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1. MACHIOPT PABOYEWM MPOI'PAMMBI YYEBHOM JUCHUILIMHBI

XumMus

1.1. OOaacTh npuMeHeHus1 pabo4eil MPorpaMMbl

PaGouass mporpamma ydebHou aucrumumabl OJ[ 10 Xumus sBiasercs 4acThio
OCBOCHHSI MPOTPAMM TOJATOTOBKHU CHCIHAIMCTOB CPEIHETO 3BEHA B COOTBETCTBHH C
®I'OC CIIO cneumnansHoctu 51.02.01 HaponHoe XyJ10KECTBEHHOE TBOPUYECTBO (110
BHJIaM).

Pabouass mporpamma oOmieoOpazoBarenbHoit yueOHoM nucuurmuael O] 10
«XuMHS» MOXKET OBITh HCMHOJb30BaHa B MPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3alusIX, peaM3yIOMUX O00pa30BaTENIbHYI0 MPOrpaMMy CPEIHEro OOIIEro
oOpa3oBaHUs B Mpejesiax OCBOCHMS MPOTrpaMM MOJATOTOBKHU CHEIUAIMCTOB CPEIHETO
3BEHA.

HCJ’II/I n 3aaa4ud AOJUCHUIIJIMHBI — Tp€6OBaHI/IH K pe3yjibTaTaM OCBOCHM:
JUCHUITIIMHBI:

B pe3ynbrare ocBOCHMS Yu4eOHON AUCITUTIIMHBI O0yJIarOIIUUCS TOIDKEH:
YMeTh:

1)yMeTh BBIABIATH XAPAKTEPHBIC MPU3HAKH U B3aUMOCBSI3b M3YyUYCHHBIXIIOHSATHMH,
MIPUMEHSTh COOTBETCTBYIOIIME TIOHSTHUS MPU ONHUCAHUM CTPOEHHST MW  CBOWCTB
HEOPTraHWYECKUX MOPraHUYECKUX BEIIECTB M UX MPEBPAIICHUM; BBIABIATH B3AMMOCBS3b
XAMWYECKUX 3HAHUM C TOHSATHSMHU MIIPEICTABICHUSIMHU NPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

2) YMETH HCTOJIb30BaTh HAMMEHOBaHUS XUMHUYECKUX
COCIMHCHUMMEXTYHAPOJHOTO COK03a TEOPETUYECKOW W TPHUKIAJHOM XUMHUU U
TPUBUAIIBHBIC Ha3BaHUs BEIIECTB,0THOCSIINUXCS K U3YYEHHBIM KJIACCAM OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM; UCTIOIb30BATBXUMUUYECKYIO CUMBOJIUKY JIJIs COCTABJICHUS
dbopMyJl HEOPraHMYECKUX BEIIECTB, MOJICKYJISIPHBIX MCTPYKTYPHBIX (pa3BEepHYTHIX,
COKpAIIEHHBbIX U CKEJICTHBIX) (POPMyJT OpraHUYECKUX BEIECTB; COCTABJISIThYpaBHEHUS
XMMHWYECKUX PEAKLMI U PACKPBIBATH UX CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii MOCPEJACTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHCca 3TUX pPEaKLMM; peakiui
HOHHOTO OOMEHAITyTeM COCTaBJICHUSI WX TOJIHBIX U COKPAIEHHBIX NOHHBIX ypaBHEHUI;
peakiuii TUJIPOJIN3a, peaKkiuii KOMILIEKCOOOpa30BaHHUs (Ha npuMepe
TUJPOKCOKOMITJICKCOB IIMHKA U aJIFOMUHUSA); MOJATBEPKIATbXapaKTEPHbIE XUMHYECKHUE
CBOWMCTBA BELIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU M 3alUCAMUYPABHEHUU
XAMUYECKUX PEAKIIHI;

3) yMeTb YyCTaHABIMBATh NPUHAMICKHOCTh H3YYECHHBIX HEOPTaHUYECKUX
MOPraHWYECKUX BEIIECTB K ONPEACIEHHBIM KjaccaM M TIpyniiaM COEIUHEHHH,
XapaKTeprU30BaTh MX COCTaB MBAXHEWIIME CBOWMCTBA; ONPEACNSTH BUAbI XUMHUYECKUX
CBsI3el (KOBaJIGHTHAs, UOHHAs, METAJNINYECKas,BOJOPOIHAS), THUIbI KPUCTAUIMUECKUX
peIIeTOK BEIIECTB; KIacCU(DUITMPOBATh XUMUUYECKUE PEAKIINH;



4)  yMeTb MNPOBOAUTH  pacyeTbl MO  XUMHUYECKHUM  QopMylnamM U
YPaBHEHUSIMXUMUYECKUX PEAKIMM C  HCMNOIb30BaHUEM  (U3MYECKUX  BEIUYMH,
XapaKTepU3yIOIMX  BEIIECTBA  CKOJUYECTBEHHOM  CTOPOHBI:  Macchl, 0OBeMa
(HOpMasbHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIECTBA;UCIOJIb30BaTh CHCTEMHbIC
XUMHUYECKUE 3HAHUS ISl MPUHSATUSA PEUICHUNW B KOHKPETHBIX >KU3HCHHBIXCUTYALUSIX,
CBSI3aHHBIX C BEILECTBAMU U UX IPUMEHECHUEM;

5) yMeTh IJIaHUPOBATh W BBIMOJHATH XUMUYECKHI SKCIEPUMEHT(IPEBPAILICHUS
OPraHUYECKUX BEHIECTB IPU HATPEBAHUM, MOJYYCHUE OHTUICHA U U3YYEHUE €ro
CBOMCTB,KaUE€CTBEHHBIE pEAKIMA Ha albJACTHIbl, KpaxMmal, YKCYCHYIO KHUCIIOTY;
JeHaTypanus OCJIKOB MPUHATPEBAHHH, IIBETHBIC PEAKIIUUA OEIKOB; MPOBOIUTH PEAKIIHH
MOHHOTO OOMEHa, OMpeNEeNsTh CPEAyBOAHBIX PACTBOPOB, KAUECTBEHHbIC pEaKlUU Ha
cyabdar-, kapOoHaT- W  XJOPUA-aHMOHBI, HA  KAaTHOHAMMOHHUS,  peIaTh
AKCHEpPUMEHTAJIbHBIE 3aaun 1o TemaM "Mertamnbel" u "Hemeramibsl") B COOTBETCTBUU
CIpaBWJIAMHM TEXHUKH O€30MAaCHOCTH MpU OOpAIIEHUU C BEIIECTBAMHU U JAOOPATOPHBIM
000pyZIOBaHUEM;IIPEACTABIISITh PE3yJIbTAaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opme
3aMKiCH YpPaBHEHUN COOTBETCTBYIOIIMXPEAKIIUNA U (POPMYIHPOBATH BHIBOJABI Ha OCHOBE
ATUX PE3yJIbTATOB;

6) yMeThb aHaJIU3UPOBATH XUMHYECKYI0O HH(OpPMAIMIO, MOTYy4aeMyl0 H3Pa3HbIX
MCTOYHUKOB (CPEJCTB MAacCOBOM HH(popMalnu, ceTb UHTEepHET U 1pyrue);

7) yMeTb coOMoaaTh mpaBuia SKOJIOTHYECKU LEeIecO00pa3HOro MOBEIECHUSAB ObITY
U TPYAOBOM JEATEIBHOCTH B IEISAX COXPAHEHHUS CBOETO 3JI0POBbS U OKpPYXKaIoIIei
MPUPOJHONCPE/IbI; YUYUTHIBATH OMACHOCTH BO3JCHCTBHUS HA JKHUBBIE OpPraHU3MBbI
OMPENICICHHBIX BEIECTB, IOHUMASICMBICI T[OKa3aTelsl MPEeACTIbHON JOMYyCTUMOM
KOHILICHTPALUK;
3HATh:

1)3HaTh 0 C(HOPMHUPOBAHHOCTH MPEACTABICHUI: O MaTepUaILHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSX WUIO3HABAEMOCTH SIBJICHUN MPHUPOIbI; O MECTE M 3HAYEHUU XUMHH B
CUCTEME €CTECTBEHHBIX HAyK M €€ pOJUB OOECIEeYECHUU YCTONYMBOTO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUU TPOOJIeM HKOJOTHYCCKON,DHEPTeTHUYECKON | IHIIECBOM
0e30macHOCTH, B  Pa3BUTUM  MEIUIIMHBI, CO3JaHUM  HOBBIX  MaTEpPHAJIOB,
HOBBIXMCTOYHUKOB SHEPrUHU, B 0OECMEUEHUH PAlMOHATILHOTO MPUPOONOIb30BaHUS, B
(GbOopMUPOBAHUUMHUPOBO33PEHUS M OOIIEH KyJIbTYyphl YEIOBEKA, & TAKXKE DKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOTHOM Cpele;

2)3HaTh OBJIAJICHUM CHUCTEMOM XUMHUYECKMX 3HAaHMUM, KOTOpas BKJIIOYACT:
OCHOBOTIOJIAraloIIre MOHATHUSA(IOTOJIHUTEIIBHO K CUCTEME MOHATUH 0a30BOr0 YpOBHS) -
M30TOIBI, OCHOBHOE M BO30Y)XJCHHOE COCTOSIHUE aToma, THOpUIW3aIvs aTOMHBIX
opOutaneit, xumudeckas cBi3b ("o " w "m -cBA3b", KpaTHBIC CBSI3U),MOJIApHAs
KOHIICHTpAIsl, CTPYKTypHasi popMyiia, usoMepus (CTpyKTypHasi, reoMmeTpudeckasi(Iuc-
TpaHC-U30MEPHsI), TUIBI XUMHUYECKUX PEaKIui (TOMO- U TETepOTCHHbIC, 00paTUMBIC
WHEOOpaTUMBbIE), PacTBOPHI (MCTUHHBIE, TUCIEPCHBIC CUCTEMBI), KPUCTAUIOTHIIPATHI,
CTENICHb JIUCCOITMAIINHU, DJEKTPOJIU3, KPEKWHT, PU(DOPMUHT); TEOpPUU U 3aKOHBI,
3aKOHOMEPHOCTH,MUPOBO33PEHYECKHE 3HAHUS, JIEKAIIME B OCHOBE IOHUMAHHS
MPUYMHHOCTA U CUCTEMHOCTH XUMHUYECKUXSIBIICHHI, COBPEMEHHBIE MPEICTABICHUS O
CTPOCHMHM BEIllECTBA HA aTOMHOM, MOJICKYJISIPHOM U HAJIMOJIEKYJSPHOM YpPOBHSX;
NPEACTABICHUS. O MEXaHUW3Max XHUMHUYECKHX PpEAKUU, TEPMOAUHAMUYECKUXHU
KMHETUYECKUX 3aKOHOMEPHOCTSAX WX MPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,



TUCTIEPCHBIX CHCTEMax, (DaKTOJIOTHYECKHE CBEJCHHS O CBOWCTBAX, COCTAaBE, MOMyUYECHUU
1 0€30MMacCHOM HCIIOIb30BAHMMBAXKHEHIIINX HEOPTAHMUECKUX M OPTaHUIECKUX BEIIECTB B
OBITYy W TPAKTUYECKOW JEATCIPHOCTH 4YeNOBEKa, OOMMX HAy4YHBIX MPUHIUTAX
XAMHUYECKOTO TIPOU3BOJCTBA (HAa MpHMEpEe MPOU3BOJCTBA CEPHON KHCIOTHI,aMMHUAKa,
MeTaHoJIa, TIepepadoTKu HeDTH);

3)3HaTh O BIAJCHUU OCHOBHBIMH METOJAMH HAYYHOTO IIO3HAHWS BEIICCTB U
XUMUYECKUX SBIICHUN(HAOII0ICHNE, N3MEPEHHE, SKCTIEPUMEHT, MOICIIMPOBAHUE);

1.2. KosimyecTBO 4acoB HA OCBOEHNE YUeOHOM TMCUMILIUHBI:

Bcero — 52 yaca, B TOM 4HuCIIE:
MaKCHUMaJIbHOW y4eOHOM Harpy3ku oO0ydaromuxcs 52 yaca, BKItouas 00s13aTeIbHOM

ayIUTOPHOU y4eOHOM Harpy3ku o0ydaromuxcs 52 yaca;
CaMOCTOSTENbHOM paboThI cTyneHTa 0 yacos.



2.PE3YJBTATHI OCBOEHUS YYEBHOU JUCIHUTJINHBI

Pe3ynbraThl OCBOEHHMS paboyell MmporpamMbl y4eOHON JUCHUIUIMHBI SIBISETCS
OBJIaJICHHE OOYYarIIUMCS BHJIOM JEATEIbHOCTH, B TOM 3HAaHUSIMU M YMEHHUSIMHU B
cootBercTtBuu ¢ PI'OC COO.

HaumenoBaHue pe3y/jibTaTa 00y4yeHust

3HATDH

YmMmerh

1)3HaTh O CPOPMUPOBAHHOCTH IPEICTABICHUN:
0 MaTepUaIbHOM €/IMHCTBE MUpa,
3aKOHOMEPHOCTSX M II03HAaBa€MOCTH SIBJICHUI
IPUPOABI; O MECT€ M 3HAaYCHUM XHUMUU B
CHCTEME €CTECTBEHHbIX HAayK M €€ poju B
o0ecrieyeHnn YCTOMUUBOTO pa3BUTHA
YeJI0BEeYeCTBa! B pelLeHnu podaem
JKOJIOTUYECKOM, HHEPreTUYECKOM MW IUIIEBOU
0e30IaCHOCTH, B DPa3BUTUU  MEIULMHBI,
CO3/IaHMM  HOBBIX  MaTEepUajoB,  HOBBIX
UCTOYHUKOB  DJHEpPruM, B  obOecle4eHuu
palMOHAJIBbHOTO  MPHUPOJONOJB30BaHUSA, B
(GbopMHpOBaHUN  MHUPOBO33pEHUs M 0OLIeiH
KyJIbTYpbl 4EJIOBEKa, a TaKXKe SKOJIOTMYECKH
O0OCHOBAaHHOTO  OTHOLIEHHS K  CBOEMY
3J10pOBBIO U IPUPOJIHOM cpene;

2)3HaThb OBJIAIEHNU CHUCTEMOH
XUMHUYECKUX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraroNINe MOHATUSA(JOMOIHUTENIBHO K
CUCTEeME MOHATUN 0a30BOr0 ypOBHS) - U30TOIIBI,
OCHOBHOE M BO30Y)XJIEHHOE COCTOSIHME aToma,
THOpUAN3aIUs aTOMHBIX opoOuTanen,
xumudeckas cBsa3b ("o " u "m -CBA3B", KpaTHbBIE
CBSI3M),MOJIIpHAsl KOHILIEHTpalMsl, CTPYKTypHas
bopmyna, U30MeEpUs (cTpykTypHas,
reoMeTpuyecKkas(uc-TpaHC-U30Mepusi),  THIIbI
XUMHUYECKUX peakiuil (roMO- U reTeporeHHbIE,

oOpaTuMble W HEOOpaTUMBIE),  PacTBOPHI
(MCTUHHBIE, JCTIEPCHBIE CHCTEMBI),
KpUCTAJJIOTUAPATHI, CTENEHb JUCCOLIMALUY,

JIEKTPOJIN3, KPEKUHT, PUPOPMHHTI); TEOPUU U
3aKOHBI, 3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKHE
3HAHHA, JIeXKAIIUE B OCHOBE IOHUMAaHUS
MPUYUHHOCTM W CUCTEMHOCTH XMMHUYECKUX
SIBJIGHUH, COBpPEMEHHbIE MPEJCTaBICHUS O
CTPOEHUH BELIECTBA Ha aTOMHOM,
MOJIEKYJISIPHOM U HaJIMOJIEKYJISIPHOM YpPOBHSIX;
MIPEICTABICHUSI O MEXaHW3MaX XMMHUYECKUX
peaxkuui, TepMOJAMHAMUYECKUX U KHHETHUECKUX

3aKOHOMCPHOCTSX nux MIPOTCKAHUA, 0
XHUMHUYCCKOM PaBHOBECHUU, AUCTICPCHBIX
CUCTEMAX, (I)aKTOJIOFI/I‘-ICCKI/Ie CBCIACHUA 0

CBOWMCTBAxX, COCTaBe, MOJYy4CHUH U 0e30MacHOM
WCIOJIb30BAaHUN BOXKHEUIITNX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NESTEIbHOCTH ~ YEJIOBEKa, OOMMX HAyYHBIX

1)yMeTh BBISABIISITH XapaKTEPHbIE MPU3HAKH M
B3aMMOCBSA3b M3YYCHHBIX IMOHATUNA, MPUMEHSTh
COOTBETCTBYIOIIME TMOHATUS TIPU ONUCAHUHU
CTPOECHUSA u CBOMCTB HEOPraHUYeCKUX
MOPraHUYECKUX BEILECTB U WX MPEBPAILICHUN;
BBISBIITH B3aMMOCBS3h XMMHYCCKUX 3HAHHUM C
MOHATUSAMU W TPEACTaBICHUSIMU  JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

2) yMeTh  HCHOJb30BaTh  HAaWMEHOBAHMS
XAMHYECKUX COCIUHEHUH  MEXIYHAPOIHOTO
COI03a TEOPETUYECKOW M MPUKIATHOW XUMHH U
TPUBUAJILHBIC HA3BaHUSI BEIIECTB, OTHOCAIIUXCS
K M3YYCHHBIM KJIacCaM OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCIMHEHUH; MCIIOIb30BaTh
XUMUYECKYI0O CHUMBOJIMKY JUIsl COCTaBJICHUS
hopmyn HEOPraHUYECKUX BEILICCTB,
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAILIEHHBIX u CKEJIETHBIX) hopmy
OpraHWYECKUX BEUIECTB; COCTABIISTh YPABHEHMS
XUMUYECKUX pEeakIMid ¢  PpacKpbiBaTb HX
CYIIHOCTB: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakimit MOCPEACTBOM COCTaBIICHUS
ANEKTPOHHOTO 0allaHca 3TUX PEaKIIMii; peaKiuit
WOHHOTO OOMEHa TyTeM COCTaBJIEHUS HX
MOJIHBIX U COKPAILIEHHBIX HMOHHBIX YpPaBHEHMII;
peakimit TUIPOIIN3A, peakiui
KOMIUIEKCO0Opa3oBaHus (Ha npumepe
THAPOKCOKOMILIGKCOB IIMHKA H  aJIOMUHUS);
NOATBEPXKIATh  XapakTE€pHble  XHMHYECKHUE
CBOMCTBa BEIIECTB COOTBETCTBYIOIIUMH
SKCHEpUMEHTaMU U 3alUCSIMH  YpaBHEHUH
XUMHYECKUX PEAKIIUI;

3) yMeThb YCTAaHABIMBATh NPHUHAIIECKHOCTH
W3yYEHHBIX HEOPTaHMYECKUX U OPTraHUYECKUX
BEIIECTB K OMPENEIICHHBIM KJaccaM M rpynmnam
COCIMHEHUH, XapakTepu30BaThb HX COCTaB U
BOXHEHIIIME CBOWCTBA; OMNPENEIATh  BUIBI
XMMHYECKUX CBsi3ed (KOBaJICeHTHAas, HWOHHAs,
MeTaJTnIecKast, BOJIOPOJTHAS), THIIBI
KPUCTAITUYECKUX peLeToK BEILIECTB;
KJIACCU(PUITUPOBATh XUMHUECKHUE PEAKITUH;

4) yMeTh MPOBOJUTH PACUYEThl MO XMUMHYECKUM
dhopmynaM U ypaBHEHUSIM XUMHYECKUX PEAKITUN

C HCHOJb30BaHHWEM (PU3MUYECKUX  BEJIMYMH,
XapaKTEePU3YIOIINX BEILlECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00BeMa




MPUHIMIIAX XWMHUYECKOTO TMPOHW3BOJACTBA (HA
npuMepe TPOU3BOACTBA CEPHOW  KHUCIIOTHI,
aMMHaKa, METaHoJIa, IepepadoTKu HePTH);
3)3HaTh O BIAJACHUU OCHOBHBIMH METOJIaMU
HAYyYHOTO TIO3HAHUSI BEIICCTB M XUMHYECKUX
siBIIeHHI(HAOTIOIeHUE, U3MEepeHHue,
AKCIEPUMEHT, MOJICITUPOBAHHE);

(HOpManbpHBIE YCJIOBHS) Ta30B, KOJUYECTBa
BEIIECTBA; UCII0JIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATUS PEUICHUH B
KOHKPETHBIX AKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

5) yMerb  IJIAHUPOBaTh U BBINOJHATH
XUMHYECKHH JKCHEpUMEHT(IIPEBpaILlCHHS
OpraHMYECKHUX BELIECTB IIPM HarpeBaHuH,
MOJy4YeHUE STUJIEHA M U3YYEHHE €ro CBOIICTB,
KaueCTBEHHbIE  pEaKUUUd  Ha  albJETUJbI,
Kpaxmall, YKCYCHYIO KHUCIOTY; JeHaTyparus
OCTIKOB TP HArpeBaHHWM, LBETHBIE DPEAKLUU
0eNKOB; MPOBOAUTH PEaKIMM HMOHHOTO OOMEHa,
ONpeAeNsATh  Cpedy  BOIHBIX  pPacTBOPOB,
KayeCTBEHHbBIC PEaKIUu Ha Cyib(aT-, KapOoHaT-
U XJOpUA-aHWOHBl, Ha KAaTHOH aMMOHMS;
peliaTh 3KCIepUMEHTANIbHbBIE 3a/1a4H [0 TeMaM
"Metansl" u "Hemeramibl") B COOTBETCTBUHU C

OpaBWIaMH  TEXHMKM  O€30IIaCHOCTH  IpHU
oOpallleHuu ¢ BeLIeCTBaMU U JaO0OPATOPHBIM
0o0OpyJOBaHUEM; MPEJCTABIATh  PE3yJbTaThl
XUMHAYECKOTO JKCIIEPUMEHTa B (OpPME 3arucu
YPAaBHEHUI COOTBETCTBYIOIMX peaKkUuid U
(opMyIHpOBaTh BBIBOABI Ha OCHOBE ATHX
pE3yibTaTOB;

6) yMmerTh  aHAIM3MPOBAaTh  XUMHYECKYIO
UHPOpPMALIMIO,  MOJy4aeMyK U3  Pa3HBIX

HCTOYHUKOB (CpPEeICTB MaccoBoil MH(popmanuu,
ceTb IHTEpHET U apyrue);

7) yMeTb COOMIO/IaTh MpaBUIIa SKOJOTHYECKU
11e51ecoo0pa3HOro  MOBEJEHHUS B  OBITY U
TPYZOBOW JEATEIHOCTH B IENSAX COXPAaHEHHUS
CBOETO 3JI0POBbSl U OKPYKAIOLLEU MTPUPOIHON
Cpendpl; yYUTHIBATh OMACHOCTH BO3JEHCTBHUS
Ha OKUBBIE  OPraHU3Mbl  ONpEIENCHHBIX
BELIECTB, IIOHUMAas CMBICA  [OKa3aTens
npeaebHON TOMYCTUMOM KOHIIEHTpAalluy;




3. CTPYKTYPA U COAEPKAHHUE YUYEBHOM JTUCIHUIIIINHBI
3.1. Temarnueckuii man ydeOHou mquctumuinabl OJ] 10 « Xumus»

Kompt HaumenoBanwue pa3aenos, TeM Bcero O06beM BpeMeHH, OTBEJICHHBIN Ha OCBOCHHE YUYEOHON AUCIUILTUHBI
KOMIIETEHIUI 4acoB Obs3aTenbHas ayiuTopHast yaeOHast Harpy3Kka CamocrosrenbHas pabota
oOydaroImumxcs o0OyJaromuxcs
Bcero, gacos B T.4. B T.4. Bcero, B T.4.
n1abopaTopHEIE KypcoBast 9acoB KypcoBast
paboTHI 1 pabota paborta
IIPaKTUYECKUE (mpoexT), (mpoexr),
3aHSTHS, 4YaCOB 4acoB 4acoB
Pa3nen 1. OcHOBBI CTPOEHUS BellecTBA 5 5 - - - -
Tema 1.1. CtpoeHue aTOMOB XUMHUYECKUX 3 3 - - - -
9JIEMEHTOB W MPUPOJA XUMHUICCKON CBS3H
Tema 1.2. Tlepuoawdeckuii 3aKOH U 2 2 - - - -
tabnuna J.1. Menneneesa
Pa3nen 2. XumMuyeckue peakuuun 8 8 - - - -
Tema 2.1. TUIbl XUMHYECKUX PEAKITHA 3 3 - - - -
Tema 2.2. Dnektpudeckasi TUCCOLMUALUS U 4 4 - - - -
HWOHHBIN 00OMEH
Konrponbnas pabora Nel — Crpoenue 1 1
BEIIECTBA U XMMHUECKHE PEAKITII
Pa3nen 3. CTpoeHue u cBOlicTBa 12 12 - - - -
HEOPraHUYEeCKHUX BelllecTB
Tema 3.1. Knaccudukanmus, 3 3 - - - -
HOMEHKJIaTypa u CTpOCHUE

HCOPTaHNYCCKUX BCIICCTB.

Tema 3.2. OU3UKO-XUMHYECKHE CBOIICTBA 6 6 - - - -
HEOPraHWYECKUX BEIIECTB.

Tema 3.3 . nentudukarus 2 2 - - - -
HEOPTaHMYECKUX BEIICCTB

Kontponbnas padora Ne 2 — CpolicTBa 1 1 - - - -
HEOpPraHUYECKUX BEIIECTB




Paznen 4. CTpoeHue u XuMH4eCKHe
CBOIiCTBA OPraHN4Ye€CKUX BelleCTB.

17

17

Tema 4.1. Knaccuduxanus, cTpoeHue u
HOMEHKJIaTypa OPraHMYECKUX BEIIECTB.

Tema 4.2. CpoiicTBAa OpraHMYECKHX
COEIMHEHUH.

Tema 4.3. Unentudukanysi opraHmuecKux
BEILIECTB, UX 3HAYCHUE U NMPUMEHECHHE B
OBITOBOM U MPOU3BOACTBEHHOMN
JIeSTCIILHOCTH YeJIOBEKa.

KonTponbnas padotel Ne3 — CtpykTypa u
CBOICTBa OPraHUYECKHUX BEIIECTB.

Pa3zpen 5. Kunernueckasi u
TEePMOIHHAMHUYECKAS 3AKOHOMEPHOCTH
NMPOTEeKAHUS JUHAMMYECKUX PeaKIuid.

Tema 5.1. CkopocTh  XMMHUYECKHX
peakiui. XuMHYECKOE PABHOBECHE.

Paznen 6. PacTBopbl.

Tewma 6.1.IToHsiTHE O pacTBOpax.

Pa3nes 7. Xumus B ObITy B
NPOU3BOACTBEHHOM NeATEJbHOCTH
Yyesl0BeKa.

Tema 7.1. Xumuga B ObITYy W
MIPOU3BOJICTBEHHOMN JeSITETbHOCTH
YeJI0BEKA.

HpOMC)KyTO‘-IHaﬂ aTTecTalus: 3a4eT C OLIEHKOI

Bcero yacos

52

52




3.2. Conep:xkanue o0ydenusi mo yueonoi gucuumiaude O/ 10 «Xumus»

HaumenoBaHue pa3aeiioB, TeM Copaeprxanue yueOHOro MaTepuaJa, 1a00paTopHbie padoThl M MPAKTHYECKHE O0Bbem
y4eOHOH TUCHHILIMHBI 3aHATHS, CAMOCTOSITeIbHasI padoTa o0y4aomuxcs 4acoB
Pa3jnen 1. OcHOBBI CTPOEHHS BellleCTBA 5
Tema 1.1 Conep:xanue yueOHOro MaTepuasa:
CrpoeHue aToMOB XMMUYECKUX = =
>IICMCHTOB H IIPHPOJIa CoBpeMeHHass MoJeib CTpoeHHs aroMa. CUMBOIMYECKUH $3bIK XMUMHH. XUMUYECKHW 3JIEMEHT. 3
HMIUCCKOM CBSI3H DnekTpoHHas KoHpuryparws aroma. Kimaccupukanus XUMHYECKUX 3JEMEHTOB (s-, p-, d-3J€MEHTHI).
BanentHbie JJIEKTPOHBL. BaneHTHOCTD. OneKTpoHHas npupoza XUMUYECKON CBSI3U.
DNEeKTPOOTPUIATEIbHOCTh. BuABl XUMUYECKOW CBSI3W (KOBaJIGHTHAs, HMOHHAsA, MeTaJuInyeckKas,
BOJIOPOJTHAS) U CIIOCOOBI €€ 00pa30BaHUsI.
Pemenne 3amaHuii Ha HCNOJIB30BAHME XWMHUYECKOW CHMBOJMKM M HAa3BaHUM COEAMHEHUH 11O
HOMEHKJIATYpE MEXIYHAPOAHOTO CO03a TEOPETHYECKOWM U TPHUKIAAHOM XUMHUU M TPUBUAIBHBIX
HA3BaHWM JJI1 COCTaBJICHMUS] XMMHUYECKHX (POpPMYNT IBYXaTOMHBIX COETUHEHUH (OKCHAOB, CyIb(HUIOB,
TUAPUJIOB U T.11.) U APYTHUX HEOPTaHUUECKUX COCAMHEHUHN OTJEIbHBIX KJIACCOB.
3aaHus Ha YCTaHOBJIEHUE CBA3U MEX]y CTPOCHUEM aTOMOB XMMHYECKUX 3JIEMEHTOB U NEPUOINYECKUM
W3MEHEHHUEM CBOMCTB XMMHUYECKHX JJIEMEHTOB M HMX COEAMHEHUNW B COOTBETCTBHUU C IIOJIOKECHUEM
Ilepuoauyueckoi CUCTEMBEI.
KomOununpoBanHoe 3aHsTHE
Tema 1.2. Conep:xxanue yueOHOro MmaTepuasa
Ilepuoduneckui saxon u [lepuonnueckas cucrteMa xumudeckux dieMmeHToB JI.M. MenneneeBa. @OU3HMYECKHUI  CMBICH 2
mabnuya /I H. Mendeneesa [lepuonnueckoro 3axkoHa M./[. MenneneeBa. 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHUMHYECKUX
AJIEMEHTOB, O00pa3yeMbIX HWMH TIPOCTHIX W CIIOKHBIX BEIIECTB B COOTBETCTBHUU C IIOJOKEHUEM
XMMHYECKUX 3JIeMeHTOB B Ilepmommueckoii cucreme J[.M. MenneneeBa. IIpornosst .M. Menneneena.
OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.
3aaHus Ha XapaKTepU3allii0 XUMUYECKUX 3JIEMEHTOB "MeTtamnueckue / HeMeTalIndyecKue CBOMCTBA,
AIEKTPOOTPUIATENIHBHOCTh XUMHUYECKUX AJIEMEHTOB B COOTBETCTBUM C MX DJIEKTPOHHBIM CTPOCHUEM M
MOJI0)KEHUEM B IEPUOJMYECKON cUcTeME XUMHUUecKkux anemMeHToB J[.M. Mennaeneena'.
KoMOuHMpoBaHHOE 3aHsTHE
Paznen 2. Xumuueckne peakiuu 8
Tema 2.1 Coaeprxkanue y4yeOHOIo MmaTepuaia
Tunvl Xumuueckux peaxyuil Knaccudukanus v TUIBI XUMHUYECKUX PEAKIUN C ydacTHEM HEOPTaHUYECKHUX BEIIECTB. COCTABJIICHHE 3

YpaBHEHMH peakIil COeAMHEHUs, pa3JIOXKeHHs, 3aMelleHus, oOMeHa , B T.4. PEaKUUHd TOpEeHHS,
OKHCIICHUS-BOCCTAHOBJICHHS.

VYpaBHeHUS OKHCIEHUA-BOCCTaHOBIICHUA. (reneHb OKucieHUsA. OKHCIUTENb W BOCCTaHOBUTEIID.
CocraBneHne M ypaBHMBAHHME OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN METOJO0M 3JIEKTPOHHOIO
Oanmanca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B MPHPOJIE, MPOU3BOACTBEHHBIX Mpoleccax U




KU3HEACATEIbHOCTH OPTaHU3MOB.
KonuuecTBeHHBIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBCHHBIC 3aKOHBI B XMMHU M PACUEThI 110
YPaBHEHUSM XMUMHMUYECKUX PEAKLUN. MOJIb KaK €AMHMIA KOJIMYECTBA BELIECTBA. MOJISIPHAS Macca. 3aKOHBI
COXpPaHEHMsI MacChl U PHEpruu. 3akoH ABoraapo. MosspHbslil 00beM razoB. OTHOCUTENbHAS MIOTHOCTh
ra3oB. Pacdersl o ypaBHEeHHSAM XMMHYECKHX PEAKIMN C UCIOIH30BAHUEM MAcChl, 00beMa (HOpMalIbHBIC
YCJIOBUS1) ra30B, KOJIMYECTBA BEILIECTBA.

KOM6I/IHI/Ip0BaHHOC 3aHATHE

Tema 2.2 Conep:xanue yueOHOro MmarepuaJia
Onexrpudeckas qucconranus U | Teopust 3JIEKTPOIUTHUECKON auccoruanui. MOoHbI. DICKTPOIUTHI, HEIIEKTPOIUTHL. Peakiiuu HOHHOIO 4
MOHHBII 0OMEH oOMena. CocraBiieHHE peaklUii MOHHOrO OOMEHa IyTeM COCTaBIEHHUS MX IMOJIHBIX U COKpPAalICHHBIX
HMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIEC peakivy. 3aJaHusl HA COCTABJICHUE UOHHBIX YPAaBHEHUM.
3ajaHus Ha COCTaBJICHNE HOHHBIX ypaBHEHUI.
KoMOuHMpOBaHHOE 3aHATHE
KountpouabHnas padora 1 CtpoeHue BelecTBa U XUMUYECKUE PEaKIUH. 1
Pa3nen 3. CTpoeHue 1 CBOiiCTBA HEOPTAHUYECKHX BelIeCTB 12
Tema 3.1. Conep:xxanue yueOHOro marepuaJia
Knaccugpuxayus, nomenxnamypa | Ilpeamer Heopranudeckoit xumuu. Kimaccubukanus HEOPraHHYECKHX BeHIECTB. [IPOCThIC M CIIOKHBIC 4
u cmpoenue Heopeanuyeckux | BemecTBa. OCHOBHbBIE KJIACCHI CIOXKHBIX BEIIECTB (OKCUIbI), TUIPOKCUIBI, KHCIOTHI, COJIH). B3aumMocBs3b
seuecms. HEOPraHUYECKHX BEIIECTB. ATperatHbleé COCTOSHHS BemlecTBa. Kpucramimueckue u amopdHbIe
BellecTBa. THMBI KPUCTANIMYECKUX PEIIETOK (aToOMHas, MOJEKYJsSpHas, HOHHAas, MeTaJuIn4yecKas).
3aBUCUMOCTh (U3UYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMUYECKOM PEMIETKH. 3aBHUCHUMOCTH
XUMHUYECKOM aKTUBHOCTU BEIIECTB OT BUJA XMMHYECKOM CBSI3M U THUIA KPUCTAUIMUECKOW PEIIETKH.
[TpuumHBl MHOTOOOPA3Us BEIIECTB.
HomeHkaTypa HEOpraHMYeCKUX BEIIEeCTB: HA3BaHME BEIIECTBA UCXOJS U3 UX XUMHUYECKOH (HOpMYIbl UIU
COCTaBJICHHE XUMUYECKOW (pOpMynbl UCXO/S M3 Ha3BaHUs BellecTBa o MexayHapoaHoi (MIOITAK) nmmn
TPUBUAIBHON HOMEHKIIATYpe.
Pemenue 3amanuii 1Mo KiaccuUKaAlMKM, HOMEHKJIAType W XUMHUYECKUM (OopMysiaM HEOPraHUYeCKHX
BEIIECTB PA3NUYHBIX KJIACCOB (yrapHbI Ta3, YIJIEKHCIBIM ra3, aMMHak, TalieHas HW3BeCTh, HeTallleHas
M3BECTh, MUTHEBAS COJAA U JPYTHX): Ha3bIBaTh M COCTABIATH (DOPMYJIBI XUMUUYECKHUX BEIIECTB, OMPEILIAThH
MPUHAJJICKHOCTD K KJIaccy.
Ucrounnku xummdeckoir mHGopMamnuu (CpencTtB maccoBoi mHpopmaruu, cetb MHTEpHET M apyrue).
ITonck nHbopMaIuu no Ha3BaHUAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM opmyIam.
KoMbOuHMpoBaHHOE 3aHsTHE
Tema 3.2. Conep:xxanue yueOHOro Mmarepuajia
DU3UKO-XUMUYECKHE CBOWCTBA 5

HEOPTaHNYCCKUX BECIICCTB.

Mertannel. OOmue Gu3nYecKue U XUMUYECKHEe CBONCTBa MeTaiioB. CrocoObl MonydeHHUs. 3HauYeHUE
METAJUIOB M HEMETAUVIOB B NPHUPOAEC U KUZHEAEATEIbHOCTH YeJIoBeKa M opranu3sMoB. Kopposus
METAJIJIOB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3HH.

Hemeramnel. OOmme ¢Qusuyeckue W XUMHUYECKHE CBONCTBA HEMETAUIOB. TUNUYHBIE CBOMCTBA

HemetauioB [V— VII rpynn. Knaccudukamus 1 HOMEHKIaTypa COSTMHEHUI HEMETAIIIOB. KpyroBopoThI




OMOTEHHBIX IEMEHTOB B IPUPOJIE.

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPIaHWYECKUX BEIIECTB (OKCHJIOB, FMIPOKCUIOB, KUCIOT,
cojeil u zp.). 3aKOHOMEPHOCTU B M3MEHEHHUU CBOMCTB IPOCTBIX BEIIECTB, BOAOPOJHBIX COECIUHEHMII,
BBICIINX OKCHJIOB Y THAPOKCHUIOB.

CocraBiieHHE YpaBHEHUH XHUMHUYECKHUX PEAKLHUN C y4acTHEM IHPOCTBIX M CIIOKHBIX HEOPraHUYECKHX
BEIIECTB: METAJJIOB M HEMETAJJIOB; OKCHJOB METalIOB, HEMETAIZIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMM M  aM(OTEpHBIX THIPOKCHAOB; HEOPraHWYECKUX  COJICH,
XapaKTEpU3YIOIIMUX UX CBOMCTBA.

PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKMX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJNY4YCHHUE U
0e30macHOe MCIIOJb30BaHME BAXKHEHIIMX HEOPraHWYECKMX BEINECTB B OBITY M IPAKTUYECKOH
JEATEIbHOCTH YEJIOBEKA.

KoMOuHMpOBaHHOE 3aHATHE

Tema 3.3. Conep:xxanue yueOHOro MmarepuaJia
Hoenmuguxayus PemieHre 3KCHEpPUMEHTANbHBIX 3aad [0 XUMHYECKMM CBOMCTBAM METAUIOB M HEMETAJUIOB, I10 2
Heopedanuieckux 6euecms [pacro3HaBaHMIO U MOJTYYEHHUIO COeAMHEHUH METaJUIOB U HEMETAJIIOB.
VnenTudukanyss HEOPraHWYECKHX BEIIECTB C UCIOJNB30BaHUEM WX (U3UKO-XUMHUYECKHUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiiuy Ha Cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHUSI.
KoMOnHUpOBaHHOE 3aHTHE
KontpoabHnasi padora 2 CBolicTBa HEOPraHUYECKUX BEIIECTB 1
Paznen 4. CTpoeHue u XMMHYeCKHe CBOICTBA OPraHU4YeCKHX BellecTB. 17
Tema 4.1. Conep:xanue yueOHOro marepuaJia
Knaccuduranus, crpoenre 1 [TosiBieHMe ¥ Pa3BUTHE OPraHMYECKON XMMUM Kak Hayku. [IpeqMeT opranuyeckoil Xumun. MecTo u 4

HOMCHKIJIATypa OpraHu4CCKUux
BCUICCTB.

3HAYECHHUE OPTaHUYECKOW XUMUU B CUCTEME €CTECTBEHHBIX HaYK.

XHWMHUYECKOE CTPOCHHE KAK MOPSAAOK COEIUHEHUs aTOMOB B MOJIEKYJIE COIVIaCHO HX BAJIECHTHOCTH.
OCHOBHBIE TIOJIO)KEHHS TEOPUHM XHMUYECKOIO CTPOCHMSI OpraHMYEeCKuX coequHeHuit A.M. Byrtaeposa.
YTIepOoIHbIN CKEJIET OPraHUYE€CKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOEHUS
MoOJIeKyJ1. I3oMepus U U30MepBI.

[Tonsitue o dyaKuMoOHaNbHOM rpymme. Paawkan. [IpuHnMNBl  KiIacCH(PUKAMK — OPraHUYECKHUX
coeTMHEHU. MexayHapoiHass HOMEHKJIATypa U MPHUHIMIIBI HOMEHKJIATYPbl OPTaHUYECKUX COECIMHEHUM.
[TonsiTHe 06 a30TcoAEpKAIIUX COETUHEHUSAX, OMOJIOTHYECKH aKTUBHBIX BellecTBax (yriieBojax, )KHpax,
OenKax U Jp.), BLICOKOMOJIEKYJISIPHBIX COETUHEHUSIX (MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BEHO).
Homenknatypa opraHMYecKHX COEIMHEHUN OTIENbHBIX KJIacCOB (HACHIIICHHbIE, HEHACHIIIEHHbIE U
apoOMaTUYECKHUE YTIIEBOAOPOAbI, CIUPTHI, (HEHOJBI, aJdbJAETH/Ibl, KETOHbI, KapOOHOBBIE KHUCIOTHI U JIp.)
CocraBieHue TOJHBIX W COKPALICHHBIX CTPYKTYPHBIX (OPMYJI OPraHMYECKUX BEIIECTB OTIEIBHBIX
KJIACCOB, MCIONb3ys HMX Ha3BaHUSA MO CHCTEMaTHYEeCKOW M TpPUBHUAILHOW HOMEHKJIAType (ITHJIEH,
alleTWiIeH, TIUIEepHH, (eHod, (QopManbIerun, yKCycHas KHUCIOTa, TIUIMH). Pacuersl mpocreiiieit

(bopMyIIbl OpraHMYECKOW MOJICKYJIbl, HCXOJISl U3 2JIEMEHTHOI0 cocTaBa (B %).




KoMOnHMpOBaHHOE 3aHSTHE

Tema 4.2.
CBolicTBa OpraHM4ECKUX
COEIMHEHNN

Conep:xanue yueOHOro MmarepuaJia

OU3NKO-XUMUYECKUE CBOMCTBA OpPraHMYECKHX COEAMHEHUH OTAENBHBIX KJIaccoB (OCOOEHHOCTH
KJaccu(UKaluy 1 HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOTUYECKHH paa U obmas Gopmyna; nzomepus;
¢u3nUeckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTY4YEHU):
— IpeesibHbIE YIIEBOAOPOAbl (AJKaHbI U LUKIOAJIKaHbI). ['OpeHHe MeTaHa KakK OJMH W3 OCHOBHBIX
MCTOYHUKOB TeIlJIa B MPOMBIIUIEHHOCTH U ObITy. CBONCTBA MPUPOIHBIX YIIEBOAOPOAOB, HAXOXKJICHUE B
[IPUPO/IE U IPUMEHEHUE AJIKAHOB;

— HempeAelbHbIe (ATKEHBI, AIKUHBI U aJIKaJIUCHbl) U apOMaTUYECKUE YIIIeBO0pobl. ['opeHue aneruneHa
KaK UICTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH IS CBAPKU U PE3KU METAJUIOB;

— KHCJIOPOJICOIEpIKallie COeAMHEHHsI (CTUPTHI U (EHOIIbI, KAPOOHOBBIE KUCIOTHI U A(UPHI, allbICTUIbI U
KETOHBI, JKHPBI, YriaeBoasl). IIpakTHyeckoe NPUMEHEHWE OSTHICHIJIHMKOJSA, TIUIEepUHa, (eHoIa.
[lpumenenne Qopmanbaernga, ameTalbIeTuaAa, YKCYCHOM KHCIOTBL. MpUla Kak COJM  BBICHIMX
KapOOHOBBIX KUCIOT. MoIoIII1ie CBONCTBA MbLIA;
— a30TCo/epIKAIME COCAUHEHUS (aMHHBI U aMUHOKHCIIOTHI, OeNKHU). BhICOKOMOIEKYISIpHbIE COeIUHEHUS
(cHHTEeTHYEeCKUE U OMOJIOTUYECKH-aKTHUBHBIC). MOHOMED, MOJIMMEp, CTPYKTYpHOE 3BeHO. [Tommmepu3arus
STHJIEHA KaK OCHOBHOE HAIpaBJICHHE €r0 UCIOIb30BaHUS.

['eHeTnyeckas cBsi3b MEX/y KJIaCCaMU OPTaHUYECKUX COETMHEHUM.

CBolicTBa OpPraHMYECKHUX COEAMHEHMH OTIEIbHBIX KJIAcCOB (TpUBHAIbHAsT U MEXAyHapOAHAs
HOMEHKJIaTypa, XUMHUYECKHE CBOICTBA, CIIOCOOBI MONY4YEHHUA): MpeAeNbHbIe (alKaHbl U IMKJIOAIKAaHbI),
Hernpe/iebHble (AIKeHbI, ATIKUHBI U AJKaJIUeHbl) U apOMaTHUYECKUE YIIIEBOJIOPO/bl, CIUPTHI U (HEHOJIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, AJIbJIETH/Ibl U KETOHbI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE
COEIMHEHUS. 3a/laHusl Ha COCTABJICHWE YPABHEHMHM XMMHYECKUX PEAKIMHA C Y4aCTHEM OPTraHUYECKUX
BELIECTB HA OCHOBAHUU UX COCTABA U CTPOECHHUS.

CocraBieHne cxeM peakuuii (B TOM 4Mcie M0 MPEeIIOKEHHBIM IeNoYKaM IpeBpalleHuil),
XapaKTepU3YIOIINX XUMUYECKUE CBOMCTBA OPraHMYECKUX COECTUHEHUHN OTAENBHBIX KJIacCOB, CIIOCOOBI MX
[IOJIyYEHUST M HA3BaHWE OpPraHMYECKUX COCIMHEHUH 10 TPUBHAIBHOW WM  MEXIYHApOJHON
CHUCTEeMAaTHYECKON HOMEHKJIAType.

Pemenne npakTHKO-OPHEHTUPOBAHHBIX TEOPETUUECKMX 3aJlaHMM Ha CBOMCTBAa OpraHUYecKuX
COETMHEHUH OTAENBHBIX KIacCOB.

“IIpeBpamieHusi OpPraHMYECKMX BELIECTB NpHU HarpeBaHuu': llosrydeHue STuiI€HA W M3Yy4EHHE €ro
CBOMCTB. MonenupoBaHue MOJEKYJ U XMMHUYECKHX IPEBpallleHUH Ha NpUMEpe dTaHa, JTUJICHA,
aleTHJIeHa u JIp.

KoMmOuHUpOBaHHOE 3aHsTHE

Tema 4.3.
WnerTudukaus opraHnIecKux
BEIIECTB, UX 3HAUCHUE U
MIpUMEHEHNE B OBITOBOM U
MIPOU3BOJICTBEHHOM IEATEITHHOCTH
YeJI0OBeKa.

Conep:kaHue y4eGHOT0 MaTepuasia

Buooprannueckue coenunenus. [Ipumenenue u 6uonoruyeckas poib yriieBoaoB. OKHCICHHE YTIEBO0B
— MCTOYHUK DHEPTUU JKUBBIX OpraHu3MoB. O0acTH MpUMEHEHHsT aMHUHOKUCIOT. [IpeBpameHust O6enkoB
nuimyM B opraHu3me. buonormueckue QyHKiuu OenkoB. buonornmueckue ¢yHkimuu xupoB. Ponb
OPraHMYeCKOM XMMHUH B PEIICHUH IPOOIIEM MTUIIEBOI 0€30MMacHOCTH.

Ponp opranmueckoil XMMUH B PpEUICHWHW TPOOJIEM SHEPreTHYeCKOW O€30MacHOCTH, B Pa3BUTHU




MEAMIMHBI, CO3JaHUM HOBBIX MaTE€pPHAIOB, HOBBIX MCTOYHHUKOB SHEPIHM (AJIbTEPHATHBHBIE MCTOUYHUKH
sHeprun). OnacHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB
(yriaeBomopoapsl, CHOUpPTHL, (EHOJBI, XJIOPOPraHWYECKHE MPOM3BOJIHBIC, albJIETHIABl U JIp.), CMBICI
[IOKa3aTelsl IPEAEIbHO JOIMYCTUMON KOHIIEHTPALUH.
“UnenTuduKanus opraHndecKux COSTUHEHNN OTICTbHBIX KJIACCOB”

WnenTudukanys opraHn4eckux COeMHEHUH OTIEIbHBIX KJIAcCOB (Ha MpUMepe ajbAeruJioB, Kpaxmaa,
YKCYCHOW KHCJIOTBI, OETIKOB | T.II.) C UCHOJIB30BAHUEM UX (PU3MKO-XMMUYECKUX CBOWCTB M XapaKTEPHBIX
KayeCTBEHHBIX peakuuid. J[leHarypamms Oenka mnpu HarpeBaHuM. LIBeTHble peakuuu O€IKOB.
B03HMKHOBEHHE aHAIMTUYECKOTO CUTHAIA C TOUYKH 3PEHMSI XUMUYECKUX ITPOLIECC PEILEHUE 3a1a4d OB IIPU
NPOTEKAHUN KauYeCTBEHHOW PEaKLWH, MO3BOJISIOMEH HICHTU(UIIMPOBATH MPEATIOKECHHbIE OPTaHUYECKUe
BEIIIECTBA.

KomMmOuHupoBaHHoe 3aHsTHE

Konrposbnas padora 3

CprKTypa M CBOMCTBA OPraHn4YCCKUX BCIICCTB

Pa3nen 5. KuHeTH4eckue  TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS IMHAMHYECKHX PeaKIUid.

Tema 5.1.
CKOpOCTh XMMHUYECKUX PEaKIUH.
XHUMHYECKOE PaBHOBECHE.

Conep:xxanue yueOHOro marepuaJia

CKOpOCTb peaklMu, €€ 3aBUCUMOCTb OT pa3IM4HbIX (DAKTOPOB: MPUPOABI pPEarupyroliux BeLIECTB,
KOHLIEHTPALlUU PEarupyrollux BEIECTB, TEMIEPATYPHI U IUIOIAAN PEAKLIMOHHOM NTOBEPXHOCTH. TeroBbie
AP HEKTH XUMUYECKUX PEaKIHid. IK30-1 SHAOTEPMHUUECKUE, PEAKIIHH.
OOparuMocTh peakuuil. XUMHUECKOE€ pPAaBHOBECHE M €ro CMEIIEHUE I0J JACHCTBUEM DPa3IUYHBIX
($akTOpoB (KOHLIEHTpAIMsI pEareHTOB WM NPOAYKTOB PEAKIUH, JaBICHHUE, TEMIEpaTypa) JUlsl CO3/1aHus
ONTUMAJIBHBIX YCIOBUH IPOTEKAaHUs XUMHUECKUX nporueccoB. [Ipunnun Jle laTense.
Pemenne npakTHKO-OpUEHTHUPOBAHHBIX 3aJJaHUI Ha aHaIU3 (PaKTOPOB, BIUSIOLUIMX Ha U3MEHEHHUE CKOPOCTH
XUMAYECKOH peakiuy, B T.4. ¢ MO3UIUNA HKOJOTMUYECKH 11€J€CO00pa3HOro MoBeIeHUs B OBITY U TPYJ0OBOM
NEATEIBHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3710POBbs U OKPYKAIOIIEW PUPOTHON CPEIBI.
Pemienne npakTUKO-OPHEHTHPOBAHHBIX 33JaHMd Ha mpuMeHeHne npuHnuna Jle-lllarense s
HaXOXXJICHHUs HAaNpaBICHUS CMELICHUS paBHOBECHs XUMHUYECKOW peakuMh U aHaiu3 (akTopoB,
BIIUSIOIIMX HA CMELICHUE XMMUYECKOTO PABHOBECHSL.

KomOuHnpoBaHHOE 3aHATHE

Paznen 6. PacTBopsbl.

Tema 6.1.
[TonsiTHe 0 pacTBOpax.

Conep:kaHue y4eGHOTr0 MaTepuajia

PacTtBopenne kak (usmko-xumudeckuii mpomecc. PactBopel. CrocoObl TPUTOTOBICHHSI PACTBOPOB.
PactBopuMocTs. MaccoBast 0511 pacTBOpeHHOro BemlecTBa. CMbICT MOKa3aTess MpeaeiabHO JOMYCTUMON
KOHIIEHTPALMU U €T0 UCII0JIb30BAHHE B OIIEHKE SKOJIOTMYECKON O€30MaCHOCTH.

[IpaBmia >KOJNOTHYECKH I11eJeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOH NEATENBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 3JI0POBbS U OKPYXKAIONIIEH MPUPOIHOW CPEIbl; OMAaCHOCTh BO3ACHCTBHUS Ha >KUBBIC
OpraHu3Mbl OIPEJAEIIEHHBIX BEILECTB.

Pemienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUI HA PacTBOPHI, UCIIOJIb3YeMbIE B OBITOBOH U

ITPOU3BOJCTBEHHOM JESITEIbHOCTU YEJIOBEKA.

KomOuHMpOBaHHOE 3aHsITHE




Pa3nes 7. Xumus B ObITY H IPOU3BOACTBEHHOM /1eSITeIbHOCTH YeJI0BEKA.

Tema 7.1. Hogselimme MOCTHXEHUS XUMHUYECKOWM HAyKW M XUMHUYECKOW TexHojoruu. Ponb xumum B oOecrieueHun 2
Xumus B OBITY U PKOJIOTUYECKON, SHEPTeTHYECKOM W MHIIEBOM OE30MacHOCTH, Pa3BUTHH MeAWIMHBL. I[lpaBuna mowucka u
MIPOU3BOJICTBEHHOM IEATEIHPHOCTH [AHAIM3a XUMUYECKOW WH(POPMAIIUU U3 PA3IMYHBIX NCTOYHHKOB (HayyHas U ydeOHO-Hay4yHas JIMTEparypa,
YyeNoBeKa. cpeacTBa MaccoBoil uHpopmaiuu, ceth IHTepHeT).
Tlouck u anamus MNPUMCHCHUA XUMUUCCKHUX BCIICCTB U TEXHOJIOTHH IO TeMaM: BaKHEUIIIIE CTPOUTCJIbHBIC
MaTepuasbl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpPaCKH, CTEKJIO, KepaMHKa, MaTepHuasbl A 3JIEKTPOHUKH,
HaHOMATCPpHUAJIbl, TCKCTUJIBHLIC BOJIOKHA, UCTOYHUKHU SHCPIUH, OPraHU4YCCKUC U MHUHCPAJIbHBIC y;[O6p€HI/I$I,
JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUSL.
KoMOnHMpOBaHHOE 3aHSITHE
I[IpoMe:xxyTouHasi aTTecTanus (3a4eT ¢ OLIEHKOI)
Bcero 52




4. YCJIOBUSA PEAVINBALIMU TPOTI'PAMMBI JUCIIUITVINHBI

4.1. TpeOoBaHMs K MATEPUAIbHO-TEXHUYECKOMY 00ecreyeHnuI0

Peanuzanuss nporpamMmbl  y4eOHOW JUCHMIUIMHBI  TpeOyeT
HaJIM4Ms y4eOHOro KaOMHeTa.

[TogroToBka BHEAyAUTOPHON pabOTHl JOMKHA 0OecreunBaThCs
JOCTYTIOM KaXaoro oOydJaromerocs K 0a3aM JaHHBIM W OWOJHOTECYHBIM
dbongaM. Bo Bpemsi caMOCTOATENIBHON MOJATOTOBKU, O0YYaIOIIUECS JOJKHBI
OBITH 00€CTIEUEHbI TOCTYNIOM K ceTh HTepHeT.

ObOopynoBanme y4eOHOro KaOuHeTa U pado4ux MecT Ka0uHeTa:

MoCa0uHbIe MecTa JIst 00y4Jaromuxcs, paboduee MECTo MpernoaaBaTens, 10ckKa,
y4€OHUKH, KaPThI.

TexHuveckue cpeacTBa 00yueHusi: HOyTOYK, IPOEKTOP, IKPaH.

42. O0mmue TpeOOBaHMA K OpPraHu3anuu o00pPa3oBaTeIbLHOI
NeATeJIbHOCTH

OcBoeHne 00y4alOMUMUCA Y4€OHON NTUCIUIUIMHBI MOXKET MPOXOJIUTH B
YCIOBUSIX CO3JIaHHOW 00pa3oBaTeNbHOM Cpelpl Kak B 00pa3oBaTelIbHON
opranuzaiu (Y4pexAeHHH), TaK U B OPraHU3alMsIX COOTBETCTBYIOLIUX
npoduiI0 y4eOHON AUCIUTIIIUHEI.

[TpenogaBanue yuyeOHON JUCHMILIMHBI TOJKHO HOCUTH TEOPETUYECKYIO
Y TPAKTUYECKYH0 HANpPaBJICHHOCTb. B Tmpolecce MNpakTUYECKUX 3aHATHH
oOyyaromuecsi  3aKpeIuIIIOT UM YIUIYOJISIOT  TEOpPeTUYECKUE  3HAHUA,
npruoOpeTaroT HeoOX0AUMbIE TPO(hECCHOHATIbHBIE YMEHHUS U HaBbIKH.

N3yyenue yuyeOHOM OUCHUIIITMHBI « XUMHUS» 1O CHEUUATBHOCTH JTOJKHO
MPEAIIECTBOBATh OCBOEHUIO MPOPECCUOHAIBHBIX MOTYJIEH

Teopernueckue 3aHATUS JOJKHBI IPOBOJIUTHCS B Y4eOHOM KaOMHETE.

Texkymuii NpOMEXYTOUYHBIM KOHTPOJIb OOYYEHHsI CKJIAAbIBACTCS W3
CJIEIYIOIUX KOMIIOHEHTOB:

TeKyIIUi KOHTPOJb: ONpoc OOy4YaloIIMXCsl Ha 3aHATUSAX, MIPOBEICHUE
TECTUPOBAHUS, pPEIICHHWE XUMHUYECKHX 3aJad oOydarolmMMHCS B TIpoliecce
IIPOBENICHUS TEOPETUUECKUX 3aHATUHI U T.1.;

MPOMEKYTOYHBIN KOHTPOJIb: 3a4€T C OLEHKOM.

4.3. KagpoBoe o0ecnieueHune 00pa3oBaTe/IbHOM 1€ TeILHOCTH

TpebGoBanus K KBTI (PUKAITUN MeJarorTH4eCKuX KaJIpoB,
ocymectBisitomnx — peanmuzanuio  [IIICC3 1no cnenuanbHOCTH — TOJIKHA
oOecrieynBaThCsl  TEAArOTMUYCCKUMHU  KaJpaMd,  HMCIOIIMMH  BBICIICE
oOpa3oBaHHEe, COOTBETCTBYyIOIIee NpOoDWI0 MpernogaBaeMoil  yueOHOM
TUCIUTUINHBL.  OMBIT  JESTEIPHOCTH B OPraHU3AIMIX COOTBETCTBYIOIIEH
oOpazoBaTenbHOM cepbl sBIsSEeTCS 00s3aTeNbHBIM JIJI TMperojaBaTeei,
OTBEYAIOIIUX 32 OCBOCHHE OOydYarommmcsi 00111eo0pa3oBaTeIbHOTO y4eOHOTrO
nukia. [IpermogaBaTenn TOJNYYarOT JOTOJHUTEIBHOE TPO(ECCHOHATHLHOE
oOpa3oBaHUE MO MPOTpaMMaM IMOBBIINICHHUS KBaTM(UKAIMU, B TOM YHUCIE B



¢dbopMe CTaKUPOBKHU B MPOPUIBHBIX OpraHU3aUsIX HE PEKE OJTHOTO pasa B 3
roja.

4.4 UadpopmanuonHoe  oOecnevyeHue  oOydenus.  Ilepeuensn
peKoMeHayeMbIX  y4eOHbIX  u3aanmil, M HTepHeT-pecypcos,
JAOTOJHUTEJIbHOWINTEPATYPbI

OCHOBHBIE HCTOYHUKU:

1. Tabpuemnsu O.C., OctpoymoB W.I'., Cnaakos C.A. Xumus.10 knacc. — M.:
AO «M3narensctBO «IIpocsemenuey, 2020.

2. Tabpuensn O.C., OctpoymoB WN.I"., CnankoB C.A. Xumus.1 1kmacc. — M.
AO «M3narensctBO «IIpocBemenuey, 2020.

3. Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun
B.B.Xumus. 10 xmacc. - M.: OO0 "IIPODA", AO "H3naTenbCcTBO
"ITpocsemenue"”,2020.

4. Epemun B.B., Ky3smenko H.E., Tepenun B.U., JIpoznoB A.A., Jlynun
B.B.Xumus. 11 xmacc. - M.: OO0 "IIPODA", AO "HU3mareabCcTBO
"[Ipoceemenue",2020.

JIonoJTHUTeIbHbIE HCTOYHUKH:

1. AcaHoBa JLN., CrpenbHUKOBA E.H. OxkucnuTenbHO-
BOCCTAHOBUTEJIbHBIEPEAKIINH : IPAKTUKYM O XUMHH. 8-11 Kiaccel. - 2-
u3l. - M.:BAKO, 2019. - 112 c.

2. bynaBun B.W.Xumusa: oOs3aTesnbHbIC TOHSATHS, 3aKOHBI, (OPMYIIbI
mkosbHOTO Kypca / B.M. bynaBun. - MockBa :Oxcmo 2018. - 48 c. -
(JI6s3aTenbHBICTOHATHSIILIKOILHOTOKYPCA).

3. T'abpuensn O.C., Octpoymos N.I"., [Tornomapes C.}O.Xumus. 10 kmacc :
yyeObHoe mocobue: yriuyosneHHbsit ypoBenb / O.C. T'abpuensn, WN.I.
OctpoymoB, C.}O. Ilonomapes. - 10-e wu3m., creoperun. - M. :
IIpocsemenne, 2021. - 358 c. : un.

4. Tabpuensan O.C., OctpoymoB W.I'., [Tonomapes C.}FO.Xumus. 11 knacc :
ydaeOHoe mocobue :yrayoneHHsli ypoBeHb / O.C. TI'abpuensn, WN.I.
OctpoymoB, C.FO. Ilonomapes. - 10-e wu3m., creoperum. - M.
ITpoceemenne, 2021. - 358 c. : un.

5. Topkoernko M.IO. Tloypounsie pa3pabotku mo xumuu. 10 kmacc. M.:
BAKO, 2016. - 320 c. (B noMo11p NIKOJTbHOMY YUUTEIIIO).

6. KonrponbHo-usmepurenbubie MaTepuanbl. Xumus. 10kmace /Coct. E.H.
CrpensHukoBa. - M.: BAKO, 2015. - 112 c¢. - (KoHTpoJbHO-
U3MEpUTETbHbIEMaTePUaIbl ).

7. KontposbHo-u3mepurenbubie MaTepuanbl. Xumud. 11 kimace /Coct. E.H.
CrpensaukoBa, H.I1. Tperyoosa. - 3-e u3za. - M.: BAKO, 2017. - 112 c. -
(KoHTpOabHO-U3MEPUTENIbHBIE MATEPHUAIIBI).



8. Kpemenuyrckas M.I1., Bacunses C.}O. Xumus. [{ns noarorosku k EI'D /
M.A. Kpemenuyrckas, C.FO. BacunseB. - M.: ACT: CJIOBO;
Bnagumup: BKT, 2010. - 480 c. - (HoBelimuii cipaBOYHUK MITKOJIBLHUKA).

9. Jlumua JILLA.Xumus: CropaBounuk / P.A. Jlugun. - M.: Actpenb:
Bnagumup: BKT, 2011. - 286, [2]c.

10.Mapmanosa I'.JI.I'padudeckre NUKTaHTHI MO XUMHH: paboyasi TeTpalb.
10 knacc. - M.: BAKO, 2017. - 96 c.

11.Mapmanosa I'.JL.I'padudeckre NUKTaHTHI MO XUMHH: paboyasi TeTpab.
11 knacc. - M.: BAKO, 2017. - 80 c.

12.MarBeeBa M.O.Xumus. Hoseilmuii yHUBEpCaNbHBIM CHPABOYHHUK
HIKOJIbHUKA U cTyaeHTa. - Jlonenk: OO0 "IIK® "BAO", 2009. - 496 wm.:
1708

13.Muxanea T.I'., CtpenbaukoBa E.H.Pa3paboTka negaroruueckiux TeCToB
no xumuu. - M.: BAKO, 2013. - 176 c. - (MacTepcTkasi yauTesnsi XMMHH ).

14.Oprannueckas xumusa. Becb mikonbHbIA Kype B Tabmunax / coct. C.A.
JlutBuHoBa, H.B. MankeBuu- Munck : Kyspma, 2020. - 3-e wusm.,
nepepad. - 384c.

15.Pacynosa I'.JI. CnpaBounuk. Xumus B cxemax T Tabmunax. ®I'OC /T.JL
PacynoBa. - M. : MzparenbctBOo "Ox3amen", 2019. - 255, [I]c.
("CnopaBouHuk").

16.Peneturop mo xumuu / Ilox pen. A.C. Eroposa. - U3n. 63-e. - Poctos-
H/[l.: ®enukce, 2021. - 762, [1] c. : wi. - (AOUTYpUEHT).

17.CaBunkuna E.B. XumMus B Tabnuiax u cxemax : CIpaBOYHOE MOCOOUE :
10-11 xmaccer / E.B. CaBunkuna, ['.II, JlormHoBa. - MockBa
M3narensctBo ACT, 2020. - 159, (1), c.

18.CaBunkuna E.B. Xumus : HoBbIl MOJMHBIN CIIPAaBOYHMK JJIsI TIOATOTOBKH
k EI'D: 3-e usn., mepepab. u mon. / E.B. CaBunkuna. - Mocksa :
MznarensctBo ACT. - 254, [2] c.

19.C6opuuk ocHoBHbIX dopmyn o xumuu / M.A. Ps6os, E.FO. Hesckas,
E.A. Copokuna, T.®. [llemxo. - M.: ACT: Actpens, 2009. - 318, [2] c. -
(KpaTkuil CipaBOYHUK CTYJICHTA).

20. ®penkens E.H. Heopranmueckas xumusi. Camoyuutens. DddexTuBHas
METOJIMKa, KOTOpasi MOMOXET CJaTh 2K3aMeHbl MOoHATh xumuto /I".H.
®penkenb. - Mocksa : U3narensctBo ACT, 2018. - 318, [1]c. - Cpennss
U cTapiuas mkosna. Jlyunme MeToiuku o0y4deHus).

21. ®penkens E.H. Xumus. Camoynutens. KHura s Tex, KTO XO4eT CIaTh
3K3aMEHBI, @ TAKXKE IMOHATh W TOJIOOUTH XUMHUIO. DJIEMEHTHI OOIIeH,
Heoprannyeckon u opranumdeckoit xumun / E.H. ®penkens. - Mocksa :
MzanntensctBo ACT, 2020. - 352 c¢. - (cpenHsss U crapiias IIKoJIA.
Jlyummmie MeToIuKu 00yJeHus ).

22.®penkens E.H.O6mas xumus. Camoyuutenb. IdPexkTrBHAST METOIMKA,
KOTOpasi MOOMIKET C/IaTh dK3aMeHBI M TOHATh Xumuio / E.H. ®penkens. -
Mockga ? UzparensctBo ACT, 2017. - 308, [1] c. - (cpeansia u crapiias
mkoJa. JIydime MeTouku o0ydeHus).



© 0 ~No»

JJIeKTPOHHbBIE U3IAHUSA

. HTTP://ru.wikipedia.org  (caiir =~ OOIIEAOCTYTHOH  MYJIbTHA3BITHOM

YHUBEPCAIbHOW MHTEPHET-3HIMKIONEINN ).

. HTTP://www.faostat3.faj.org (caiT MexayHapoHou

CEJIbCKOXO3SIICTBEHHON M MPOAOBOJIBCTBEHHON opranu3anuu npu OOH
(DPAO).

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

['eonornueckoit ciyx0n1 CILIA).

. HTTP://www.school-collection.edu.ru («Exnunas xoiiekius nudpoBbIx

00pa3oBaTEIbLHBIX PECYPCOBY).

. HTTP://www.simvolika.rsl.ru  (caiir «I'ep6sl TOpOHOB Poccwuiickoit

denepanun).

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

. HTTP://wikipedia.org/wiki/J)Ku3usn

10. HTTP://www.5ballov.ru/referats/preview/83784
11. HTTP://httpsu.ru/courses/3-referat.ntml
12. http://kontur-map.ru/



http://ru.wikipedia.org/
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 OIEHKA PE3YJbTATOB OCBOEHHMSI YYEBHOU

JTACHUILINHBI

KoHTposib ® oOIleHKa pe3yJdbTaTOB OCBOCHUS YYEOHOW JUCITUTIIMHBI
OCYILIECTBIISIETCA IIPEIOIaBaTeIeM IIPU IIPOBEICHUN 3aHATUN, TECTUPOBAHUS, a
TaK)K€ BBIMOJHEHUSI O0YYalOIMMUCS WHAUBUAYAIbHBIX 3aJaHUM, MPOEKTOB,

HUCCJIETOBaHUM.

PesyabTaThl 00yueHus

OcHOBHbBIE TOKA3aTEJIHN
OLICHKH pe3yJibTaTOB

(I)OpMLI H METObI
KOHTPOJISI H OIICHKU

3HATD:
[JTemaTnueckuit

Kypca

Marepuain

- 0  cpOpMHPOBAHHOCTHU
IIPEICTaBICHUI: 0
MaTepUaIbHOM EIUHCTBE MHUpA,
3aKOHOMEPHOCTSAX u

[M03HABAEMOCTHU SIBIICHUI
MPHUPOJBI; O MECTE W 3HAUCHHUH
XUMHH B CUCTEME €CTECTBEHHBIX
HayK M €€ poJid B 00ECIICUCHUH

YCTOMUYUBOTO pa3BUTHSA
YeJ0BCUCCTBA! B pELICHUH
npooem 9KOJIOTHYECKOH,
SHEPreTUYEeCKOM W THUIIEBOM
0€30IIaCHOCTH, B Pa3BUTUU
MEIMIMHBL, CO3JaHMM HOBBIX
MaTepuaioB, HOBbIX HCTOYHUKOB
SHEPIuH, B obecIieueHN I
PaIMOHATILHOTO

MIPUPOAOIIONIb30BAHNUSA, B

(hopMUPOBAHUHN MHPOBO33PECHUS
1 o0mIeil KynbTyphl YeloBeKa, a
TaKxke 9KOJIOTHYECKH
00OCHOBAaHHOTO OTHOIIEHHUS K
CBOEMY 37J0POBBIO U IPUPOJTHON
cpene;

- 00 OBJIa/ICHUU
CUCTEMOUW XMMHUYECKUX 3HAHMUM,
KOTOpast BKJIFOYAET:
OCHOBOMOJIAraroIme
MTOHATHS(IOTIOTHUTEIEHO K
cucreMe TOHSATHH  6a30BOro
YPOBHSI) - U30TOIbI, OCHOBHOE 1
BO30Y>KI€HHOE COCTOSTHUE
aToma, TUOpHUIMU3AIUs aTOMHBIX
opOuTaneii, XMMHYECKas CBS3b
"s " u "m -cBA3p", KpaTHbBIE
CBS3H),MOJISIpHAsi KOHIIEHTPaLIUs,

CTPYKTYpHast ¢dbopmyna,
nu30Mepus (cTpyKTypHas,
reomMeTpuyecKas (umc-TpaHc-
U30MepHsi), THUIIBI XUMHYECKUX
peakuui (romo- "
reTeporeHHble, o0paTumble U
HeoOpaTuMbIe), pPacTBOPHI

@DopMBbI KOHTPOJIS:

VYeTHBII 0npoc;
[T1ucbMeHHBIH Onpoc;
CamocTosiTenpHast padoTa;
[TpakTrueckas pabora;
TecroBble 3a1aHus.
MeTo1bI KOHTPOJIS:
Texymui KOHTPOJIb:
OpOHTANBHBIN 0IPOC;
NuauBuayanbHbINA ONIPOC;
KonTposbnas pabora;
[IpoBepka KOHCIIEKTOB;
[TpoBepka cooOrieHui;
OneHuBaHue  BBIOJIHEHUS
WHMBUIYAIbHBIX 33JlaHUM;
[IporpammupoBaHHBIit
KOHTPOJIb.




(ucTUHHBIE, JUCTIEPCHBIE
CUCTEMBbl), KPHUCTAJUIOTHIPATHI,
CTETeHb JTUCCOIHALINHY,
IEKTPOIIN3, KPEKHHT,
pudOpPMUHT); TEOPUN U 3aKOHHBI,
3aKOHOMEPHOCTH,
MHPOBO33pPEHYECKHE 3HaHUS,
JeXallue B OCHOBE MOHMMAaHUS
MPUYUHHOCTH U CHUCTEMHOCTH
XUMHYECKHX SIBIICHUIA,
COBPEMEHHBIE MPEICTaBICHUS O
CTPOCHUU BEIIIECTBA Ha
ATOMHOM, MOJICKYJISPHOM U
HA/IMOJIEKYJIIPHOM YPOBHSIX;
MPEACTABICHUS O MEXaHU3Max
XUMHYECKIX peakiui,
TEPMOIMHAMHYECKHUX "
KMHETHYECKUX
3aKOHOMEPHOCTSIX 170
MPOTEKaHUs, O XHUMHYECKOM
PaBHOBECHH, JIUCTIEPCHBIX
cucreMax, (akTonormuueckue
CBEJICHUS O CBOMCTBAX, COCTaBe,
MONy4YeHUH U 0e30MacHOM
HCTIOJIb30BAHUH BAKHEUILINX
HEOPraHMYeCKuX u
OpPTraHUYECKUX BEIIECTB B OBITY
U TPAKTUYECKOH NeATEeIbHOCTU
4yejnoBeka,  OOIMX  HAy4HbIX
MPUHIIUTIAX XUMHUYECKOTO
MPOU3BOJICTBA  (HA  TIpUMeEpe
MIPOU3BOJICTBA CEPHOM KUCIOTBHI,
aMMUaKa, METaHOJIa,
nepepaboTku HeTH);

- 3HaThb O BJIAJACHUU
OCHOBHBIMH METOJIaMHU HAYYHOTO

IIO3HAHUA BCIICCTB u
XUMHUYECKHX
SBJICHUI(HAOTIOICHHE,
HU3MepeHHe, SKCIIEPUMEHT,
MOJICTTUPOBAHNE);

YMeTh: - BBUSBISITH  XapaKTEpHbIE
IIPpHU3HAKU u B3aNMOCBSA3b
W3YYEHHBIX MIOHATHH,
IPHUMCHATH COOTBETCTBYIOIIUE
MOHATHUS npu OMUCAaHUHU
CTPOEHUS 3l CBOMCTB
HEOPraHMYECKUX u
OpPraHU4Y€CKUX BCIICCTB H HUX
MIPEBPALLEHU; BBISIBJISITh
B3aMOCBS3b XUMHUYCCKUX

3HAHUN c HOHATUSIMU "




MpeICTaBICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- HCHOJIb30BaTh HAUMEHOBAHUS
XUMHYECKHX COEIMHEHUN
MEXTyHapOAHOI O COr03a
TEOPETUYECKON W MPUKIATHON
XUMUU U TPUBUATILHBIC HA3BaHUS

BEIIECTB,  OTHOCAIIUXCA K
U3yYECHHBIM KJ1accam
OpPraHUYECKUX u
HEOPraHMYECKUX  COCTUHCHHMI;
HCII0JIb30BaTh XHUMUYECKYIO

CHUMBOJIUKY Ui COCTABJICHUSI
bopmyn HEOPraHMYECKUX

BEUIECTB,  MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BepHYTBIX,
COKPALIEHHBIX M  CKEJICTHBIX)
(hopMyII OpPraHU4ECKIX BEIIECTB;
COCTaBJIAITh YpaBHEHUS
XUMHYECKUX peakuuit "
pacKpblBaTb ~ MX  CYIIHOCTB:
OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX  PEAKLUN
IIOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOrO  OanaHca  3THX
peakiui;  peakuuii  HOHHOIO
o0OMEeHa MyTeM COCTaBJIEHUS HX
TIOJTHBIX u COKpAIIIEHHBIX
HMOHHBIX YpPaBHEHUH; peaKuil
TUIPOJIN3A, peakimit
KOMITJIEKCOOOpa30BaHUs (Ha
IpUMepe THIPOKCOKOMILIEKCOB
LMHKA U IIOMUHUA);
MOJITBEPKAATH XapaKkTepHbIe
XUMHUYECKHE CBOMCTBA BEILLECTB
COOTBETCTBYIOILIUMHU
OKCIEPUMEHTAMU U 3alUCAMHU
ypaBHEHHI XUMHUYECKHUX
peakiuui;
-ycTaHaBIHUBATH
MPUHAJIEKHOCTh  M3YYEHHBIX
HEOpPraHNYecKuX "
OpPraHUYECKUX BELIECTB K
ONpENEICHHBIM  KJlaccaM  H

rpyImiam COCIMHEHMH,
XapakTepU30BaTh UX COCTAaB H
Ba)KHEUIIIE CBOICTBA,;

OMpECACIIATL BUALBI XUMHUYCCKUX
cBsi3el (KOBaJIGHTHAs, HOHHAsd,
MeTaJlJIN4ecKasi,  BOJIOPOAHAs),
THIIbI KPUCTATMYCCKUX




peLIeToK BELIECTB;
KJIaccu(UIupoBaTh XMMUYECKHE
peaxiuy;

-IIPOBOJIUTH pacueTsl o
XUMHAYECKHM  (opMynaM  H
ypaBHEHHSIM XUMHYECKHIX
peakimii ¢  HUCIOJBb30BaHUEM
(buznyecKux BEJIMYUH,
XapaKTePU3YIOIIUX BEIIECTBA C
KOJINYECTBEHHOM CTOpPOHBI:

Maccel, o0beMa (HOpMaJIbHBIC
yCIIOBHsI) Ta30B, KOJHYECTBA
BEIIIECTBA; UCIIOJIb30BATh
CHCTEMHbIC XUMUYCCKHE 3HAHHS
JUIsL  TPUHATHS  PEIICHWM B

KOHKPCTHBIX JKM3HCHHBIX
CUTyaluix, CBA3aHHBIX C
BCIICCTBaAMU u nx
IIPUMCHCHUCM

- IUIaHUPOBATH U BBINOJIHATH
XUMHAYECKHI
JKCIEpUMEHT(IpeBpaILeHUs
OpPraHMYECKHUX  BEIIECTB  IpH
HarpeBaHHH, HOJTy4eHHe
STWJIEHA U U3y4eHHE  €ro
CBOWCTB, KAUECTBEHHbIC PEAKLIUU
Ha aJbJETU/IbI, Kpaxmail,
YKCYCHYIO KHCJIOTY;
JieHaTypanys 0enKoB IpH
HarpeBaHUH, LIBETHBIE PEaKINU
OCNKOB; TPOBOJUTH  PEAKITUH
HMOHHOTO OOMeHa, OIpenemsTh
cpeny  BOJOHBIX  pacTBOPOB,
KayeCTBEHHbIE  pEaklMu  Ha
cynbdar-, kapOoHaT- U XJIOPHJ-
aHMOHBI, Ha KAaTUOH aMMOHMS;
peraTh JKCIEPUMEHTAIbHbBIE
3agaud 1Mo teMaM "MeTtaiel" U
"HemeTansl") B COOTBETCTBUU C
MIpaBUIIAMH TEXHUKHU
0€30MMacHOCTH MPH OOpaIeHUH C
BEIIeCTBAaMH U Ja00paTOPHBIM
0o00py/IOBaHNEM; TIPEICTABIIATH
pe3yNbTaThl XUMHUYECKOTO
JKCIIEpUMeHTa B (opMe 3arucu
YPaBHEHUM  COOTBETCTBYIOIIMX
peakuii U (QOpPMYIHPOBATH
BBIBOJBl HAa  OCHOBE  3THX
pe3yIbTaTOB;

- aHAJIM3UPOBATh XMMHUYECKYIO
nH(pOpMaLIHIO, TMOIYYaeMylo U3
pa3HbIX HCTOYHUKOB (CpeICTB




MaccoBoil MH(pOpMAlMU, CETh
WHTepHer u apyrue);

-co001aTh npaBuiIa
9KOJIOTMYECKU IENIECO00pa3HOro
NOBEACHUS B OBITY W TPYIOBOM

ACATCIIbHOCTH B neiaax
COXpaHEHHUsI CBOETO 3/J0pPOBbS U
OKpYXKaroueu HIPUPOAHON
Cpelbl; YYHMTBIBATH OIIACHOCTH
BO3/ICUCTBUS Ha JKUBbIE
OpraHu3MbI OIPCACICHHBIX
BEILIECTB,  IIOHUMAs  CMBICI
IOKa3aTest MpEeACIIbHON

JOIyCTUMON KOHLIEHTPALNH;
-MCII0JIb30BaTh MPUOOPETEHHBIE
3HaHUSA u yYMEHUS B
MPaKTUYECKONU JIeATEIbHOCTUH U
MIOBCETHEBHOM KU3HU JUISL:

-00BSICHEHHS XUMHUYECKUX
SIBJICHUH,  NPOMCXOAAIINX B
[pUpOJE, ObITY u Ha
MPOU3BO/ICTBE;

- ONpeneNeHHss BO3MOXKHOCTH
NpPOTEKaHUS XUMHYECKUX

[PEBpPAILICHU B Pa3jIMYHbIX
[YCIIOBHSIX " OLIEHKH nX
MOCIEICTBUH,

-3KOJIOTUYECKH IpaMOTHOTO
[OBEJACHUS B  OKPYKAIOIIEH
cpele, - OLEHKM  BIUSHUSA
XUMHYECKOTO 3arps3HEHUs
OKpYyXKaromien cpensl Ha

OpraHu3M deJOBeKa M Jpyrue
PKUBBIE OPraHU3MBbI;

- 0Oe3omacHoro oOpaieHuss ¢
TOPIOYUMH U TOKCHUYHBIMHU
BEILIECTBAMH, 1a0b0paTOpPHBIM
000pyI0BaHUEM;

- TPUTOTOBJICHHUS PACTBOPOB
3aJJaHHOI KOHIIEHTPALUU B OBITY
Y Ha MIPOU3BOJICTBE;

- KPUTHUYECKOU OLIEHKHU
JIOCTOBEPHOCTH XUMHUYECKOU
uHpoOpMalMY, TOCTyNaromen u3
pa3HBIX HCTOYHHUKOB.




