA OKCUOOB.
Mony4eHne okcmaos.

HdemoHncmpauuu

Konnekums meTtannos.

BaaumopencTene MeTannoB ¢ HemeTannamm (kenesa, UMHKa 1 antoMUHUS C CEPOMN,
antoMUHKS C NO4OM, CypbMbl C XJTOPOM, FOPEHME XKenesa B Xnope).

lopeHne meTannos.

AnOMUHOTEPMUA.

Konnekuusi HemeTtannoB. [opeHne HemeTannoB (cepbl, ¢ocdopa, yrns).
BblTecHeEHME MeHee aKTMBHbIX rafioreHoB M3 pacTBOPOB WX conen bonee akTUBHbIMMU
ranoreHamu.

Mopgenb NpOMBbILNIEHHON YCTAaHOBKN A5 MPOU3BOACTBa CepHON Kucnotbl. Mogenb
neun ansa obxura msBecTHsKa. Komnekumm npoaykumi CUIMKATHOM MPOMbILLIIEHHOCTH
(ctekna, bapdopa, hasgHca, uemMeHTa pasnuyHbIX MapoK 1 Aap.).

B3anmopgencreme a3oTHOM U KOHLLEHTPUPOBAHHOM CEPHOM KUCMOT C MeTannamMmu.

["lopeHne docdopa n pacTtBopeHne NPOAYKTa ropeHns B BOAE.
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MonyyeHue n ceoncTBa amOTEPHOro rMapokeuaa.

HeobpaTtumbi rugponms kapbuga kanbums.

O6paTuMbI rMaponM3 conen pasnnuyHoro Tuna.

JlabopamopHbie onbimbi

3akarika n oTnycKk cTarnw.

O3sHakomneHue co CTpyKTypamum ceporo n 6enoro yyryHa.

PacnosHaBaHue pyp xenesa.

McnbiTaHMe pacTBOPOB KUCMOT MHANKATOPaMMU.

BsaumopencTemne meTtannos ¢ KUCIIOTaMu.

BsaumopencTeme KNCNOT C oKcuaamMu MeTarnsoB.

B3saumopgencreme KUCNOT C OCHOBAHUAMM.

B3saumopgencreme KUCNOT C CONAMM.

McnbiTaHne pacTBOPOB LLEenovYen nHamMkaTopamu.

B3anmopencteue LWenovem ¢ Consamu.

PasnoxeHne HepacTBOPUMbIX OCHOBaHUN.

B3aumopgencreme conen ¢ metannamm.

BaaumopencTteue conen gpyr ¢ Apyrom.

Mmaponna conen pasnuMyHoro Tuna.

llpakmu4eckue 3aHssmMus

Mony4eHune, cobupaHune n pacno3HaBaHWe rasos.

PelweHune akcnepuMeHTanbHbIX 3agav.

lNMpoghunbHbIe u npogheccuoHasibHO 3Ha4YUMbIe 3/IeMeHMbI COOep)KaHUsl.

Koppo3na meTannoB: XMMMYeckas U 3neKkTpoxmmmudeckas. 3aBUCMMOCTb CKOPOCTU
KOppo3nn OT YCNoBuK OKpyxatowen cpenbl. Knaccudukaums kopposumn meTtansos Mo
pasnuyHbIM Npu3Hakam. Cnocobbl 3alnTbl METaNOB OT KOPPO3UMN.

Mpon3BoaCTBO YyryHa 1 ctanu.

MonyyeHne HemeTannoB @PaKUMOHHOM MEPEroHKOM >KUAKOro BO3dyxa WU
3NEKTPONM30M pacTBOPOB MM pacniaBoB fEKTPONUTOB.

CunukaTHasi NpOMbILLNIEHHOCTb. [1POM3BOACTBO CEPHOM KUCIOThI.

MpaBuna pasbaBneHuss CepHOW KUCoTbl. Mcnonb3oBaHMEe CEPHOWM KUCIOThbl B
npombilwieHHoCcTU. Egkue wenoyn, nx ncnonb3oBaHne B NPOMbILLIIEHHOCTU. [aweHas n
HeraweHas U3BecCTb, UX NPUMEHEHne B cTpouTenbcTBe. ['mnc n anebactp, runcoBaHue.
MoHsTne o pH pacTtBopa. KucnotHas, wenoyHada, HenTpanbHasa cpega pacTtBopoOB.

1.5. Xummnyeckue peakummn
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Knaccucgpmkauma xummmyeckux peakumn. Peakuun cOoeauHeHus, pasnoXeHus,
3amelleHuns, obmeHa. Katanutuyeckme peakuuun. Obpatnmble n HeobpaTuMble peakuuu.
[OMOreHHble 1 reTeporeHHble peakunn. IK30TepMmyeckne n SHAOTEPMUYECKME peakunn.
Tennoon ahdekT XMMUYECKUX peakunin. TepMoxmMmmyeckme ypaBHeHus.

OKucnuTenbHO-BOCCTaHOBUTENbHbIE peakuumm. CteneHb OKUCHEHNS.
Oxkucnutenb 1 BOcCTaHoBNeHne. BoccTtaHoBuTENb U OKucrneHne. MeToa 3neKTpOHHOro
BGanaHca ansa cocTtaBneHns ypaBHEHUA OKUCIINTENBHO-BOCCTAHOBUTESbHbBIX PeaKLmi.

CKOpOCTb XMMMUYECKUX peakuuin. [MoOHATME O CKOPOCTU XMMUYECKUX peakumm.
3aBMCMMOCTb CKOPOCTU XMMWYECKUX peakumn OT pasnuyHbliX (akTopoB: NpupoAabl
pearnpyoLmx BELLECTB, nx KOHLIeHTpaumu, Temnepartypbl, NMOBEPXHOCTH
COMPUKOCHOBEHWS U UCMNOSMb30BaHNA KaTanm3aTopoB.

O6paTnmocTb XxumMu4yeckux peakumm. ObpatTumble M HeobpaTuMble peakumwn.
XumMmunyeckoe paBHOBECKE N CNOCOOLI €ro CMELLEHUS.

HdemoHcmpauuu

Mpumepbl HeobpaTUMbIX peakunn, nayuwimx ¢ obpasoBaHMeM oOcajka, rasa wunu
BOAbI.

3aBUCMMOCTb CKOPOCTM peakumm OT NPUpPoabl pearnpyoLmx BELLECTB.

B3anmopencTeme pactBOPOB CEPHOM KUCMOTbI C pacTBOpaMmn TmocynbgaTa HaTpus
pasnUYHOM KOHUEHTpaunm n Temnepartypsbi.

Moaenb KunsLwero crosi.

3aBMCMMOCTb CKOPOCTM XMMWYECKOW peakumm OT NPUCYTCTBMSA KaTanu3atopa Ha
npuMepe pasfoXeHus nepokcuga BOOOPOAA C MOMOLBID AMOKCMAA MapraHua u
KaTtanasbl.

Mogenb anekTponusepa.

Mogenb anekTponIM3HON BaHHbI 451 NONTyYeHUs antoMUHKIS.

Mogenb KOMOHHbLI CMHTE3a aMMunaka.

JlabopamopHbie onbimbi

Peakuna 3amelleHns mean Xenesom B pacTBOpe MeOHOro Kyrnopoca.

Peakuuun, ngyuwme c obpasoBaHmem ocajka, rasa unm Boabl.

3aBMCMMOCTb CKOPOCTU B3aUMOAEWCTBUSI CONSAHOM KUCMOTbl C MeTannamm oT UX
npupoasbl.

3aBMCMMOCTb CKOPOCTU B3aMMOLENCTBUS LUUHKA C CONSAHOM KUCMOTOW OT ee
KOHLIEHTpaLUuW.

3aBMCUMOCTb CKOPOCTU B3aumopenctesunsa okcmaa megm (ll) ¢ cepHon kucnotomn ot

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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TemnepaTypbl.

lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMbie 3J1eMeHMbl COOep)KaHUsl.
MoHaTne 06 oanekTponuse. OJONEeKTpPoniM3  pacnnaBoB. OMEKTPONM3  pacTBOPOB.
OrekTponuTuyeckoe nosiydeHne anoMmuHus. pakTuyeckoe NpYMeHeHue 3nekTponusa.
ManbBaHonnacTtuka. ManbBaHocTerns. PadmHnpoBaHne LBETHbLIX METAIMOB.

Katanus. [omoreHHble W  reTeporeHHble  katanu3atopbl.  [1pomMoTopbl.
Katanutnyeckune agbl. MHIMGUTOPDI.

Mpon3BoacTBO amMmaka: cbipbe, annapaTtypa, Hay4Hble NPUHLUNGI.

1.6. PacTBOpbI. AneKkTponutTuyeckas guccoumaums

Bopna. PactBopbl. PacTtBopeHue. Boga kak pacTtBoputenb. PacTBOpUMOCTb
BellecTB. HachbllweHHble, HeHacbIWeHHbIE, MNepPeChbILEHHbIE pPacTBOpPbl. 3aBUCUMOCTb
pPacTBOPMMOCTM ra3oB, XXNUAKOCTEN N TBEPAbIX BELLECTB OT PasnmyHbIX (0akTOpPOB.

MaccoBasa gons pacTBOPEHHOrO BELLECTBA.

AneKTponuTuyeckaa  auccoumauus. OnekTponuTbl n HEeaNeKTPOUTLI.
oanekTponuTudeckas gmccounaums. MexaHnambl 3MEKTPONUTUYECKON Auccoumauumn ans
BELLECTB C pasfiMyHbIMM  TUNaMM  XUMUYECKOW CBA3W. [ugpatmpoBaHHble U
HermgpaTupoBaHHble WOHbLL. CTeneHb anekTponuTuyeckon auccoumnaumm. CunbHble U
cnabble anekTponnTbl. OCHOBHbLIE MOMOXEHUA TEOPUN IMEKTPONIUTUYECKON ANCCcoLnaLni.
KncnoTbl, OCHOBaHUS 1 CONMU Kak 3N1EKTPONUTBI.

HdemoHncmpauuu

PacTBoprMMOCTb BELWECTB B BOAE.

CobunpaHune razoB METOAOM BbITECHEHUS BOAbI.

PacTtBopeHue B Bogie CEPHOMN KUCIOTbI U CONEN aMMOHUA.

O6pasubl KpuctannornapaTos.

M3rotoBneHne rmncoBon NOBS3KU.

McnbiTaHne pacTBOPOB  3MEKTPONUTOB WM HEINEKTPONMTOB Ha  npegmeTt
anccoumaumn.

3aBMCUMOCTb CTEMEHN 3NEKTPONUTUYECKON AMCCOUMALMM YKCYCHOW KUCAOTbI OT
pa3baBrneHnsa pacTteopa.

[1BM>XEHNEe OKpalLEHHbIX MOHOB B 3f1EKTPUYECKOM More.

MpuroToBneHue XecTkon BoAbl U YCTPaHEHME ee XKEeCTKOCTH.

MNOHUTBI.

O6pasubl MMHEpanbHbIX BOA Pa3fiMyHOro Ha3Ha4YeHus.

llpakmu4eckoe 3aHssmue

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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MpuroToBneHue pacTeopa 3agaHHOW KOHLUEHTpaLuun.

lMpoghunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J/1eMeHMbl COOepP)KaHUS.
PacTtBopeHune kak oM3MKO-XMMUYECKUA npoLiecc. Tennosble apdeKkTbl NpU pacTBOPEHUN.
Kpuctannorngpatbl. PeweHne 3agay Ha MaccoBylO O pacTBOPEHHOrO BeLlecTBa.
[MpuMeHeHe BOAbl B TEXHUYECKMX Liensix. XKecTKocTb BoAbl M CNOCOObLI €e yCTpaHeHUs.

MVIHepaJ'IbeIe BOAbl.

2. OPTAHUYECKAA XUMUA

2.1. OCHOBHble TMNOHATUA OpPraHMYeCKOM XMMUM U TeopuUss CTPOEHUA
OpraHn4YecKux coeguHeHUun

NMpeameT opraHnyYyeckon XMmMum. [pnpogHble, UCKYCCTBEHHBIE N CUHTETUYECKME
opraHmyeckue Bellectsa. CpaBHEHNE OPraHNYECKMX BELLLECTB C HEOPraHNYECKNUMM.

BaneHTHOCTb. XMMWYECKOE CTPOEHME KaK nopsiaoK COoedMHeHUst aToMOB B
MOMEKyIbl MO BaNeHTHOCTM.

Teopusa cTtpoeHusi opraHmyeckux coeamHeHun A. M. BytnepoBa. OcCHOBHblE
NMONOXEHNA TEeopUN XUMWUYECKOro cTpoeHus. KM3omepus u  ums3omepbl. XuUMUYecKune
dopMyribl U MOAENN MOSIEKYN B OPraHN4eCcKon XMMUW.

Knaccucdumkauma opraHmyecknx BewectB. Knaccudukaums BeLwecTB Mo
CTPOEHUIO YIrNepoaHOro ckeneta u Hanuuuiw QyHKUMOHanNbHbIX rpynn. omonorn wm
romornornsa. Hayana HomeHknatypbl IUPAC.

Knaccucdumkauma peakumm B opraHU4eCKouM Xumuum. Peakuuum npucoegumHeHus
(rvaopupoBaHus, ranoreHMpoBaHus, MaporanoreHMpoBaHns, rugpartauyum). Peakumm
oTwenneHna (oernapupoBaHus, LernaporanoreHupoBaHund, agerngpartauun). Peakuyuu
3amelleHus. Peakummn nsomepumsaumn.

HdemoHncmpauuu

Mopgenn Mmonekyn roMmosioroB 1 U30MepPOB OPraHUYEeCKUX COeaUHEHU.

KauectBeHHOe o0OHapyxeHue yrnepoga, BoAopoda W xfopa B Monekynax
OpraHNYecknx CoeANHEHUN.

JlabopamopHsbIl onbim

M3rotoBneHne moaenen Mosiekysi opraHM4eCckux BeLLecTB.

lMpochunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3J/1eMeHMbl COOepP)KaHUSI.
[MoHaTMe o cybecTpaTte u peareHTe. Peakumm OKMCNEHNA 1 BOCCTAHOBNEHUSI OPraHNYeCcKnX
BewecTB. CpaBHeHMe Knaccudukaumm coeanHeHnn wu Knaccudukaumm peakumn B

HEeOpraHN4YeCcKon N opraHN4YeCKON XUMUM.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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2.2. YrneBogopoabl U X NPUPOAHbIE UCTOYHUKMU

AnkaHbl. ArnkaHbl: rOMONOrMY4ecKUn psg, U3oMepuss U1 HOMEHKNaTypa arkaHoB.
XvMnyeckme CBOWCTBa arnkaHoOB (MeTaHa, 3TaHa): ropeHue, 3amelleHue, pasrnoXeHue,
aerngpvpoBaHue. lNpumeHeHe ankaHoB Ha OCHOBE CBOWCTB.

AnkeHbl. OTuneH, ero nonyvyeHve (QerMapupoBaHMEM 3TaHa, Aenonumepusaumen
nonuaTtuneHa). fomonornyecknin psg, N3omMepusi, HOMeHKNnaTypa arkeHoB. XuMunyeckue
CBOWCTBa 3TUNEHA: rOpeHNe, KadyeCcTBEHHbIE peakuun (obecLBeynBaHne 6GpoMHON BOAbI U
pacTBopa nepmaHraHarta kanus), rmgpataums, nonumepusauus. NpumeHeHne atuneHa Ha
OCHOBE CBOWCTB.

OveHbl n kayvyku. lNoHATME O AMeHax Kak yrnesBogopodax C ABYMS OBOWHbIMU
cBazamn. ConpsbkeHHble AueHbl. Xumumyeckue ceoncTBa OytagueHa-1,3 m umsonpeHa:
obecuBeunBaHne O6pomMHOM BOAbl W NoONMMeEpUsauus B Kaydyku. HaTtypanbHbIn ©
CUHTETUYEeCKNe Kayyykun. PesunHa.

AnKWHbI. AueTuneH. Xnmumyeckme cBOKMCTBaA aueTuneHa: ropeHue,
obecuBeunBaHne OPOMHON BOAbl, NPUCOEOMHEHUN XNOpoBOAOPOAA M rMapaTauums.
MpuMmeHeHne aueTuneHa Ha OCHoBe CBOUCTB. MexknaccoBasa nsomepusi ¢ ankagmeHamu.

ApeHbl. BeH3on. Xvumunyeckne ceonctBa BeH3ona: ropeHune, peakuum 3ameLleHus
(ranoreHupoBaHue, HUTpoBaHue). NpumeHeHne BeH3ona Ha OCHOBE CBOUCTB.

MpupoaHble NCTOYHUKMN yriieBoaopoAaoB. [1pupoaHbIv ras: cocTas, NPUMEHEHNE
B KayecTBe TOMnnvBa.

Hed1b. CoctaB n nepepabotka HedTu. [NeperoHka HedTn. HedpTenpoaykThl.

HdemoHncmpauuu

"opeHve meTaHa, aTuneHa, aueTunexa.

OTHowWweHne MeTaHa, aTuneHa, auetTuneHa n 6eH3ona Kk pactTBopam nepmaHraHata
Kanusa n bpomMHom Boae.

MonyyeHune aTuneHa peakumen germapartauumn ataHona, auetuneHa — rugposnin3om
kKapbuaa kanbums.

PasnoxeHne kayyyka npu HarpeBaHuWW, UCMNbITaHWE NPOOYKTOB Pa3fiOXKEHUS Ha
HenpeaenbHOCTb.

Konnekuus obpasuoB HepTn n HedTenpoaykToB. Konnekums «KameHHbIN yronb u
NPOAYKUNA KOKCOXMMUYECKOro NPOU3BOACTBaY.

JlabopamopHbie onbimbi

O3sHakomneHune ¢ Konnekumen obpasuoB HEPTN N NPOLYKTOB ee nepepaboTKu.

O3HakoMreHne ¢ Konnekumnen kay4ykos 1 obpasuamMmm n3genuii us peamHoi.

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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lMpoghunbHblie u npogheccuoHaslbHO 3Ha4YuMble 3JIeMeHMbI COOepPXKaHUS.
Mpasuno B. B. MapkoBHukoBa. Knaccudgumkaumnsa n HasHayeHne kayvykos. Knaccudukaums
N Ha3Ha4yeHue pesnH. BynkaHnsaums kayyyka.

MonyyeHne aueTuneHa nNMpPoOnM3oM MeTaHa U kapbuaHbiM crnocobom. Peakuums
noniMmepusaumm suHunxnopuga. lNonueuHunxnopmng n ero npumeHeHuve. Tpumepusauyus
aueTtuneHa B 6eH3on.

MoHatTne 06 oakcTpakuun. BoccTtaHoBrneHve  HUTpobeH3ona B aHWMVH.
"omonornyeckun pag apeHos. Tonyon. HuTposaHue Tonyona. TpoTtun.

OCHOBHble HanpaBneHns NPOMBbILLSIEHHOM NepepaboTKn NPMPOLHOro rasa.

MonyTHbIN HedpTAHOM ras, ero nepepaboTka.

Mpouecchl NPOMbILLNEHHON NepepaboTkn HEPTN: KpeKMHT, pudopMuHr. OkTaHoBOE
4Yncro BeH3NHOB M LeTaHOBOE YNCIO AMU3ENbHOro TONMNBA.

Kokcoxummnyeckoe npon3sBoaCcTBO N ero NpoayKUnS.

2.3. Kucnopopacopaepxawme opraHu4eckme coeauHeHUsA

CnupTtbl. [lonyyeHne aTaHona 6poXeHWem TrNIoKO3bl M rmgpataumen 3TuneHa.
'MapokcunbHas rpynna kak yHKuMoHanbHas. [oHATME O npeAenbHbIX OAHOATOMHbIX
cnmptax. XMMMYEeCcKMe CBOWCTBA dTaHONa: B3auMMOOEWCTBME C HaTpuem, obpasoBaHue
NPOCTbIX U CNOXHbIX 3(PNPOB, OKUCNEHNe B anbaerng. NNpMmeHeHne aTaHona Ha OCHoBe
CBOMCTB. ANKOronunam, ero nocrneacTsunsa Ans opraHn3mMa YyernoBeka v npegynpexgeHue.

MMuuepuH Kak npeactaBUTENb MHOrOATOMHbIX CNMPTOB. KavyecTBeHHas peakuums Ha
MHOroaTOMHbIE CNUPTbI. [IpUMEHeHne rnuuepuHa.

®PeHon. Pusnyeckme n xumMmn4eckne cBomcTBa peHona. BsaanmHoe BnusHne atomoB
B Mornekyrne deHosia: B3auMMOLEWCTBME C TMOPOKCUOOM HATpUs U a30THOM KUCNOTOMW.
MpumeHeHne peHoONa Ha OCHOBE CBOWUCTB.

Anbpervgsbl. MNoHatTne 00 anbgernaax. AnbperngHas rpynna Kak
dyHKUMOHanNbHaa. dopmanbgerng M ero CBOWCTBA: OKUCIIEHME B COOTBETCTBYHOLLYHO
KACIOTY, BOCCT@HOBMNEHME B COOTBETCTBYWOWMA cnvpT. [lonyyeHne anbgervaoB
OKWUCIEHMEM COOTBETCTBYHOLWMUX CnMPTOB. NMpumeHeHne copmanbaernga Ha OCHOBE €ro
CBOWCTB.

Kapb6oHoBble KuUcnoTbl. [loHATME O KapboHOBLIX KucnoTax. KapbokcunbHas
rpynna kKak dyHKUMOHanbHas. [omonornyeckun psg npegenbHbiX  OAHOOCHOBHbIX
KapboHOBbIX kucnot. [lonyyeHne KapOOHOBbLIX KUCMOT OKUCMEHMEM  anbOerngos.

XumMnyeckme CBOMCTBA YKCYCHOW KUCIOTbI: 00LmMe CBOMCTBA C MUHEPASbHBbIMU KMCOTaMu

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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n peakuma atepudukaumn. NpumeHeHne yKCycHOW KMCNOTbl HA OCHOBE CBOMCTB. Bbicwine
XUPHbIE KMCNOTbI HAa NpUMepe NanbMUTUHOBOW U CTEAPUHOBOM.

CnoxHble 3cumpbl U Xupbl. [lonyyeHne CrOXHbIX 3UPOB peakumemn
aTepudukaumn. CnoxHble adupbl B npupode, Mx 3HaveHue. [NpumeHeHne CroXHbIX
3hMpOB HA OCHOBE CBOWCTB.

Kupbl kak crioxHble adupbl. Knaccudumkaums xupos. XMMUYECKMe CBOWCTBA
XUPOB: rMAPONU3 U rMapUpoBaHME XUOKUX XUPOB. [MpUMEHeHMe XUPOB Ha OCHOBE
cBoncTB. Mbina.

Yrnesoabl. YrneBoabl, UX Knaccudukaumsa: MOHocaxapuabl (rmoko3a, opykrosa),
Ancaxapuabl (caxapo3sa) u nonvcaxapuibl (kpaxman v Lennionosa).

[noko3a — BewectBO C [AOBONCTBEHHOM OYHKUMEN — anbaerngocnupr.
XnMunyeckme CBOKWCTBA [IHOKO3bl: OKUCIEHNE B MIIOKOHOBYHK KUCHOTY, BOCCTaHOBIIEHNE B
copbuT, cnnptoBoe bpoxeHue. NpnumeHeHne rmnioKo3bl HA OCHOBE CBOWCTB.

3HayeHve yrneBodoB B XUBOW NPUPOAE U XMU3HWU YeroBeka. [MoHATME O peakumsix

MONMMKOHAEHCAUMM W TUAPONM3a Ha MpUMepe B3aMMOMNPEBPALLEHWUIA: [MoKo3a <«
nonvcaxapwa.

HdemoHcmpauuu

OkuncneHue cnupTta B anbgerna.

KayecTBeHHbIE peakumm Ha MHOroaTOMHbIE CMUPThI.

PactBopumocTb oeHona B BoAe nNpu 0Obl4HON TeMnepaType U HarpeBaHuu.

KauyecTBeHHble peakumn Ha beHon.

Peakuus cepebpsaHoro 3epkana anbaerngoB U rOKO3bI.

OkucneHve anbgerngoB M rnOKO3bl B KACMOTY C NoMoLblo ruapokenga meam (I1).
KauyecTBeHHas peakums Ha kpaxmarn. Konnekuust aoMpHbIX Macen.

JlabopamopHsbie onbimbi

PactBopeHue rnuuepuHa B Boge 1 B3aumogenctame ¢ rmgpokengom meam (I1).

CBowcTBa YKCYCHOW KNCNOTbI, 06LLIMe CO CBOMCTBaMN MUHEPATbHbBIX KMCHOT.

[loka3zaTenbCTBO HENPEAENbHOIo Xapakrepa XKUAKOro Xupa.

BaaumopgencTaume rmiokosbl U caxaposbl ¢ rmgpokecmaom megm (11).

KauecTBeHHada peakums Ha Kpaxmarn.

lMpochunbHble u npogheccuoHaslbHO 3Ha4YuMbie 3JIeMeHMbl COOepP)KaHUSsI.
MeTuUnoBbIN CMPT N €ro UCMONb30BaHME B Ka4eCTBE XMMUYECKOIO CblpbA. TOKCUYHOCTb
MeTaHona u npasuna TeXHMKN 6e3onacHOCTU npu paboTe ¢ HUM. OTUMEHITIKONb N ero

npnuMmeHeHne. TOKCUYHOCTb 3TUNEHININKONS U npasuiia TeEXHUKN ©e3onacHocTH npu pa60Te

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
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C HUM.
Mony4eHue ceHona 13 NPoaYKTOB KOKCOXMMUYECKOro Npon3BoacTea n n3 6eHsona.
MonukoHgeHcauma dopmansgernga ¢ deHonoMm B deHonodopmanbaeruaHyto

cmony. Auetanbgerng. NoHsATME O KeToHax Ha nNpumepe aueToHa. lNpumeHeHne aueToHa

B TEXHMKE U MPOMBILLSIEHHOCTW.

MHoroobpasve kapbOHOBbLIX KWACIOT (LWaBeNneBOW KUCMOTbl Kak [BYXOCHOBHOM,
aKpUoBOWM KUCIOTbI Kak HenpeaenbHon, 6EH30MHOM KUCIOThbI Kak apoMaTU4EeCKONn).

lMneHkoobpasyolwme macna. 3ameHa XUPOB B TEXHWKE HEMULLEBBLIM CbIPbEM.

CuHTeTMYeckme mowume cpencraa.

Mono4Hokucnoe 6poxeHue rnoko3bl. KncnomonouvHble npoaykTbl. CunocoBaHue
KopMoB. HuTpoBaHue uenntonosbl. [NMpoKCUnmH.

2.4. AsoTcopgepxalwime opraHu4eckue coeaquUHEeHUs.

AMuHbI. lNoHATME 00 amuHax. AnudaTtvyeckme amuHbl, MX Knaccudukaums u
HOMeHKNnaTypa. AHWIMH KaK oOpraHuM4yeckoe oOcHOBaHue. [lonyyeHne aHWnNMHa K3
HUTpobeH3ona. NNpuMeHeHNe aHMNMHa Ha OCHOBE CBOWCTB.

AMUHOKMCNOTBLI.  AMWHOKUCNOTBI  Kak  amdoTepHble  ANPYHKUMOHamNbHbIE
opraHuyeckne coefuHeHnsa. XuMn4eckne CBOMCTBA aMMHOKUCIIOT: B3auMMOOEWCTBUE C
Lenovyamu, KAcnoTamu u apyr ¢ Apyrom (peakums nonukoHgeHcauun). NMentugHas cBA3b
n nonunenTuabl.

MpuMmeHeHne aMMHOKMCIIOT HA OCHOBE CBOWCTB.

Benkn. [lepBunyHas, BTOpUYHANA, TpPeTUYHaAss CTPYKTypbl OEnkoB. Xumuyeckue
cBoKicTBa DOenKoB: ropeHne, geHaTypaund, rmaponus, LBeTHble peakunn. buonornveckue
dyHKUMN Genkos.

HdemoHcmpauuu

BaanmopgencTene ammmnaka u aHunmHa ¢ CONSIHON KUCNOTOMN.

Peakuus aHmnuHa ¢ 6poMHON BOAOWN.

[loka3aTenbCTBO HaNN4Msa yHKUNOHANbHbLIX FPYnn B pacTBOpax aMUHOKUCHOT.

PacTtBopeHue n ocaxaeHue 6ernkos.

LiBeTHble peakunmn Genkos.

["OpeHne NTuYbero nepa n WepPCTAHON HUTMW.

JlabopamopHbie onbimbi

PactBopeHne 6enkoB B BoAE.

O6HapyxeHne 6enkoB B MOMOKE U MSACHOM ByrboHe.

NeHaTypauuss pacteBopa Genka KypuHOro siua CrnMpTOM, pacTBopamu cornew

LHokymeHm ynpasnsemcs npogpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU o opuauHany, xpaHsawemycsi 8 1C Konnedx



m KMPK BIrAP® ®I'60Y BO «KI'MY»

®ainn: MO — 26.02.03.0Y0.12.1.PNT__ | ECTECTBO3HAHVE (XUMWS) [C.22/38

TSOXKENbIX

MeTarnmnoB 1 NPU HarpeBaHuu.

llpakmu4eckue 3aHsmMus

PeweHne akcnepuMMeHTanbHbIX 3adad  Ha MAEHTUUKAUMIO  OpraHU4ecKux
COeANHEHWI.

Pacno3HaBaHmne nnacTmacc 1 BOJSTOKOH.

lMpoghunbHbie u npogheccuoHasibHO 3Ha4YuMble 3J/1eMeHMbl COoOep)KaHUsl.
AMuHOKanpoHoBasa kucnota. KanpoH kak npeactaBuTeNnb MOMMAaMUOHBLIX  BOJSIOKOH.
Wcnonb3oBaHne rugponusa 6enkoB B MpOMbIWEHHOCTU.  [lonuBuHUNXNopua,
nonurteTpadTopaTuneH (TecnoH). PeHonoopmansaerngHble nnactmaccol. Llennynouva.

rlpOMbILIJJ'IeHHOG npon3BoacTBO XMUMNYECKNX BOJTOKOH.

MpumepHbIe TeMbl pechepaToB (AOKNAA0B), MHOUBUAYaANbHbIX NPOEKTOB

* buotexHonorna n reHHaa nHxeHepus — TexHonornn XXI seka.

* HaHoTexHonorms Kak npUOPUTETHOE HanpaBfieHWe pPasBUTUA Hayku W
npousBoacTea B Poccuinckon degepauyumn.

» CoBpeMeHHbIE MeToabl 06e33apauBaHus BOAbI.

* AnnoTponusi MeTarnsos.

* XnsHb n peatensHoctb [..MeHaeneesa.

* «[Mepuoanyeckomy 3akoHy Byayuiee He rpo3nT paspyLLeHUEM...»

* CnHTe3 114-ro anemeHTa — TpnyMd poCCUNCKMUX PU3NKOB-S4EPLLNKOB.

* MisoTonbl BOgopoaa.

* Vicnonb3oBaHue pagnoakTUBHbBIX U30TOMNOB B TEXHUYECKUX LensiX.

* PeHTreHoBCKOE n3nyyeHne 1 ero NCnosfib3oBaHne B TEXHUKE N MeaULUHE.

* [Mnasma — 4yeTBEPTOE COCTOSIHME BELLECTBA.

* AMOpHbIe BeLLleCTBa B NpUpoae, TEXHUKE, ObITY.

* OxpaHa okpyxawLen cpegbl OT XMMUYECKOro 3arpsa3HeHusi. KonnmvecTBeHHble
XapaKTePUCTUKM 3arpsi3HEHUST OKpYXKatoLLen cpeabl.

* [MpumeHeHne TBepaoro n razoobpasHoro okcuga yrnepoaa (1V).

* 3awuTa 030HOBOrO IKPaHa OT XMMMUYECKOTO 3arpsi3HEHUS.

* [pybooucnepcHble cUCTEMbI, MUX Knaccudukaumss W UCMONb3OBaHWE B
npodeccuoHanbHOM AeATENbHOCTMW.

» KocmeTudeckue renu.
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* [MpMmeHeHne cycrneH3nn n aMyrbCun B CTPOUTESNLCTBE.

* MuHepanbl 1 ropHble NOpoabl Kak OCHoBa NNTOCMepsb!.

* PacTtBopbl BOKpyr Hac. Tunbl pacTBOPOB.

* Boga kak peareHT n cpefia 4nst XMmM4eckoro npouecca.

* )KusHb n gesatensHocTb C.AppeHuyca.

 Bknag oTe4vyeCTBEHHbIX Y4YeHbIX B pasBUTUE TeOopUU INEKTPONUTUYECKON
anccoumaumn.

* YCcTpaHeHne XeCTKOCTN BOAbl HA NPOMbILLMEHHbIX NPeanpuUaTUsX.

» CepHas kucnorta — «xneb XMMnyeckom npOMbILLIIEHHOCTUY .

* Vicnonb3oBaHMe MUHeparbHbIX KACOT Ha NpeanpuaTnax pasnuyHoro npodunsi.

» OKcuabl U CONM Kak CTpouTeNbHbIE Matepuarnbl.

* Victopusa rmnca.

* [MoBapeHHas cornb Kak XMMU4eckoe Cbipbe.

* MHoronvkmi kapboHaT Kanbuus: B npupoae, B MPOMBbILLNIEHHOCTHN, B ObITY.

* Peakunn ropeHus Ha Npon3BOACTBE U B BbITY.

* BupTtyanbHoe mogenvpoBaHne XMMU4eCKUX npoLeccoB.

» DNEeKTPOSiM3 pacTBOPOB ANEKTPOSIUTOB.

* DNEeKTPOSIM3 pacniiaBoB 3MEeKTPOSIUTOB.

* [NpakTnyeckoe npvMmeHeHue anekTponusa: padpuHUpoBaHue, rarbBaHoOMNIacTuka,
raribBaHOCTErus.

* VicTopusi nony4eHnsa n npon3sBoaCcTBa antOMUHUS.

* DNEKTPONUTUYECKOE NoslydyeHne N paduHUpoOBaHNE Meau.

* )KnusHb 1 gesitenbHocTb [.[19BW.

* Ponb wMeTannoB B MCTOPUM  YerioBedeckon  umBunusauuu. Mctopus
OTeYeCTBEHHOM YepHou MeTannyprum. CoBpeMeHHoe MeTannypruieckoe npomsBoaCTBO.

* Vlctopna oTedeCTBEHHOW LBETHOM MeTannyprui. Ponb meTannos v CnnasoB B
Hay4YHO-TEXHUYECKOM nporpecce.

» Kopposnsa metansnos 1 cnocobbl 3alimTbl OT KOPPO3UMK.

* IHepTHbIe unu 6naropoaHble rasbl.

* Poxpatowime conm — ranorexsbl.

* VicTopus LUBEACKOW CMUYKM.

* VicTopusi BO3HMKHOBEHUSA U pa3BUTUS OPraHN4yeCcKon XMMUW.

* XXusHb n gearensHoctb A.M.bytneposa.

* Butanuam un ero Kpax.
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* Ponb 0Te4yeCTBEHHbIX YY4EHbIX B CTAHOBIIEHUN U Pa3BUTUM MUPOBOW OpraHU4ecKom
XUMUN.

» CoBpeMeHHble NpeacTaBneHnsa 0 TEOPUM XUMUYECKOrO CTPOEHMS.

» JKONornyeckne acnekTbl UCNOSIb30BaHUSA YrNeBO4OPOAHONO Chlpbs.

* DKOHOMMUYECKME acneKTbl MeXAyHapoAHOro COTpyaHMYecTBa MO UCMONb30BaHUIO
yrnesoOpOAHOro Chipbsl.

* Nctopmna oTKpbITUA M pa3paboTKkM rasoBblX M HeMTHAHbIX MECTOPOXOEHUNA B
Poccunckon ®epepaunn.

* Xmus yrneBogopOAHOro Cbipbsa 1 Mos Byaylias npodgeccus.

* YrneesogopogHoe TOMnvBO, ero Buabl U HasHayeHue.

* CYHTETMYECKNE KayyyKN: UCTOPUS, MHOroobpasune n nepcnekTmBbI.

* PesnHoTexHnyeckoe nNpoM3BOACTBO M €ro poSfib B HAYYHO-TEXHUYECKOM
nporpecce.

» CBapoO4HOE NPON3BOACTBO M POSlb XMMUN YIIEeBOAOPOLOB B HEM.

* HedpTb U ee TpaHCNOPTMPOBKA Kak OCHOBA B3aMMOBbLIFOLHOMO MeXAyHapOAHOro

COTpyAHMYecCTBa.
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6. TEMATUYECKOE NMNMAHUPOBAHUE

Mpn peanusaumm copepxaHus obuweobpasoBaTenbHON Yy4yebHOM AUCUMNANHDI
«Xumunay B npegenax ocsoeHus OOl CIMO Ha 6a3e ocHoBHOro obuiero obpasoBaHus C
nonyyeHmem cpegHero obuiero obpasosaHusa (MMCC3) makcumanbHas ydebHasn Harpyska
obyvarowmxca coctaBnser no cneymanbHoctam ClMO  TexHuyeckoro npoduns
npocgobpasoBaHna — 113 yacoB, U3 HUX ayguTopHasa (obsizaTenbHasd) Harpyska
obyvalowwmxcs, BKovasi nabopaTopHble OnbiTbl — 78 4acoB; BHeayauTopHas

camocTtodaTenbHasa paboTta ctyaeHToB — 30 4YacoB; KOHCYNbTauum — 5 yacos.

6.1 TEMATUYECKWUU NNAH

Bup y4ye6HoM paboThbl KonuuyecTtBO
yacoB
AyauTtopHble 3aHATUA. CoaepxaHne o6yveHus
BeeneHue 2
1. Obwan n HeopraHn4yeckas XMmus 32
1.1. XumMunss — Hayka o0 BeljecTBax 4
1.2. CtpoeHune aToma. Nepmnoanyeckuin 3akoH u MNepuogmdeckas cuctema XMMNYECKNX 4
anemeHToB [.. MeHgeneesa.
1.3. CTpoeHue BellecTBa 2
1.4. Knaccudmkaums BewectB. OCHOBHbIE KIacChl HEOPraHNYECKMX COeaNHEHWI 14
1.5. Xummnyeckue peakumm 4
1.6. PacTBopbl AnekTponutnyeckas auccoumaums 4
2. OpraHnyeckas xummsi 44
2.1. OCHOBHbI€ MOHATUSI OPraHN4YeCKoON XMMUU U TEOPUS CTPOEHMUSI OPraHUYECKNX 6
coeuHeHn
2.2. YrneBogoponbl U X NpupogHble NCTOYHUKN 12
2.3. Kucnopoacogepalline opraHn4eckme coemHeHus 18
2.4. AzoTcoaepxaline opraHmyeckme coeguHeEHMs. 8
Ntoro 78
BHeaydumopHasi camocmosimesibHasi paboma 30
MogroTtoBka BLICTYNEHWI NO 3a4aHHBIM TeMaM, JOKNagoB, pedepaTos, 3cce,
WHAMBUAYANbHOIO NPOEKTa C UCMOSIb30BaHNEM MHAOPMALIMOHHBLIX TEXHOMOIUIA 1 Ap.
KoHcynbTauum 5
[NpomexymoyHasi ammecmauusi 8 hopme ughhepeHUUpo8aHHO20 3a4ema, 2 cemecmp
Bcero | 113
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6.2. KANEHOAPHO-TEMATUYECKUW TJNAH YHYEBHOW ONCUUNMTTNHBI « XUMWNA»
| YyebHas Harpyska no y4ebHOMY nnaHy, Yac O 5
g o6si3aTenbHast Harpyska, 4ac § § §
% g BT. 4. I'IOBIf,an § x| < = z =8
= 3aHATUN I % = o o | ®mokE
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1 cemecmp 34 26 8 13 2 49
BeedeHue 2 2 2
1 HayuHbie MemoObi Mo3HaHus 8ewecms U XUMUYECKUX A8eHUl. 212 | 22 CmpykmypHo- [1] 1
OcHoeHble mepMuHbI U OrpedesieHus. fioeuyeckasi cxema
Pa3den 1 O6bwass u Heop2aHu4yecKasi Xumusi 32 24 8 13 2 47
Tema 1.1 Xumusi — HayKa o eeujecmeax 4 4 2 6 1-3
2 3akoHbI xumuu. o | 2 Tabn. gpusuyeckux [1]
8€/IUYUH 8 XUMUU
CamocmosimenbHas paboma Ne1 Annomponus 2/2 Memoduyeckoe Cocmasumb
obecneyeHue KOHCekm
3 | Pac4émbi o xumu4yeckum chopmyiam U ypasHeHUsIM. 26 | 206 Memoduyeckoe | Pewums 3adayu
obecrieyeHue
Tema 1.2. CmpoeHue amoma. lNepuoduyeckuli 3aKOH u
lMepuoduyeckas cucmema xumu4deckux anemeHsmos [.H. 4 4 2 6 1-3
MeHdeneeea.
4 | lNepuoduyeckass cucmema  XuMmuyeckux  anemeHmos  [.U. o8 | 2/8 rcxa [1]
MeHOeneesa
5 | MNMepuoduyeckul 3akoH [.U. MeHOerneesa u cmpoeHue amoma. 2/10 | 2/10 r1CXa [1]
CamocmosimenbHas paboma Ne 2 Xapakmepucmuka 31emMeHmos ¢ 2/ Memoduyeckue UHdusud.
y4yemom mecmoHaxoxd0eHusi 8 [ICX3 pekomeHOayuu 3adaHue
Tema 1.3. CmpoeHue sewjecmea 2 2 2 4 1-3
6 CmpoeHue seuwjecmsa. Xumuyeckas CeAsb:  MOHAMUE, | o105 | 5/19 lnakam «Tunbl [1]
Knaccugbukayus. JucnepcHblie cucmembi. XUM. C8513U»
CamocmosimenbHass paboma Ne 3 [loHsmue 0 KonnoudHbIX 2/6 Memoduyeckue Cocmasumsb
cucmemax pekomeHdayuu KOHCIeKkm
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MpoponxeHne
| YyebHas Harpyska no y4ebHOMY nnaHy, Yac O 5
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Tema 1.4. Knaccugpukayus eeuyecme. OCHOBHbI€e Kilacchbl 14 8 6 4 18 1-3
Heop2aHU4YeCcKuUx coeQuUHeHul
7 | Knaccugpukayusi HeopeaaHu4deckux eewecms. Memannel U [ICX3 [1]
Hememannbl. [lpocmblie U crioxHble eeujecmea [loHsmue o | 2/14 | 2/14 Mr
2eHemuyYecKol ces3u 8 HeopaaHu4ecKol XumMuu.
CamocmosimenbHasi paboma Ne 4 Kopposusi memarnnos 2/8 Memoduyeckue Cocmasumb
pekomeHOayuu KOHCrekm
Okcudbl u OCHOBaHUS: Knaccugukayus, ceolicmea, MonydYeHue, lMnakam [1]
8 | npumeHeHue 2/16 | 2/16 «OKcudbly,
«OcHoBaHusI»
JlabopamopHasi paboma Ne 1 Ceolicmea ocHogaHull MamepuarsbHo- Cocmasumb
9 2/18 2/2 Memoduyeckoe omyem o
obecrneyeHue pabome
Kucnomesi: knaccugbukayusi, ceolicmea, rosiy4eHue, npUMeHeHuUe lNnakam [1]
10 2/20 | 2/18
«Kucnomabi»
JlabopamopHasi paboma Ne 2 Ceolicmea kucriom MamepuasnbHo- Cocmasums
11 2/22 2/4 memoduyeckoe omyem o
obecrneyeHue pabome
12 Conu: knaccughbukauus, ceolicmea, Mofy4yeHue, MpUMeHeHUe. 2124 | 2120 lMnakam «Conu» [1]
rudponu3s conedl.
CamocmosimenbHas paboma Ne 5 XXecmkocmb 600bi U MemoOdbl 2/10 Memoduyeckue Cocmasumb
ycmpaHeHust pekomeHOayuu KOHCMeKkm
JlabopamopHas paboma Ne 3 Ceolicmea conel. ['udponus conell MamepuarsbHo- Cocmasumb
13 | pasnu4yHozo muna. 2/26 2/6 memoduyeckoe omyem o
obecrieyeHue pabome
Tema 1.5. Xumu4yeckue peakyuu 4 2 2 4 1-3
Xumuueckue peakyuu: roHsmue, knaccugukayusi. CocmasneHusi lMnakam [1]
14 | OBP. 2/28 | 2/22 «Knaccugukayus
XUM. peakyul»
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JlabopamopHas paboma Ne4 Peakyuu uoHHo20 obmeHa. MamepuarnbHo- Cocmasumb
15 2/30 2/8 memoduyeckoe omyem o
obecneyeHue pabome
Tema 1.6. Pacmeopsbl. Anekmponumuyeckasi duccoyuayus 4 4 3 2 9 1-3
16 lMoHsmue o pacmeopax. dnekmposumudeckas duccoyuayus 2/32 | 2/24 Cxema [1] Mr
3/1eKmMpoumos
CamocmosimenbHass paboma Ne 6 CunbHble U crabble 3/13 Memoduyeckue Cocmasumb
971eKmMposiume| pekomeHOayuu KOHCrekm
KoHcynbmauuu no HeopaaHu4eckol Xxumuu 2/2
17 | Mmoeoeoe 3aHaMUE 2134 | 2/26
HUTOIO 3a 1 cemecmp 34 26 8 13 2 49
2 cemecmp 44 34 10 17 3 64
PA3/[EJ1 2. OPTAHUYECKASI XUMUS 44 34 10 17 3 64
Tema 2.1. OCcCHOBHbIE MOHAMUSI OP2aHU4YeCKOU XUMUuu u meopust
CMmpoeHusi op2aHU4ecKux coeQuUHeHul 6 6 1 7 1-3
18 lMoHsimue 06 opeaHUYeCKOM gewecmee U Opa2aHU4YecKolU XUMUuu. o1 | 22 PasdamoyHbil [1]
OcobeHHOoCMU cmpoeHUs1 opeaHUYeCcKUxX coeQuHeHUU. Mamepuar
CamocmosimenbHas paboma Ne 7 CpagHeHue opeaHu4YeCcKuX 114 Memoduyeckoe Cocmasumb
8elwecms ¢ HeopaaHU4eCcKuMU obecrieyeHue KOHCrekm
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Teopusi cmpoeHusi opeaHu4eckux coeduHeHuli A.M. Bymneposa lMnakam [1]
19 | Tunbl  xumuyeckux ces3eli 8  OpeaaHuyeckux coeOuHeHusix. | 2/4 | 2/4 «ubpudusayus ui
HomeHknamypa opaaHU4ecKuUx sewecms. yanepoda.
Budbi  ¢popmyn.  Budbl  yernnepodHo20  cKenema,  U30Mepus, lMnakam [1]
20 | eomosoeaudeckutl psio. 2/6 2/6 «DYHKUYUOH.
epynmbiy.
Tema 2.2. Y2neeodopoObi u ux npupooHbie UCMOYHUKU 12 10 2 4 16 1-3
AnkaHbl. CmpoeHue. [omonozudeckul psid. HomeHknamypa. Tabn. [1]
Uszomepus. Dusuyeckue u xumudeckue ceolicmea. [lonydeHue, «omornoeauyeckuli
21 | npumeHeHue 2/8 | 2/8 ps10 anKaHo8»,
«CmpoeHue
MemaHa»
AnkeHbl. CmpoeHue. [omonozuuveckuli psid. HomeHknamypa. lMnakam [1]
22 | Nsomepusi. @usuyeckue u xumu4yeckue ceolicmea. [lomyqeHue, | 2/10 | 2/10 «CmpoeHue
puUMeHeHue anKeHo8»
JlabopamopHasi paboma Ne5 Memoduyeckoe u Cocmasumb
23 | M3yuyeHue ceolicme ankaHoO8 U asrlkeHo8 2/12 2/2 MamepuarsibHoe omyem ro
obecrneyeHue pabome
AnkadueHbl. CmpoeHue. omonozudeckuli psd. HomeHknamypa. Tabn. [1]
U3zomepus. @usudeckue u xumuyeckue ceoticmea. lNonyyeHue, «omonoauyveckuli
24 | npumeHeHue 2/14 | 2/12 psI0 ankadueHoe»,
«CmpoeHue
bymadueHay
CamocmosimenbHass  paboma Ne 8 HamypanbHbili u 2/16 Memoduyeckoe Cocmasumb
CUHMemu4eckul Kay4yK rnocobue KOHCriekm
AnkuHbl. CmpoeHue. omonoauyeckuli psid. HomeHknamypa. Pa3damoyHbil [1]
25 | Usomepus. dusudeckue u xumudeckue ceoticmea. lNonyyeHue, 2/16 | 2/14 Mamepuarn
PUMeHeHue
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ApeHbl. CmpoeHue. N'omonoauyeckuli psd. HomeHknamypa. lMnakam [1]
U3zomepus. Dusudeckue u xumudeckue ceoticmea. lNonyyeHue, «CmpoeHue
26 | npumeHeHue. beH3or. 2/18 | 2/16 beHsonax,
«Cesolicmea
beHsonax
CamocmosimernbHasi paboma Ne 9 OkmaHogoe yucrio 6eH3UHO8 U 2/18 Memoduyeckoe Cocmasumb
OKmMaHo8oe 4ucio Au3eslbHo20 mornsusea rnocobue KOHCrekm
Tema 2.3. Kucsiopodcodepikaujue op2aHu4eckue coeQuUHeHuUs 18 10 8 10 28 1-3
Crniupmesl. CmpoeHue. Nomonoeudeckul psd. Knaccugukayus. lMnakam [1]
27 Homerknamypa. somepus. @usudeckue u xumudeckue ceolicmea. 220 | 2/18 «CmpoeHue oP
lMony4eHue. MNMoHsiMue o npedenbHbiX 0OHOAMOMHbIX criupmax. eHona»
®eHor.
CamocmosimernbHasi paboma Ne 10 Ankoeonuam, e2o rnocriedcmeusi 2120 Memoduyeckoe Cocmasumsb
u npedynpexdoeHue rnocobue KOHCMeKkm
JlabopamopHas paboma Ne 6 MamepuarsbHo- Cocmasumb
28 | Ceolicmea crniupmos 2/22 2/4 memoduyeckoe omyem o
obecrneyeHue pabome
AnbOeeaudbl. KemoHbl. CmpoeHue. Nomonoaudeckull pso. lMnakam [1]
HomeHknamypa. M13omepus. @usuyeckue u xumuyeckue ceolicmeaa. «CmpoeHue
29 | lNonydyeHue.llpumeHeHue. 2/24 | 2/20 gopmansOeaudar,
«Cesolicmsa
anb0eaudosy
CamocmosimenbHass paboma Ne 11 TokcudHocmb Oelicmeusi 2/92 Memoduyeckoe Cocmasumb
anb0e2udos U KEMOHO8 Ha XUBble OpaaHU3Mbl rnocobue KOHCriekm
JlabopamopHasi paboma Ne 7 MamepuarnbHo- Cocmasumb
30 | Ceolicmea anbdezudos 2/26 216 Memooduyeckoe omyem o
obecrieyeHue pabome

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycsi 8 1C Konnedx
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Kapb6oHosbie kucnomsbi. CmpoeHue. Nomonoaudeckul pso. Pa3damoyHbili [1]
31 | Knaccugpukayus. HomeHknamypa. Misomepusi. usudeckue u 2/28 | 2/22 Mamepuarn
Xxumu4yeckue ceolicmea. [lony4yeHue.
JlabopamopHasi paboma Ne 8 MamepuarsbHo- Cocmasumb
32 | Ceolicmea kapboHO8bIX KUc/iom 2/30 2/8 memodudeckoe omyem o
obecneyeHue pabome
CnoxHble aghupbi u xupbl. CmpoeHue. lomonoaudeckuli psio. lMnakam [1]
33 | HomeHknamypa. N3omepus. @usudeckue u xumuyeckue ceoticmea. | 2/32 | 2/24 «CnoxHble achupbl
lMony4eHue. 8 rnpupodex
CamocmosimernbHasi paboma Ne 12 CrioxHbie aghupbl 8 npupode, ux 2/23 Memoduyeckoe Cocmasumb
3HayeHue. [pumeHeHue CrioXHbIX 3¢hupos Ha OCHO8e ceolicms rnocobue KOHCriekm
Yenesodbi. CmpoeHue. lomonozauyveckuli psd. Knaccugukayusi. lMnakam [1]
34 | HomeHknamypa. M3omepus. @usudeckue u xumudeckue ceoticmea. | 2/34 | 2/26 «Knaccugukayus
lMony4eHue, npumeHeHue yaneso0o8y
CamocmosimenbHasi paboma Ne 13 CmpoeHue, ceolicmeaa, 2126 Memoduyeckoe Cocmasumsb
rnosly4eHue U npumMeHeHue hpyKmo3sbl rnocobue KOHCriekm
JlabopamopHas paboma Ne 9 Memoduyeckoe u Cocmasumb
35 | Ceolicmea yanesodos 2/36 2/10 MamepuarbHoe om4em o
obecneyeHue pabome
CamocmosimenbHas paboma Ne14 SHayeHue yenesodoes 8 xugol 2/28 Memoduyeckoe Cocmasumb
npupode U XU3HU Yesioeeka rnocobue KOHCekm
Tema 2.4. A3omcoOdepxaujue op2aHuyeckue coeQUHeHUs1 8 8 2 3 13 1-3
AmuHbl. CmpoeHue. 'omonoaudeckul psd. Knaccugukayus. lNnakam [1]
36 | HomeHknamypa. M3omepus. @usudeckue u xumudeckue ceoticmea. | 2/38 | 2/28 «CmpoeHue
lNony4yeHue, npumeHeHue aHuUnuHa»

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycsi 8 1C Konnedx
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g o6si3aTenbHast Harpyska, 4ac = § 2z
T 3 B T. 4. MO BUAAM E . = =8
= y I G| S © [0} o
Ed 3aHATUI 58 = o O | § o
& 3 s| 2 |e 2 5§ 3| & CpepcTaa fomaluHee 8| o232
o I Homepa n HanmeHoBaHve pa3genoB U TeM o 5| 2 S o 5| FEl B 3 g A 3 £ 2
%(@rv 8 é ol 8 g 8 a 8 g 5 E oby4yeHunsa 3agaHune 2 oE Lé
23 @ S| 292538 85 & 3 g | ®go
T g s| 38 E28E 2¢ & © S| o
g 2| o823 Sk ca& X = 2| gk
& o T 9 <o @ > I
& a | e o (@] 5=
C Q C g <
> [y a S s
Amurokucriomsi. CmpoeHue. 'omonozuyeckuli psio. lMnakam [1]
37 | Knaccugpukayus. HomeHknamypa. Misomepus. @uauyeckue u 2/40 | 2/30 «Csolicmea OPI1
Xxumu4yeckue ceolicmea. lNonyyeHue, NpuMeHeHue aMUuHoOKUCIom»
CamocmosimernbHasi paboma Ne 15 bBuonozuyeckue yHKUUU 2/30 Memoduyeckoe Cocmasumb
bernkos rnocobue KOHCriekm
38 PeweHue 3aday 2142 | 2/32 Pa3zdamouyHbili | MIHOusudyarnbHbie
Mamepuarn 3adaHus
KoHcynbmauusi no opaaHu4eckol xumuu 3/3
39 | M/mozoesoe 3aHamue 2/44 | 2134
Umoeo 3a 2 cemecmp 44 34 10 17 64
UTOro rno gucuUunIriimHE 3A roj 78 60 18 30 113

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycsi 8 1C Konnedx
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7. XAPAKTEPUCTUKA OCHOBHbIX BUOOBYYEEHOWU OEATENBHOCTU

CTYAEHTOB

CopepxaHue oby4eHus

XapakTepucTuka OCHOBHbIX BUAOB AeATeNbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeNCTBUN)

BaxHenwune XnmMmnyeckue

NMOHATUA

YMeHve aaBaTtb onpeferieHne 1 onepvupoBaTh CNeayrowmMmi XMMUYECKUMM
MOHATUAMM:  BELLEeCTBO, XUMUYECKMA OMEMEHT, aToM, MOJieKyna,
OTHOCWTENbHbIE aTOMHas W MOMEKynspHas Maccbl, WOH, annoTponus,
N30TOMbl, XMMUYEeCKas CBSA3b, 3MEKTPOOTPMLATENbHOCTb, BarNE€HTHOCTb,
CTeneHb OKWCMEHUSA, MOJSlb, MONFAPHAdA Macca, MOMSPHbIN 0b0bem
rasoobpasHbiX BeLLeCTB, BELIeCTBa MOJSIEKYNSIPHOIO M HEMONEKYNSAPHOIo
CTPOEHUs, pacTBOPbI, AMEKTPONUT N HEINEKTPONUT, INEKTponmuTuyeckas
anccoumaums,  OKUCRMTeNb U BOCCTaHOBUTENb,  OKUCMEHME U
BOCCTaHOBMeHWEe, TennoBon 9dEKT peakumu, CKOPOCTb XMMWYECKON
peakumu, Katanms, XUMMUYECKOe paBHOBECUE, YIMEepOoOHbIA  CKEerneT,
dyHKUMOHaNbHas rpynna, M3oMepusi, roMonorns

OCHOBHbI€e 3aKOHbl XUMUMU

dopMynupoBaHMe 3aKOHOB COXPaHEHUS MacChbl BELLECTB U MOCTOAHCTBA
cocTaBa BeLecTB. YCTaAHOBKA MPUYUHHO-CNEACTBEHHON CBA3N Mexay
codepXaHMeM 3TUX 3aKOHOB U HaMMCaAHWEM XUMUYECKMX OpMyn U
YpaBHEHWNA. YCTaHOBKA 9BOSIIOLMOHHOM CYLUHOCTM MEHAENeeBCkon W
COBpPEMEHHON POPMYNMPOBOK nepuoamyeckoro 3akoHa [.N.MeHageneesa.
O06bsicHeHNe hM3NYECKOro cMbiCnia CUMBOJSIMKM Nepuogndeckon Tabnuubl
XuMmmnyecknx anemeHtoB [.M.MeHgeneesa (HOMEpPOB aneMeHTa, nepvoaa,
rpynnbl) U yCTAHOBKA MPUYNHHO-CNEACTBEHHON CBA3WM MEeXAY CTPOEHWEM
atoMa W 3aKOHOMEPHOCTSAMMU  U3MEHEHWUsI CBOWCTB 9IIEMEHTOB WU
0bpas3oBaHHbIX UMMX BELLECTB B Nepuogax W rpynnax.

XapakTepucTuka 3MeMeHTOB ManblX W  BonblnMx nNepuogoB Mo UX
nonoxenuto B Nepnognyeckon cucteme A.N.Mengeneesa

OCHOBHbIle Teopnn xmMmmnmn

YcTaHOBKa 3aBUCUMOCTM CBOWCTB XMMWYECKUX BELLECTB OT CTPOEHUs
aToMOB 06pasyloLLMX NX XUMUYECKUX SIEMEHTOB.

XapakTtepucTtumka Ba)kHENLLUNX TUMOB XUMUYECKNX CBSi3en "
OTHOCUTESIbHOCTU 3TOW TUMOMOTUNMN.

OObsICHEHNE 3aBUCUMMOCTM CBOWCTB BELLECTB OT UX COCTaBa U CTPOEHUS
KpUCTanny4eckmx peLLeTok.

DoOpMynNUPOBKA OCHOBHbLIX  MOJIOXXEHUN  TEOpUUM  INEKTPOSIUTUYECKOM
anccoumnaumm 1 XxapakTepucTuka B CBeTe 3TOM TEOPUN CBONCTB OCHOBHbIX
KIlaccoB HeopraHU4YeCcKnx coeguHeHUNn.

DoOpMyNUPOBKA OCHOBHBLIX MOJIOXXEHUN TEOPUM XMMUYECKOTO CTPOEHMS
OpraHMYeckUx COeOMHEHUM W XapaKTepucTuka B CBeTe 3ToM  Teopuu
CBOWCTB OCHOBHBbIX KI1aCCOB OpraHMYeckmux coeanHeHNn

BaxHeWlwue BelecTBa
MaTepuanbl

XapakTepucTuka coctaBa, CTPOEHUS, CBONCTB, NOSTyYEHUSs N NPUMEHEHUS
BaxHenwunx metannos (IA v Il A rpynn, aniomMuHus, xene3a, a B
€CTECTBEHHO-Hay4YHOM Mpodune un HekoTopbiX d-anemMeHToB) U UX
CcCOoeNHEHUN.

XapakTepucTuka coctaBa, CTPOEHWUSA, CBONCTB, NONYyYeHUss U NPUMEHEHNS
BaxHenwunx Hemetannos (VIII A, VIIA, VIA rpynn, a Takke asoTa u
docdopa, yrnepoga U KpemMHus, Bogopoda) U UX COeAUHEHUN.
XapakTepucTuka coctaBa, CTPOEHUS, CBOWCTB, NOMYyYEeHUs U NPUMEHEHNS
BaXKHENLUNX KIAacCOB YrneBogopoaoB (ankaHoB, LMKIOankaHoB, ankeHoB,
ankuHOB, apeHoB) M UX Hambornee 3Ha4YMMbIX B HApPOOHOXO3SNCTBEHHOM
nraHe npeacraBuTenen.

AHanorMyHass xapakTepucTvka BaKHeWwWwux npeacraBuTenen  Opyrux
KIacCOB OpPraHM4eckux COeAWHEHW: MeTaHona W 3TaHona, CITOXHbIX
3chmpoB, XUpoB, Mbif, anbaeraoB (hopmanbgerngoB u auetansgervaa),
KETOHOB (aueToHa), KapOOHOBLIX KUCMOT (YKCYCHOW KUCMOTbl, [Anis
€CTEeCTBEHHO-Hay4yHOro npodung npeacraButene Apyrux  Krnaccos
KMCNOT),  MOHOcaxapuaoB  (FMOKO3bl), AucaxapugoB  (caxaposbl),
nonucaxapvaoB (Kpaxmana W Lennionosbl), aHwnuHa, amMuUHOKWUCIIOT,
GenKoB, NCKYCCTBEHHbIX U CUHTETUYECKMX BOJIOKOH, Kay4yKOB, NiiacTmacc

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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lNpogomkeHne

CopepxaHue oby4eHus

XapakTepucTMKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYyAeHTOB
(Ha ypoBHe y4eOHbIX 4eNCTBUN)

Xnmuyeckum
CUMBOIMKA

A3bIK n

Mcnonb3oBaHne B y4yebHOM UM  npodeccroHarnbHon
XUMUYECKNX TEPMUHOB Y CUMBOJTUKM.

HasBaHue un3y4eHHbIX BeLECTB MO TpMBMANbHOW WU MEXAYHAPOOHOM
HOMEHKNaType W OTpaXeHuMe cocTaBa 3TUX COEOUHEHUA C MOMOLLbIO
XUMUYECKNX OPMYIT.

OTpaxeHne XMMUYECKMX MPOLIECCOB C MOMOLLBIO YPaBHEHUN XUMUYECKUX
peakummn

AeATeNIbHOCTU

Xumunyeckue peakuuun

OObsiCHEHME  CYLLHOCTM  XUMUYecKkMx npoueccoB. Knaccudumkaums
XUMUYECKUX peakuMn No pasnuyHbiM MNpU3HaKkam: 4Yucriy u CcocTaBy
NPOAYKTOB M peareHToB, TennoBomy adpekTy, HanpasneHuio, ase,
HanUuMo KatanusaTtopa, WU3MEHEHW0 CTEeneHem OKUCMNEHUS 3MEMEHTOB,
obpasylowux BeLLecTaa.

YcTaHoBKa nNpm3HakoB OOLLEro M pasnnyHoro B TUMOMOMUKU peakuun ang
HeopraHM4yeckon n opraHuyeckon xmmuu. Knaccudpmumkaums BewwecTts u
NPOLLECCOB C TOYKU 3PEHMSI  OKUCIEHUSA-BOCCTaHoBNeHusa. CoctaBneHue
YPaBHEHUM peakLMin C NOMOLLbIO METOAA 3MEKTPOHHOro 6anaHca.
O6BbsICHEHNE 3aBMCUMMOCTU CKOPOCTU XMMMWYECKOW peakumMn U MOoSIoXeHWs
XMUMMYECKOTO paBHOBECUS OT pasnmyHbIX (hakTopoB

XMMUYECKNIN IKCNEPUMEHT

BbinoOnNHeHne XMMWYECKOro 3KCrnepvMeHTa B MNOMIHOM COOTBETCTBUM C
npasunamu 6esonacHoctn. HabniogeHve, dwukcauma wn - onucaHue
pe3ynbTaTtoB NPOBEAEHHOro 9KCNnepuMeHTa

Xumunyeckas nHdopmaumsa

lMpoBegeHne CaMOCTOSATENBHOIMO MNOWCKA XUMWYECKOW WHopmaumm c
NCMNOMb30BaHNEM Pa3NNYHbIX UCTOYHMKOB (Hay4YHO-MONYNSAPHbLIX U3AaHUR,
KOMMbIOTEPHbIX 6a3 AaHHbIX, pecypcoB NHTepHeTa).

Mcnonb3oBaHe KOMMbIOTEPHBIX TeXHonorMnm ans obpabotkm u nepegaun
XUMMYECKON MHOPMALMK 1 ee NpeacTaBNeHns B pasnnyHbliX hopmax

PacuyeTbl NoO XUMW4YECKUM
c¢opmynam u ypaBHeHUsIM

YcTaHOBKa 3aBMCMMOCTM MeXAYy KayeCTBEHHOM W KOMMYECTBEHHON
CTOPOHaMM XMMUYECKNX OOBEKTOB WM npoueccoB. PelueHne pacyeTHbIX
3a4ad No XxMMn4eckum popmynam n ypaBHEHUAM

MpodmnbHoe 7]
npodeccuoHanbHo
3HauYMMoe copaepxaHue

OObsACHEHNE XMMUYECKMX ABMIEHUIA, MPOUCXOAALMX B Nnpupoae, ObiTy u Ha
Npoun3BOACTBE.

OnpegeneHve BO3MOXHOCTEN NPOTEKaHWUS XMMWUYECKMX NpeBpalleHui B
PasfnnYHbIX YCIOBUSIX.
CobGniogeHvne  npaBun
OKpYyXatoLlen cpege.
OueHka BNUSHUS XMMWUYECKOrO 3arps3HeHWs OoKpyxalolwewn cpedbl Ha
OpraHmU3M 4yenoeeka u apyrume Xmeble opraH1M3mbl.

CobntogeHne npasun 6e3onacHoro obpalleHns ¢ roployrMn U TOKCUYHBIMU
BelllecTBamMu, nabopaTtopHbIM 060pyA0BaHUEM.

9KOJ10Ir’nM4ecKkun rpamMoTHOro nosegeHua B

MogroToBka pacTBopoB 3a4aHHON KOHUEHTpauunn B 6bITy n Ha
npon3BoacTBe.
Kpl/ITW-IeCKaﬂ OLUeHKa OOCTOBEPHOCTU XUMUYECKOW I/IHq)OpMaLI,VII/I,

nocwnarou.l,eﬁ M3 pa3HblIX NCTOYHNKOB

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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8. YYHEBHO-METOAMYECKOE U MATEPUAIIbHO-TEXHUYECKOE
OBECIMNEYEHUE NPOIrPAMMbI YYHEBHOU ANCLUUTMITUHBI «XUMUA»

Hanu4yne nomeweHun: Ne 1413 kabnMHET XMMuun.

O6opynoBaHue yyebHoro kabuHeTa:

Komnnekt mebenu anga yyebHoro npouecca.

CpeqactBa 0byyeHus: [locka knaccHas, HarnsagHble nocobusa (cxembl, Tabnuubl, wa-
pOCTEpPXXHEBbBIE MOAENN MOSIEKYN), XMMUYecKasa nocyaa, XMMn4eckme peakTushbl,

aBTOPCKUM KOMMIEKT KOMMbIOTEPHbIX NPe3eHTaLni.

MynbTumeguiiHoe obopyaoBaHue: HoOyTbyK, NPOEKTop.

MporpammHoe obecnedeHune: Microsoft Volume Licensing Service Center, Kog co-
rmaweHna V9002148, ¢ 30.06.2016 no 30.06.20222; JIMUEH3NOHHBIN cepTudukaT
Ne17EO-171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 o
13.03.2020 e

PEKOMEHOYEMAA NUTEPATYPA
Ona ctyaeHToB

1. MabpuensH, O. C. Xumunsa gns npodeccmn n cneynanbHOCTEN eCTeCTBEHHO-
Hay4yHoro npoduns: ydebHuk gna CIr1O - M. : Akagemus, 2018.

2. Epoxun HO.M., KoBanesa W.b., Xumus ana npodeccuin n cneumnanbHOCTEN TeX-
HUYECKOro N eCTeCTBEHHO-Hay4yHOro npodunen, [OnekTpoHHbi pecypc]: 2018 —Mockea:
Axagemus, 2018. - on-line

3. XomueHko, N. . Obwasa xmmusa : y4ebHunk ansa cpeq. npod. obpasoBaHua M. :
HoBas BonHa, 2017.

HdononHutenbHaa nuTepartypa

1. NabpuensH O.C., Octpoymos W.T., Cnagkos C.A., opodeeBa H.M. NpakTukym:
y4yeb. NMNocobue ans cTya. ydpexaeHun cpeq. npod. obpasosaHusa. — M., 2014.

2. Nabpuenan O.C., JlbicoBa .. Xumuna. TecTbl, 3agaym 1 ynpaxHeHus: y4eob.
nocobue ons cTya. ydpexageHun cpeq. npody. obpasosaHus. — M., 2014.

Ona npenopaBatenen

1. ®egepanbHbin 3akoH OT 29.11.2012 Ne 273-d3 «O6 obpasoBaHum B Poccurickom
depepaummy.

2. MNpukas MuHuctepctBa obpasoBaHus M Haykn PO ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUU (bedepanbHOro rocygapcTBeHHoro obpasoBaTenbHOro ctaHgapTa cpegHero
(monHoro) obwero obpaszoBaHna».

3. MNMpukas MuHuctepctea obpasoBaHna n Haykm PO ot 29.12.2014 Ne 1645 «O

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHasy, xpaHauwemycs 8 1C Konnedx
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BHECEeHUN nameHeHnn B MNpukas MuHuctepcTBa obpasoBaHns u Haykm PO ot 17.05.2012
Ne 413 “O6 yTBepxaeHun denepanbHOro rocygapCcTBEHHOro ob6pasoBaTesibHOro
cTaHgapTa cpegHero (nosHoro) obuiero obpasoBaHus”».

4. MNMpukas MuHuctepctBa obpasoBaHus n Haykm PO ot 31.12.2015 Ne 1578 «O
BHECEHUN M3MEHEHMN B dhedeparnbHbii rOCy4apCTBEHHbIN OBpasoBaTeNbHbIA CTaHOaApT
cpegHero obuiero obpasoBaHus, yTBEPXKAEHHbBIA Npuka3om MuHUcTepcTBa 0bpa3oBaHus
n Haykn Poccuinckon degepaumm ot 17 mast 2012 Ne413».

5. NpumepHas ocHoBHas obpasoBaTenbHas nporpammMa cpegHero obuwero obpaso-
BaHus, ogobpeHHas pelieHneM denepanbHoro y4ebHo-mMeToanveckoro oobegMHeHNs No
obuemy obpasoBaHuto (MpoTokon oT 28 mtoHsa 2016 r. Ne2/16-3)

6. Nlucbmo [enapTaMeHTa rocygapCTBEHHOW MONMUTUKM B cdepe NoAroTOBKU
pabouunx kagpos n ANMNO MuHobpHaykm Poccum ot 17.03.2015 Ne 06-259 «PekomeHaauuu
no opraHuMsauuu nonyvyeHns cpegHero obuiero obpas3oBaHWs B npedenax OCBOEHUS
obpasoBaTtenbHbIX NporpamMm cpegHero npodeccuoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuiero obpasoBaHus ¢ yyetom TpeboBaHnn doeaeparnbHbIX rocyaapCTBEHHbIX
obpasoBaTenbHbIX CTaH4APTOB M NonydYaemon npodeccun unm cneumanbHOCTU CpeaHero
npodeccnoHanbHOro obpasoBaHnN».

7. lNabpuensan O.C., Jlbicoea I'.I. Xumusa: kHura gna npenogasartens: yy4eb.-metog.
nocobue. —M., 2012.

8. MNabpuenan O.C. un gp. Xumus gns npodeccun n cneynanbHOCTEN TEXHNUYECKOTO
npoduns (9NeKTpoOHHOE NPUOXeHUe).

AneKTpPOHHbIe o6pa3oBaTeribHbIe pecypcChbl

1. OBC «Book.ruy, https://www.book.ru

2. 96C « OPAUT»https://www.biblio-online.ru

3. 3BC «Akagemunsay, https://www.academia-moscow.ru

4. 3paTtenbcTBO «JlaHby, https://e.lanbook.com

5. OneKkTpoHHO-6nbnmnoTeyHas cuctema «YHuBepcuTeTckas BGubnnoTeka
OHNanH», https://www.biblioclub.ru

UHTepHeT-pecypcChbl

www. pvg. mk. ru (onumnmnaga «lMokopn BopobbeBbl ropbi»).

www. hemi. wallst. ru (O6pasoBaTenbHbI CanT A1 LWKONIbHUKOB «XUMUS»).

www. alhimikov. net (ObpasoBaTenbHbI CanT AN LWKOMNbHUKOB).

www. chem. msu. su (3nekTpoHHasa BubnmoTeka No XxMmmn).

Www. enauki. ru (MHTepHeT-u3gaHve ang yumtenen «ECTecTBeHHbIe HayKuy).

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx


https://www.biblio-online.ru/

~ KeiPK

KMPK BIrAP® ®I'BOY BO «KI'TY»

dain: MO — 23.02.01.0Y0.09.1.PN |

ECTECTBO3HAHVE (XUMWS) |

C. 37/38

www. 1september. ru (MeTognyeckas raseta «llepBoe ceHTAOPA»).

www. hvsh. ru (kypHan «Xumus B LLKOMEY).

www. hij. ru ()kypHan «XuMmns un >xmsHby).

www. chemistry-chemists. com (3neKkTpOoHHbLIN XXypHan « XUMUKU Y XUMUA»)

9. NNMAHUPYEMBbIE PE3YJIbTATbI U3YYEHUA YYEBHOIO NPEOMETA.

KoHTporb ©“  oueHka

pe3ynbTaToB

OCBO€HUA

y4yebHOM  OUCUMNNUHBI

ocyulecTBndeTcd npenogasarernieMm B rpouecce npoeeaeHua npakTny4eckmnx 3aHATUN 1”

nabopaTopHbix paboT, TecTMpoBaHus,

a TaKxe

NHAMBUAYanNbHbIX 3a4aHUA, MPOEKTOB, UCCIea0oBaHMUNA.

BbIMNOJIHEHUA

obyyvarowmnmmca

Pe3ynbTaTbl 00y4eHus

MpeameTHbIE

MeTanpegmeTHble,
JINYHOCTHbLIE

®DopMbI U METOALI KOHTPOSIS U OLLEHKU
pe3ynbTaToB 06y4yeHus

yMeTb:

HasblBaTb: M3yYeHHbIE BELLECTBA MO TPUBMANBHOW UNN YCTHbIN 7 NUCbMEHHBIN

MeXayHapOAHOW HOMEHKnaType; anddepeHUnpoBaHHbI onpoc,
npoBsepka BbIMONTHEHUS AOMaLLHUX

OK1- OK10 3agaHun, obyvaowme M NpoBEepPOYHble

camocTosTenbHble  paboTbl,  3awmTa
nabopaTopHbIX pabor, TecToBble
3agaHusi

onpefensTb: BaneHTHOCTb W  CTENEHb  OKWUCMEHUSI NUCbMEHHBIN AnddepeHUNpoBaHHbI

XMMUYECKMX 3NEMEHTOB, TWUM XWMWUYECKOW CBA3M B onpoc, npoBepka BbIMONTHEHUSI

CoeauHeHnsaX, 3apsa UoHa, XapakTep cpedbl B BOAHbIX AOMallHUX  3afjaHui, obydaowue wn

pacTtBopax HeopraHn4yecKknx " opraHn4ecKmnx OK1- OK10 NpoBepOYHble paboThl, 3awmTa

COeVHEHWN, okucnuTenbs " BOCCTaHOBUTEIb, nabopaTtopHbIX pabor, TecToBble

NPVHaANEeXHOCTb  BEWeCcTB K pasHbiM  Knaccam 3agaHus

HEopraHNYecKMX 1 OpraHNYeCKUX COEAUHEHUN;

XapakTepu3oBaTb: 3fIEMEHTbl MarblX NepuoaoB MO MX obydyalowme u npoBepoyHble paboThl,

nonoxeHnuwto B [epuogndeckonr  cucteme  O.N. 3awmTa nabopaTopHbIx paboT, TecToBble

MeHpeneeBa; obLimne XMMUYECKMe CBOWCTBA MeTarnmnos, 3agaHusi

HemeTansnoB, OCHOBHbIX KIacCOB HEOpPraHN4ecknx wu OK1- OK10

OpraHNYecKMx COEAMHEHUN; CTPOEHWEe WU XMMUYecKune

CBOWCTBA W3YYEHHbIX HEOPraHWYECKMX U OPraHnyYecKmx

coegUNHEeHUN;

0ObACHATL: 3aBUCMMOCTb CBOWCTB BELUECTB OT WX YCTHbIN " NUCbMEHHbIN

cocTtaBa W CTPOEHUS, NpUMPOAY XUMWUYECKON CBS3M andepeHUNpPOBaHHbI onpoc,

(MOHHOW KOBaneHTHOW, MeTannM4yeckon U BOAOPOAHOW), OK1- OK10 npoBepka BbINONTHEHUSI OOMaLLHUX

3aBMCUMOCTb ~ CKOPOCTM  XMMMWYECKOM  peakumm 1 3agaHun, obyvalowme n NpoOBEPOYHble

NOMOXEHNE XMMUYECKOr0 paBHOBECUS OT pPasnnyHbIX paboTbl, 3awmTa nabopaTopHbix pabor,

aKTopOB; TECTOBbIE 3aaHus

BbIMOMHATb XUMUYECKUIA 3KCNEPUMEHT: no YCTHbIN " NUCbMEHHbIN

pacno3HaBaHWIO  BaXHEMWLIMX  HEOpraHW4yeckux wu andepeHUNpPOBaHHbI onpoc,

OpraHM4Yeckux CoOeanHEHNI; OK1- OK10 nposepka BbINOMHEHNSA JoMaLLHUX
3ajaHuii, 3awmTa nabopaTtopHbix pabor,
TECTOBble 3afaHuns

NPOBOAUTb:  CaMOCTOSATENbHBIN  MOWUCK  XUMWYECKOWN npoBepka BbINONTHEHUS AOMaLLHUX

MHpopMaLmm c MCMoNb30BaHNEM pasnnyHbIX 3agaHui, 3awwmTa nabopaTopHbix paboT

MCTOYHMKOB (Hay4HO-NONYNSAPHbIX n3aaHunn,

KOMMblOTEpHbIX 6a3 aaHHbIX, pecypcoB WHTepHeTa); OK1- OK10

MCMNOmnb30oBaTb  KOMMbIOTEPHbIE  TEXHoMormM  Ans

06paboTkM 1 nepepayn xMMuyeckon MHdopmauum n ee

npeAcTaBnexnst B pasnunyHbix opmax;

CBA3bIBaTh: M3yYeHHbI  maTepuan CcO  CBOew OK1- OK10

NpodeccroHabHOM AESTENBHOCTLIO;

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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lNpogomkeHne

Pe3ynbTaThl 06y4YeHuUs

MpeameTHbIE

MeTanpenmeTHble,
JINYHOCTHbLbIE

®opMbI U MeTOAbI KOHTPOISA U OLIEHKU
pe3ynbTaToB 06y4YeHUs

aMUHOKMCNOThLI, Benku, NCKYCCTBEHHbIE N CUHTETUYECKNE
BOJ1OKHa, Kay4yKku, ninactmMmacchbl

pellaTtb: pacyeTHble 3a4a4vun Mo XMMUYECKMM dhopmynam OK1- OK10 npoBepka BbIMONTHEHUS OOMaLLHUX

1 YpaBHEHUAM; 3agaHui, 3awmTta nabopartopHbIx paboT

MCnonb3oBaTb NPUOOpPEeTEHHbIE 3HaHUA U YMeHUs B

NPaKTU4EeCKON AeATENbHOCTN U NOBCEAHEBHOMN XU3HMU:

e ansa obbscHeHus XUMUYECKMX SIBINEHUN,

npoucxoasaLwux B npupoae, 6bITy U Ha NPOU3BOACTBE;

* onpegeneHnsi BO3MOXHOCTU NPOTEKAHUSA XUMUYECKNX

npeBpalleHnii B pPasfnyHbIX YCMOBUAX U OLEHKN UX

rnocneacTBui;

*  3KONOrM4ecKku rpaMoTHOro noBeaeHns B

OKpy>KatoLLen cpeae; OK1- OK10

* OUEHKM  BMUAHUSA  XMMWYECKOro  3arpsi3HeHus

OKpy>KaloLen cpefbl Ha OpraHM3Mm 4enoBseka W Apyrue

XWBblEe OpraHn3Mbl;

» Ges3onacHoro obpalleHus C roprYUMMN 1 TOKCUYHBIMA

BeLlecTBaMu u nabopaTopHbiM 060pyLoBaHMEM;

*  MNPWUroTOBMNEHWNS PAcTBOPOB 3aJaHHOM KOHLUEHTpaLun

B ObITY U Ha NPOU3BOACTBE;

*  KPUTUYECKOW OLEHKM [OCTOBEPHOCTM XUMMUYECKON

MHdOpMaLmK, NOCTyNaLLEN N3 pasHblX NCTOYHMKOB.

BaXkHeMnLme XMMUYecKkmne NOHATUSA: BELLECTBO, npoBepka BbINOSIHEHUS OOoMaLLHUX

XMMUYECKUIA SNEMEHT, aTOM, MOfeKyna, OTHOCUTENbHbIE 3a0aHuA,  XMMUYEecKne OVKTaHThI,

aToMHas M MOMeEeKyrnsipHas Macchbl, WOH, annoTponwus, obyyatome n NpOBEPOYHbIE

M30TONMbl, XMMUYECKas CBSA3b, MEKTPOOTPULIATENbHOCT, camocTosiTenbHble paboTbl, TecToBble

BaneHTHOCTb, CTENeHb OKUCIEHUS, MOMb, MOMsipHas 3aaHusi, OTYETbI MO CaMOCTOSATENbHbIM

mMacca, MonsipHbli 006bem ra3oobpasHbix BELLECTB, paboTtam

BELLEeCTBA  MOMEKYNMAPHOr0O U HEMOIEKYNSAPHOro OK1- OK10

CTPOEHUs, pPacTBOPbl, JMEKTPONUT W HESMNEKTPOmNuT,

3NEeKTponuTMYyeckas  guccoumaumsi, OKUCIUTENb U

BOCCTAHOBUTENb, OKWUCINEHWE U  BOCCTaHOBIEHME,

TennoBon 3ekT peakuun, CKOPOCTb XMMUYECKOMN

peakumu, KaTanus, XMMUn4eckoe paBHOBecKe,

yrnepogHbln  ckeneT,  (yHKUMOHanbHas rpynna,

1M30Mepwsi, FOMOSOrus;

OCHOBHbIE 3aKOHbl XMMUWN: COXPaHEHNs MaccChbl BELLECTB, npoBepka BbINOJTHEHUS OOMaLLHUX

NOCTOsIHCTBA COCTaBa BewecTB, [lepnogmyecknin 3akoH OK1- OK10 3agaHui, 3awwmTa nabopaTopHbix paboT

O.W. MeHgeneeBa;

OCHOBHble  TEOPUU  XMMUW;  XMMUYECKOW  CBA3M, npoBepka BbINONTHEHUSI OOMaLLHUX

3MNEeKTPONINTUHECKON avccouunaumu, CTPOEHWS 3a@aHuil,  XUMWUYECKME OVKTaHTHI,

OpraHNYecKMX 1 HEOPraHUYECKNX COEANHEHWN; OK1- OK10 ggn:ifiﬁznb%le n paGOTS,pOBTZ?;:g:z
3a0aHnsi, OTYETblI MO CAMOCTOSITENbHBLIM
pabotam

BaXHeMWMe BeWecTBa W Marepuarnbl: BaXHewlwune OTYETHLI MO CaMOCTOATENbHBIM paboTam,

MeTannbl W ChnaBbl; CepHasi, CofsiHasi, as3oTHas W NoAroToBka M 3awwuta pedepatos

yKCyCHasi  KUCrnoTbl; ©GnaropogHble rasbl, BOAOPOA, TekyLmnn KOHTPONb B hopme:

KMCNopos, ranoreHbl, WenoyHble MeTansbl; OCHOBHbIE, v\ camocTosiTENbHbIX paborT;

KACMNOTHbIE M aMd@OTepHble OKCUMAbl W TrMOpoKcuabl, v' nabopaTopHbiXx paboT;

LLenoYn, YrMeKUCTbIA U YrapHbI rasbl, CEPHUCTLIN ras, v\ TemMaTU4ecKux TECTOB;

aMmMmnak, BoAa, NMPUMPOAHbIN ra3, MeTaH, 3TaH, J3TWUMEH, OK1- OK10 v XMMWYECKMX OUKTAHTOB;

aueTureH, xnopug Hatpus, kapboHat n rugpokapboHat v\ KOHTPONnbHbIX paboT no Temam

HaTpus, kapboHaT n ocdat kanbumsi, 6eH305, MeTaHoN y4ebHOM ANCUMMINHBI.

M 9TaHon, CrnoxHble  3dupbl, XWpbl,  MbIna, WToroBbin KOHTpOIb B dopme

MOHOcaxapuabl (Fntoko3a), Aucaxapuabl (caxaposa), anddepeHUMPOBaHHOrO 3a4eTa.

nonucaxapugbl (Kpaxman W Uennonosa), aHumuH,

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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