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1. TACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUTLIAHBI

XumMusa

1.1. OOaacTh npuMeHeHHus1 padoyeil MpOrpaMMbl

Pabouass mporpamma yue6Hoi aucturummabl O] 10 Xumwus sBisieTcss 4acThbio
OCBOGHHS TIPOTPaMM TOATOTOBKH CIICIIUAIMCTOB CPEIHETO 3BEHAa B COOTBETCTBHU C
®I'OC CIIO cneunansroctu 51.02.03 bubnuoreuno-uHpopMainoHHast 1€ TEIBHOCTD.

Pabouass mporpamma o6mieoOpazoBarenbHOl y4yeOHo# muctmmuuasl Ol 10
«XuMHS» MOXET OBITh HCHOJb30BaHA B NPO(ECCHOHATBHBIX 00pPa30BATEIBHBIX
OpraHM3alysIX, peaJu3yloIMX o0pa30oBaTeNbHYI0 TMPOTPaMMy CpPEAHETO OOIIero
oOpa3oBaHMs B Ipeleiax OCBOEHHUS MPOTrpaMM IMOATOTOBKH CIELUAIMCTOB CPEIHEro
3BEHA.

lenu w 3amayum JUCHUIUIMHBI — TPEOOBAHMS K pe3yjbTaTaM OCBOCHHS
JTUCUUTUINHBL:
B pe3ynbrate ocBoeHMs y4eOHOM TUCIUIUIMHBI 00YYaroMiCs JOJIKEH:
yMeTh:

1)yMeTh BBISBIISATh XapaKTEPHbIC MPU3HAKH M B3aUMOCBSI3b M3YYCHHBIXITOHSTHI,
MPUMEHATh COOTBETCTBYIOUIME TOHATUS TMPU ONHCAHWM CTPOEHUST U CBOWCTB
HEOPraHMYECKUX MOPTaHUYECKUX BEIIECTB M MX MPEBPAILECHUIl; BBISBISATH B3aUMOCBS3b
XUMUYECKUX 3HAHUHI C MOHATUAMH HUIIPEACTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYUYHBIX
MIPEIMETOB;

2) YMETH UCII0JIb30BATh HaVMEHOBAHHUS XUMUYECKUX
COEAMHEHNUMEXKIYHAPOAHOTO COK03a TEOPETHYECKOM W MNPUKIAAHOM XUMHHA U
TPUBUAJIbHBIE HA3BaHUS BEIIECTB,0THOCALIMXCS K U3YYEHHBIM KJIacCaM OPTaHMYECKHUX U
HEOPraHWYECKUX COEIMHEHH; UCII0JIb30BAThXUMUYECKY) CUMBOJIUKY ISl COCTABIICHHUS
(opMyJl HEOPraHMYECKHUX BELIECTB, MOJEKYJSPHBIX HCTPYKTYPHBIX (pa3BEepHYTHIX,
COKpAIEHHBIX M CKEJIETHBIX) (OPMYJI OpraHMYECKHX BELIECTB; COCTaBISThbYpPaBHEHUS
XUMHUYECKUX PEAKIIMA U PACKpPbIBATh UX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii MOCPEICTBOM COCTaBIICHUS AJICKTPOHHOTO OallaHca 3TUX PEeaKIUil; peakIiuii
MOHHOTO OOMEHANyTeM COCTaBJICHHUS! MX TOJHBIX U COKPAILlEHHBIX MOHHBIX ypaBHEHUM;
peakiuit TUIPOJIN3a, peakiuit KOMILJIEKCOOOpa30BaHUs (Ha npumepe
TUAPOKCOKOMITJIEKCOB IIMHKA M aJIOMHUHHUS); MOATBEPKIATHXapPAKTEPHbIE XUMUUYECKHE
CBOWCTBA BEUIECTB COOTBETCTBYIOUIMMHU JKCIEPUMEHTAMH U 3aNUCAMHYPABHEHUU
XUMHUYECKUX PEaKIIUM;

3) yMeThb YyCTaHABJIMBATh MPUHAUICKHOCTh HM3YYCHHBIX HEOPTaHUYECKUX
MOPraHMYECKNX BEUIECTB K ONPEACIICHHBIM KiaccaM M TIpyIlnaM COEIWHEHUH,
XapaKTEpPHU30BaTh MX COCTAB HMBAXXHEHIIHME CBOMCTBA; ONPEIEIATh BUABI XMMHYECKUX
CBA3€H (KOBAJIEHTHAs, UOHHAS, METAJNINYECKAs,BOJOPOAHAsS), TUIIBI KPUCTAUIMYECKUX
PEIIETOK BEIIECTB; KIacCU(DUIIMPOBATh XUMUUECKHE PEaKIUU;



4)  yMeTp  TPOBOOUTH  pacueTsl MO  XUMHYECKUM  QopMmyrnaMm U
YPaBHCHUAMXUMHUYECKHX pEaKuid C HUCHOJb30BaHWEM (DU3MYECKHX  BEIUYHH,
XapaKTEpPU3YIOUIMX  BEIIECTBA  CKOJWYECTBEHHOM  CTOPOHBI:  Macchl, 00bema
(HOpManbpHBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA;UCIIONIb30BATh CUCTEMHBIE
XUMHYECKUE 3HAHUS JJISI MPUHSATUS PEMICHUNM B KOHKPETHBIX YKW3HEHHBIXCUTYaLHUSX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM;

5) yMeTh IUJIAHMPOBATH M BBIMOJHATH XUMHUCCKUN SKCIIEPUMEHT(IIPEBPAIICHUS
OpPraHUYECKUX BEUIECTB IPU HATPEBAHHMM, IOJYYEHUE OHTUIEHA W HU3YYECHHE €ro
CBOWCTB,KaUYECTBEHHbBIE pEAKIWHA Ha albACTHAbl, KpaxMmal, YKCYCHYK KHCIOTY;
JeHaTypalus OeJIKOB IMPUHArPEBaHUM, IIBETHBIE PEaKIMU OEJKOB; IMPOBOJUTH PEAKIIMH
MOHHOTO OOMEHa, OIpEeNeNsaTh CPEAYBOIHBIX PAaCTBOPOB, KAUECTBEHHbBIC PEAKIUU Ha
cynmbdar-, kapboHaT- W  XJIOPUA-aHWOHBI, HAa  KATHOHAMMOHHWS;  pEIIaTh
AKCIIEpUMEHTaNIbHbIC 3afaur 1o TemaM "Metauiel" u "Hemeramisl") B COOTBETCTBUU
CIpaBUJIaMHU TEXHHKU 0€30MaCHOCTH NP OOpaIleHHH C BEIIECTBAMHU M J1a00paTOpHBIM
000pyI0OBaHUEM;IPEACTABIATh PE3YJIbTaThl XMMHUYECKOIO SKCIEpUMEHTa B (opme
3alUCH YPaBHEHUN COOTBETCTBYIOIIMXPEAKUUNA U (POPMYIHPOBATH BHIBOABI HA OCHOBE
ATUX PE3YJIbTaTOB,;

6) yMmMeTh aHaTM3MPOBaTh XUMHYECCKYI0 HH(OPMAIHIO, TONyY4aeMyl H3pPa3HBIX
HUCTOYHHUKOB (CpeACTB MaccoBoi nH(popMaluu, cetb UHTEpHET u apyrue);

7) yMeTh cOOIOIaTh MPaBHJIa SKOJIOTHUECKH 1IeTIECO00Pa3HOTO TIOBEACHUSB OBITY
U TPYIOBOH JEATEIBHOCTH B LEISAX COXPAHEHMS CBOErO 3J0POBbS U OKPYKAIOIIEH
OPUPOAHOWCPEBl; YUYUTHIBATh OMNACHOCTH BO3ACUCTBHS HA JKUBBIE OPTaHHU3MBI
ONpEIECICHHBIX BELIECTB, IOHMMASCMBICI II0KA3aTeNsl MPEAEIbHOM JIOIyCTHUMOU
KOHLIEHTpaI1y;
3HATh:

1)3HaTh 0 CHOPMUPOBAHHOCTH TPEJICTABICHUN: O MaTEPUAIILHOM EIMHCTBE MHpA,
3aKOHOMEPHOCTSIX MIIO3HABAEMOCTH SIBIEHUM MPHUPOJIbI; O MECTE M 3HAYEHHH XMMHUH B
CUCTEME €CTECTBEHHBIX HAyK M €€ pOJUB OOEClEeUEeHUU YCTOMYMBOTO pa3BUTHUSA
YeJIOBEYECTBA: B PEUICHUM MPOOJIeM SKOJOTMYECKON,SHEPreTUYECKOM U MHUIIEBOMN
0e30macHOCTH, B  pa3BUTUM  MEIULMHBI, CO3JAaHUM  HOBBIX  MaTEpPHAJIOB,
HOBBIXUCTOYHUKOB AHEPruu, B 00ECIEUEHUU PALMOHAIBHOIO MPUPOJIONOIb30BAHUS, B
(OpMHPOBAHUMMHUPOBO33PEHUS U OOIIEH KyJNbTYphl YEJIOBEKA, a TAKKE HKOJIOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOHON Cpene;

2)3HaTh OBJIQJICHUM CHCTEMOM XUMHYCCKMX 3HAHHH, KOTOpas BKJIFOYACT:
OCHOBOTIOJIaraouue MOHATUSA(IONOTHUTENIBHO K CUCTEME MOHITHI 6a30BOr0 YpPOBHS) -
M30TOIbI, OCHOBHOE U BO30YXXICHHOE COCTOSHHE aToMa, THOpuUau3alus aTOMHBIX
opbutaneit, xumuyeckas cBsi3b ("o " W "m -CBA3B'", KpaTHBIC CBSI3H),MOJISIpHAS
KOHIEHTpalus, CTpYKTypHas Gpopmyia, uzoMepust (CTpyKTypHasi, reoMeTpudecKkas(Iuc-
TpaHC-U30MEPHUS), THUIBl XUMHUECKHUX pEaKIHil (rOMO- M TeTEepOreHHbIE, O0OpaTUMBbIE
nHEeoOpaTUMBbIE), PAcTBOPbI (MCTUHHBIE, JUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUIPATHI,
CTENEHb JIUCCOLMALMU, DBJEKTPOJIU3, KPEKUHT, PU(DOPMHUHT); TEOpPUHU U 3aKOHBI,
3aKOHOMEPHOCTH,MUPOBO33PEHUYECKUE 3HAHMS, JIeKAIIMe B OCHOBE TOHUMAaHUS
OPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKUXSIBICHHUI, COBPEMEHHBIE MPEICTABICHUS O
CTPOEHMHU BEILECTBA HA AaTOMHOM, MOJIEKYJISPHOM M HaJAMOJEKYISIPHOM YPOBHSX;
OPEACTABICHUS O MEXaHU3Max XUMHUYECKHX pEAKUUWd, TEePMOAMHAMUYECKUXHU
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKaHHs, O XHUMHYECKOM DPaBHOBECHH,



JTUCTIEPCHBIX CHCTeMaX, (DAaKTOJOTUUECKHE CBEACHHS O CBOMCTBAX, COCTaBE, MOIYYCHHUH
1 0€301aCHOM MCTOJb30BAaHUMBAXXHEHIITUX HEOPTAHNYECKUX U OPTAHUYECKHUX BEIIECTB B
OBITYy W TIPAKTUYECKOW JEATECTLHOCTH YEJIOBEKAa; OOIMMUX HAy4YHBIX MPHHIUIAX
XUMUYECKOTO TMPOM3BOACTBA (HAa TPHMEpPE MPOM3BOJCTBA CEPHOM KHUCIOTHI,aMMHAKA,
MeTaHoJa, iepepaboTku HePTH);

3)3HaTh O BJAJCHUU OCHOBHBIMH METOJAMH HAyYHOTO MO3HAHHUS BEIIECTB H
XUMHYCCKUX SBICHUN(HAOIIOICHUE, N3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE),

1.2. KoanyecTBO 4acoB Ha OCBOEHHE yqeﬁHoﬁ ANCIHUIIJIMHBI

Bcero — 52 yaca, B TOM 4HUCIIe:
MaKCUMaJbHOW y4eOHOW Harpy3ku oOywarommxcs 52 yaca, BKItouas 00s3aTeNbHOM

ayTUTOPHON y4eOHOM HArpy3ku oO0ydarmuxcs 52 yaca;
CaMOCTOSITENIbHOM paboThI cTyaeHTa 0 yacoB.



2.PE3YJIbTATHI OCBOEHUSA YYEBHOM JUCIUILJINHBI

PesynbraTtel ocBOeHHMS paboueidl mporpamMMbl y4eOHON JUCIUTIIMHBI SBIISIETCS
OBJIaJICHHE OOYYAIOIIMMCS BHJIOM JEATCILHOCTH, B TOM 3HAHUSMH M YMCHUSMH B
coorBercTBUM ¢ ®I'OC COO.

HaumeHnoBaHue pe3yJjibTaTa 00y4eHHs

3HaTh

YMmerTn

1)3HaTh 0 CPOPMHUPOBAHHOCTH MPEICTABICHUM:
0 MaTepHalIbHOM €/INHCTBE MUDa,
3aKOHOMEPHOCTSIX M I03HABAEMOCTH SIBJICHMM
HPUPOBI; O MECTE U 3HAUEHUH XUMHHU B CUCTEME
€CTECTBEHHbIX HAyK U €€ POoJu B 00ecledeHUU

YCTOWYMBOTO  Pa3BUTHs  YEJIOBEYECTBA: B
pelieHnn pooieM IKOJIOTHYECKOH,
SHEPreTUYECKOW M MHIIEBOH 0€30MacHOCTH, B
PasBUTHUU MEIUIINHBI, CO3JaHuNn HOBBIX
MaTepUalioB, HOBBIX HMCTOYHHKOB JSHEPIUH, B
o0ecrieueHUn palMOHAILHOTO
PUPOIOIIOIB30BAHHS, B bopMupoBaHUT
MHUPOBO33PEHHUS U OOIEH KyJIbTyphbl YeJI0BEKa, a
TaKKe 9KOJIOTHYECCKU 000CHOBaHHOTO

OTHOLIEHUSI K CBOEMY 3JI0POBBI0 U NPUPOIHOMN
cpere;

2)3HaThb OBJIaICHUM CHUCTEMOH
XMMHMYECKMX  3HaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATal0IME MOHATHUS(IONOIHUTEIBHO K
cucTeMe MOHATUH 6a30BOr0 YpOBHS) - U30TOIBI,
OCHOBHOE U BO30YXJIEHHOE COCTOSIHHE aTOMa,
rudpuIu3anus ATOMHBIX opburanei,
xumuueckast cBsi3b ("o " u "m -cBA3B", KpaTHbIE
CBSI3U),MOJIIpHAsl KOHLEHTpalus, CTPYKTypHas
bopmya, u3oMepus (cTpykTypHas,
reoMeTpuyuecKkasi(Iiuc-TpaHC-U30Mepusi),  THIIBI
XUMHYECKHX peakiuid (roOMO- M TeTepOTCHHEIE,

oOpatumble U HeoOpaTHMbIE),  pPacTBOPHI
(MCTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPUCTAJIOTUAPAThl, CTENEeHb JAMCCOLMUAINH,

AIIEKTPOJIN3, KPEKUHT, pU(OPMHHI); TEOpUU H
3aKOHbBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE
3HAaHUA, JIeKallMe B OCHOBE IIOHMMAaHUSA
IPUYUHHOCTY U CHCTEMHOCTHM XUMHYECKHX
ABJICHUN, COBPEMEHHbIE TMPEJCTABICHUS O
CTpPOEHUU BELIECTBA Ha aTOMHOM,
MOJIEKYJISIPHOM U HaJMOJIEKYJISIPHOM YPOBHSIX;
NPEJICTaBICHUS] O MEXAaHU3Max XUMHUYECKUX
peaxkuii, TepMOJIMHAMUYECKUX U KMHETUYECKUX

3aKOHOMCPHOCTAX nux MIPOTCKAHUA, 0
XHUMHUYCCKOM paBHOBECHH, JUCIICPCHBIX
CUCTEMaAx, (I)aKTOJIOFI/I‘-ICCKI/Ie CBCACHUA 0

CBOMCTBAxX, COCTaBe, MOJYYCHUH W O€30MacHOM
WCTIOJIb30BAHUY BOKHEHIINX HEOPTaHWYECKUX U
OpPraHMYECKUX BEUIECTB B OBITY M MPAKTHUYECKON
JESITEIbHOCTH ~ YeJIOBeKa; OOIIMX  Hay4YHBIX

1)yMeTh BBISBISITH XapakTEpPHbIC INPH3HAKA W
B3aMMOCBSA3b W3YYCHHBIX IOHATUH, IPUMEHATH
COOTBETCTBYIOLIME IIOHATUSA IIPU  OINHUCAHUU
CTPOEHHUS u CBOICTB HEOPraHUYEeCKHUX
MOPraHUYECKUX BEIIECTB M HUX IPEBPALLCHUN;
BBIABJISITh B3aMMOCBSI3b XUMHYECKMX 3HAHHH C

HNOHATUSIMM U MPEACTaBICHUSMH  JIPYTUX
€CTECTBEHHOHAYYHbIX IIPEAMETOB;

2) yMeTb  HUCHOJb30BaThb  HAaMMEHOBaHUS
XMUMHUYECKUX  COEIUHEHHUH  MEXAyHapOoJHOTrO

COI03a TEOPETUYECKOM M NPUKIATHOW XUMHH H
TPUBUAJIBHBIE Ha3BAaHUS BEILECTB, OTHOCAIIUXCSA
K H3yYEHHBIM KJaccaM OpraHMYEeCKUX H
HEOPraHWYECKUX COCIUHEHUH; HCI0JIb30BATh
XUMHUYECKYI0 CHMBOJIMKY JUI1  COCTaBJICHUS
bopmyn HEOPraHUYECKUX BELIECTB,
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX,
COKPAILLEHHBIX U CKEJIETHBIX ) bopmyn
OPraHWYEeCKHUX BELIECTB; COCTABIIATh YPABHEHUS
XUMUYECKUX peakKUuid U  pacKpblBaTh HX
CYIIHOCTb: OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuit IIOCPECTBOM COCTaBJICHUSA
AIIEKTPOHHOTrO OajaHca ATHX peaklMii; peakiui
MOHHOTO OOMEHa IIyTeM COCTaBJIEHUS UX
MIOJIHBIX M COKpPAICHHBIX MOHHBIX YPABHEHWU;
peakuuit TUAPOIIN3a, peakuuii
KOMILIEKCO0Opa30BaHus (Ha npuMepe
T'MJIPOKCOKOMIUIEKCOB LIMHKA U aIIOMUHUSA);
MIOATBEPKJIATh  XAPAKTEPHBIE  XUMHUYECKHE
CBOMCTBA BEILECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMM W 3alUCSIMU  YPaBHECHHU
XUMUYECKUX PEAKIUN;

3) yMeTb YyCTaHaBIUBaTh MPUHAAIEKHOCTh
U3YYEHHBIX HEOPraHWYECKUX M OPraHUYECKUX
BEILIECTB K OIpPEACIICHHBIM KJIacCaM W TpyIIiaM
COCIVHEHUM, XapaKTEpHU30BaTb HX COCTaB H
BAKHEUIINE  CBOWCTBA;  ONPENENATh  BUIBI
XUMHUYECKUX CBsI3el (KOBaJEHTHAs, HWOHHAsi,
MeTaJuInJecKas, BOJIOpPOJIHAS), THIIBI
KPUCTAIUTMYECKUX pELIETOK BEILECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKIINH;

4) yMeTh MpPOBOJUTH PACUYETHl MO0 XUMUYECKUM
dbopMysiaM M ypaBHEHUSM XMMHUYECKUX peaKIuit
C HUCHOJb30BaHWEM  (U3UUYECKUX  BEIUYHH,
XapaKTEepU3yIOUINX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI:  Macchl, oObeMa  (HOpMaJbHBIC




OPUHIUIAX XUMHYECKOTO TPOM3BOJACTBA (HA
npuMepe TMPOU3BOJCTBA  CEPHOM  KHCIOTHI,
aMMHaKa, MeTaHoJa, nepepadoTku HePTH);
3)3HaTh O BJIAJCHHH OCHOBHBIMH METOJaMHU
HAYYHOTO TIIO3HAHMS BEHIECTB M XUMHUYECKUX
SIBJICHUI(HaOI0IeHUE, HU3MEpEHHUE,
HKCIEPUMEHT, MOACTHPOBAHNE);

yCIIOBUSI)  Ta30B,  KOJMYECTBA  BEILECTBA;
HCIIOJIB30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUS
Il TPUHATHAS ~ PEIIEHUH B KOHKPETHBIX
AKU3HEHHBIX CUTyalUsX, CBSI3aHHBIX c
BEUIECTBAMU U UX IPUMEHEHHUEM;

5) ymeth IJJAHUPOBaTb M BBINOJHATH
XUMUYECKUM SKCIEPUMEHT(IIPEBPAILICHHUS
OpPraHMYeCKUX BEIIECTB IpU  HArpeBaHMH,
[IOJIyYEHUE DTUIEHA U WU3Yy4YECHHE €r0 CBOMCTB,
KaueCTBEHHbBIEC PEAKLIMK Ha alIbETUbl, Kpaxmall,
YKCYCHYIO KHCIIOTY; JIeHaTypanusi OeJKOB IpH

HAarpeBaHWM, [BETHBIC  PEAaKUUH  OEJIKOB;
OPOBOJIUTH  PEAaKUMHd  HOHHOTO  OOMEHa,
ONpEeNeNIsATh  CPEeAy  BOJHBIX  PAacTBOPOB,

KaueCTBEHHBIC PEaKlUM Ha CyJsbdaT-, KapOoHaT-
U XJIOpUJ-aHUOHBI, HA KATUOH aMMOHHSI; PEIIaTh
SKCIIEPUMEHTAJbHBIE  3aJadyd 10  TeMaM
"Mertambl" u "HemeTtamibl") B COOTBETCTBUU C
npaBWjIaMd  TEXHUKH  0€30MacHOCTH  TpH
oOpallleHnr C BeIlecCTBaMU M J1abopaTOpPHBIM
000pyZOBaHUEM; TPEACTABIATh  PE3YJIbTATHI
XUMHUYECKOTO 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUN  COOTBETCTBYIOLUIMX pEaKIUd U
dbopMynupoBaTh BBIBOJBI HAa OCHOBE JTHX
pEe3yJIbTaTOB;

6) yMeTb  aHaJM3UPOBATh  XHUMHUYECKYIO
uH(poOpMallMiO,  TMOIY4YaeMyl0 M3  pa3HbIX
UCTOYHUKOB (CpEeICTB MaccoBOi HH(pOpMaIuH,
cetb HTEpHET U NpyTHE);

7) ymeTh coOuoJaTh MpaBUila SKOJIOTHYECKU
11e1eco00pa3HOro MOBEACHUS B OBITY H
TPYJAOBOW JEATEIBHOCTH B LENSIX COXPAHEHMS
CBOETO 3JI0pPOBbsSI U OKPYXKAOIIEH MPUPOTHOU
CpeJlbl; YUUTBIBATH ONACHOCTH BO3/IEHCTBUS HA
KUBBIE OPraHU3MbI OIPE/IEICHHBIX BEIIECTB,
IIOHMMAasl CMBICJ IIOKa3aTels IpeAeabHOU
JIONTYCTUMOW KOHIICHTPALUH;




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNIJIAHBI

3.1. Temarnueckuii mnad y4eOHou nuctmmmirHbl OJ1 10 «Xumusi»

Konpr HaumenoBanue pasnenos, Tem Bcero O0BeM BpeMeHH, OTBEICHHBIA HA OCBOCHHE YUECOHOM TUCIIUILIMHBI
KOMIIETEHIIUH 4acoB OO0s3aTenbHast ayAUTOpHAS yaeOHas Harpy3Ka CamocrositenbHas paboTa
oOyyJaronuxcs 00ydJaronmxcst
Bcero, yacon B T.4. B T.4. Bcero, B T.4.
naboparopHbIe KypcoBast JacoB KypcoBasi
paboTHI pabora paborta
IIPAaKTUYECKHE (mpoexT), (mpoexkr),
3aHATHS, YaCOB 4acoB YacoB
Paznesn 1. OCHOBBI CTPOEHHUS BellECTBA 5 5 - - - -
Tema 1.1. CTpoeHne aToOMOB XUMHUYECKUX 3 3 - - - -
2JIEMEHTOB M IPUPOIA XUMHUUYECKON CBS3U
Tema 1.2. Ilepuomuueckuii 3aKoH U 2 2 - - - -
tabmuma J[.1. Menaeneena
Pa3zjnen 2. XuMuyeckue peaknuu 8 8 - - - -
Tema 2.1. Tumbl XUMHYECKUX pPeaKIUN 3 3 - - - -
Tema 2.2. DnexTpuueckas Juccouuarus u 4 4 - - - -
MOHHBIA 0OMEH
Kontponbnas pabora Nel — Crpoenue 1 1
BEIIECTBA U XMMHUECKHUE PEaKIINU
Pasnen 3. CTtpoenue u cBolicTBa 12 12 - - - -
HEOPraHu4eCKHX BellecTB
Tema 3.1. Knaccudukanms, 3 3 - - - -
HOMEHKJIaTypa n CTpOEHUE
HEOPTraHWYECKHUX BEIECTB.
Tema 3.2. OU3UKO-XUMHUUECKHE CBOICTBA 6 6 - - - -
HEOPTraHWYECKHUX BEIECTB.
Tema 3.3.Unentuduxanus 2 2 - - - -
HEOPraHWYECKUX BELIECTB
Kontponbnas padora Ne 2 — CgoiicTBa 1 1 - - - -

HCOPTaHNYCCKUX BCIICCTB




Paznen 4. Ctpoenue U XuMu4ecKue
CBOJICTBA OPraHN4YeCKHX BelIeCTB.

17

17

Tema 4.1. Knaccudukanms, crpoeHue u
HOMEHKIATypa OpraHM4eCKUX BEIIECTB.

Tema 4.2. CBolicTBa OpraHUYECKUX
COCIMHECHU.

Tema 4.3. Unentudukanus opraHmuecKux
BEUICCTB, UX 3HAYCHUE U IIPUMEHEHUE B
OBITOBOM u IIPOU3BOJCTBEHHON
JESITCIIBHOCTH YEJIOBEKA.

Kontponbnas pabotsr Ne3 — Ctpykrypa u
CBOWCTBA OPraHMYECKUX BEIIECTB.

Paznen 5. Kunerndeckas u
TEePMOIAHUHAMHNYECKAS 3aKOHOMEPHOCTH
NMPOTEeKAHUS JUHAMMYECKUX PeaKIuil.

Tema 5.1. CxopocThb  XHMHUUYECKHX
peakiuii. XuMHYECKOE PABHOBECHE.

Pasnea 6. PacTtBopbl.

Tewma 6.1.I1oHsiTHE O pacTBOpax.

Paznen 7. Xumus B ObITY M
NPOU3BOACTBEHHOM 1esITeIbHOCTH
Yes10BeKa.

Tema 7.1. Xumus B ObITy W
IIPOU3BOJCTBEHHON JIESATENBHOCTH
YeJI0BEKa.

HpOMe)KYTO‘lHaSI aTTeCTalus: 3a4eT C OLIEHKOMU

Bcero yacos

52

52




3.2. Conepxkanue o0ydyenusi mo yueonoi qpucuuniaune O/ 10 «Xumus»

HaumenoBaHue pa3neiioB, TeM Coaeprxanue yueOHOro MaTepuaJa, 1a00paTopHbie padoThl H IPAKTHYECKHE O0bem
Y4eOHOH M CIUIINHbBI 3aHATHS, CAMOCTOSITEJIbHAS padoTa 00y4arommuXcs 4acoB
Pasnea 1. OcHOBBI CTpOEHUs BelecTBa 5
Tema 1.1.
Coaepkanne yaeOHOro MaTepuaja:
CrpoeHne aTOMOB XUMHUYECKUX = =
>IICMCHTOB 1 TIPHpPOJIa CoBpemenHast Mozenb cTpoeHuss atomMa. CHUMBONMYECKHH $3bIK XUMHUHU. XHMHMUYECKUH 3JIEMEHT. 3
NIMIUCCKOM CBSI3H OnexTpoHHas KoHpuUrypamus aroma. Knaccudukanms XMMHYECKUX IJIEMEHTOB (S-, p-, 0-37eMEHTHI).
Banenrtusie 3JIEKTPOHBL. BasieHTHOCTS. DneKTpoHHas npuponaa XUMUYECKON CBSI3U.
ONEeKTpOOTpULATENbHOCTb. BUAbl XMMHYECKOW CBA3M (KOBaJEHTHAs, MOHHAsA, MeTaJUIMYecKas,
BOJIOPOJHAS) U CIIOCOOBI €€ 00pa30BaHUsI.
Pemenne 3amaHuii Ha UCHOJIB30BaHUME XUMUYECKOW CHUMBOJIMKM M Ha3BaHMM COCIMHEHUH 110
HOMEHKJIAType MEKIYHApOJHOIO COI3a TEOPETUYECKOM W MNPUKIAAHOW XUMHUHM M TPHUBHAJIBHBIX
Ha3BaHUM A COCTABJICHUS XUMHUYECKUX (OPMYIN JABYXAaTOMHBIX COEJIMHEHHH (OKCHAOB, CYIb(QHIOB,
TUAPUOB U T.I1.) U IPYTUX HEOPTaHUUYECKUX COEAMHEHUN OTIENbHBIX KIaCCOB.
3aaHus HAa YCTAHOBJICHUE CBSI3U MEKIY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U MEPUOJAUYECKUM
U3MEHEHHUEM CBOMCTB XMMHUYECKHMX D3JIEMEHTOB U HUX COCIMHEHUN B COOTBETCTBUM C IOJIO)KEHHUEM
[Teproanueckoi CUCTEMBI.
KomMmOuHupoBanHoe 3aHsTue
Tema 1.2. Conep:xkanue yueOHOro Marepuasa
[lepuoduyiecui 3axon u [lepuonuueckass cucremMa xumudeckux diaemeHToB J[.M. MenneneeBa. @DOU3NYECKUH  CMBICIT 2
mabruya 1. 1. Mendeneesa [Tepuognueckoro 3axkona M.J[. MenzneneeBa. 3aKOHOMEPHOCTHM M3MEHEHMSI CBOMCTB XMMMUYECKHUX
AJIEMEHTOB, O0Opa3yeMbIX HMH MPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C IOJIO)KEHUEM
XUMHYeCKHUX d11eMeHTOB B Ilepuoaunueckoit cucreme .M. Menaeneesa. Ilpornossr .M. Menneneesa.
OTKpBITHE HOBBIX XUMUYECKHUX JIEMEHTOB.
3amaHus Ha XapaKTEePU3AIMI0 XUMUUYECKUX 3JIEMEHTOB "Meraumueckie / HEeMEeTAINTHYECKUE CBOMCTBA,
AIIEKTPOOTPHULIATELHOCTh XUMUYECKUX 3JIEMEHTOB B COOTBETCTBHM C UX JJIEKTPOHHBIM CTPOECHUEM U
NI0JIO)KEHHUEM B IEPUOAMYECKON cucTeMe XUMHuuecKux 2nemenToB JI.M. Menpaeneesa'.
KomOuHmpoBaHHoe 3aHsATHE
Paszpnen 2. XuMu4yeckue peakuuu 8
Tema 2.1 Copaepxxanue yue0HOro MmarepuaJia
Tunvl xumuueckux peaxyuti Knaccudukanus v TUNBI XMMHUYECKUX PEaKIUi C yd4acTHEM HEOPraHMYECKHUX BELIECTB. COCTaBJICHHE 3

ypaBHeHI/Iﬁ peaKuHﬁ COCOAUHCHUA, Pa3JIOKCHHUA, 3aMCHICHUA, oOMeHa , B T.4. peaKL[I/Iﬁ ropcHus,
OKHCJIICHHUA-BOCCTAHOBJICHUA.

YPaBHeHI/ISI OKMCJICHHA-BOCCTaHOBICHHA. CrTeneHb OKucIeHHd. OKHCIHTEIs W BOCCTAHOBHTCID.
CocraBieHue u YpaBHHUBAHUC OKHCIUTCIBHO-BOCCTAHOBUTCIILHBIX pCaKHI/Iﬁ MCTOAOM JBJICKTPOHHOTO
Oananca. OKHUCIUTEIbHO-BOCCTAHOBHTEIHHEIC p€akKiyM B IMpUPOAC, MNPOMU3BOJACTBCHHLIX IIPOLCCCAX H




JKU3HEIEATENBHOCTH OPTaHU3MOB.
KonnuecTBeHHbIE OTHOIIEHHS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU U PACUYETHI IO
YPaBHEHUSIM XUMUUYECKUX PEAKIIMI. MOJIb KaK €JMHHIIA KOJIMYECTBA BEMIECTBA. MOJISIPHAS MAacca. 3aKOHbI
COXPAaHEHUS MAacChl U PHEPrUU. 3aKoH ABoraapo. MosipHbIii 00beM Ta30B. OTHOCHTEIbHAS TUIOTHOCTh
ra3oB. PacueTbl o ypaBHEHUSIM XUMHUYECKUX PEAKIUil C MCIOJIB30BaHUEM MacChl, 00beMa (HOpMajbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEILIECTBA.

KomOuHupoBanHoe 3anstue

Tema 2.2 Conep:kaHue y4eOHOT0 MaTepuaJia
Onekrpuyeckas quccounanus U | Teopust 3JIeKTPOTUTUYECKOW aAucconranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiuu MOHHOTO
MOHHBINA 00MeH oOmena. CocraBieHHE peakUUil MOHHOTO OOMEHA IyTE€M COCTaBIEHMS HX IOJHBIX U COKpAILEHHbIX

HOHHBIX ypaBHeHHﬁ. KucnoTHO-0CHOBHBIE pCaKknuu. 3aHaHI/ISI Ha COCTaBJICHHUC MOHHBIX ypaBHeHHﬁ.
3a,I[aHI/I5[ Ha COCTAaBJICHHUC MOHHBIX ypaBHeHHfI.

KoMOuHHpOBaHHOE 3aHATHE

KonTpoabHas padora 1 CrpoeHue BeliecTBa U XMMHUECKHUE PEAKIIIH.
Paznen 3. CTpoeHue U CBOIiCTBA HEOPTraHMYECKNX BelIeCTB
Tema 3.1. Copaeprxanue yueOHOT0 MaTepuasa

Knaccugpuxayus, nomenxnamypa | llpeamer Heopranmdeckord xumuu. Krnaccudukaius HeopraHuyeckux BemiecTB. [IpocTeie U ClOXKHBIE
u cmpoeHue Heopeanuyeckux | BemecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI), THAPOKCUIBI, KUCIOTHI, COJin). B3anmocBs3b
gewecms. HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSHHUS BemiecTBa. Kpucrammmyeckue u amopdHbie
BEIECTBA. THUMBI KPUCTAIUIMYECKUX PEIIETOK (aTOMHas, MOJICKYJIApHAas, WOHHAs, METaJUTMYecKas).
3aBUCHUMOCTh (PU3WYECKMX CBOWMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOW peHIeTKH. 3aBHUCHUMOCTh
XUMUYECKOW aKTMBHOCTH BEIECTB OT BHJAa XMUMHYECKOM CBSI3M U THUIA KPUCTAJUIMUECKOW PEIICTKH.
[TprunHBI MHOTOOOpA3Us BEIIECTB.
HomMmeHnkiiarypa HEOPraHMYECKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXOJS U3 UX XUMHUUYECKOU (POPMYIIBI HIIH
COCTaBJICHHE XUMUYECKO (POpMyIbl UCXOs U3 Ha3BaHMs BemlecTBa mo MexayHapoaHoi (MKOITAK) wnun
TPUBUAJILHOW HOMEHKJIATyPE.
Pemenne 3amaHuii Mo KiaccU(PHUKAIMU, HOMEHKJIATYpPE W XHUMHUYECKUM (PopMyliaM HEOPraHUYEeCKUX
BEILIECTB PA3JIMYHBIX KJIAcCOB (yTrapHbIN Ta3, YIJICKUCTBIM Ta3, aMMHaK, TallleHas W3BECTh, HETaleHas
M3BECTh, MUTHEBAS COJlAa U JPYTHX): HAa3bIBaTh U COCTABIATH (DOPMYIIBI XUMUYECKUX BEIECTB, OMPEICISTh
MPUHAJICKHOCTD K KJaccy.
Hctounuku xumudeckord uH(opmammu (CpeacTB mMaccoBoil mHbopMaiuu, ceTh VHTEpHET W ApYTHe).
ITouck nH(pOpManuUK 1Mo Ha3BaHUSIM, HACHTH(HUKATOPAM, CTPYKTYPHBIM (hopMyIiam.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 3.2. Copaepxxanue yqyeOHOIro marepuaJia
DU3UKO-XUMUYCCKUE CBOMCTBA | Metauibl. OOIMe (QU3MYECKUE W XUMHYECKHME CBOMCTBa MeTamnoB. CHocoObl MOJTyYeHHs. 3HAYEHHE
HEOPraHUIECKNX BEIECTB. METAJJIOB M HEMETAJVIOB B MPHUPOJIE W KUZHEACATEIBHOCTH YeJOBEKa W opraHu3MoB. Kopposus

METAaJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3AIUTHI METAJUIOB OT KOPPO3UH.
Hemeramnel. OOmme Qusnyeckue W XUMHUYECKHE CBOMCTBA HEMETA/UIOB. |HIMYHBIE CBOWMCTBA
HemetaiwioB IV— VII rpynn. Knaccudukanys u HOMEHKIATypa coeiuHeHN HemeTaioB. KpyroBopotsl




OMOTEHHBIX 3JIEMEHTOB B IIPUPO/IC.

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (OKCHAOB, TMUIPOKCUAOB, KUCIOT,
coJie W Jp.). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB IMPOCTHIX BEIIECTB, BOJOPOIHBIX COCIMHCHUH,
BBICIIMX OKCHJIOB U THAPOKCUJIOB.

CocTaBjieHHE YpaBHEHHM XUMHMYECKHUX PEAKIUA C Y4YaCTHEM IMPOCThIX M CIIOXKHBIX HEOPraHUYECKHUX
BEIICCTB: METAJVIOB M HEMETAJIOB, OKCHIOB METAJUIOB, HEMETAJIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKNX KHCIOT, OCHOBaHMM H aM(OTEpPHBIX THAPOKCHUIOB; HEOPTraHUYECKUX  COJICH,
XapaKTEPU3YIOLUX UX CBOMCTBA.

PelieHne npakTUKO-OPUEHTHUPOBAHHBIX TECOPETHUYECKUX 3aJaHUM Ha CBOMCTBA, COCTaB, IMOJIYyYCHUE U
0e30MacHOe WCMOJb30BAaHUE BAKHEUIIUX HEOPraHUYECKHX BEIIECTB B OBITY W IMPAKTUYECKON
JIeSITEILHOCTH YESJIOBEKA.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 3.3. Coaep:xxanue yueOHOro MaTepuaJia
Hoenmugpuxayus Pemienre »KCHEpPUMEHTANbHBIX 3aJad M0 XHMHUYECKHMM CBOMICTBaAaM METAJJIOB M HEMETAJJIOB, II0 2
HEOpeAHUMECKUX 6elyecns pacro3HaBaHMIO U MOJIYYEHUIO COSMHEHUI METaJIOB M HEMETAJUIOB.
VneHTudukanis HEOPraHWYECKHX BEIIECTB C HCIOJB30BAaHHEM HX (PH3MKO-XMMHYECKHX CBOWCTB,
XapaKTepHbIX KaueCTBEHHbIX peakuuid. KauecTBeHHble peakiuu Ha cCyibdar-, KapOOHaT- U XJIOPHUJ-
AQHMOHBI, HA KATUOH aMMOHHMSL.
KomOnHupoBaHHOE 3aHATHE
KonTposbHnas padora 2 CBolicTBa HEOPraHUYECKUX BEILIECTB 1
Pa3nen 4. CTpoeHne 1 XMuMH4YeCKHE CBOHCTBA OPraHUYeCKUX BelleCTB. 17
Tema 4.1. Copeprxanue yueOHOro MmarepuaJia
Knaceudukanus, crpoenne v [ossneHne 1 pa3BUTHE OPTaHMYECKOM XMMUM Kak HayKH. [IpeMeT opranndeckoil XuMuu. Mecto u 4

HOMEHKJIaTypa OpPTraHHYECKUX
BCIIECTB.

3HAUYEHHE OPTaHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XUMHYECKOE CTPOCHHE KaK TOPAIOK COCIWHEHHMs] aTOMOB B MOJIEKYJIE COTJIACHO WX BaJ€HTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XHMMHUYECKOTO CTPOCHMsI OpraHMYecKux coeauHeHuid A.M. bytieposa.
YTIIepoaHbINA CKEJIET OpraHuYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOCHHS]
Mouiekyl. 3omepus U u3oMephl.

[TonsiTue o ¢yHkuoHanbHOM rpynmne. Paauwkan. [lpuHnunel kiaaccuduKay  OPraHUYECKUX
coenmMHeHUH. MexXayHapoaHass  HOMEHKJIATypa ¥ TNPUHIWNBI  HOMEHKJIATYPHl  OPTaHUYECKUX
coenmuaeHuil. [lonarue o0 a3oTcomepKalMX COCIWHEHUSIX, OMOJOTHYECKH AaKTUBHBIX BEIIECTBAX
(yrmeBomax, jkupax, Oemkax ¥ Jp.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHHUSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO).

Homenknatrypa OpraHMYeCKWX COCAMHEHHH OTAETbHBIX KJIAcCOB (HACHINICHHBIEC, HEHACHIIICHHBIC H
apoOMaTHYECKHE YTIIEBOJAOPOJbI, CIUPTHI, ()EHOMBI, ANbJIETH/IbI, KETOHBI, KApOOHOBBIE KUCIOTHI U JIp.)
CocraBrieHHE TIOJIHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJ OPraHMYECKUX BEIIECTB OTACIIBHBIX
KJIACCOB, HWCIMOJB3YsS WX Ha3BaHUA IO CHUCTEMAaTUYeCKOW W TPUBHUAIBLHONW HOMEHKJIAType (ITHIICH,

aleTUJIeH, TIulepuH, (eHon, dopmanpaerua, YKCycHash KHCIOTa, uiuH). Pacdersl mpocteifmieit




(bopMyIIBI OpraHMYECKONW MOJIEKYJIbI, HCXOSl U3 SJIEMEHTHOTO cocTaBa (B %).

KomOuHMpOBaHHOE 3aHATHE

Tema 4.2.
CBolicTBa OpraHMYECKUX
COEMHEHUI

Conep:xanue yueOHOIro MaTepuaJa

OU3NKO-XMMHUYECKHE CBOMCTBA OpPraHUYECKMX COEIMHEHUH OTIENBHBIX KiIaccoB (OCOOEHHOCTH
KJIaccu(pUKaluy U1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKUH pAl U obmas GopMyiia; u3oMepus;
¢du3nueckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTY4YEHNUs):
— IpelesIbHbIE YIVIEBOJOPOJbl (aJKaHbl M LUKJIOAIKaHbl). ['OpeHHe MeTaHa KaK OJMH M3 OCHOBHBIX
VMCTOYHHUKOB TEIJIa B MPOMBIIIJICHHOCTH M ObITy. CBOMCTBAa MPUPOAHBIX YIJIEBOJOPOIOB, HAXOXKICHUE B
[IPUPOJIE U IPUMEHEHHE AJIKAHOB;
— HelpeieNbHbIe (AJIKEHBI, AIKUHBI U aJIKaJUEHbI) U apOMaTHYECKUe YIIIeBO10poibl. ['opeHue aneTuieHa
KaK UCTOYHHUK BBICOKOTEMIIEPATYpPHOTO TUIAMEHH ISl CBAPKH U PE3KH METAJUIOB;
— KUCJIOPOJICOJIepKAILE COSAUHEHMS] (CIUPTHI U (PEHOIIbI, KAPOOHOBBIE KMCIOTHI U 3(UPHI, AJIbJCTUABI U
KETOHBI, KHpBI, YyriaeBoAsl). IIpakThyeckoe MNpUMEHEHUE STHIEHIJMKOJA, TINIUIepuHa, (¢eHona.
[lpumenenne Qopmanbaerua, ameTalbJeruaa, YKCYCHOW KHCIOTHl. MbUIa Kak COJIM  BBICIIUX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOWCTBA MBLIIA;
— a30TcoepIKallie COSAMHEHUS (AMHHBI U aMUHOKHCIIOTHI, Oenku). BBICOKOMONEKYISIpHBIE COCIMHEHUS]
(cuHTeTHYEeCKHEe M OMOJIOTMYeCKU-aKTUBHbIE). MoHOMEp, MoiIuMep, CTpyKTypHoe 3BeHo. Ilommmepusanus
ATUJIEHA KaK OCHOBHOE HAIIPABJICHUE €0 UCIIOIb30BaHNU.
['eneTrueckas CBSI3b MEX/Iy KJIACCAMU OPTaHUYECKUX COCTMHEHHN.
CBoiicTBa OpPraHMYECKHX COCIUHEHHWH OTAEIBHBIX KJIAcCOB (TpUBHANbHAs H  MEXIyHapOaHas
HOMEHKJIaTypa, XUMHUYECKUE CBOMCTBA, CLIOCOOBI MOMYUYCHHS): IpeebHble (aJKaHbl U IIUKIIOAJIKAHbI),
HeTpe/IebHbIC (IKeHBI, aTKHHBI U AJIKAIUEHBI) H apOMATHUECKUE YTIIEBOIOPOIbI, CHUPTHI U (HEHOJIHI,
KapOOHOBBIE KHCIIOTHI U A(HUPHI, aTbJIETU/IBl U KETOHBI, aMUHBI 1 aMHUHOKHUCIIOTHI, BRICOKOMOJIEKYJISIPHBIC
COeMHEHUs. 3aJaHusl Ha COCTaBJIIEHUE YPaBHEHUH XMMHUYECKMX PEaKIHMi C ydacTHeM OpraHMYeCKUX
BEIIIECTB Ha OCHOBAaHMHU MX COCTaBa U CTPOEHUS.
CocTaBieHHe CXeM peakuuid (B TOM 4YHCI€ 10 TPEAJOKEHHbIM LENoYKaM IpeBpalleHuil),
XapaKTepU3YIOMNX XUMHUYECKHE CBOMCTBA OPTaHUYECKUX COCIMHEHUH OTIENBHBIX KIIACCOB, CIOCOOBI MX
MOJyYeHUs W Ha3BaHUWE OPraHUYeCKUX COEJMHEHMH M0 TPHUBHAIBHOM WJIM  MEXIYHAapOAHOU
CHCTeMaTHYeCKOl HOMEHKJIAType.
Pemenne TpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHM Ha CBOWCTBA OPraHMYECKUX
COEZIMHEHUH OT/IEIbHBIX KIaCCOB.
“IIpeBpalieHuss OpraHMYeCKMX BellecTB INMpHu HarpeBaHuu': IlonydeHue S3TuiI€HA W HU3yYEHHE €ro
CBOWCTB. MonenupoBaHue MOJIEKYJI W XUMHUYECKMX MPEBpalleHHid Ha TMpUMepe STaHa, JTUJICHA,
aleTHIeHa U JIp.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.3.
Nnentudukanys opraHngecKux
BEILIECTB, X 3HAYEHUE U
MpUMEHEHNEe B OBITOBOU 1
MPOU3BOJICTBEHHOM JESITENIbHOCTH

Conep:xaHue y4eOHOro MaTepuaJia

buooprannueckue coenunenus. [IpuMmenenne n 6uonoruyeckas poib yrieBoaoB. OKHCIEHHE YyII€BOA0B
— MCTOYHUK PHEPIUU >KUBBIX OpraHu3zmMoB. O6macTu mpuMeHeHHs aMUHOKUCIOT. [IpeBpaiieHus Oenkos
numu B opraHusMe. buonornueckue ¢yHkuuu OenkoB. buonornueckue ¢GyHKuuu SxupoB. Ponb
OpraHMYECKON XMMUU B peUIeHUH NMPoOJIeM MUIIEBOM 6€30IacHOCTH.




YCIO0BCKa.

Ponp opranmdeckoil XMMHUU B pEIICHMH MPOOJIIEM DHEPreTUYECKOW OE30MacHOCTH, B Pa3BUTHU
MEAMIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUajOB, HOBBIX MCTOUHHMKOB SHEPruM (albTepHATHUBHBIE MCTOYHHUKHI
sHeprun). OnacHOCTh BO3JIEUCTBHS Ha JKMBBIE OPraHU3Mbl OPraHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB
(YrnmeBomopoasl, CHUPTHI, (PEHONBI, XJIOPOPTaHWYECKHUE MPOU3BOJIHBIC, AIBICTHIBI H Jp.), CMBICI
MOKa3aTelIsl MPeaebHO JOMYCTUMONW KOHLIEHTPALIUH.
“UnenTudukanus opraHndecKux COCTMHEHUH OTACIbHBIX KJIACCOB”™
Nnertudukanus OpraHndecKuX COCIMHEHUN OTIENBHBIX KJIACCOB (HA MpUMEpe alubACTHUIOB, Kpaxmala,
YKCYCHOM KHCIIOTBI, OEJIKOB U T.II.) C UCIIOJIb30BAaHUEM UX (DU3MKO-XUMUYECKUX CBOWCTB U XapaKTEPHBIX
KaueCTBEHHBIX peakuuid. JleHatypamusi Oenka mpu HarpeBaHud. [[BeTHble peakiuu OEIKOB.
BO3HMKHOBEHME AHAIMTUYECKOTO CUTHAJA ¢ TOYKH 3pEHHS] XUMUUYECKUX MTPOLECC PELICHHE 3a/1a4 OB IIPU
MIPOTEKaHWU KAY€CTBEHHOI peakiuu, MOo3BOJISIIOIEeH HASHTU(UINPOBATh PEIOKEHHbIE OPraHUYEeCKHe
BEILIECTBA.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

KonTpoJsbHnas padora 3

CprKTypa U CBOMCTBA OpraHUYCCKHUX BCIICCTB

Paznen 5. KuHeruyeckne u TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA THHAMHYECKUX PeaKIHii.

Tema 5.1.
CKOpOCTh XMMUYECKUX PEAKIIUH.
XUMHYECKOE PABHOBECHE.

Coaep:xxanue yueOHOro MaTepuaJia

CKOpOCTh peakluu, €€ 3aBUCHUMOCTb OT pAa3IMYHbIX (PAKTOPOB: IPHUPOJbI PpEarupyroliux BeEIIECTB,
KOHIICHTPALMU PEarupyroluX BEeIIEeCTB, TEMIIEPATYPhl U IO PEAKLIMOHHOM MOBEPXHOCTHU. TemoBble]
AP GEKTH XUMUYECKUX PEaKIHid. IK30-U SHAOTEPMHUUECKUE, PEAKIIHH.

OOpatumocTh peakuuil. XHMHUYECKOE PaBHOBECHE U €ro CMELIEHUE MO0J JEHCTBUEM Ppa3IUYHbIX
(dakToOpoB (KOHLIEHTpAIMsl pEareHTOB WINM MPOJYKTOB pEaKluH, JaBJICHUE, TEMIEpaTypa) A CO3/1aHUs
ONTUMAJIBHBIX YCIIOBHM MPOTEKaHUs XUMUYecKuX npoueccoB. [Ipunmun Jle Hlatense.

Perienne NpakTHKO-OPUEHTUPOBAHHBIX 33/1aHUI HAa aHAIN3 (PAKTOPOB, BIUSIOLUINX HA U3MEHEHUE CKOPOCTH
XUMHYECKON pEaKIMH, B T.4. C MO3UIHMI 3KOJOTUYECKH 11€JI€CO00pa3HOT0o MOBEIEHUS B OBITY U TPYJIOBOU
NEATEIBHOCTH B LIETISIX COXPAHEHUSI CBOETO 3J0POBBS M OKPY’KAIOLIEH IPUPOIHON CPENBI.

Pemienne mnpakTHKO-OPMEHTHUPOBAHHBIX 3aJaHUNl Ha npuMeHeHne npuHuuna Jle-Illatense nus
HaXOXXJCHUs HANpaBJICHUS CMELICHUS paBHOBECHS XUMHUYECKOW peakiuMu U aHaau3 (akTopoB,
BIIMSIIOLIMX HA CMELIEHNEe XUMUYECKOI0 PaBHOBECHSI.

KomOuHMpoBaHHOE 3aHATHE

Pa3neu 6. PacTtBopsl.

Tema 6.1.
[TonsiTHe 0 pacTBOpax.

Coaep:xxanue yueOHOro MaTepuaJia

PactBopenne kak (u3MKO-XxUMUYecKuid Tmpomecc. PactBopbl. CrocoObl TPUTOTOBJICHHS PacTBOPOB.
PactBopuMocTs. MaccoBasi 105151 pacTBOPEHHOr0 BeliecTBa. CMBICT MOKa3aTels MPeaesbHO JI0MyCTUMOM]
KOHIIEHTPALMU U €r0 UCIIOJIb30BAHHUE B OIIEHKE 3KOJIOTHYECKON O€301MacCHOCTH.

[IpaBmia >KONOTUYECKU IE€JIeCO00pa3HOTO TMOBEACHHUS B OBITY W TPYJOBOW JAEATEIHHOCTH B IESIX
COXpPAaHEHUs CBOETO 3JI0POBbSI M OKPYKAKOUIEH MPUPOAHON Cpelibl; OMACHOCTh BO3JCHCTBUSA HA YKUBBIC
OpraHu3Mbl OIPEJAECIEHHBIX BELIECTB.

Pemienne IMPAKTUKO-OPUCHTHPOBAHHBIX PACUCTHBIX 3aJlaHuil Ha pacTBOPLI, UCIIOJIL3YCMEIC B OBITOBOM M
HpOI/ISBO,Z[CTBCHHOﬁ JACATCIIBHOCTH 4YCJIOBCKA.




‘ KomOuHMpOBaHHOE 3aHATHE

Pa3znen 7. Xumus B ObITY M IPOM3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKA. 2
Tema 7.1. Hogselimme TOCTHXEHUS XUMHYECKOM HAyKW M XUMHUYECKOW TeXHOJoruu. Ponb Xxumum B oOecrieueHuur 2
XuMmus B ObITY U HKOJIOTUYECKOM, SHEPreTUYecKOW W IMHUIIEBOH OE30MacHOCTH, pa3BUTHH MeauIMHbL. [IpaBuia moucka u
MIPOU3BOJICTBEHHON JESTEIbHOCTH [@HAIN3a XUMUYECKON MH(pOpMALMK U3 Pa3IUYHbIX UCTOUYHUKOB (Hay4yHas W y4eOHO-Hay4Has JuTepaTypa,
YEJI0BEKa. cpeacTBa MaccoBor MH(OpMaIuu, ceTb VIHTepHET).
[louck u aHaNM3 NPUMEHEHUs XMMUYECKHUX BEIIECTB U TEXHOJIOTUM 110 TEMaM: BaXKHEUILINE CTPOUTEIbHBIE
MaTepuaibl, KOHCTPYKIMOHHbIE MaTepuaibl, KPackH, CTEKJIO, KEpaMUKa, MaTepHalibl Ul 3JIEKTPOHMKH,
HaHOMAaTepHalibl, TEKCTUJIbHbIE BOJIOKHA, HCTOYHUKU DHEPTUU, OPTraHUYEeCKUE U MUHEpaIbHbIE YI0OpEeHMUS,
JIeKapCTBEHHbIC BEUIECTBA, OBITOBAsT XUMHSL.
KoMOMHIpPOBAaHHOE 3aHITHE
IIpomeskyTOUHAs aTTecTALMSA (3a4€T C OLEHKOI)
Bcero 52




4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI INCHUIIINHBI

4.1. TpeGoBaHusi K MATEPHATbHO-TEXHHYECKOMY O0ecTieYeHUuI0

Peanu3amus nporpaMmsl y4eOHOM — THCHUTUTHHBI TpeOyeT
HAIMYUs y4eOHOTO KaOMHEeTa.

[lonrotoBka BHEAYIUTOPHOW pabOTHl JOMKHA 00ECHeYUBATHCS
JOCTYIIOM KaXJa0ro oOydaromerocs K 0a3aM JaHHBIM U OHWOIHOTEYHBIM
dbongam. Bo Bpemsi caMOCTOSITETbHON MOJTOTOBKH, O0Yy4Yaronuecs AOJIKHbI
OBITH 00€CTIEUEHbI TOCTYNOM K ceTh HTepHeT.

O6opynoBanne yueOHOro KaduMHeTa U pado4nx MecT KaOMHeTa:

nocaJi0uHbIe MecTa Jyis 00ydaroIumxcs, padodyee MECTO IpernoiaBareis, J0CKa,
y4eOHUKH, KapPTHI.

TexHuveckue cpeacTBa 00y4eHusi: HOyTOYK, TPOEKTOP, IKPaH.

4.2. O0mmue TpeOOBAaHUA K OpPraHU3aluM o0pa30BaTeJbHOM
HesITeJIbHOCTH

OcBoeHue 00y4aromuMUcs Y4eOHOM AUCIMIUIMHBI MOXKET MPOXOJUThH B
YCJIOBUSIX CO3/IaHHOM 00pa3oBaTelIbHOM cpefibl Kak B 00pa3oBaTesbHOMN
opraHuzanuu (y4peXJIeHHHM), TaK U B OPTaHU3alMSAX COOTBETCTBYIOIIMX
npouIto y4eOHOU JTUCHUTIIINHBI.

[IpenonaBanue y4yeOHON MUCHUIUIMHBI JOJKHO HOCUTHh TEOPETHUYECKYIO
U TIPaAKTHUYECKYI0 HaMpaBJIeHHOCTh. B mporecce MNpakKTUYECKUX 3aHSATUN
oOydJaromyecss  3aKpeIuisiioT W YIUIYOJISIIOT ~— TEOPETHYECKHE  3HaHWS,
pruoOpeTaroT HeoOX0AUMbIe TPO(ecCHOHATBLHBIE YMEHHUS U HaBBIKH.

N3ydenne yueOHON AUCIUTLIMHBI « XUMHUS» 10 CHEIHAIBHOCTH JTOHKHO
MPEIIEeCTBOBATh OCBOEHUIO MPOPECCUOHATIBHBIX MOTYJIeH

Teoperuyeckne 3aHATUSA JTIOJDKHBI IPOBOJAUTHCS B y4ueOHOM KaOWHETE.

Texymmii mpoOMEXyTOUHBI KOHTPOJIb OOYUYEHHUS CKIIQJIBIBACTCSA U3
CJICAYIOIINX KOMIIOHEHTOB:

TeKYIIUIl KOHTPOJb. OMPOC OOYyYaIOIUXCA HA 3aHATHUSIX, MPOBEICHUE
TECTUPOBAHUS, PEIICHHE XHWMHUYECKUX 3a7ad OOydarolMMHCS B Mpolecce
MPOBEJICHUS TEOPETUUECKUX 3aHITUH U T.1.;

NMPOMEXKYTOUYHBIH KOHTPOJIb: 3a4eT C OI[EHKOM.

4.3. KaagpoBoe obecnieueHne 00pa3oBaTeibHOM 1€ATEJIbHOCTH

TpeboBanus K KBaJTH(PUKAITAN neAaroruaecKux KaJIpoB,
ocymectisitomux  peanmnzanuio  [IIICC3  mo  cnenuanbHOCTH — AOJIKHA
o0OecrieuynBaThbCcsl  MEAArOTMUYECKUMH  KaJpaMd, HWMCIOIIMMHU  BBICIIEE
oOpa3oBaHHEe, COOTBETCTByloIlee Mpodwiro mpenojgaBaeMoil  ydeOHOMU
TUCIUTUINHBL.  OMBIT  JAEATENBPHOCTH B OPraHU3alUSIX COOTBETCTBYIOIICH
oOpa3oBaTenbHON cdepbl SBIAETCS O00S3aTENbHBIM IS MPENoaaBaTeNeH,
OTBEYAIOIIHUX 32 OCBOCHHUE OOyYaromuMcs 0011e00pa3oBaTeIbHOTO Y4eOHOTO
mukna. [lpermomaBareny TOMy4YalOT JOMOJHHUTENBHOE MpodeccruoHaIbHOE
oOpa3oBaHH€ IO TMPOrpaMMaM TOBBIIIECHUS KBaIU(UKAIIMKA, B TOM YHUCIE B



dbopme CTaXXUPOBKH B MPOMUIBHBIX OPraHU3alMsAX HE pexe OJHOro pasza B 3
roja.

4. 4 Undopmanuonnoe  odecnieueHue  oOyueHusi. Ilepedensn
pekoMeHayeMbIX  yuyeOHbIX  m3aaHuii, HMHTepHeT-pecypcos,
AOMOJIHUTEIbHOMINTEPATYPHI

OcCHOBHBbIEC HICTOYHHUKH:

1. T'abpuensa O.C., OctpoymoB N.I'., CnankoB C.A. Xumus.10 xinacc. — M.
AO «M3narenbetBo «lIpocsemenuey, 2020.

2. T'adpuensn O.C., OctpoymoB WN.I'., CnangkoB C.A. Xumus.l1kmacec. — M.:
AQO «M3narenbetBo «lIpocsemienue», 2020.

3. Epemun B.B., Ky3smenko H.E., Tepenmn B.U., Jlpo3zmor A.A., Jlynun
B.B.Xumus. 10 kmacc. - M.: OO0 "JJPO®A", AO "MzmarenbcTBO
"[Tpoceemienne”,2020.

4. Epemun B.B., Ky3smenko H.E., Tepenun B.U., Ipo3znoB A.A., Jlynun
B.B.Xumus. 11 kmacc. - M.: OO0 "JJPO®A", AO "MzmarenbcTBO
"IIpoceemenne",2020.

JlonoJIHUTe IbHbIE HCTOYHUKU:

1. AcanoBa JLN., CrpenbHUKOBA E.H. OkucnuTenbHo-
BOCCTAHOBUTEJIbHBIEPEAKIIMHY : IPAKTUKYM IO XUMHUH. 8-11 Kiaccel. - 2-e
u3n. - M.:BAKO, 2019. - 112 c.

2. bynaBua B.M.Xumus: oOs3aTenpHBIC TOHATHS, 3aKOHBI, (HOPMYJIBI
mikosnbHOro kypca / B.M. BynaBun. - MockBa :Okemo 2018. - 48 c. -
(JIGs13aTeIbHBIEOHATUSAIIKOIBHOTOKYPCa).

3. T'abpuensu O.C., Octpoymos N.I'., [Tonomapes C.}O.Xumus. 10 xmacce :
yueOHoe mnocoOue: yriayonennsiid ypoBeHb / O.C. TI'abpuensu, W.I.
OctpoymoB, C.IO. IlonomapeB. - 10-e wu3nm., creopetun. - M.
[Ipocsemenune, 2021. - 358 c. : uin.

4. Taopuensu O.C., OctpoymoB WU.T"., [Tonomapes C.FO.Xumus. 11 knacc :
ydyeObHoe mocobue :yriyoneHHbli ypoBenb / O.C. TI'abpmensn, N.I.
OctpoymoB, C.IO. IlonomapeB. - 10-e wu3nm., creoperun. - M.
[Ipocsemenune, 2021. - 358 c. : uin.

5. T'opkoBerko M.IO. Tloypounsie paspabotku mo xumuu. 10 xmacc. M.:
BAKO, 2016. - 320 c. (B nomMor1ips mKOJI-HOMY YUHUTEIIIO).

6. KonrponbHo-usmepurensubie matepuansl. Xumus. 10knace /Coct. E.H.
CrpensHukoBa. - M.: BAKO, 2015. - 112 c¢. - (KontponbHo-
U3MepUTEIbHbIEeMaTePUaIbl).

7. KonrtponbHo-uszmepurenbubie Matepuansl. Xumus. 11 kimace /Coct. E.H.
CrpensaukoBa, H.I1. Tperyboga. - 3-e u3za. - M.: BAKO, 2017. - 112 c. -
(KoHTpoJIbHO-U3MEpUTENbHBIE MATEPHUAIBI).



8. Kpemenuyrckas M.II., BacunseB C.}O. Xumus. s noaroroBku k EID /
M.A. Kpemenuyrckas, C.FO. Bacumse. - M.: ACT: CJIOBO;
Bnagumup: BKT, 2010. - 480 c. - (Hoselimuii cipaBOYHUK IKOJIBHUKA).

9. Jlumma JILLA.Xumus: CnopaBounuk / P.A. Jlugun. - M.: Actpens:
Bnagumup: BKT, 2011. - 286, [2]c.

10.MapmranoBa I'.JI.I'padudeckne TUKTAaHTHI IO XUMHH: pabodasi TETPAb.
10 knacc. - M.: BAKO, 2017. - 96 c.

11.MapmanoBa I'.JI.I'padpuyeckne AUKTaHTBI IO XUMHH: paboyasi TeTpaib.
11 knacc. - M.: BAKO, 2017. - 80 c.

12.MatBeeBa M.O.Xumusa. Hoselmuii yHUBEpCaIbHBIM CIPABOYHUK
mKoJIbHUKA U cTyleHTa. - Jonenk: OO0 "IIK® "BAO", 2009. - 496 m.:
WL

13.Muxanesa T.I'., CtpensuukoBa E.H.Pa3zpaboTka nemarornueckux TecToB
no xumuu. - M.: BAKO, 2013. - 176 c. - (MactepcTKkas y4yuTesnss XUMUN).

14.0Oprannueckas xumus. Bech mkonbHBIN Kypc B Tabauiax / coct. C.A.
JlutBunoBa, H.B. MankeBnd- Munck : Ky3sma, 2020. - 3-¢ wusn.,
nepepad. - 384c.

15.Pacynosa I'.JI. CripaBounuk. Xumus B cxemax T tabiunax. ®I'OC /T JI.
PacymoBa. - M. : MsparenscTtBo "Dk3amen", 2019. - 255, [l]c.
("CopaBoyHuk").

16.Penerurop no xumuu / [lox pea. A.C. Eroposa. - U3n. 63-e. - Poctos-
H/[l.: ®ennkc, 2021. - 762, [1] c. : w1 - (AOUTYpHUEHT).

17.CaBunkuna E.B. Xumus B Tabimmax u cxeMax : CIpaBOYHOE MOCOOHE :
10-11 xmaccer / E.B. CaBunkuna, I'.II, JlormnoBa. - MockBa
N3narensctBo ACT, 2020. - 159, (1), c.

18.CaBunkuna E.B. Xumus : HoBbIi MOJTHBIN CIIPaBOYHMK JIJIST TIOATOTOBKH
k EI'D: 3-e u3n., mepepad. u non. / E.B. CaBunkuna. - Mocksa :
NznarensctBo ACT. - 254, [2] c.

19.C6opHuK ocHOBHBIX Gopmyn mo xumun / M.A. Pa6os, E.}O. Hesckas,
E.A. Copokuna, T.®. Illemko. - M.: ACT: Actpens, 2009. - 318, [2] c. -
(KpaTkuil CipaBOYHUK CTYJICHTA).

20.®penkens E.H. Heopranuueckas xumus. Camoyuutenb. D dekTuBHAs
METOJIMKa, KOTOpas MOMOXET cJaTh HK3aMeHbl MOHATh xumwuio /I".H.
®penkenb. - Mocksa : U3narensctBo ACT, 2018. - 318, [1]c. - Cpennss
U cTapiias mkonia. Jlydnme MeTonuku o0ydeHus).

21.®penkens E.H. Xumus. Camoynurens. Knura ajist TeX, KTO X04eT CIaTh
3K3aMEHBI, a TaK)Xe MOHATh U TMOJIOOUTh XUMHIO. JJIEMEHTHI OOIIEH,
Heopranudeckon u opranndeckoit xumun / E.H. ®@penkens. - Mockaa :
M3annrensctBo ACT, 2020. - 352 c. - (cpeaHsss u crapiuas IIKoJa.
Jlyuduime MeToIuKU OOy4EHHUS]).

22.Dpenkens E.H.O0mas xumus. Camoyuurtenb. D PpekTrUBHAS METOANKA,
KOTOpasi IOOMXET cAaTh AK3aMeHbl U OHATH Xxumuto / E.H. ®dpenkens. -
Mockga ? U3narensctBo ACT, 2017. - 308, [1] c. - (cpennsis u ctapiasi
mikosta.Jlydime MeToiuku o0ydeHus).
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DJIeKTPOHHbIE U3IAHUS

. HTTP://ru.wikipedia.org  (caiitr ~ OOWmIEAOCTYTHOH  MYJIbTHA3BIYHOM

YHUBEPCAITBHON UHTEPHET-IHIUKIIONEIUHN ).

. HTTP://www.faostat3.faj.org (caiiT MexyHapoIHOM

CEJIbCKOXO3SIICTBEHHON M MPOJOBOJIBCTBEHHON opranm3anuu npu OOH
(DPAO).

. HTTP://lwww.minerals.usgs.gov/minerals/pubs/county (caiit

['eonorunyeckoit ciyx06s1 CILIA).

. HTTP://lwww.school-collection.edu.ru («Eaunas kommekuus IuppOBBIX

00pa3oBaTEILHBIX PECYPCOBY).

. HTTP://lwww.simvolika.rsl.ru (caiitr «I'ep6sr TOpOomOB Poccuiickoii

denepayn).

. HTTP://scepsis.ru/library/id 1794.html
. HTTP://mylean.ru/kurs/7/317
. HTTP://wikipedia.org/wiki/’)KuBoe BemecTtBo

. HTTP://wikipedia.org/wiki/?)Ku3Hb

10. HTTP://www.5ballov.ru/referats/preview/83784
11. HTTP://httpsu.ru/courses/3-referat.html
12. http://kontur-map.ru/
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5. KOHTPOJIb MU OILEHKA PE3YJbTATOB OCBOEHHUS YYEBHOM

JUCIUIIVINHBI

KOHTpOJII) N OICHKa PpE3yJIbTAaTOB OCBOCHUA yqe6H0171 JAUCTUITIINHBI
OCYHCCTBIIACTCA IMPCIIOAABATCIICM IIPpU ITPOBCACHUU BaHHTHﬁ, TCCTUPOBAHUA, A
TAKIKC BBIIIOJTHCHUA 06y‘-IaI-OHII/IMI/ICH HHAUBUAYAJIBbHBIX BaI[aHI/Iﬁ, ITPOCKTOB,

UCCIIEeI0OBAHNH.

Pe3yabTarsl 00yyeHus

OcHOBHBIE TOKA3ATEIH
OIIEHKH Pe3YJbTaTOB

DopMbI U METOABI
KOHTPOJISA ¥ OIleHKH

3HATD:
- Tematnueckuii
MaTtepuai Kypca

- 0  chOopMUPOBAHHOCTH
NIpEACTABICHUMN: 0
MaTepUaJIbHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX u
MM03HABAEMOCTHU SBIICHUN
NPUPOJBI; O MECTe M 3HAYECHUU
XUMHH B CUCTEME €CTECTBEHHBIX
HayK U €€ poJIh B 00ECIeUCHUU

YCTOMYUBOTO pa3BUTHSA
YEeJIOBEYECTBA: B PEUICHUH
npo0iem 3KOJIOTUYECKOH,
SHEPreTUYECKOM W  NHUIIEBOMU
0€30MacHOCTH, B  Pa3BUTHH
MEIUIIUHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBbIX HCTOYHUKOB
SHEpIuu, B obecrieueHnu
palOHANIBHOTO

MPUPOIONOJI30BAHUS, B

(hopMUPOBAHUH MHUPOBO33PEHUS
n o01el KyJabTyphl UeloBeKa, a
TaKXe 9KOJIOTHYCSCKU
00OCHOBAaHHOIO OTHOIICHHS K
CBOEMY 3JI0POBBIO0 U IPUPOJAHOU
cpene;

- 00 OBJIAJICHUH
CHCTEMOM XHWMHUYECKUX 3HAHHUH,
KoTopas BKJIIOYAET:
OCHOBOITOJIAraroIIne
MTOHATHS(TOTIOTHUTEIBLHO K
CHCTEME TOHATHH  0a30BOro
YPOBHS1) - U30TOIBI, OCHOBHOE U
BO30YXICHHOE COCTOSIHHE
aToMa, THOpHUIU3alUs ATOMHBIX
opOuTasnei, XUMHUYECKas CBS3b

n

"o u "m -cBA3bp", KpaTHBIE
CBSI31),MOJISIPHAsT KOHIICHTPALIHS,
CTPYKTYpHas bopmymna,
HU30MepHs (cTpyKTypHas,
reoMeTpryUecKas (umc-TpaHc-
W30MEpHsi), TUIBl XHUMHUYECKHX
peakiuit (romo- u
reTeporeHHble, OoOpaTUMble H
HeoOpaTUMBbIE), pacTBOpHI

@OopMBI KOHTPOJIS:

YcTHBIN 01poc;
[TruceMenHsIi onpoc;
CamocrosiTenpHas padboTa;
[IpakTuueckas pabora;
TecToBple 3anaHus.
MeToabl KOHTPOJIA:
Tekymuii KOHTPOJIb:
@pOoHTaIBHBIN OIPOC;
NuauBuyansHbIi OIpoC;
KonTponbHas pabora;
[IpoBepka KOHCIIEKTOB;
[IpoBepka coobiieHuit;
OrneHrBaHWE  BBITTOJIHEHHS
WHJMBH1yaJIbHBIX 33JIaHUN;
[IporpammupoBaHHbI
KOHTPOJIb.




(ucTuHHBIE, JUCTIEPCHBIE
CHCTEMBI), KPUCTAJUIOTHUIPATHI,
CTETEeHb JIMCCOIIMALINHY,
JIEKTPOIIH3, KPEKUHT,
PUGOPMHHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33pEHUYECKHE 3HaHUS,
JIeKAIIUe B OCHOBE TOHUMAHUS
NPUYUHHOCTH U CHUCTEMHOCTH
XUMHAYECKHX SIBJICHUH,
COBPEMEHHBIEC TPEACTABICHUS O
CTPOCHUU BEIIIECTBA Ha
aTOMHOM, MOJICKYJIIPDHOM U
Ha/IMOJICKYJIIPHOM YPOBHSIX;
MPEJCTaBICHUS O MeXaHH3Max
XHUMHAYECKHX peakiui,
TEPMOJIMHAMHYECKIX u
KHMHETHYECKUX
3aKOHOMEPHOCTSX ux
NPOTeKaHHUSA, O XHUMHUYECKOM
PaBHOBECHH, JIMCTIEPCHBIX
CUCTEMAX, (dakToIoruYecKue
CBEJICHUS O CBOMCTBaxX, COCTaBe,
MOJIy4deHHUH ®W  0e30MacHOM
WCIIOJIb30BaHUU Ba)KHEHIIINX
HEOPTaHUYECKUX "
OpPraHUYECKUX BEIIECTB B OBITY
U TPAaKTUYECKOH JeATEIbHOCTH
4eJoBeKa;  OOIMX  Hay4HBIX
MPUHITAITAX XUMHAYECKOTO
Npou3BOJACTBA (HAa  mpuMepe
MPOU3BOJICTBA CEPHOIN KHCIIOTHI,
aMMHaKa, MeTaHoJIa,
nepepaboTku HedTH);

- 3HaTb O BJAJEHUH
OCHOBHBIMH METOAaMHU
HAy4YHOT'O TO3HaHMS BEIIECTB U
XUMHUYECKHX
sBIIeHU I (HaOII0IeHIE,
H3MEpeHue, HKCIEPUMEHT,
MO/JICIMPOBAHUE);

YMETh:

- BBIABJIIATH XapaKTCPHBIC
IIpHU3HAKU n B3aMMOCBA3b

HU3yYEHHBIX MOHATHI,
IPUMEHATh  COOTBETCTBYIOLINE
MOHSTHUS npu OMMUCaHUN
CTPOCHUSA u CBOWCTB
HEOPraHUYECKUX u
OpPraHMYeCKUX BEIIECTB M HX
MPEBPAILCHUI; BBISBJISITH
B3alMOCBS3b XUMHYECKUX

3HAHUH C TOHSATHSIMH u




NIPEACTABICHUAMU OPYTUX

€CTECTBEHHOHAYYHBIX
MPEIMETOB;

- HCIOJb30BaTh HAMMEHOBAHUS
XUMHUYECKUX COCTMHEHUH
MEXyHapOIHOT O coro3a
TEOPETHUYECKOW U IPUKIATHOU
XUMUU u TPUBUAJIbHBIE
Ha3BAHUS BEILIECTB,
OTHOCAIIUXCA K  HM3YyYECHHBIM
KJIaccam OPraHUYEeCKHUX u
HEOPraHUYECKUX  COEJUHEHUN;
HCIOJIb30BAThH XUMHYECKYIO
CUMBOJIMKY JJI1 COCTaBJICHUS
bopmyn HEOPTaHUYECKUX

BEILECTB,  MOJIEKYJSIDHBIX WU
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAILICHHBIX U  CKEJIETHBIX)

bopmyn OpraHUYeCKUX
BELIECTB; COCTABIIATh YPaBHEHUS
XUMHUYECKUX peakumii u

packpelBaTh WX  CYIIHOCTE:
OKHCITUTEIIHHO-

BOCCTAHOBUTEIIBHBIX  PEAKIIHA
MOCPEIICTBOM COCTaBJICHUS
JJIEKTPOHHOTO  Oajlanca  ITHX
peakiuii; peakuuii  MOHHOTO
oOMeHa IMyTeM COCTaBJICHHUS HX

MTOJIHBIX u COKpaIIeHHBIX
MOHHBIX YpPaBHEHMI; peakIHi
TUAPOIN3a, peakuuit
KOMILJIEKCOOOPa30BaHUs (Ha
MpuMepe THAPOKCOKOMILJIEKCOB
IAHKA u ATIOMUHUS ),
MOATBEPKIATh XapaKTepHbIE
XHMHYCCKHE CBOMCTBA BEICCTB
COOTBETCTBYIOIIMMHU
OKCIIEPUMEHTAMH U 3aMUCAMHU
ypaBHEHUN XUMHYECKUX
pEeaKIHnii;

-yCTaHaBIIUBaTh
MPUHAJIC)KHOCTh M3YYEHHBIX
HEOPraHUYECKUX u

OpPraHU4YCCKUX BCIICCTB K
OIPCACIICHHBIM Kj1accaM u

rpynmnam COEIMHEHMI,
XapakTepU30BaTb HX COCTAaB H
BayKHEHIITIIE CBOMCTBA;

ONPENENATh BUABl XUMHUUYECKHX
CBs3el (KOBAJICHTHAs, WOHHAsi,
MeTaJuIM4ecKasi, BOJOpOJAHAs),
THUIIBI KPUCTaJUTMYECKUX




penieTox BEILIECTB;
KJIacCU(UIUPOBATh XUMHUYECKHE
peaKkiuy;

-IIPOBOJIUTH pacyeTsl o
XUMHAYECKUM  (dopMmylIaM U
ypaBHEHUSIM XUMHYECKHX
peakuuii ¢  HUCIOJb30BaHUEM
bu3UecKux BEJINYNH,
XapaKTepU3yIOIINX BEIIeCTBA C
KOJINYECTBEHHOMH CTOPOHBI:

Macchl, o0ObeMa (HOpMajbHBIE
YCIOBHSI) Ta30B, KOJIUYECTBA
BEIIECTBA; UCIIOJIb30BATh
CHCTEMHbIC XHMMHUYECKUE 3HAHUSI
JUIsL  TPUHATUS  PELICHUM B

KOHKPCTHBIX KHU3HCHHBIX
CUTyalusIx, CBA3AaHHBIX C
BCIICCTBaAMU n ux
IIPUMCHCHHUCM;

- IUIAHUPOBATh U BBINOJHATH
XUMHUYECKUU
SKCIIEPUMEHT(IIPEBPALLICHUS
OPraHMYECKHUX  BEILECTB  IIPU

HAarpeBaHuu, MOJTy4YECHHUE
STUJIEHA W  HU3YYEHUE  €ro
CBOMCTB, Ka4eCTBCHHbIC
peakuuu Ha albACTHIBI,

KpaxMaJl, YKCYCHYIO KHCIOTY;
JeHaTypanus  OelKoB  Npu
HarpeBaHWH, IIBETHBIC DPEAKIUU
0€nKOB; NPOBOJIUTH PpPEAKLUU
HOHHOTO OOMEHa, OMNpeneNsTh
cpedy  BOJOHBIX  pacTBOPOB,
KayeCTBEHHBIE  pEaKkIuu  Ha
cyabdar-, kapOoHaT- U XJIOPU-
AQHWOHBI, Ha KAaTHOH aMMOHWSI,
pemarb HKCHEPUMEHTAIbHbIE
3amauu 1o teMam "Metansl" U
"HemeTannsl") B COOTBETCTBUU C
MpaBUIaAMHU TEXHUKU
0€30MaCHOCTH NP OOPAILEHUH C
BELIECTBAMH U J1a0OpaTOPHBIM
000pyI0BaHUEM; TPEJICTABIIATH
pe3yIbTaThl XUMHAYECKOTO
JKCIepUMeHTa B (opme 3amucu
YpaBHEHHI  COOTBETCTBYIOIINX
peakuii  u  (opMyIHpPOBATH
BBIBOJBI HAa  OCHOBE  ITHX
pe3yIbTaToB;

- aHaIM3WPOBATH XUMHUYECKYIO
uHpOpMaIHIO, TOIYyYaeMylo U3
pa3HBIX HMCTOYHHKOB (CpENCTB




MaccoBOoil uWH(pOpMalMU, CETh
HutepHer u apyrue);

-co0MI01aTh npaBuiia
9KOJIOTUYECKHU I1eJIecO00pa3HOro
MOBEJCHHUSI B OBITY M TPYIOBOM

JeSITeNIbHOCTH B HEJIX
COXpaHEHHUsI CBOETO 3JI0POBbS U
OKpYKaroleun MPUPOIHOMN
Cpelbl; YYHMTHIBATH OIACHOCTh
BO3JICHCTBUS Ha KHUBBIC
OpraHU3MBbI OTpeIeICHHBIX
BELIECTB,  IOHMMas  CMBbICI
IOKAa3aTelst MpeaeIbHON

JIOITyCTUMOM KOHIIEHTPaIUH;
-HCIIOJIb30BaTh NPUOOpETEHHBIE
3HAHUS n YMEHUS B
MPAKTUYECKOM JIESITEIIbHOCTH H
IOBCETHEBHOM KU3HU JJIA:

-OOBSICHEHUS XUMUYECKUX
SIBIICHUM,  TPOUCXOASAIIMX B
MpUpPOJE, OBITY u Ha
MPOU3BOJICTBE;

- ONpEAENIEHUs  BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX

MpPEBpaIllCHH B Pa3JIMYHBIX
[y CIIOBHSIX u OLIEHKH nx
IMOCJICICTBHH,

-3KOJIOTUYECKHU rPaMOTHOTO
MOBEJEHUS B  OKpY’Karolleu
cpexe, - OLICHKHU BIUSIHUS
XMMHUYECKOTO 3arpsi3HEHUs
OKpYXaroIIei cpeasl Ha

OpraHu3M 4YeJoBeKa M Jpyrue
PKHBBIC OPTaHU3MBI;

- Oes3omacHOro oOpamieHus ¢
TOPIOYUMH U TOKCHYHBIMHU
BELIECTBAMH, 1a00paTOPHBIM
o0opyI0BaHUEM;

- TPUTOTOBJEHUS PacTBOPOB
3aJlaHHOM KOHIIEHTpAIH B OBITY
U Ha MPOU3BOJICTBE;

- KPUTHUYECKOU OLICHKH
JIOCTOBEPHOCTH XMUMUYECKOH
nH(popMaluY, MOCTyNaroImend U3
pa3HbIX HCTOYHHUKOB.




