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1. TACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCIUTLIAHBI

XumMusa

1.1. OOaacTb npuMeHeHHus1 padoyeil MpPOrpaMMbl

Pabouass mporpamma yue6Hoi aucturummabl O] 10 Xumwus sBisieTcss 4acThbio
OCBOCHHMS MPOTPaMM MOATOTOBKM CIEIUATUCTOB CPEIHEr0 3B€HA B COOTBETCTBUU C
OI'OC CIIO cneuuansHocty 51.02.01 HaponHoe XyAo0>KeCTBEHHOE TBOPYECTBO (I10
BHUIAM).

PaGouass mporpamma o6mieoOpazoBarenbHol y4yeOHo# muctmmauasl O 10
«XuUMHUS» MOXKET OBbITh UCIHOJIb30BaHA B MPOPECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHM3alysIX, peaTu3ylnX Oo0pa3oBaTeNbHYI0 MPOTPaMMy CpeIHEero oOIIero
oOpa3oBaHMs B Ipe/eiax OCBOEHHUS MPOTrpaMM MOATOTOBKH CIELUATNCTOB CPEIHETO
3BEHA.

Lenu w 3amayum JUCUUIUIMHBI — TpeOOBAHMS K pe3yjbTaTaM OCBOCHHS
JTUCUUTUINHBL:
B pe3ynbrate ocBoeHMs y4eOHOM TUCIUIUIMHBI 00YYaroMiCs JOJIKEH:
yMeTh:

1)yMeTh BBISBIISATh XapaKTEPHbIC MPU3HAKH M B3aUMOCBSI3b M3YYCHHBIXITOHSITHI,
MPUMEHATh COOTBETCTBYIOUIME TOHATUS TMPU ONHCAHWM CTPOEHUST U CBOWCTB
HEOPraHMYECKUX MOPTraHUYECKUX BEUIECTB M MX MPEBPAIICHHI; BBISBISATh B3aUMOCBS3b
XUMUYECKUX 3HAHUHI C MOHATUSIMH HUIIPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

2) YMETH UCII0JIb30BATh HaVMEHOBAHHUS XUMUYECKUX
COEAMHEHNUMEXKIYHAPOAHOTO COK03a TEOPETHYECKOM W MNPUKIAAHOM XUMHHA U
TPUBUAJIbHBIE HA3BaHUS BEILECTB,0THOCIIIMXCA K U3yYEHHBIM KJlaccaM OpPraHWYECKHUX U
HEOPraHWYECKUX COECIMHEHNI; UCI0JIb30BATBXUMHUECKYIO CUMBOJIMKY JUJISI COCTABIICHUS
(GopMysl HEOPraHMYECKUX BELIECTB, MOJEKYJSAPHBIX HCTPYKTYPHBIX (pa3BEepHYTHIX,
COKpAIIEHHBIX M CKEJIETHBIX) (OPMYJI OpraHMYECKHX BELIECTB; COCTaBISThYpPaBHEHUS
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, peakuuii KOMILJIEKCOOOpa30BaHUs (Ha npumepe
TUAPOKCOKOMITJIEKCOB IIMHKA M aJIOMHHHMS); MOATBEPKIAThXapAKTEPHbIE XUMUYECKHE
CBOWCTBA BEUIECTB COOTBETCTBYIOUIMMHU JKCIEPUMEHTAMH M 3alHMCIMUYPAaBHEHUIN
XUMHUYECKUX PEaKIIUM;

3) yMeThb YyCTaHABJIMBATh MPUHAUICKHOCTh H3YYCHHBIX HEOPTaHUYCCKHUX
MOPraHMYECKNX BEUIECTB K ONPEACIICHHBIM KiaccaM M TIpyIlnaM COEIWHEHUH,
XapaKTEpPHU30BaTh MX COCTAB HMBAXXHEUIIHME CBOMCTBA; OMPEIEIATh BUABI XMMHYECKUX
CBA3€H (KOBAJIECHTHAs, UOHHAs, METAJNINYECKAs,BOJIOPOJHAS), TUIIbl KPUCTAUIMYECKUX
PEIIETOK BENIECTB; KJIacCU(DULIMPOBATh XUMHUUECKHUE PEAKIIIH;



4)  yMeTp  TPOBOOUTH  pacueTsl MO  XUMHYECKUM  QopMmyrnaMm U
YPAaBHEHUSIMXMMUYECKUX PEAKIHM C HCIOJIb30BaHHEM  (DU3MYECKUX  BEJIUYMH,
XapaKTEpPU3YIOUIMX  BEIIECTBA  CKOJWYECTBEHHOM  CTOPOHBI:  Macchl, 00bema
(HOpManbpHBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA;UCIOJIb30BATh CHCTEMHbBIE
XUMHAYECKUE 3HAHUS JJISI MPUHATUS PEIICHUNM B KOHKPETHBIX YKW3HEHHBIXCUTYaLUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM;

5) yMeTh IUJIAHMPOBATH M BBIMOJHATH XUMHUCCKUN SKCIIEPUMEHT(IIPEBPAIICHUS
OpPraHUYECKUX BELIECTB IPU HATPEBAHWM, MOJYYEHUE OITUIEHA M U3YUYEHUE €ro
CBOWCTB,KaUECTBEHHBIE PEAKIUH HA aJbJCrUAbl, KpaxMmal, YKCYCHYI KHCIIOTY;
JeHaTypalus OeJIKOB IMPUHArPEBaHUM, IIBETHBIE PEaKIMU OEJKOB; IMPOBOJUTH PEAKIIMH
MOHHOTO OOMEHa, OIpEeNeNsaTh CPEAYBOIHBIX PAaCTBOPOB, KAUECTBEHHbBIC PEAKIUU Ha
cynmbdar-, kapboHaT- W  XJOPUA-aHWOHBI, HAa  KATHOHAMMOHHS;  pENIaTh
AKCIIEPUMEHTaNIbHBIC 3afaun 1o TemaM "Metamnel" u "Hemeramibl") B COOTBETCTBUU
CIpaBUJIaMHU TEXHUKU O€30MaCHOCTH MpPH OOpaIleHUH C BEIIECTBAMH M J1a0OPATOPHBIM
000pyI0OBaHUEM;IPEACTABIATh PE3YJIbTaThl XWMHYECKOTO SKCIEpUMEHTa B (QopMme
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 MPaBHJiIa SKOJIOTHYECKH 11eJIECO00Pa3HOTO TTOBEICHUSIB OBITY
U TPYIOBOH IEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKpPYKAOLIEH
OPUPOAHOWCPEBI; YUYUTHIBATh ONACHOCTH BO3JCUCTBUS HA JKUBBIE OpPraHU3MBI
ONpENECICHHBIX BELIECTB, IOHMMASCMBICI II0KA3aTeNsl MPEAEIbHOM JIOIyCTHUMOMU
KOHLIEHTpal1y;
3HATh:

1)3HaTh 0 CHOPMUPOBAHHOCTH TPEICTABICHUI: O MaTEPUAILHOM EJIMHCTBE MHUPA,
3aKOHOMEPHOCTSIX MIIO3HABAEMOCTH SIBJIEHUH MPUPOJIbI; O MECTE€ M 3HAYEHUU XUMHH B
CUCTEME €CTECTBEHHBIX HAyK M €€ pOJUB OOEClEeUEeHUU YCTOMYMBOTO pa3BUTHUSA
YeJIOBEYECTBA: B pEHICHUH MPOoOJIeM SKOJOTMYECKOM,PHEPTeTUYECKOM U MUIICBOM
0e30macHOCTH, B pPa3BUTUM  MEIULMHBI, CO3JAaHUM  HOBBIX  MaTEpPHUAJIOB,
HOBBIXHUCTOYHUKOB SHEPrUU, B 00ECIEUEHUN PALMOHAILHOTO MPHUPOAOIOIb30BaHUA, B
(OpMHPOBAHUMMHUPOBO33PEHUSA U OOLIEH KYyJbTYphbl YEJIOBEKA, & TaKKE IKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOHON Cpene;

2)3HaTh OBJIQJICHUM CHCTEMOM XUMHYCCKMX 3HAHHH, KOTOpas BKJIOYACT:
OCHOBOTIOJIaraouue MOHATUSA(IONOTHUTENIBHO K CUCTEME MOHITHI 6a30BOr0 YpPOBHS) -
M30TOIbI, OCHOBHOE U BO30YXICHHOE COCTOSHHE aToMa, THOpuUau3alus aTOMHBIX
opbutaneii, xumuyeckas cBsi3b ("o " M "Tm -CBsA3B", KpaTHBIC CBSI3H),MOJISIPHAS
KOHIEHTpalus, CTpYKTypHas popmyia, uzoMepust (CTpyKTypHasi, reomeTpudeckasi(iuc-
TpPaHC-U30MEPHUS), THUIBl XUMHUECKHUX pEaKIHil (rOMO- M TeTEepOreHHbIE, O0OpaTUMBbIE
uHEeoOpaTUMBbIE), PAcTBOPbI (MCTUHHBIE, JUCHEPCHBIE CUCTEMBI), KPUCTALUIOTUIPATHI,
CTENEHb JHUCCOLMALMU, DBJEKTPOJIU3, KPEKUHI, PU(DPOPMHUHT); TEOpPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHMS, JIekKAllMe B OCHOBE IOHUMAHMUS
OPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKUXSBICHHI, COBPEMEHHBIC MPEACTABICHUS O
CTPOCHMM BEIIECTBA HAa ATOMHOM, MOJIEKYJISIPHOM M HAJIMOJEKYJISPHOM YPOBHSX;
OPEACTABICHUS O MEXaHU3Max XUMHUYECKUX pEaKUuid, TEPMOJHMHAMUYECKUXU
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKaHHs, O XHUMHYECKOM DPaBHOBECHH,



JTUCTIEPCHBIX CHCTeMaX, (DAKTOJOTUUECKHE CBEJACHHS O CBOMCTBAX, COCTaBE, MOIYYCHHUH
1 0€301aCHOM HCTIOJb30BAaHMMBAXXHEHIITNX HEOPTAaHUUECKUX U OPTAaHUIECKUX BEIIECTB B
OBITYy W TIPAKTUYECKOW JEATEeTLHOCTH YEJIOBEKa; OOIMWX HAyYHBIX MPHUHIIMIAX
XUMHUYECKOTO TPOU3BOACTBA (HAa TpPHUMEpPE MPOM3BOICTBA CEPHOM KHCIOTHI,aMMHUAKa,
MeTaHoJa, iepepaboTku HePTH);

3)3HaTh O BJAJCHUU OCHOBHBIMH METOJAaMH HAyYHOTO IO3HAHHWS BCINECTB M
XUMHUYECKUX SBJICHUN (HAOI0IeHNE, N3MEPEHUE, SKCTIEPUMEHT, MOICTTUPOBAHUE);

1.2. KoanyecTBO 4acoB Ha OCBOEHHE yqeﬁHoﬁ ANCIHUIIJIMHBI

BCero — 52 yaca, B TOM 4HCJIe:
MaKCUMaJbHOW y4eOHOW Harpy3ku oOywarommxcs 52 yaca, BKitouas 00s3aTeNbHOM

ayTUTOPHON y4eOHOM Harpy3ku oO0ydarmuxcs 52 Jaca;
CaMOCTOSITENIbHOM paboThI cTyaeHTa 0 yacoB.



2.PE3YJIbTATHI OCBOEHUSA YYEBHOM JUCIUITIJINHBI

Pe3ynbrartel ocBOeHHMs paboued mporpamMMbl y4eOHON JTUCHUIUIMHBI SIBISIETCS

OBJIaJICHUE OOYYAIOIMIMMCS BHJIOM JEATECILHOCTH, B TOM 3HAHUSMHU W YMCHHUSIMHU B
cootBeTcTBUU ¢ PI'OC COO.

HaumeHoBaHue pe3yjibTaTa 00y4eHUs

3HaTh

YmMmerh

1)3HaTh O CPOPMHUPOBAHHOCTU HPEICTABICHUM:
0 MaTepuaibHOM €IMHCTBE Mupa,
3aKOHOMEPHOCTAX M [103HABa€MOCTU SIBJICHUMH
IPUPOJIbI; O MECTE U 3HAUEHUU XUMHHU B CUCTEME
€CTECTBEHHBIX HAayK M €€ poJid B 0OecreueHuH
YCTOMYMBOIO  pa3BUTHUs  YEJIOBEYECTBA: B
peleHnu npodiaem 9KOJIOTUYECKOIA,
HSHEPreTUYECKOW W THUIIEBOM 0€30MacHOCTH, B
pasBUTMM  MEOUIMHBI,  CO3JAHUU  HOBBIX
MaTepuajioB, HOBBIX HCTOYHUKOB OSHEPruu, B
o0ecrnieyeHUH palroHaIBLHOIO
[IPUPO/IONOIb30BaHUS, B (dbopMUpoBaHUU
MHUPOBO33PEHUS U O0ILEH KylIbTyphl YEJIOBEKa, a
TaKKe HKOJIOTMYECKU 000CHOBAHHOTO
OTHOILEHHSI K CBOEMY 3I0POBBIO U INPHUPOJHON
cpene;

2)3HaTh OBJIAJEHUU CHUCTEMOM XUMMYECKHX
3HaHUH, KoTOpas BKJIIOYACT:
OCHOBOIIOJIATAOLINE MOHATHUS(IONOIHUTENBHO K
CUCTEME MOHATHI 0a30BOT0 YPOBHS) - U30TOIBL,
OCHOBHOE U BO30YXJIEHHOE COCTOSIHME aToMa,
rUOpuAN3aIHs ATOMHBIX opburanei,
xumuyeckast cBs3b ("o " u "m -cBsA3B", KpaTHbIE
CBSI3M),MOJIIpHAsl KOHLEHTpalus, CTPYKTypHas
bopmyna, U30MeEpHUs (cTpykTypHas,
reoMeTpuueckasi(luc-TpaHC-U30MEpUs),  THUIIBI
XUMHUYECKHX peakiuid (roMo- U TeTepOreHHbIE,

oOpatTuMmble U HEOOpaTUMBIE),  PACTBOPHI
(MCTHHHBIE, JCIIEPCHBIE CHCTEMBI),
KPUCTAJJIOTHAPAThI,  CTENEHb  JAMCCOLMAINH,

AIIEKTPOJIN3, KPEKHUHT, PpUGOPMHHT); TEOPUU U
3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE
3HaHMS, JIeKallueé B OCHOBE IOHMMAHMUS
NPUYMHHOCTH UM CHCTEMHOCTH XUMHYECKHX
ABJICHUN, COBPEMEHHbBIE IPEACTABIECHUA O
CTPOEHUU BelIeCTBa Ha ATOMHOM,
MOJIEKYJIIPHOM M HaJMOJEKYJSPHOM YpPOBHSIX;
NpPEJICTAaBICHUSI O MEXaHU3Max XUMHYECKHX
peakuuii, TepMOJMHAMUYECKUX M KMHETHUYECKUX

3aKOHOMEPHOCTSIX AX MPOTEKAHUS, 0
XHUMHYECKOM PaBHOBECHH, JUCTIEPCHBIX
cucrteMax, (aKTOJOTHMUECKHE CBEIEHUA O

CBOWCTBaX, COCTaBe, MOJIyYeHUH U 0€30MacHOM
MCIIOJIb30BAHNUN BAKHEHIINX HEOPraHWMYECKHUX U
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON
JeSITEIbHOCTH  YEJIOBEKa; OOWMX  Hay4yHbIX

l)yMeTh BBISBISTH XapaKTepPHbIC MPH3HAKA M
B3aMIMOCBSI3b W3YYCHHBIX TMOHSATUH, TMPUMEHSTH
COOTBETCTBYIOIIME TOHATHUS TPU OMNHCAHUU
CTPOGHHSI M CBOICTB HEOPTraHUYECKHUX
MOPraHUYECKUX BEIIECTB M MX MpPEeBpallleHUl;
BBISIBJIATh B3aMMOCBSI3b XMUMHYECKUX 3HAHUU C

IOHATUSAMU W NPEACTABICHUSAMU  JIPYTUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

2) yMeTb  UCHONB30BaTh  HAMMEHOBaHUS
XUMHYECKUX COCIMHEHUN  MEXIyHApOIHOIO

COI03a TEOPETUYECKON M NMPUKIATHOM XUMHUU U
TPUBUAJIbHBIE Ha3BAHUS BEILECTB, OTHOCALIUXCS
K HW3YYEHHBIM KJjaccaM OpraHUYEeCKUX U
HEOPraHUYECKUX COEIMHEHUI; HCIO0JIb30BaTh
XUMHUYECKYI0 CHMBOJIMKY I  COCTaBJICHUSA
bopmyn HEOpPraHUYECKUX BELIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAILEHHBIX u CKEJIETHBIX ) bopmyn
OpPraHMYECKHUX BEILLECTB; COCTABIISITh YPaBHEHHUS
XUMHUYECKUX pPEAaKIUd ©  pacKpbhlBaTh HX
CYIIHOCTb: OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaxkuuit MOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajaHca 3THX peakluil; peakiuin
MOHHOIO OOMEHa NyTeM COCTaBJICHHUS UX
MOJIHBIX M COKPAIICHHBIX MOHHBIX YPABHEHUU;
peakuui TUIPOJIN3A, peakuuii
KOMILJIEKCO0Opa30BaHus (Ha npuMepe
THJIPOKCOKOMITJIEKCOB LIMHKA U alFOMHUHUSA);
MOATBEPXKJIATh  XAPAKTEPHbIE  XUMHUYECKHE
CBOICTBa BEIIECTB COOTBETCTBYIOIIUMU
SKCIIEPUMEHTAMM W  3alUCSIMU  YpaBHEHUU
XUMHYECKUX PEaKLINN;

3) yMeThb yCTaHaBNWBaTh MPUHAAIEIKHOCTH
M3YYEHHBIX HEOPraHWYECKUX U OPTraHUYeCcKUX
BEILECTB K OINpPEACIICHHBIM KJIacCaM W TpyIIamM
COEIMHEHUHN, XapaKTepu3oBaTh HX COCTaB U
BAKHEWILIME  CBOWCTBA;  ONPEHENSITh  BUIBI
XUMHUYECKHX CBsi3el (KOBaJIeHTHas, WOHHAas,
MeTaJlJIn4ecKas, BOJIOPOJIHAS), THUTIBI
KPUCTAIITMYECKUX peleToK BEIIECTB;
KJIaCCU(PUIIUPOBATH XUMUYECKUE PEAKIINH;

4) yMeTb MpPOBOAUTH PacyeThl MO0 XUMHUYECKUM
dbopMyliaM U ypaBHEHUSM XMUMHUYECKUX PEaKIUit
C HCMONb30BaHMEM  (U3UYECKUX  BEIUYUH,
XapaKTEepPU3YIOLINX BELIECTBA C KOJIMUECTBEHHON
CTOPOHBI:  MacChl, 00beMa (HOpMaJbHBIC




OPUHIUIAX XUMHYECKOTO TPOMU3BOJACTBA (HA
npuMepe TMPOU3BOJCTBA  CEPHOM  KHCIOTHI,
aMMHaKa, MeTaHoJa, nepepadoTku HePTH);
3)3HaTh O BJIAJCHHH OCHOBHBIMH METOJaMHU
HAYYHOTO TIIO3HAHMS BEHIECTB M XHMHUYECKHX
SIBJICHU I (HabmoieHue, HU3MEPEHHE,
HKCIEPUMEHT, MOACTHPOBAHNE);

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

5) ymeth IJJAHUPOBaTb M BBINOJHATH
XUMUYECKUM SKCIEPUMEHT(IIPEBPAILICHHUS
OpPraHMYeCKUX  BEIIECTB IpU  HArpeBaHUH,
[IOJIyYEHUE DTUIEHA U WU3Yy4YECHHE €r0 CBOMCTB,
KaueCTBEHHbBIC PEAKLIMM Ha aJlbJETU/Ibl, Kpaxmall,
YKCYCHYIO KHUCIJIOTY; J€HaTypalusi O€IKOB IIpH

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

KaueCTBCHHBIC PEaKIMK Ha CyibdarT-, KapOoHaT-
U XJIOPU]I-aHUOHBI, HA KATHOH aMMOHUS; peliaTh
OKCIIEpUMEHTAJIbHBIE  33Jaud [0  TeMaM
"Mertamnbl" u "Hemertamibl") B COOTBETCTBUU C
MpaBUJaMU  TEXHUKH  OE30MacHOCTH  MpHU
oOpallleHnr C BeIlecCTBaMU M J1abopaTOpPHBIM
000pyiOBaHUEM; TPEACTABISATh  PE3YJIbTAThI
XUMHUYECKOTO 3KCIepuMeHTa B (opme 3amucu

YPaBHEHUN  COOTBETCTBYIOLUIMX pEaKLUUd U
dopMyaMpoBaTh BBIBOJBI Ha OCHOBE JTHX
pE3yJIbTATOB;

6) yMeTb  aHAIU3UPOBaTh  XHUMHYECKYIO
uH(poOpMalLlIO0,  TMOIY4YaeMyl0 M3  pa3HbIX

UCTOYHUKOB (CpEeICTB MaccoBOi HH(pOpMaIuH,
ceTh VIHTEpHET U apyrue);

7) ymeTh coOuoJaTh MpaBUila SKOJIOTHYECKU
11e1eco00pa3HOro MOBEACHUS B OBITY H
TPYAOBOM JIEATENBHOCTH B LIENSAX COXPAHEHUS
CBOETO 3JI0pPOBbsSI U OKPYXKAOIIEH MPUPOTHOU
Cpellbl; YUUTBIBATh ONMACHOCTh BO3ACUCTBUS Ha
KMBBIE OPTraHU3MBI OIPENICICHHBIX BEIIECTB,
IIOHMMAasi CMBICI TIOKa3aTesisl MpelenbHO
JIONTYCTUMOW KOHIICHTPAIUH,




3. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJTAHBI

3.1. Temarnueckuii an y4eOHoM nuctumuinHbl Ol 10 «Xumusi»

Kongr HaumenoBanue pasnenos, Tem Bcero OOBeM BpeMeHH, OTBEICHHBIA HA OCBOCHHUE YUECOHOM TUCIIUILITMHBI
KOMIIETEHITUH 4aCOB OO0s13aTenbHas ayIuTOpHast yueOHast Harpy3Ka CamocTosiTenpHas paboTta
00y4Jarmuxcs oOyJaromuxcs
Bcero, gacoB B T.4. B T.4. Bcero, B T.4.
nabopaTopHbBIS KypcoBas 4acoB KypcoBasi
paboTeI 1 pabora pabora
IIPaKTUYECKHE (mpoexT), (mpoexT),
3aHATHUS, YaCOB 4acoB 4acoB
Paznesn 1. OCHOBBI CTPOEHHUS BelIECTBA 5 5 - - - -
Tema 1.1. CTpoeHure aTOMOB XUMHUYECKUX 3 3 - - - -
HJIEMEHTOB M MPUPOAA XUMHUECKOHN CBSI3U
Tema 1.2. Tlepumonuueckuii 3aKoH U 2 2 - - - -
tabnuia J[.1. MenneneeBa
Pa3nen 2. XumMnyeckue peakiiuu 8 8 - - - -
Tema 2.1. Tumbl XUMHYECKUX PEaKIUH 3 3 - - - -
Tema 2.2. DnexkTpuueckas IUCCOUUALNS U 4 4 - - - -
HOHHBIN 00OMeH
KontponsHast pabora Nel — Crpoenue 1 1
BEIIECTBA M XMMHYCCKHE PEAKITUI
Pasnen 3. Ctpoenne u cBoOMcTBa 12 12 - - - -
HEOPTraHWYEeCKUX BelleCTB
Tema 3.1. Kaccudukanms, 3 3 - - - -
HOMEHKJIaTypa 51 CTpOCHHE
HEOPTaHMYECKUX BEIIECTB.
Tema 3.2. ®U3HUKO-XUMHUUECKHE CBOMCTBA 6 6 - - - -

HCOPTaHNYCCKUX BCIICCTB.




Tema 3.3.Unentuduxanus
HEOPTaHMYECKUX BEIICCTB

Kontponbnast padora Ne 2 — CoiicTBa
HEOPTraHUYECKUX BELIECTB

Pasnen 4. CTpoenne u XumMmuiecKue
CBOICTBA OPraHUYeCKHX BElIeCTB.

17

17

Tema 4.1. Kmaccudukanus, cTpoeHue u
HOMEHKJIATypa OPraHUYeCKHX BEIIECTB.

Tema 4.2. CBoiicTBa OpraHUYECKHX
COCIMHECHU.

Tema 4.3. Unentudukanus opraHMyecKux
BEILIECTB, UX 3HA4YECHHE WU IIPUMEHEHUE B
OBITOBOI 51 IIPOU3BOACTBEHHON
JESITCIIBHOCTH YEJIOBEKA.

KonTpoasnas padotel Ne3 — Ctpykrypa u
CBOMCTBA OPraHUYECKHUX BELIECTB.

Paznen 5. Kunerndeckas u
TEPMOAMHAMNYECKAS 3aKOHOMEPHOCTH
HpOTeKaHI/[SI JUHAMHUYECCKHUX pealcum‘fl.

Tema 5.1. CkopocTp  XMMHYECKHUX
peakumii. XMMHUYECKOE PAaBHOBECHE.

Pa3zpnen 6. PacTBopsbl.

Tema 6.1.I1onsiTHE O pacTBOpax.

Pa3zpnen 7. Xumus B ObITY U
NPOU3BOACTBEHHOM 1esITeIbHOCTH
Yes10BeKa.

Tema 7.1. Xumus B ObITy W©




IIPOU3BOJCTBEHHOMN
YEJIOBEKA.

JACATCIIbHOCTH

[IpoMexyTouHas aTTeCTalMsl: 3a4€T C OLEHKON

Bcero yacos

52

52




3.2. Conep:xkanue o0ydyenusi mo yueoHoi qpucuuniaune O/ 10 «Xumus»

HanmenoBanue pa3aesioB, TeM Conep:xanue yueOHOro MaTepuasia, JJadoparopHbie padoThl U MPAKTHYECKHE Oo0bem
Y4eOHO TUCUUIIMHBI 3aHSATHS, CAMOCTOSITEJIbHAs padoTa 00y4arommxcs 4acoB
1 2 3
Paznen 1. OcHOBBI CTPOEHUS BelleCTBA 5
Tema 1.1.

Coaep:xaHne yueOHOr0 MaTepHaJa:

CrpoeHue aTOMOB XUMHUYECKHUX

CoBpemeHHass Mozenb cTpoeHuss atoMa.  CHUMBOJIMYECKUH S3bIK XUMHHM. XHMMHYECKUN DIIEMEHT.

2JIEMEHTOB U NIpUpOAa 3
MITIECKOMN CBS3H OnekTpoHHas KoH(urypamus aroma. Kimaccupukanus XUMHYECKUX 3JIEMEHTOB (S-, p-, d-3IeMEHTHI).
BanenTHsie JJIEKTPOHBI. BanenTtHOCTS. DneKTpOHHAas Ipuposa  XMUMHUYECKOH CBSI3HU.

DNeKTPOOTPULIATETLHOCTh. Buapl XuUMHUYECKOM cBsi3u (KOBaJeHTHAs, WOHHAs, MeTauIMuecKas,
BOJIOPOIHAs) M CIIOCOOBI e 00pa30BaHMS.

Pemienue 3agaHuii Ha MCHOJIB30BAaHME XHWMHYECKOW CHMBOJMKUM W HAa3BAHUU COEOUHEHUN IO
HOMEHKJIaType MEXIYyHapOAHOTO COK03a TEOPETUYECKOM M MPHUKIATHON XUMHUU U TPUBHAIBHBIX
Ha3BaHUU JI COCTABJICHHUS XUMHUYECKUX (HOPMYJ JBYXaTOMHBIX COCIUHEHHH (OKCHUIOB, CYIb(GHUIOB,
TUAPUJIOB U T.I1.) U APYTUX HEOPTaHUUECKUX COEAMHEHUIN OTIEIbHBIX KJIaCCOB.

3a/aHus Ha YCTAHOBJICHUE CBSI3U MEX]y CTPOCHHUEM aTOMOB XMMHYECKUX AJIEMEHTOB U MEPUOIUYECKUM
W3MEHEHUEM CBOMCTB XHMHYECKMX DJIEMEHTOB M HUX COCAMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM
[TeproIM4e€CKON CUCTEMBI.

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 1.2. Coaeprxanue yueOHOro MaTepuasa

Ilepuoouueckuil 3aKkoH u

[lepuonnueckas cucremMa xumudeckux dneMmeHToB JI.M. MenneneeBa. @PU3NMYECKUN  CMBICHT 2
maobauya J[. 1. Menoeneesa

[Tepuonnueckoro 3axkoHa M.JI. MengeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHS CBONCTB XWUMHYECKHUX
OJICMCHTOB, 06pa3yeMBIX HnMHn HpOCTBIX N CJIOXHBIX BE€HIECTB B COOTBETCTBUHU C IIOJOXKXKCHUEM
XUMHUYECKUX 3J1eMeHTOB B [lepmoamyeckoii cucreme .M. MenneneeBa. [Iporuossr [I.11. Menneneena.
OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

3aaHus Ha XapaKTepU3alUI0 XUMHUYECKUX dJIeMEHTOB "Meramnndeckue / HEMETAIIINYEeCKHE CBOWCTBA,
AIEKTPOOTPULIATENILHOCTh XUMHUYECKUX AJIEMEHTOB B COOTBETCTBUM C WX D3JEKTPOHHBIM CTPOCHUEM M
MOJIO)KEHUEM B IEPUOJAMYECKOM cucTeMe XuMUUYeckux anemenToB J[.M. Menpaeneena'.




HaumeHoBaHue pa3aesioB, TeM

Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKHE

O0BeMm

yY4eOHOMi JHCIUIIHHBI 3aHATHS, CAMOCTOSITeIbHAS PadoTa 00yYaomuXxcs 4acos
1 2 3
KoMOuHMpOBaHHOE 3aHATHE
Pasznen 2. XumMuueckue peakimun 8
Tema 2.1 Cojaepixanue yueOHOro MaTepuasa
Tunsl xumuueckux peaxyuti Knaccudukanus v THIBI XUMHUYECKUX PEAKIUH C y4acTUEM HEOPraHMYECKHUX BEIIECTB. COCTABJICHHE 3
YpaBHEHUN pEaKIUA COCIUHEHHS, PA3NIOKCHHs, 3aMEIICHHs, OOMEHa , B T.4. PEaKIUWd TOpEeHUs,
OKHUCJICHUSI-BOCCTAHOBJICHUSI.
VYpaBHEHUsSI OKHUCIEHHUS-BOCCTAaHOBJIEHUs. CTeneHb OKHUCIeHHUs. OKUCIUTENb U BOCCTAHOBUTEINb.
CocraBiieHHEe M ypaBHUBAHHME OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI METO/IOM 3JIEKTPOHHOTO
6amanca. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU B MPUPOAE, MPOU3BOJACTBEHHBIX MpOIECcCcax H
KHU3HEIEATEIBHOCTH OPraHU3MOB.
KonnuecTBeHHble OTHOIIEHNS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XMMHHM U PACUYETHI IO
YPaBHEHUSIM XUMHUYECKUX PEAKLMI. MOJIb KaK €IMHULIA KOJIMYECTBA BELIECTBA. MOJISIPHAS Macca. 3aKOHBI
COXpaHEHMs Macchl U SHepruu. 3akoH ABoraapo. MossipHblil 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTD
ra3oB. PacueTsl 0 ypaBHEHUSIM XUMHUYECKUX PEAKIMH C UCTOIb30BaHUEM Macchl, 00beMa (HOpMasIbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA.
KomOuHupoBaHHoe 3aHATHE
Tema 2.2 Conep:xanue y4eOHOro MaTepuaJia
Onekrpuyeckas quccounanus 1 | Teopust dNIEKTPOTUTUYECKONW AnCCOrManiu. VOHBI. DIeKTPOIHTHI, HEANEKTPOIUTHL. Peakimu MOHHOTO 4
MOHHBIN 00OMEH oOMeHa. CocTaBlieHHE peaklUii MOHHOIO OOMEHa MyTEeM COCTaBJIEHUS UX TOJHBIX U COKpPAIlEHHBIX
VOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peakliMy. 3aJaHUs HA COCTABJIEHNE NOHHBIX YPAaBHEHUH.
3a/laHusl HA COCTaBJICHUE HOHHBIX YPABHEHUH.
KomOuHupoBaHHOE 3aHATHE
KonTpoJsbHas padora 1 CrpoeHue BemiecTBa 1 XMMHUYECKNE PEAKIINH. 1
Pa3pnen 3. CrpoeHne U CBOMCTBA HEOPIaHNYECKUX BeLeCTB 12




HaumeHoBaHue pa3aesioB, TeM
y4eOHOH TUCHHILIMHBI

Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKHE
3aHATHS, CAMOCTOSAITeIbHAasl padoTa 00y4alouuxcs

O0BeMm
yacoB

1

2

Tema 3.1.
Knaccugpurayus, nomenxriamypa
U cCmpoeHue HeopeaHu4eCKux
seuecms.

Conep:xanue y4eOHOro MaTepuaJa

[Ipenmer Heopranuueckoi xumun. Knaccudukanus Heopranndyeckux BemiecTB. [IpocTeie U ciiokHbBIE
BemiecTBa. OCHOBHBIE KJIACChI CIIOXKHBIX BEIIECTB (OKCHIBI), THUIPOKCUIBI, KUCJIOTHI, CONN). B3auMocBsi3b
HEOPraHMYECKUX BEIIEeCTB. ArperaTHble COCTOSHUS BemlecTBa. Kpucraminyeckue u amopdHbie
BEIIECTBA. THIBI KPUCTAIMYECKUX PEIIETOK (aTOMHAasl, MOJEKYJSIpHAs, WOHHAs, METaJUINYecKas).
3aBHCUMOCTh (PU3UYECKHX CBOWCTB BEIIECTBA OT THUIMA KPUCTAJUIMUECKOH pemIeTKU. 3aBUCUMOCTD
XUMUYECKON aKTUBHOCTHU BEIIECTB OT BHUJAa XMMHMUYECKOW CBSI3UM W THUMA KPUCTAUIMYECKOW PEIICTKHU.
[TprunHbl MHOrOOOpa3usi BEIIECTB.

HomeHkaTypa HEOpraHMYECKHUX BEIISCTB: HA3BAHKE BEIISCTBA MCXOJMS U3 UX XUMUYECKOW (HOpMyIbl win
COCTaBIICHHE XUMUYECKOW (OopMyIIbl UCXO/s U3 Ha3BaHMs BemiecTBa mo mexxayHapoaHoit (MIOITAK) wiun
TPUBHUAJILHON HOMEHKJIATYpE.

Pemennie 3amaHuii mo KiaccuHUKAIMM, HOMEHKIATYpPE U XUMHUYECKUM (QopMyliaM HEOPraHuYeCKHX
BEIIIECTB PA3IMYHBIX KJIACCOB (yrapHbIM Ta3, YIJIEKUCIBIM ra3, aMMHaK, TallleHas H3BECTh, HeTaleHas
M3BECTh, MUTHEBAs COAA U JAPYTUX): HA3bIBATh M COCTABIATH (DOPMYIJIBI XUMUYECKUX BEIECTB, OMPEENAThH
[IPUHA]JIEKHOCTD K KJIaccy.

Hctounuku xumudeckoil uHGopmanuu (CpeacTB MaccoBoil mHpopMaiuu, ceTb MHTepHET U apyrue).
[Touck napoOpMaIMK 1O HA3BaHUSIM, UACHTH(UKATOPAM, CTPYKTYPHBIM (popMyIam.

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 3.2.
Du3nko-xuMHUECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB.

Conep:xanue yueOHOro MaTepuaJia

Mertamnel. O6mue ¢uznyeckrue U XUMHUYECKHEe CBoicTBa MeTayioB. CrocoObl MosyuyeHHs. 3HaueHHe
METaJUIOB M HEMETAUIOB B NPHUPOAEC W KUZHEIEATECIBbHOCTH 4YEIOBEKa W opraHu3zMoB. Kopposus
METAJUIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HH.

Hemeramnpl. OOmme Qusnueckne MW XUMHUYECKHE CBOWMCTBA HEMETAJIOB. |HIMYHBIE CBOWCTBA
HemetaioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIATypa COeAMHEHU HemeTaioB. KpyroBopoTbl
OMOTeHHBIX JIEMEHTOB B IIPUPO/IE.




HaumeHoBaHue pa3aesioB, TeM Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKHE Oo0bem
yY4eOHOMi JHCIUIIHHBI 3aHATHS, CAMOCTOSITeIbHAS PadoTa 00yYaomuXxcs 4acos
1 2 3
XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHMYECKHUX BELIECTB (OKCUIOB, TMAPOKCUAOB, KUCIOT,
coneil u zap.). 3aKOHOMEPHOCTU B M3MEHEHHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIUHEHUH,
BBICILIMX OKCHUJIOB U TUAPOKCHUIOB.
CocTaBlieHHE YPaBHEHHMI XUMHUYECKHUX pEaKUUid C ydacTHEM HPOCTBIX U CIOXKHBIX HEOPTaHUYECKHX
BEIICCTB: METAJUIOB M HEMETAJJIOB; OKCHJOB METaIOB, HEMETAIIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX  KHUCIOT, OCHOBAaHUH H aM(OTEpHBIX TUAPOKCUIOB, HEOPraHHUYECKUX  COJICH,
XapaKTepU3YIOLIUX UX CBOMCTBA.
Pemennie nmpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3a/laHUi Ha CBOMCTBA, COCTaB, MOJy4YEeHUE U
0e30macHOe HCIIOJIb30BAaHME BAXHEUIIMX HEOPTraHWYECKHX BEIIECTB B OBITY M INPaKTHUYECKOU
JESITEIbBHOCTH YEJIOBEKA.
KomOuHMpoBaHHOE 3aHATHE
Tema 3.3. Conep:xanue yueOHOro MaTepuaJia
Hoenmugpuxayus PenieHre SKCHEPUMEHTAIBHBIX 3a7ad 10 XUMHYECKMM CBOMCTBAM METAJUIOB M HEMETAIIOB, IIO 2
HeOpeaHUTeCKUY sellyecme PACTIO3HABAHHIO  MOTYUEHHIO COEMHEHNH METANIOB U HEMETAJIIOB.
nenTudukanyss HEOPraHWYECKUX BEIIECTB C MCIOJB30BAaHHMEM HX (PU3MKO-XMMHUYECKHX CBOMWCTB,
XapaKTepHBIX KauyeCTBEHHbIX peakuuil. KauecTBeHHBbIe peakiuu Ha cyibgaT-, KapOoHAT- U XJIOPUJ-
AQHMOHBI, HA KATUOH aMMOHHMSI.
KoMOnHUpOBaHHOE 3aHSTHE
KonTtpoabHas pa6ora 2 CBolicTBa HEOPTaHUYECKUX BELLIECTB 1
Paszpnen 4. CtpoeHne U XUMHYECKHE CBOHCTBA OPraHUYeCKHUX BellecTB. 17




HaumeHoBaHue pa3aesioB, TeM
y4eOHOH TUCHHUILIMHBI

Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKHE
3aHATHS, CAMOCTOSAITeIbHAsI padoTa 00y4yaouuxcs

O0BeMm
yacoB

1

2

Tema 4.1.
Knaccudukanus, cTpoeHue u
HOMEHKJIATypa OPraHHYECKUX

BEILIECTB.

Conep:xanue yueOHOro MaTepuaJia

[TosiBnieHHE U pa3BUTUE OPraHUMYECKON XUMUM Kak Hayku. [Ipeamer oprannveckoit xumun. Mecto u
3HAUCHUE OPTaHUYCCKOW XMMHH B CHCTEME €CTECTBEHHBIX HaYK.

XUMHYECKOE CTPOCHHE KakK TIOPSIOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIJIACHO HMX BaJCHTHOCTH.
OCHOBHBIC TIOJIOKCHHUSI TCOPHH XHMHYECKOTO CTPOCHHUS OpraHMYecKHx coenuHeHudt A.M. Bytieposa.
YTIIepoIHBIN CKEJIeT OpraHM4ecKoi MOJIEKYJIbl. 3aBUCHMOCTh CBOMCTB BELIECTB OT XUMUYECKOTO CTPOCHHUS
MoOJIEKyYJ. I3omMepust 1 U30MepBHI.

[lonsatne o QyHkuuoHanbHOM rpynmne. Pagukan. IIpuHIUMIBL  KiIacCUPUKAIMK  OPraHHYECKHX
coequHEHUH. MeXIyHapoaHass  HOMEHKJIATypa W NPUHIUIBI  HOMEHKJIATYPHl OPTraHUYECKHX
coenquHeHuii. IlonsTue 00 a3zoTconepKalUX COEIWHEHUSX, OMOJOTHUYECKH AaKTHUBHBIX BEIIECTBaX
(yrmeBomax, jkupax, Oelkax M Jp.), BBICOKOMOIEKYJSIPHBIX COEIWHEHUSX (MOHOMEp, TMOJIUMED,
CTPYKTYPHOE 3BEHO).

Homenkmnatypa opraHu4eckux COEIMHEHUN OTIENbHBIX KJIaccOB (HACHIIICHHBIC, HEHACHIIICHHBIE U
apoMaTHYeCKHe YTIEBOJOPOIbI, CIUPTHI, (PEHOJBI, abJIETH/Ibl, KETOHBI, KapOOHOBBIE KHUCIOTHI U Ap.)
CocTaBiieHHE TIOJTHBIX W COKPAIICHHBIX CTPYKTYPHBIX (OPMYJI OPTaHUYECKUX BEIICCTB OTIEITHHBIX
KJIACCOB, HCIOJB3yS WX HA3BaHHUA 1O CHCTEMaTHYEeCKOW M TPUBHAIBHOW HOMEHKIAType (dTHIIEH,
alleTusieH, ThulepuH, ¢eHon, GopManbAerui, YKCycHas KHCJIOoTa, TIuIuH). PacueTsl mpocreiimieit
(hopMyJTbI OPraHMYECKOM MOJIEKYJIBI, UCXOIsl U3 DJIEMEHTHOTO cocTana (B %).

KoMOMHUpOBaHHOE 3aHSTHE

Tema 4.2.
CBolicTBa OpraHM4EeCcKUX
COCIMHEHU I

Conep:kanue y4eOHOIro MaTepuaJa

@OU3NKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUH OTIENbHBIX KJIAacCOB (0OCOOEHHOCTH
KJIacCU(UKALUM ¥ HOMEHKJIATypbl BHYTPU KJacca; TOMOJIOTUYECKUH paa U oOuias popmyra; usoMepus;
(u3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYCHHUS):

— TpelesibHbIe YIIEeBOAOPOAbl (aJKaHbl U IUKIOANKaHbl). ['OpeHrne MeTaHa Kak OJMH W3 OCHOBHBIX|
MCTOYHMKOB TEIlIa B MPOMBIIIICHHOCTH M ObITYy. CBOMCTBAa MPUPOAHBIX YIJIEBOJOPOJOB, HAXOXKAECHUE B

pHUPOJIe U MPUMEHEHHUE AJIKaHOB;




HaumeHoBaHue pa3aesioB, TeM Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKHE Oo0bem
yueOHOH TUCHHILIMHBI 3aHATHS, CAMOCTOSAITeIbHAsI padoTa 00y4yaoumuxcs 4acoB
1 2 3

— HemnpeielbHbIC (AIKEHBI, ATKMHBI U aJIKaJIME€Hbl) U apOMaTUYEeCKUe yTieBoaopoAbl. ['openue aneruieHa
KaK UCTOYHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHU ISl CBAPKU U PE3KU METAILJIOB;
— KUCJIOPOJICOJIepKAIUE COSIMHEHMSI (CITUPTHI U (PEHOIIbI, KAPOOHOBBIE KMCIOTHI U A(PUPHI, AJIbJETUABI U
KETOHBI, KHpBI, YrJeBoasl). [IpakTHueckoe NpPUMEHEHWE OSTHIICHTIHMKONSA, TIIMIepuHa, (eHoma.
[Ipumenenne Qopmanbaernaa, ameTanbIeTuaa, YKCYCHOM KHCIOTBHL. Mpula Kak COJMM  BBICHIMX
KapOOHOBBIX KUCIIOT. MorolI1e CBOWCTBA MbLIA;
— a30TcojepKallue COeIUHEHMs (AaMUHBI M aMUHOKHUCIIOTHI, O€nku). BrICOKOMOIEKYIIpHbIE COEIUHEHMUS
(cuHTeTHYEeCKHE U OMOJIOrMUECKU-aKTUBHbBIE). MoHOMEp, MOIMMeEp, CTPYKTypHOe 3BeHO. ITommmepusarys
HTHJIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOIb30BaHUS.
I'enernyeckas cBS3b MEXAY KJaCCAMU OPraHUYECKUX COETUHEHUM.
CBoiicTBa OpraHMYecKUX COECJUHEHUN OTAENbHBIX KJIAacCOB (TPUBHAIbHAS M MEXIyHapojaHas
HOMEHKJIaTypa, XUMUYECKHUE CBOMCTBA, CIOCOOBI MOyUeHHs): Mpe/esbHble (aJKaHbl M IUKIOATIKAHbI),
HenpeJenbHble (AJIKeHbI, AIKUHBI U aJKaJUueHbl) 1 apOMaTHUYECKHE YIJIEBOJAOPO/Ibl, CIIUPTHI U (PEHOIBI,
KapOOHOBBIE KMCIIOTHI U 3(UPHI, aTbJIETUbl U KETOHbI, aMUHBI 1 aMHUHOKHUCIIOTHI, BHICOKOMOJIEKYJISIPHBIE
COEIMHEHMS. 3aJaHusl Ha COCTABJICHUE YPAaBHEHHH XUMHUYECKHX pPEaKLUUN C y4aCTHEM OPraHM4eCKHX
BEIIECTB HA OCHOBAHUHU UX COCTaBa U CTPOECHUS.
CocTaBieHHe CXeM peakuuid (B TOM 4YHCIe 1O TNPEAJOKEHHBIM LIEMOYKaM IMpeBpalleHuit),
XapaKTepU3YIOUIMX XUMUYECKHUE CBOMCTBA OPraHUYECKUX COEIMHEHUH OTAEIBHBIX KJIACCOB, CIIOCOOBI MX
[OJlyYeHUsT M HA3BaHUE OPraHMYECKUX COCIMHEHUH 110 TPUBHMAIBHOM WJIM  MEXAYHapOIHOU
CUCTEMAaTUYECKON HOMEHKJIAType.
Pemenne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKHX 3a/JaHUid Ha CBOMCTBA OpPraHMYECKUX
COEMHEHUI OTAEIBHBIX KIacCOB.
“IIpeBpalieHrsi OpraHMYECKMX BELIECTB INpU HarpeBaHuu': IlosydeHue STUIEHA W M3Yy4YEHHE €ro
cBOMCTB. MonenupoBaHue MOJEKYJ W XMMHUYECKHUX IpEeBpallleHHid Ha TNpUMepe 3TaHa, 3TUJICHA,
alleTUJICHA U JIp.

KomOunupoBanHoe 3aHsaTHE




HaumeHoBaHue pa3aesioB, TeM

Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKHE

O0BeMm

y4eOHOH TUCHHUILIMHBI 3aHATHS, CAMOCTOSAITeIbHAsI padoTa 00y4yaouuxcs 4acoB
1 2 3
Tema 4.3. Coaeprxanue yueOHOro MaTepuasa
Wnentudukamys oprannyeckux | buoopranndeckue coeaunenus. Ilpumenenue u Ouoaoruyeckas poiib yrieBoaoB. OKUCIeHHe yIieBOo0B 4
BEILIECTB, UX 3HAYCHHUE U — UCTOYHHK DHEPTHH JKUBBIX opraHu3MoB. OOnacTu mpuMeHeHUs aMHHOKHCTIOT. [IpeBpanienust 6eIKoB
IPHMEHEHHE B OBITOBOM U UMM B opraHu3me. buonormueckne (yHKIMU OenkoB. buosiormueckue ¢GyHKIUU KAPOB. Pob
IIPOM3BOICTBEHHOM AESTENBHOCTH OpPraHMYECKON XMMUU B pEeUICHUH MPOOJIeM MUIIEBON 0€301aCHOCTH.

YeoBeKA. Ponp opranmdeckoil XMMHMM B pEUIEHUH TPOOJIEM DSHEPreTUYECKO O€30MacHOCTH, B Pa3BUTHHU
MEJUIIUHBI, CO3/IaHUH HOBBIX MaTE€pPHAIOB, HOBBIX MCTOUYHMKOB PHEPTUH (aJbTEPHATUBHBIE HCTOYHUKU
sHepruu). OnacHOCTh BO3JCHCTBHUS HA JKUBbIE OPraHU3MbI OPTaHUYECKUX BEUIECTB OTAENbHBIX KJIACCOB
(YrJIeBomopoIbl, CHUPTHI, (PEHOJBI, XJIOPOPTAaHWMYECKHE IPOU3BOJHBIC, AIBJICTHIBI H JIP.), CMBICT
MOKa3aTesisi NPeAEIbHO J0MYCTUMON KOHIICHTPAIUH.

“UnenTuduxais opraHnyecKux COeTMHEHUI OTIEIbHBIX KJIACCOB”
Nnentudukanus opraHuuecKux COCIMHEHUI OTIENbHBIX KJIAaCCOB (Ha MpHUMEpPE ajbIETHIOB, Kpaxmaia,
YKCYCHOM KHCIIOTHI, OETIKOB U T.II.) C UCIIOJIb30BAaHUEM UX (PU3HKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX
KauecTBEHHBIX peakuuid. JleHaTypamuss Oenka mpu HarpeBaHud. [[BeTHble peakiuu OEIKOB.
Bo3HHKHOBEHME AaHATUTUYECKOTO CUTHAJA C TOYKH 3pEHHSI XUMHUUYECKUX MPOLECC PEIICHHE 3a/1a4 OB IPH
MPOTEKaHUN KaYeCTBEHHOMN peakllvu, MO3BOJSIONICH UACHTU(DUIIUPOBATH PEIOKEHHBIE OPTaHUYECKHE
BEILIECTBA.
KomOunupoBanHoe 3aHsTHE
KoutpoJsbHnas padora 3 CtpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEILIECTB 1
Pa3pnen 5. Kunernueckue 1 TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUA TMHAMUYECKHUX PeaKIHii. 5




HaumeHoBaHue pa3aesioB, TeM Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKHE Oo0bem
y4eOHOH TUCHHUILIMHBI 3aHATHS, CAMOCTOSAITeIbHAsI padoTa 00y4yaouuxcs 4acoB
1 2 3
Tema 5.1. Conep:kanue y4e0OHOIro MaTepuaJa
CKOpOCTh XMMHYECKHX peakUuui. [CKOPOCTh PEaKIMK, €€ 3aBUCUMOCTh OT pPa3InYHbIX (HAKTOPOB: MPHUPOJbI PEArHPYIONIMX BEIIECTB, 5
XUMHUYECKOE PaBHOBECHE. KOHLICHTPALlUM PEarupyronnx BEIECTB, TEMIEPATYPhl U TUIOUIAAN PEAKIIMOHHON NOBEPXHOCTHU. TeIIoBbIe
AP PEKTH XUMUYECKUX PEAKIINNA. DK30-1 SHAOTCPMHUECKHUE, PEAKIINH.
OO6patumocTh peakiuil. XMMHUYECKOE€ pPAaBHOBECHE U €ro CMELICHHE IOJ JEHCTBUEM pa3IUYHbIX
(hakTopoB (KOHIICHTpAIMS PEareHTOB WM MPOIYKTOB PEaKIMH, JaBICHUE, TEMIIEPATypa) s CO3TaHHUS
ONTUMAJIbHBIX YCIOBUI MPOTEeKaHUsl XuMudeckux npoueccon. [Tpunnun Jle [latense.
Perienrie mpakTUKO-OpUEHTUPOBAHHBIX 3aJJaHUM Ha aHaTu3 (PAKTOPOB, BIUSAIOIINX HA U3MEHEHHE CKOPOCTHU
XUMHUYECKON PEaKINH, B T.4. C MO3UIUN IKOJOTHIECKH IIeJIECO00Pa3HOTrO MOBEACHUS B OBITY M TPYIOBOM
NEATETbHOCTH B LENSIX COXPAHEHUS CBOETO 3JJOPOBbsS U OKPYKarOUIEH PUPOAHON CPEABI.
Pemienne npakTHKO-OPHEHTUPOBAHHBIX 3aJlaHMl Ha mNpuMmeHeHue npuHnuna Jle-Ilarense s
HAaXOXJICHUS HAMpaBICHUS CMEIIECHUS pPABHOBECHUS XUMHUYECKOW peakiuu U aHaimu3 (aKkToOpoB,
BIIMSIOIIMX HA CMEIIEHUE XMMHUYECKOTO PABHOBECHSI.
KoMOMHMpOBaHHOE 3aHSTHE
Pa3pnen 6. PacTBopsbl. 3
Tema 6.1. Conep:xanue y4eOHOro MaTepuaJia
ITonsTHE O pacTBOpax. PactBopenne kak (usuko-xumudeckuid mporecc. PactBopbl. CrocoObl TPHUTOTOBJICHHUS PACTBOPOB. 3
PactBopumMocTs. MaccoBasi 107151 pacTBOPEHHOTO BemiecTBa. CMBICH MOKa3aTelss MPEeAesbHO JAOMYyCTUMOM]
KOHIICHTPAIIUU U €r0 UCIIOJIb30BAHUE B OIIEHKE SKOJOTUUECKON 0€30MacHOCTH.
[IpaBuiia SKOJOTUYECKH I11€JecO00pa3HOT0 MOBEACHHUS B OBITY W TPYJOBOW JAEATEIBHOCTH B IEJSAX
COXPAHEHUS CBOETO 3/I0POBbSI M OKPYXKAIOLIECH MPUPOIHON Cpelbl; OMAaCHOCTh BO3JIEUCTBUS HAa JKUBBIE
OpTraHU3MbI OIIPE/IENIEHHBIX BEILIECTB.
Pemenue mpakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3aJIaHUM HA PaCTBOPHI, HCTIOJIb3yEeMbIe B OBITOBON U
MIPOM3BOJICTBEHHOM JESITEIbHOCTH YEIOBEKa.
KomOunupoBanHoe 3aHsaTHE
Paznen 7. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA. 2




Xumus B ObITY U
MIPOU3BOICTBEHHOH 1A TETLHOCTH
YeJIoBeKa.

PKOJIOTHYECKOM, YHEPreTHUeCKON M MHILEBOM 0e30MacHOCTH, pa3BUTHH MeauluHbl. [IpaBuia moucka U
AHAJIM3a XUMUYECKOW WH(OPMALMK U3 Pa3IMYHbIX UCTOYHUKOB (HAy4YHAs W y4eOHO-HAy4HAs JUTEpaTypa,
CpelCcTBa MaccoBOi nHGpopmaluu, cetb HTepHET).

[Tovck 1 aHaIM3 NPUMEHEHHUS XUMHUYECKUX BEIIECTB U TEXHOJIOTMH 110 TEMaM: BaKHEUIIINE CTPOUTEIIbHBIE
MaTepHuaibl, KOHCTPYKLIMOHHbIE MaTepHalibl, KPAaCKH, CTEKJIO, K€paMHUKa, MaTepHalbl JJISl JIEKTPOHUKH,
HaHOMAaTEPHAJIbI, TEKCTUIHHBIC BOJIOKHA, HCTOYHUKH SHEPTUH, OPTaHUYECKUE U MUHEPAJIbHBIE YI00peHUs,
JIeKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMUSI.

HaumeHoBaHue pa3aesioB, TeM Conep:xxanue y4e0OHOro MaTepuaJa, JadopaTopHble padoThl M MPAKTHYECKHE Oo0bem
yY4eOHOMi JHCIUIIHHBI 3aHATHS, CAMOCTOSITeIbHAS PadoTa 00yYaomuXxcs 4acos

1 2 3

Tema 7.1. Hogeiimme TOCTHKEHUS XUMHUYECKOW HAyKH M XMMHUYECKOH TEXHOJOTHH. Ponp Xxumum B obOecrieueHHH 2

KoMOMHMpOBaHHOE 3aHSTHE

[Ipome:xxkyTouHasi aTTecTanus (3a4eT ¢ OLEHKOI)

Bcero

52




4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IMCHUIIINHBI

4.1. TpeGoBaHusi K MATEPHATbHO-TEXHHYECKOMY O0ecTieYeHUuI0
Peanuzanms mporpaMMbl yaeOHON TUCIMIUIMHEI TPeOyeT HATMYUS yIeOHOTO
KaOuHeTa.

[lonrotoBka BHEAYIUTOPHOW pabOTHl JOMKHA 00ECHeYUBATHCS
JOCTYIIOM KaXaoro oOydJaromerocs K 0a3aM JaHHBIM W OWMOIHOTEYHBIM
dbongam. Bo Bpemsi caMOCTOSITETbHON MOJTOTOBKH, O0Yy4Yaronuecs AOJIKHbI
OBITH 00€CTIEUEHbI TOCTYNOM K ceTh HTepHeT.

O6opynoBanne yueOHOro KaduMHeTa U pado4nx MecT KaOMHeTa:

MOCaJI0UYHbIC MECTa JJIs1 00ydJaronuxcs, pabouee MecTo mpernoaaBaresis, 10CKa,
YYCOHUKH, KapPThI.
Texnnuyeckue cpeacrBa 00y4eHusi: HOyTOYK, IPOEKTOP, SIKPaH.

4.2. O0mmue TpeOOBAaHUA K OPraHU3alUM o0Opa30BaTeJbHOM
HeSITeJIbHOCTH

OcBoeHue 00y4aromuMUCs Y4eOHOM AUCIMIUIMHBI MOXKET MPOXOJUThH B
YCJIOBUSIX CO3JIaHHOM 00pa3oBaTelbHOM Cpeibl Kak B 00Opa3oBaTeIbHOM
opraHuzanuy (y4peXJIeHHHM), TaK U B OPTaHU3alMSAX COOTBETCTBYIOIIMX
npouIto yueOHOU JTUCITUTIIIHBI.

[IpenonaBanue y4yeOHON MUCHUILUIMHBI JOJKHO HOCUTHh TEOPETHUYECKYIO
U TIPAKTHUYECKYI0 HaMpaBJIeHHOCTh. B mporecce MNpakKTUYECKUX 3aHSATUN
oOyyaromuecsi  3aKpeIuIIIOT HW  YIUIYOJISIOT — TEOPETUYECKUE  3HAHUA,
pruoOpeTaroT HeoOX0AUMbIe TPO(ecCHOHATBLHBIE YMEHUS U HaBBIKH.

N3ydenne yueOHON AUCIUTUIMHBI « XUMHUS» 10 CHEIHAIBHOCTH JTOHKHO
MPEIIEeCTBOBATh OCBOEHUIO MPOPECCUOHAIBHBIX MOTYJIeH

Teoperuueckue 3aHATUSA TOJDKHBI IPOBOAUTHCS B yUeOHOM KaOUHETE.

Texymmii mpoOMEXyTOUHBI KOHTPOJIb OOY4YEHHUS CKIIQJIBIBACTCS U3
CJIEAYIOIINX KOMIIOHEHTOB:

TeKYIIMA KOHTPOJIb: ONPOC OOYYAIOIIMXCS Ha 3aHATUAX, MPOBEIICHUE
TECTUPOBAHMS, PEIICHHE XHWMHUYECKUX 3a7ad OOydarolMMHCS B Mpolecce
MPOBEJICHUS TEOPETUUECKUX 3aHITUH U T.J.;

NMPOMEXKYTOUYHbIH KOHTPOJIb: 3a4eT C OI[EHKOM.

4.3. KaagpoBoe o0ecnieuenne 00pa3oBaTeIbHOM 1eATEIbHOCTH

TpeboBanus K KBaTU(UKAITUN NeJarornueCcKux KaJpoB,
ocymectBisitommx  peanmm3anuio  [IIICC3 no cnenuuanbHOCTA — JTOJHKHA
o0OecrieuynBaTbCsl  TMEAArOTMUYEeCKUMHU  KaJpaMd, HWMCIOIIMMH  BBICIIIEE
oOpa3oBaHHEe, COOTBETCTByIoIlee Mpodwiro mpenojgaBaeMoil  ydeOHOMU
qucuUIUIMHbBL.  OOBIT  ACATEIBHOCTH B OPraHM3alUsIX COOTBETCTBYIOIICH
oOpa3oBaTenbHON Ccdephl SBIAETCS O00S3aTENbHBIM IS MPENoaaBaTeNeH,
OTBEYAIOLINX 32 OCBOCHHE O0yYaroUmMcs 00I1e00pa3oBaTeIbHOIO y4eOHOTO
nukia. [lpernopaBaTenyu mOJNYyYarOT JOMOJHUTEIBHOE NpodeccHOHaTIbHOEe
oOpa3oBaHuEe IO MporpaMmaM IMOBBIIIECHUS KBaTU(PUKAIIMK, B TOM YHUCIE B
dbopme CTaXUPOBKH B MPOMUIBLHBIX OPraHU3aIMAX HE PEXe OJHOro pa3a B 3
roja.



4. 4 Undopmanuonnoe  odecneueHue  oOyudeHusi. Ilepedensn
peKoMeHayeMbIX  Y4eOHbIX  u3aanuii, M HTepHeT-pecypcos,
AOMOJHUTEIbHOMITUTEPATYPHI

OcCHOBHBbIEC HCTOYHHUKH:

. I'abpuensn O.C., OctpoymoB WN.I'., Cnaako C.A. Xumus.10 kmace. — M.
AO «MznarensctBo «IIpocBemenney, 2020.

. T'abpuensu O.C., Octpoymo N.I'., CnagkoB C.A. Xummus.11kmacc. — M.:
AQO «M3narenbetBo «lIpocBeienuey, 2020.

. Epemun B.B., Ky3emenko H.E., Tepenun B.U., Ipo3zmoB A.A., Jlynun
B.BXummsa. 10 xmacc. - M.: OO0 "IIPODA", AO "H3marembCTBO
"TIpocsemenne",2020.

. Epemun B.B., Ky3emenko H.E., Tepenun B.U., Ipo3znoB A.A., JlyHun
B.B.Xumusa. 11 kmacc. - M.: OO0 "IPODA", AO "H3nmarenbCTBO
"IIpoceemenue",2020.

JlonoJIHUTE IbHbIE HCTOYHUKH:

. AcanoBa JLN., CTpenbHUKOBA E.H. OKHCIUTENIBHO-
BOCCTAaHOBUTEIHHBICPEAKIINHY : TIPAKTUKYM 110 XUMHH. 8-11 Kimacchl. - 2-¢
u3a. - M.:BAKO, 2019. - 112 c.

. bynaBun B.M.Xumwus: oOs3aTeabHbIC IOHATHS, 3aKOHBI, (HOPMYJIBI
mkoasHOro Kypca / B.M. bynaBun. - MockBa :Okcmo 2018. - 48 c. -
(JIGs13aTeIbHBIENOHATUSAIIKOIBHOTOKYPCa).

3. T'abpuensu O.C., OctpoymoB WN.I'., Ilonomapes C.FO.Xumus. 10 knacc :

yueOHoe mocobue: yriyOneHusiii ypoBeHb / O.C. TI'abpuensu, WN.I.

OctpoymoB, C.IO. IlonomapeB. - 10-e wu3m., creoperun. - M.

[Ipocsemwenne, 2021. - 358 c. : uin.

4. Taopuensu O.C., OctpoymoB WU.T"., [Tonomapes C.FO.Xumus. 11 knacc :

ydyeOHOoe mocobue :yriyoneHHbiii ypoBeHb / O.C. TI'abpmensn, N.I.

OctpoymoB, C.}O. IlonomapeB. - 10-¢ wm3g., creoperum. - M.

[Ipocsemenne, 2021. - 358 c. : uin.

5. TI'opkoBerko M.IO. Tloypounsie pazpabotku no xumuu. 10 kiacc. M.:

BAKO, 2016. - 320 c. (B noMo1ips NKOJILHOMY YUUTEIIIO).

6. KontponpHO-u3MepurensHsie MaTepuansl. Xumus. 10kmace /Coct. E.H.
CrpensHukoBa. - M.: BAKO, 2015. - 112 c¢. - (KontponbHo-
HU3MEpUTEIbHbIEMaTepUaIbI).

. KontponbHo-usmepurensabie MmaTepuanbl. Xumus. 11 kmace /Coct. E.H.
CrpensaukoBa, H.I1. Tpery6oga. - 3-e u3za. - M.: BAKO, 2017. - 112 c. -
(KoHTpoJIbHO-U3MEpUTENbHBIE MATEPUAIbI).

8. Kpemenuyrckas M.I1., BacunseB C.}O. Xumus. Jlns noaroroBku k EI'D /
M.A. Kpemenuyrckas, C.}HO. Bacumse. - M.: ACT: CJIOBO;
Bnagumup: BKT, 2010. - 480 c. - (Hoselimuii cipaBOYHHUK NIKOJIBHUKA).

. JIumua JILLA.Xumusa: CnopaBounuk / P.A. Jlugun. - M.: Actpens:
Bnamumup: BKT, 2011. - 286, [2]c.



10.MapmanoBa I'.JI.I'padpuyeckne AUKTaHTBI MO XUMHH: paboyasi TeTpaib.
10 kimacc. - M.: BAKO, 2017. - 96 c.

11.MapmranoBa I'.JI.I'padudeckue TUKTAaHTHI IO XUMHH: pabodasi TETPAb.
11 knacc. - M.: BAKO, 2017. - 80 c.

12.MatBeeBa M.O.Xumusa. Homelmmii yHUBEpCAIbHBIM CIPABOYHHUK
IIKOJIbHUKA U cTyleHTa. - Jonenk: OO0 "IIK® "BAO", 2009. - 496 m.:
Wl

13.Muxanesa T.I'., CtpensuukoBa E.H.Pa3zpaboTka nemaroruueckux TecToB
no xumuu. - M.: BAKO, 2013. - 176 c. - (MacTepcTkas yauTenss XUMum).

14.Oprannueckas xumusa. Becb mkonbHbIA Kypc B Tabmunax / coct. C.A.
JlutBunoBa, H.B. MankeBud- Munck : Kyssma, 2020. - 3-¢ wusn.,
nepepad. - 384c.

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

16.Penterutop mo xumuu / [lox pen. A.C. Eroposa. - U3n. 63-e. - Poctos-
u/]l.: ®ennkc, 2021. - 762, [1] c. : uin. - (AOUTYpHUEHT).

17.CaBunkuna E.B. Xumus B Tabnumax u cxemax : CIIpaBOYHOE IOCOOHE :
10-11 xmaccer / E.B. CaBunkwmua, I'.Il, JlorumnoBa. - Mocksa
N3narensctBo ACT, 2020. - 159, (1), c.

18.CaBunkuna E.B. Xumust : HoBbIi MOJTHBIN CIPaBOYHUK JIJISI TIOATOTOBKH
k EI'D: 3-¢ m3a., mepepab. u gom. / E.B. CaBunkuHa. - Mockga :
MznarensctBo ACT. - 254, [2] c.

19.C6opuuk ocHoBHBIX dopmyn mo xumuu / M.A. Ps6oB, E.FO. Hesckas,
E.A. Copokuna, T.®. Illemko. - M.: ACT: Actpens, 2009. - 318, [2] c. -
(KpaTKui CIIpaBOYHMK CTYJICHTA).

20.®penkens E.H. Heopranuueckas xumus. Camoyuutenb. D dekTruBHAs
METOJIMKa, KOTOpas MOMOXET CJaTh HK3aMEHbl MOHATh xumwuio /I".H.
®penkenb. - Mocksa : U3narensctBo ACT, 2018. - 318, [1]c. - Cpennss
U cTapiias mwkona. Jlydmme MeToiuk o0y4deHus).

21.®penkens E.H.Xumus. Camoynurens. Kaura ans Tex, KTo X0o4eT caTh
3K3aMEHbI, a TaKXe€ TMOHATh W TOJIOOUTH XUMHUIO. DJIEMEHTHI OOIIeH,
HeopraHuyeckoi u opranndeckoit xumuu / E.H. ®@penkens. - Mockaa :
M3aantensctBo ACT, 2020. - 352 c. - (cpenHsiss ¥ cTapiuas IIKOJA.
Jlydmme MeTo MK 00yUeHHS ).

22.®penkens E.H.O6mas xumusi. Camoyuntensb. IdPexkTrBHAS METOIMKA,
KOTOpasi IOOMIKET CIaTh dK3aMEHBI B OHATh Xxumuio / E.H. ®penkens. -
Mocksa ? U3natensctBo ACT, 2017. - 308, [1] c. - (cpenusis u crapiias
mikosta.JIydime MeToiuku o0ydeHus).

DJIeKTPOHHbIE U31aHMS
1. HTTP://ru.wikipedia.org  (caiir  OOMmIEAOCTYITHONH  MYJIBTHSA3BIYHON
YHHUBEPCATHLHOW WHTEPHET-3HIIUKIIOTICINN ).



http://ru.wikipedia.org/

© 0 N o

. HTTP://lwww.faostat3.faj.org (caiit Mesx 1y HapOTHO#

CEIBCKOXO3SIICTBEHHOM W TMPOJOBOJILCTBEHHOW opranuzanuu npu OOH
(D®AO).

. HTTP://www.minerals.usgs.gov/minerals/pubs/county (caiiT

['eonornyeckoit ciyx0n1 CIIIA).

. HTTP://lwww.school-collection.edu.ru («Exwnas kommeknus udpoBBIX

00pa3oBaTENbHBIX PECYPCOBY).

. HTTP://lwww.simvolika.rsl.ru (caiitr «I'ep6sl TOpOmOB Poccuiickoii

deneparun).

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

. 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/



http://www.faostat3.faj.org/
http://www.minerals.usgs.gov/minerals/pubs/county
http://www.school-collection.edu.ru/
http://www.simvolika.rsl.ru/
http://scepsis.ru/library/id_1794.html
http://mylean.ru/kurs/7/317
http://wikipedia.org/wiki/Живое_вещество
http://wikipedia.org/wiki/Жизнь
http://www.5ballov.ru/referats/preview/83784
http://httpsu.ru/courses/3-referat.html
http://kontur-map.ru/

5. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHMS YUEEHO

JTACIATITAHBI

KOHTpOJII) N OICHKa PpE3yJIbTAaTOB OCBOCHUA yqe6H0171 JAUCTUITIINHBI
OCYHCCTBIIACTCA IPCIIOAABATCIICM IIPpU ITPOBCACHUU SaHHTHﬁ, 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 H OIleHKH

3HATD:
- Tematnueckuii
MaTtepuai Kypca

- 0 chopMHUpPOBAHHOCTHU
MIPEACTABICHUH: O
MaTepUaIbHOM E€IMHCTBE MUPA,
3aKOHOMEPHOCTSIX U
MM03HABAEMOCTH SIBJICHUHN
IIPUPOABI; O MECTE U 3HAUCHUU
XMUMHH B CHCTEME €CTECTBEHHBIX
HayK U €€ POoJii B 00eCTIeUeHUH
YCTOWYHBOTO Pa3BUTHUSA
YeJIOBEYECTBA: B PEILICHUHU
po0OJIeM SKOJIOTHUYECKOi,
SHEPreTUYECKON U MUILEBON
0€30MMacHOCTH, B Pa3BUTUHU
MEIULMHBI, CO3JJAHUN HOBBIX
MaTepUaIoB, HOBBIX HICTOYHHKOB
JHEPTUH, B 00CCIICUCHUN
paIoHaIbLHOrO
MIPUPOIONOIB30BaHUS, B
(hopMHUPOBAHUN MUPOBO33PEHUS
u o011el KyJbTyphl YellOBEKa, a
TaKXe HKOJIOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K
CBOEMY 370POBBIO U IIPUPOJIHOU
cpene;

- 00 OBJIA/IEHUU CUCTEMOM
XUMHAYECKUX 3HAHUU, KOTOpast
BKJIFOYAET: OCHOBOIIOJIArarome
MOHATHUS(JIOTIOTHUTENBEHO K
cucTeMe MOHATUH 6a30BOro
YPOBHSI) - U30TOIIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUE
aToma, THOpHUIU3aIHs aTOMHBIX
opbOuTanei, XuMHUECKasi CBsI3b
("o " u"m -cBsA3B", KpaTHBIE
CBSI31),MOJIIpHAst KOHIIEHTpaLus,
CTpyKTypHas ¢hopmyia,
n3zomepus (CTpyKTypHas,
reoMeTrpuyeckast (Ic-TpaHc-
U30MEpHs ), THUITbI XUMHUYECKHX
peakuuit (romo- u
reTeporeHHble, 00paTuMble U
HeoOpaTHMBbIE), PaCTBOPHI
(McTUHHBIE, AUCTIEPCHBIE

DOopMBI KOHTPOJIS:
YceTHBIN 01IpoC;
[TuceMenHsIi onpoc;
CamocrosTenbHas paboTa;
[TpakTuueckas pabora;
TecToBble 3a1aHU.
MeToabl KOHTPOJIA:
Texkymui KOHTPOJIb:
@OpOoHTAIBHBIN OIPOC;
WNHauBuayansHeI 01Ipoc;
KonTponbHast pabora;
[IpoBepka KOHCIIEKTOB;
[TpoBepka cooOmIeHUH;
OneHuBaHUE BBITOJIHEHUS
WHJUBU1yaJIbHBIX 33JIaHUN;
[IporpammupoBaHHbIi
KOHTPOJIb.




CUCTEMBI ), KPUCTAJUIOTUIPATHI,
CTENeHb JUCCOLIUALNH,
3JIEKTPOJIN3, KPEKHUHT,
pudOpPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,
MHPOBO33PEHYECKUE 3HAHUS,
JeXallue B OCHOBE TOHUMAaHUS
MPUYUHHOCTU U CUCTEMHOCTH
XUMHYCCKUX SBICHUIH,
COBpPEMEHHBIE MTPE/ICTABICHUS O
CTPOCHHUH BEIlleCTBA HA
aTOMHOM, MOJIEKYJISIPHOM U
HaJIMOJIEKYJIIPHOM YPOBHSIX;
MIpe/ICTaBJICHHS O MEXaHHU3Max
XUMHYECKUX PEAKIUH,
TEPMOAMHAMHUYECKUX U
KUHETHYECKUX
3aKOHOMEPHOCTSX UX
MPOTEKAHUS, O XUMHUYECKOM
PaBHOBECHUH, TUCTIEPCHBIX
cucTeMax, (paKTOIOTHYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBe,
MOJIy4eHUHU U 0e30MacHOM
HCMOJIb30BAHUHU BAKHEUIIINX
HEOPTaHUYECKUX U
OpPTaHHYECKUX BEIIECTB B OBITY
Y IPAKTHUYECKOM 1eATeTbHOCTH
YesloBeKa; OOLINX HAayYHBIX
MPUHIUIIAX XUMHUYECKOTO
MIPOU3BOJICTBA (HAa pUMeEpe
MPOU3BOJICTBA CEPHOM KUCIOTHI,
aMMHaKa, METaHoJIa,
nepepaboTku HedTH);

- 3HATh O BJIQJICHUH OCHOBHBIMU
METOJaMHi Hay4YHOT'O [TO3HAHMS
BEIIECTB U XUMUYECKUX
siBIIeHU(HaOMI0IeHIE,
W3MEPEHHE, SKCIIEPUMEHT,
MOJICTTUPOBAHUE);

YMETh:

- BBISIBIIATh XapAaKTEPHBIE
MPU3HAKU U B3aUMOCBS3b
W3yYECHHBIX MOHITUH,
MIPUMEHATH COOTBETCTBYIOIINE
TOHSITHS TIPU ONTUCAHUH
CTPOEHUS U CBOMCTB
HEOPraHWYECKUX U
OPraHMYECKHUX BEIIECTB U UX
MPEBPAILICHUH; BBISIBISATH
B3aHMOCBSI3b XUMHUYECKUX
3HAHWUH C HOHITHSIMH U
MPEICTABICHUSMU IPYTUX
€CTECTBEHHOHAYYHBIX




MPEAMETOB;
- HCIMOJIb30BaTh HAMMEHOBAHUS
XUMHYECKUX COCIUHEHUN
MEXyHapOJHOI0 COr3a
TEOPETUYECKON U MPUKIIATHOU
XUMUU U TPUBUAJIbHBIC
Ha3BaHUs BEIECTB,
OTHOCSILUXCS K U3yYEHHBIM
KJIacCaM OpPraHUYeCKUX U
HEOPraHUYECKUX COETMHEHMUI;
KCIIO0Jb30BaTh XUMUYECKYIO
CUMBOJIMKY JJI1 COCTaBJICHUS
(hopMyJT HEOPraHMIECKHUX
BEILIECTB, MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIIICHHBIX U CKEJIETHBIX )
(hopMyIT OpraHNIEeCKUX
BEILIECTB; COCTABIISATh YPaBHEHUS
XUMUYECKUX PEAKUUN U
PacKphIBaTh UX CYIIHOCTb:
OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHMA
MIOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3THX
peaKkLuii; peakuii HOHHOTO
oOMEHa IyTeM COCTaBJICHUS UX
MOJIHBIX ¥ COKPAILIEHHBIX
VOHHBIX YPABHEHUH; peaKui
TUAPOIN3a, PEaKIUn
KOMILIEKCOOOpa3oBaHus (Ha
MpUMeEpE T'UIPOKCOKOMIUIEKCOB
[IMHKA ¥ AJIIOMUHUA);
MOATBEPKIATh XapaKTEPHbIE
XUMHYECKHE CBOMCTBA BEUIECTB
COOTBETCTBYIOIIMMHU
AKCTIEPUMEHTAMH U 3aITUCIMU
YPaBHEHUN XUMUYECKUX
pEeaKIHnii;

-yCTaHaBIIUBaTh
MIPUHAJICKHOCTh N3YUYEHHBIX
HEOPraHUYEeCKHUX U
OpPTraHUYECKUX BEIIECTB K
ONpeJIeJICHHBIM KJaccaMm 1
rpyIIaM COeANHEHUH,
XapaKTEePU30BaTh UX COCTAB U
BaXHEHIITE CBOMCTBA;
ONPENIEHATh BUJIbI XUMUUECKHUX
cBs3el (KOBaJeHTHAs, MOHHAS,
MeTaJTn4ecKasi, BOJOPOIHas),
THUIIBI KPUCTAJUTAYECKHUX
PELIETOK BEUIECTB;
KJIACCU(PUITUPOBATh XUMUUECKHE




peaKiuu;
-IPOBOAUTH PACYETHI IO
XUMHAYECKUM (hopMyJIam U
YPaBHEHUSIM XUMHUYECKUX
peaKuuii C HCIIOJIb30BAHUEM
(bu3MYeCKUX BEIMYUH,
XapaKTEepU3yIOLINX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HopMaIbHbIE
YCIIOBHS) ra30B, KOJIMYECTBA
BELIECTBA; UCII0JIb30BATh
CHCTEMHbIE XUMUUECKUE 3HAHUS
JUISL IPUHSTHS PEILICHUH B
KOHKPETHBIX JKU3HEHHBIX
CUTYAaIHsIX, CBA3aHHBIX C
BEIIECTBAMH U UX
MPUMEHEHHUEM;

- IUTAHUPOBATh M BBITIOJIHATH
XUMHUYECKUU
SKCIIEPUMEHT(IIPEBPALLICHUS
OpPraHUYECKUX BELIECTB IIPU
HarpeBaHuu, MOJyYeHUE
STUJICHA U U3yUYEHUE €ro
CBOICTB, KQUCCTBCHHBIC
peaKIy Ha aJabAerHIbl,
Kpaxmall, YKCYCHYIO KUCIIOTY;
JieHaTypalus OeJIKOB IpU
HarpeBaHWH, [IBETHBIC PEAKIIUU
0€JIKOB; MPOBOANUTH PEAKLIUU
HMOHHOTO 0OMEHa, OTIPEIETSATh
Cpelly BOOHBIX PaCTBOPOB,
KaueCTBEHHbIE PEAKIINH Ha
cyabdar-, kapOoHaT- U XJIOPUA-
AQHMOHBI, HA KATHOH aMMOHWS,;
pelaTh SKCIepUMEHTaIbHbIE
3a1a4u 1o remaMm "Mertamibl" U
"HemeTanns") B COOTBETCTBHH C
MPaBUIIAMU TEXHUKH
6€30IacHOCTH IIPpU OOPAILEHUH C
BELIECTBaMU U Ja0OPaTOPHBIM
000pyI0BaHUEM; TIPEJICTABIIATH
pe3yNbTaThl XUMUYECKOTO
SKCIEpUMEHTa B JopMe 3arncu
YPaBHEHU COOTBETCTBYIOIINX
peakiuii u GopMyIMpOBaTh
BBIBOJIbI HA OCHOBE ATHX
pe3yJIbTaTOB;

- aHAJM3HPOBATh XUMHUYECKYIO
uHpOpMaINIO, TOIYyYaeMylo U3
pa3HbIX HCTOYHUKOB (CpeACTB
MaccoBoil uMH(pOpMalMU, CETh
WHuTepHer u apyrue);




-co0I0AaTh MpaBuIa
9KOJIOTMYECKHU 11eIeCO00pa3HOro
IIOBE/ICHU B OBITY U TPYJOBOM
JeSITeNIbHOCTH B LIETISX
COXPAHEHHUS CBOETO 370POBbs U
OKpYKarolle mpupoIHOM
CpE€llbl; YUUTHIBATh ONACHOCTH
BO3JICHCTBUS Ha JKUBbHIE
OpPraHU3MBbI ONPEEIIEHHBIX
BELIECTB, IOHUMAs CMbICIT
MoKa3arelis IpeaesibHON
JOMYCTUMON KOHIICHTPAIUH;
-HCIIOJIb30BaTh NPUOOpETEHHBIE
3HAHUS u yMEHUS B
MIPaKTUYECKON JESATENIbHOCTH U
MTOBCETHEBHOM >KU3HU IS
~00BSICHEHHUS XUMHUYECKHUX
SIBJICHUI, TPOUCXOAIINX B
mpupoe, ObITY U Ha
[IPOU3BO/ICTBE;

- OIPEEIICHNUS BOZMOXKHOCTH
MPOTEKAHUS XUMUIECKUX
MpEeBpaIeHHU B pa3IMUHbIX
YCJIOBUSIX U OLIEHKH UX
IMOCJICICTBHH,

-3KOJIOTUYECKH I'PAMOTHOTO
MOBEICHUS B OKPYXKAIOIIeH
Cpelie, - OLIEHKH BJIHUSHUS
XMMHUYECKOTO 3arps3HEHUS
OKPYXaIOIIE Cpeabl Ha
OpraHU3M 4YeJIOBEKa U Jpyrue
PKHBBIC OPTaHU3MBI;

- 6e30MmacHOro o0palleHus ¢
TOPIOYMMH B TOKCUIHBIMHU
BEIIECTBAMH, J1a00OPaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJIEHUS] PACTBOPOB
3a/laHHOM KOHLIEHTPALUU B OBITY
U Ha NPOU3BOJICTBE;

- KpUTHUYECKOMN OIIEHKH
JIOCTOBEPHOCTH XUMHUYECKON
nH(pOpMalNHY, TOCTYyMAIOIEN U3
Pa3HbIX HCTOYHUKOB.




