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1. MIACHOPT PABOYEN TPOI'PAMMBI YYEBHOM JUCIIUIIJINHBI
O/ 10 Xumus

1.1. OOaacTb npuMeHeHHus1 padoyeil MpPOrpaMMbl
PaGouass mporpamma yueOHOU auctumumasl O] 10 Xumwus sSBIsIeTCS YacThIO
OCBOEHHMS MPOrpaMM IOATOTOBKH CHEUUATUCTOB CPEJHEr0 3B€Ha B COOTBETCTBUU C
®I'OC CIIO cnenmanbaocty 51.02.03 bubimmoTteuno-uHGOpMaITMOHHAS TSI TEIHHOCTD.

PaGouass mporpamma o6meoOpa3oBaTenbHO yueOHOM muctmmmuael OJ] 10
«XUMHSD» MOXET OBITh HCHOJb30BaHA B NPOGECCHOHATBHBIX 00Pa30BATEIbHBIX
OpraHu3alMsIX, pean3yINMX O00pa30BaTelIbHYI0 MPOrpaMMy CPEIHEr0 OOIIEro
o0pa3oBaHMsl B MpeJeax OCBOCHHS MPOrpaMM IMOATOTOBKU CIEIUATUCTOB CPEIHETO
3BEHA.

1.2. Heau u 3aga4u JMCUMIIMHBI — TPeOOBaHMS K pe3yJbTaTaM 0CBOCHUS
AUCIHUNJIMHBI:
B pe3ynbrate ocBoeHMs y4eOHOM TUCHUIUIMHBI 00YYaroMics JOJIKEH:
yMeTb:

1)yMeTh BBISIBJIATH XapaKTEPHBIC MPHU3HAKH U B3aMMOCBS3b M3YUYCHHBIXITOHATHUH,
NPUMEHSTh COOTBETCTBYIOIIME TMOHSATHS TPU ONHUCAHWU CTPOCHHS U CBOMCTB
HEOPTaHMYECKUX MOPTaHUYECKUX BELIECTB U WX MPEBPAICHUH; BBISIBISATh B3aMOCBS3b
XUMHUYECKUX 3HAHUU C TOHSATUSMHU HIIPEICTABICHUSAMH JAPYTUX €CTECTBEHHOHAYYHBIX
MPEMETOB;

2) YMETb UCIIOJIb30BATh HAaUMEHOBAHUS XUMHUYECKUX
COEIMHEHUIMEKJYHAPOJHOTO  COK03a TEOPETUYECKOM M MPUKIAJAHOM XUMUU U
TpUBHAJIbHBIE HA3BaHUS BEIIECTB,0THOCSIINXCS K U3YUEHHBIM KJlaccaM OPraHHYECKUX U
HEOPraHWYECKUX COECAMHEHUI; UCII0JIb30BATBXUMUYECKYIO CUMBOJIMKY /ISl COCTABIICHUS
(opMysl HEOPraHMYECKUX BELIECTB, MOJEKYJSAPHBIX HCTPYKTYPHBIX (pa3BEepHYTHIX,
COKpAIIEHHBIX M CKEJIETHBIX) (OPMYJI OpraHMYECKHX BELIECTB; COCTaBISThYpPaBHEHUS
XUMHUYECKUX PEaKIUi U pacKpbIBaTh UX CYLUIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaklMii MOCPEICTBOM COCTaBJICHUS AJIEKTPOHHOIO OallaHca 3TUX PEeaKIMil; peakiuii
MOHHOTO OOMEHAIyTeM COCTaBIICHUS MX TOJHBIX M COKPAIlEHHBIX MOHHBIX ypaBHEHUH;
peakuuii TUIPOJIN3a, peakuuii KOMILJIEKCOOOpa30BaHUs (Ha npumepe
THJIPOKCOKOMITJICKCOB IIMHKA M QJIFOMHHHUA); TMOATBEPKAATbXapaKTEPHbIE XUMUYECKUE
CBOMCTBAa BEUIECTB COOTBETCTBYIOLIIMMHU OSKCHEPUMEHTAMU U 3alUCAMHYPaBHEHUN
XUMHUYECKUX PEaKIIUM;

3) yMeThb YyCTaHABIMBATh MNPHUHAUICKHOCTh H3YYEHHBIX HEOPraHUYECKHUX
HMOpPraHMYECKUX BEUIECTB K OMNpPEIEJICHHbIM KjaccaM U TpynmnaM COEIUHEHMH,
XapaKTepU30BaTh WX COCTAB MBAXKHEHINKME CBOWCTBA; ONPEAEATh BHJbI XUMHUYECKHUX
CBsi3ei (KOBaJIeHTHAasi, MOHHAs, METaNINYEeCKas,BOJIOPOAHASI), TUIBI KPUCTAIUTMUECKUX
pEIIETOK BEUIECTB; KJIacCU(ULIMPOBATh XUMUUECKHUE PEAKIIHH;

4)  yMeTb  TPOBOAUTH  pacyeThl MO  XUMHUYECKUM  (dopmyiaamMm |
YPaBHCHUSAMXUMHUYECKMX pEakUuMid ¢ HCIOJIb30BaHHEM  (PU3UYECKHX  BEJIUYHH,
XapaKTEpU3YyIOUIMX  BEIIECTBA  CKOJMYECTBEHHOM  CTOPOHBI:  Macchl, 0Obema
(HOpMasnbpHBIE YCJIOBMS) Ta30B, KOJMYECTBA BEIECTBA;UCIOJIb30BaTh CHCTEMHbIC
XUMHUYECKUE 3HAHUS JUIsl TPUHATUS PEIICHUM B KOHKPETHBIX >KU3HEHHBIXCUTYAIHX,
CBS3aHHBIX C BELIECTBAMHU U UX MPUMEHEHHEM,;



5) yMeTh IJIaHUPOBATh W BBHIMOJIHATH XUMHUYCCKHHA SKCIIEPUMEHT(IIPEBPAICHHSI
OpPraHUYeCKUX BEUIECTB MPU HATPEBAHUM, MOJy4YCHUE OHTUICHA M U3YUYEHUE €ro
CBOMCTB,KaUE€CTBEHHBIE PEAKIIUM Ha aJbJCTUAbl, KpaxMmal, YKCYCHYI KHCIIOTY;
JeHaTypaius OeJIKOB MpUHATPEBaHUU, IIBETHBIE PEAKIUU OCJIKOB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHa, ONpeNessaTh CPEeIyBOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIMU Ha
cynbdar-, kapOoHaT- W  XJOpPUA-aHUOHBI, HAa  KATHOHAMMOHHMS;  pElIaTh
AKCIIEpUMEHTaJIbHBIC 3a7aur 1o TemMaM "Metamnsl" u "Hemetamibl") B COOTBETCTBUU
CIpaBUJIaMH TEXHHKU O€30MaCHOCTH MpPHU OOpaIIeHUH C BELIECTBAMU U JIA0OPATOPHBIM
000pyI0OBaHUEM;IPEACTABIATh PE3yJIbTaThl XHMHUUYECKOTO SKCIEpUMEHTa B (QopMme
3aMUCH YpaBHEHUN COOTBETCTBYIOIIMXPEAKIUNA U (OPMYIUPOBATH BHIBOABI HA OCHOBE
ATUX PE3yJIbTATOB;

6) yMeTh aHaIU3WPOBATh XUMHUYCCKYIO HH(DOpPMAIHIO, MOIYyYaeMyI0 H3Pa3HBIX
MCTOYHHMKOB (CPEJCTB MAacCOBOM HH(pOpMaLnH, ceTb UHTEepHET U ipyrue);

7) yMETh COOJIFOIATh MpaBuia SKOJOTHICCKH IEIeCO00Pa3HOT0 MOBEICHUSIB OBITY
U TPYJOBOM JEATEIBHOCTH B ILEJSIX COXPAHEHHS] CBOErO 3J0POBbS U OKPYKAIOIIEH
MPUPOJHOUCPE/IbI; YUYUTHIBATH OMACHOCTh BO3JCHCTBHUSI HA JKHUBBIE OpPTraHU3MBbI
ONpENEICHHBIX BELIECTB, IOHUMASCMBICI IOKAa3aTelsl NPEIeIbHON IOMyCTUMOM
KOHIIEHTpAIlNH;

3HATh:

1)3HaTh 0 cHOPMUPOBAHHOCTH MPEACTABICHHUN: O MAaTCPUAILHOM CIMHCTBE MHpa,
3aKOHOMEPHOCTSIX HMIO3HABAEMOCTH SIBIEHUU MPUPOJIbI; O MECTE M 3HAYEHUU XMMUU B
CUCTEME €CTECTBEHHBIX HAyK M €€ pPOJUB OOECleUeHUU YCTOWYMBOTO pPa3BUTHUS
YeJIOBEYECTBA: B PEHICHUH IPOOJIEM DKOJOTMYECKOM, D HEPIeTUYCCKOH M IHIICBOM
0€30MMacHOCTH, B  Pa3BUTHUM  MEIUIIMHBI,  CO3JaHMM  HOBBIX  MaTEpPHUAJIOB,
HOBBIXMCTOYHUKOB YHEPrUH, B O00ECIEUECHUH PAIMOHAIIBHOTO MPHUPOJIOTOJIb30BAHUS, B
(bOopMUPOBAHUUMHUPOBO33PEHUSI U OOIIEH KYJIbTyphbl YEJIOBEKA, & TAKKE IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHON Cpene;

2)3HaTh OBJIAJICHMM CHUCTEMOW XHMHYCCKUX 3HAHWUH, KOTOpas BKIIOYACT:
OCHOBOIIOJIAralIINe MOHATUA(IOMOIHUTEIBHO K CUCTEME MOHATHI 0a30BOr0 YpOBHS) -
M30TOTBI, OCHOBHOE M BO30YXKJIEHHOE COCTOSHUE aToMa, THOpUIU3aIMs aTOMHBIX
opbutaneit, xumuueckas cBsi3b ("o " M "m -CBsA3b", KpaTHBIC CBSI3H),MOJISIpHAS
KOHIIEHTpAIs, CTPYKTypHasi popMyiia, uzoMepus (CTpyKTypHasi, reomeTpudeckasi(iuc-
TpaHC-U30MEPHUsI), TUIBI XUMHYECKUX peakiui (roMo- U TEeTepOTreHHbIC, 0OpaTUMBbIC
MHEOOpaTUMBbIE), PacTBOPHI (MCTUHHBIE, TUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTHIPATHI,
CTENEHb JIUCCOIMAIIMU, DJEKTPOJIU3, KPEKHHT, PU(POPMHUHT), TEOpPUU U 3aKOHBI,
3aKOHOMEPHOCTH,MUPOBO33PEHYECKHE 3HAHUS, JIEKAlNME B OCHOBE IOHUMAHHS
MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUXSBICHUM, COBPEMEHHBIC MPEJCTABICHUS O
CTPOCHUHU BEIIECTBA HA aTOMHOM, MOJICKYJSIPHOM U HAaJIMOJEKYJSIPHOM YPOBHSX;
NpeACTaBICHUS]T O MEXaHU3MaxX XUMHUYECKHUX PEaKIUid, TePpMOJAMHAMUYECKUXHU
KMHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKaHMUs, O XHUMHYECKOM pPaBHOBECHH,
JTUCIEPCHBIX CHCTeMaX, (DAKTOJIOTUUYECKHE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH
1 0€30MMaCHOM MCIO0JIb30BAHUMBAXKHEUIIINX HEOPTraHUYECKUX U OPTraHUYECKUX BEIIECTB B
ObITYy W TIPAKTUYECKOW JEATETbHOCTH YEJIOBEKa; OOIWX HAyYHbIX MPUHIIUIIAX
XUMUYECKOTO MPOU3BOJACTBA (HAa MPUMEpPE MPOU3BOJCTBA CEPHOM KHUCIIOTHI,aMMHUAKA,
MeTaHoJa, nepepadoTku HePTH);



3)3HaTh O BIAJCHUM OCHOBHBIMH METOJaMHU HAy4YHOTO TIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN (HAOII0IeHIEe, U3MEPEHUE, SKCTIEPUMEHT, MOICTUPOBAHUE);
1.3. KotuuecTBO 4acoB Ha 0CBOeHME YUeOHOI 1M CUMIJIMHbI
BCEro — 52 yaca, B TOM YHCJIE:
MaKCUMaJbHOW y4eOHOW Harpy3ku oOywarommxcs 52 yaca, BKiItouyas 00s3aTeNbHOM
ayIMTOPHOM y4eOHOM Harpy3ku odyyaromuxcs 52 yaca;

CaMOCTOSITENIbHOM paboThl cTyaeHTa O yacoB.



2.PE3YJIbTATHI OCBOEHUSA YUEBHOM JUCHUILTAHBI
PesynbpTatel ocBoeHHs paboyeil mporpamMmbl Y4eOHON AMCUMILIMHBI SBIISAETCS

OBJIaJICHHE OOYYAIOIIMMCS BHJIOM JEATCILHOCTH, B TOM 3HAaHUSMH M YMCHHUSMHU B
coorBercTBUM ¢ ®I'OC COO.

HaumeHnoBaHue pe3yJjibTaTa 00y4eHHs

3HATH

YMmeTh

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

YCTOMYMBOTO  pa3BUTHS  4YEJIOBEYECTBA: B
petieHuun po0sem 9KOJIOTUYECKOH,
SHEPreTUYeCKO W TMHIIEBOH O€301MacHOCTH, B
PasBUTHUU MEIUIINHBI, CO3JaHuNn HOBBIX
MaTepHalioB, HOBBIX MCTOYHHKOB JSHEPIHH, B
obecrieueHNH panroHaIHLHOTO
PUPOIONIOIB30BAHUS, B dbopmMHupoBaHUU
MHUPOBO33PEHUS M O0IIEH KyJIbTYphl YEIIOBEKA, a
TaKKe 9KOJIOTUYECKU 000CHOBAHHOTO

OTHOLIEHUSI K CBOEMY 3JI0POBBI0 U NPUPOIHOMN
cpere;

2)3HaThb OBJIaICHUM CHUCTEMOH
XUMHMYECKMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATraoIMe MOHATHUS(IONOIHUTENBHO K
cucTeMe MOHATUH 6a30BOr0 ypOBHSI) - U30TOIIBI,
OCHOBHOE U BO30YXJIEHHOE COCTOSIHHE aTOMa,
rudpuIu3anus aTOMHBIX opbuTranei,
xumuueckast cBsi3b ("o " u "m -cBA3B", KpaTHbIE
CBSI3U),MOJIIpHasl KOHLEHTpalus, CTPYKTypHas
bopmya, u3oMepus (cTpykTypHas,
reoMeTpuyecKkasi(Iiuc-TpaHC-U30Mepusi),  THUIIBI
XUMHYECKHX peakiuid (roOMO- M TeTepOTCHHEIE,

oOpatumble U HeoOpaTHMbIE),  PacTBOPHI
(MCTUHHBIE, JUCIIEPCHBIE CUCTEMBI),
KPUCTAJIOTUAPAThl, CTENEHb  JAMCCOLMAINH,

AIIEKTPOJIN3, KPEKUHT, pU(OPMHUHT); TECOPUH U
3aKOHbBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE
3HaHUA, JIeKal[ie B OCHOBE IOHHWMAaHUs
IPUYMHHOCTY M CHCTEMHOCTH XUMHYECKHX
ABJICHUN, COBPEMEHHbIE TMPEJCTABICHUS O
CTpPOEHUU BELIECTBA Ha aTOMHOM,
MOJIEKYJISIPHOM U HaJMOJIEKYJISIPHOM YPOBHSIX;
NPEJICTaBICHUST O MEXaHU3Max XUMHUYECKHX
peaxkuii, TepMOJIMHAMUYECKUX U KMHETUYECKUX

3aKOHOMCPHOCTAX ux MMPOTCKAHUA, 0
XHUMHUYCCKOM paBHOBECHUH, AUCTICPCHBIX
CUCTEMaAx, (I)aKTOJIOFI/I‘-ICCKI/Ie CBCACHUA 0

CBOMCTBAxX, COCTaBe, MOJYYCHUH W O€30MacHOM
WCTIOJIb30BAHNUY BOKHEHIINX HEOPTaHWMYECKHUX U
OpPraHMYECKUX BEUIECTB B OBITY M MPAKTHUYECKON
JESITEIbHOCTH ~ YeJIOBeKa; OOIIMX  Hay4YHBIX

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

NOHATUSIMM U MPEACTaBICHUSIMH  JIPYTHX
€CTECTBEHHOHAYYHbIX IIPEAMETOB;

2) yMeTb  HUCHOJb30BaThb  HAaMMEHOBaHUS
XMUMHUYECKUX  COEIUHEHHUH  MEXAyHapOoJHOTrO

COI03a TEOPETUYECKOM M NPUKIATHOW XUMHH H
TPUBUAJIBHBIE Ha3BaHUS BEILECTB, OTHOCAIUXCS
K H3yYEHHBIM KJaccaM OpraHMYEeCKUX H
HEOPraHWYECKUX COCIUHEHUH; HCI0JIb30BaTh
XUMHUYECKYI0 CHMBOJIMKY JUI1  COCTaBJICHUS
bopmyn HEOPraHUYECKUX BELIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX,
COKPAILLEHHBIX U CKEJIETHBIX ) bopmyn
OPraHNYEeCKHUX BEIIECTB; COCTABIIATH YPABHEHUS
XUMUYECKUX peakKUuid U  pacKpblBaTh HX
CYIIIHOCTb: OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuit IIOCPECTBOM COCTaBJICHUSA
AJIEKTPOHHOIO OajaHca 3THX peakUuil; peakuui
MOHHOTO OOMEHa IIyTeM COCTaBJIEHUS UX
MIOJIHBIX M COKpPAICHHBIX MOHHBIX YPABHEHWU;
peakuuit TUAPOIIN3a, peakuum
KOMILIEKCO0Opa30BaHus (Ha npuMepe
TMJIPOKCOKOMIUIEKCOB 1LIMHKAa M aJIFOMUHUSA);
MIOATBEPKJIATh  XAPAKTEPHBIE  XUMHUYECKHE
CBOMCTBA BEILECTB COOTBETCTBYIOIIUMHU
DKCIIEPUMEHTAMM W 3alUCSIMU  YPaBHEHHU
XUMUYECKUX PEAKIUN;

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

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




OPUHIUIAX XUMHYECKOTO TPOMU3BOJACTBA (HA
npuMepe TMPOU3BOJCTBA  CEPHOM  KHCIOTHI,
aMMHaKa, MeTaHoJa, nepepadoTku HePTH);
3)3HaTh O BJIAJCHHH OCHOBHBIMH METOJaMHU
HAYYHOTO TIIO3HAHMS BEHIECTB M XHMHUYECKHX
SIBJICHUI(HaOI0IeHUE, HU3MEpEHHUE,
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 JUCHUNJIAHBI

3.1. Tematnueckuii miuaH ydeOHon nqucuumuinabl OJ] 10 Xumus

Konubr HanmenoBanue pa3nenos, Tem Bcero O0beM BpeMeHH, OTBEACHHBIN Ha OCBOSHHE YUECOHOH TUCIMILIMHEI
KOMITCTCHIIN 4acoB OO6s3aTenbHast ayAUTOpHAs yueOHasi Harpy3ka CamocrosTenpHas padbora
o0yyaromuxcs 00y4JarImuxcst
Bcero, yacon B T.4. B T.4. Bcero, B T.4.
naboparopHbIe KypcoBasi 4acoB KypcoBast
paboTHl pabora paborta

IIPAaKTUYECKHE (IpoexT), (npoexr),
3aHSITHSI, YACOB 4acoB 4acoB

Paznesn 1. OCHOBBI CTPOEHHUS BellECTBA 5 5 - - - -

Tema 1.1. CtpoeHue aToMOB XUMHUYECKUX 3 3 - - - -

9JIEMEHTOB M MPUPOJa XUMUYECKOW CBSA3H

Tewma 1.2. Ileproguyeckuii 3aK0H U 2 2 - - - -

tabnuna .M. Menneneesa

Pa3znen 2. XuMu4yeckue peakuuu 8 8 - - - -

Tema 2.1. Tumbl XUMHYECKUX PEaKIUN 3 3 - - - -

Tema 2.2. DnexTpudeckas IUCCOIUAIUS U 4 4 - - - -

HMOHHBII 00OMEH

Kontponbnas pabora Nel — Ctpoenue 1 1

BEILECTBA U XUMUYECKHUE PEAKIIHU

Pasnen 3. CTtpoenue u cBolicTBa 12 12 - - - -

HEOPraHu4eCcKHMX BellecTB

Tema 3.1. Knaccudukarus, 3 3 - - - -

HOMEHKJIaTypa U CTPOCHHUE

HEOPTraHWYECKHUX BEIECTB.

Tema 3.2. ®U3NKO-XUMHUYESCKUE CBOWCTBA 6 6 - - - -

HEOPraHUYECKHUX BEIECTB.

Tewma 3.3.nentuduxarms 2 2 - - - -

HEOPraHUYECKUX BELIECTB

Kontponbnas padota Ne 2 — CoiicTBa 1 1 - - - -

HCOPTaHNYCCKUX BCIICCTB




Paznen 4. CtpoeHue U XuMu4ecKkue
CBOJCTBA OPraHN4YeCKHX BelIeCTB.

17

17

Tema 4.1. Knaccuduxkanus, cTpoeHue u
HOMEHKJIATypa OPraHUYeCKHX BEIIECTB.

Tema 4.2. CBoiicTBa OpraHUYECKUX
COCIMHECHU.

Tema 4.3. nenTudukanust opraHu4eckKux
BEUICCTB, X 3HAYCHUE U IIPUMEHEHUE B
OBITOBOW U IPOU3BOJCTBEHHOMN
JESITCIIBHOCTH YEJIOBEKA.

KonTponbnas padotsl Ne3 — CtpykTypa u
CBOWCTBA OPraHMYECKUX BEIIECTB.

Paznen 5. Kunerndeckas u
TEePMOIMHAMHUYECKAS 3AKOHOMEPHOCTH
NMPOTEeKAHUS JUHAMMYECKHUX PeaKIuil.

Tema 5.1. CKOpOCTh XUMHUYECKUX
peakiuii. XuMHYECKOE PABHOBECHE.

Pa3nes 6. PacTtBopbl.

Tema 6.1.ITonsiTHe 0 pacTBOpax.

Paszpen 7. Xumus B ObITY U
NPOU3BOICTBEHHOM /1eSITEIbHOCTH
4yeJ10BeKa.

Tema 7.1. Xumus B ObITY U
IIPOU3BOJICTBEHHOMN AESITEIbHOCTU
YeJI0BeKa.

HpOMe)Ky'TO‘-IHaSI aTTeCTallls: 3a4eT C OLIEHKOM

Bcero yacos

52

52




3.2. Conepxanue ooyuenus no yueoHou auciurunae O/ 10 « Xumus»

HanmenoBanmue pa3iesioB, TeM Conep:xxanue yueOHOro MaTepuaJia, JJadopaTtopHbie padoThl U NPAKTHYECKHUE Oo6bem
Y4eOHOH M CIUIINHBI 3aHATHS, CAMOCTOSITEJIbHAS padoTa 00y4aroumuxcs 4acoB
Paznen 1. OcHOBBI CTPOCHUSA BelleCTBA 5
Tema 1.1.
CoaepkaHne y4eOHOro MaTepuajaa:
CrpoeHne aTOMOB XUMHUYECKUX » =
>IICMCHTOB 1 TIPHpOJIa CoBpeMeHHast Mojenb cTpoeHusi atoma. CHMBOJMYECKUM SI3bIK XUMHUU. XHUMHYECKHUH 3JIEMEHT. 3
IMIUCCKOM CBSI3H DnekTpoHHas KoHpurypaius atoma. Kimaccupukainus XUMHYECKAX DJIEMEHTOB (S-, p-, 0-3J1eMEHTHI).
Banenrtnsie 3JIEKTPOHBL. BaneHTHOCTSD. DneKTpoHHas npuponaa XUMHYECKON CBSI3H.
DNEKTPOOTPULIATENILHOCTh. BHIBI XUMHUYECKOM CBSI3M (KOBaJlGHTHAs, HWOHHAsA, METaJUIMYecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHuUs.
Pemenne 3amaHuii Ha HCNOJIB30BAHME XWMHUYECKOW CHMBOJMKM M HAa3BaHUM COEIUHEHUN 11O
HOMEHKJIATypE MEXIYHAPOJAHOTO COI03a TEOPETUYECKOM M MPUKIATHON XUMHUU W TPUBHAIBHBIX
HA3BaHWUN JJII COCTABJICHMS] XMMHUYECKUX (POpPMYJT JBYXaTOMHBIX COETUHEHUH (OKCHAOB, CyIb(HUIOB,
TUAPUIOB U T.I1.) U IPYTUX HEOPTAHUUECKUX COSAMHEHUN OT/IETbHBIX KJIACCOB.
3ajaHKs Ha YCTAHOBJIEHUE CBA3U MEX]y CTPOCHHUEM aTOMOB XUMHMUYECKUX AJIEMEHTOB U NEPUOINYECKUM
W3MEHEHUEM CBOMCTB XUMHUYECKHUX JJIEMEHTOB M HMX COCIMHEHHH B COOTBETCTBHH C TOJOXKEHHEM
IleproanYecKOi CUCTEMBI.
KomMmOuHupoBaHHOE 3aHsTHE
Tema 1.2. Conep:xkanue yueOHOIro Mmarepuasa
Ilepuoduueckuii saxon u Ilepuoguueckas cucremMa xuMmuueckux dneMeHToB .M. MenneneeBa. @POU3HMYECKHH  CMBICH 2
mabuya JI.H. Mendeneesa [lepnonnueckoro 3axkoHa M.J[. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHYECKUX
DIIEMEHTOB, 00pa3yeMblX HMH TPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBHU C TIOJOKEHUEM
XUMHYECKHUX 351eMeHTOB B [lepmomgmueckoii cucreme .M. MenneneeBa. [Ipornossl [I.1. Menneneena.
OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.
3amaHns Ha XapaKTEePU3AINI0 XUMUUYECKHX 3JIEMEHTOB "MeTtaummueckue / HEeMETALTHYECKUE CBOMCTRBA,
ANEKTPOOTPUIATEIBHOCTh XUMHUYECKUX JJIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM CTPOEHUEM H
MOJIOKEHUEM B MEPUOAMUECKON cucTeMe xuMuueckux anemenToB .M. Menneneena'.
KomOuHMpOBaHHOE 3aHATHE
Pasjnen 2. XuMun4yeckue peakuuu 8
Tema 2.1 Copaepxxanue y4yeOHOro MmarepuaJia
Tunvl xXumuueckux peaxyuu Knaccudukanust 1 TUMBI XUMHUYECKUX PEAKIMH C y4aCTHEM HEOPTaHHMYECKUX BEIIECTB. COCTABIICHUE 3

YpaBHEHUW pEAKIUHA COCIWHEHHs, Pa3IOKCHHsI, 3aMEIIeHHs, OOMeHa , B T.4. pPEaKIud TOpEeHHS,
OKHCJICHUA-BOCCTAHOBJICHU .
YpaBHeHHs] OKHCIEHHUS-BOCCTAHOBJICHUSI.

Crenenp okucieHns. OKHCIUTEIs W BOCCTAHOBHUTEID.




CocraBiieHHE W YpPaBHMBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOJOM 3JEKTPOHHOTO
Oananca. OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKIIMKU B MPUPOJAE, MPOU3BOJCTBEHHBIX MpOIEccax U
JKU3HENIEATEIBHOCTH OPTaHU3MOB.

KonuyectBennbie oTHOIIEHHUST B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU U PACUETHI IO
YPaBHEHUSAM XUMHUYECKUX PEaKIUH. MOJIb KaK €MHUIA KOJUYECTBA BEIIECTBA. MOJISIPHAs Macca. 3aKOHBI
COXPAaHEHUS MAacChl U PHEPruM. 3aKoH ABoraapo. MospHbIii 00beM Ta30B. OTHOCHTEIbHAS TIOTHOCTh
ra3oB. Pacdersl o ypaBHEHUSM XHMHUYECKUX PEAKIUI C UCTIOIB30BAHUEM MAacCChl, 00beMa (HOpMaIbHbIC
YCIJIOBHS1) Ta30B, KOJIMYECTBA BEILIECTBA.

KomOuHupoBanHoe 3aHsTue

Tema 2.2 Conep:kaHue y4eOHOT0 MaTepuaJia
OnexkTpuyeckas auccounanys U | Teopust 3JIeKTPOTUTHUECKONW Aucconuanui. VoHbI. DIEKTPOJIUTHI, HEJICKTPOIUTH. Peaknnn MOHHOTO 4
MOHHBIN 00OMEH oOMeHa. CocraBiieHuE peaklLMi HOHHOIO OOMEHa IyTEM COCTaBJIEHUS HUX IOJIHBIX U COKPALIECHHBIX
MOHHBIX YpaBHEHUU. KHUCIOTHO-OCHOBHBIE peakliuu. 3aJaHus Ha COCTaBICHUE HOHHBIX YPaBHEHUH.
3a/laHusl HA COCTABJICHUE HOHHBIX YPABHEHUH.
KomOuHMpOBaHHOE 3aHATHE
KoutpoJabHnas patdora 1 CTpoeHue BellleCTBAa U XUMUUECKHE PEAKIHH. 1
Pa3nes 3. CTpoeHue u cBoiicTBAa HEOPraHUYeCKUX BellecTB 12
Tema 3.1. Coaep:xxanue yueOHOro MaTepuaJia
Knaccughuxayus, nomenxnamypa | llpenmer Heopranudeckor xumuu. Kiaccupukanus HeopraHMYeCKHX BemiecTB. IIpocThie M CIOXHBIE 4
u cmpoenue Heopeanuyeckux | BemecTBa. OCHOBHbBIE KIIACChI CIOXHBIX BEIIECTB (OKCH/bI), THIPOKCHIbI, KUCIIOTHI, COJN). B3auMocBs3pb
sewecms. HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSHHUS BemlecTBa. Kpucramnmmyeckue u amopdHbIe
BellecTBa. THUMBl KPUCTAUIMYECKUX PEIIETOK (aTOMHAs, MOJIEKYJIpHasi, HOHHAas, MeTaJJIM4ecKas).
3aBUCUMOCTh (DU3MYECKHX CBOMCTB BELIECTBA OT THUINA KPHCTANIMYECKOW pelIeTKH. 3aBHCUMOCTh
XUMHYECKON aKTUBHOCTHU BEILIECTB OT BMJIa XMMHUYECKOM CBS3M M TUIA KPUCTAJUIMYECKOW PEIIETKH.
[TprunHBI MHOTOOOpA3Us BEIIECTB.
Homenknatypa HeopraHMuecKrx BEIEeCTB: Ha3BaHME BELIECTBA MCXOJA U3 UX XUMHUYECKOW (HOopMyIbl Hin
cOCTaBJIeHHE XUMUYEeCKoi (popMyIbl HCXOIs U3 Ha3BaHMs BelmlecTBa mo MexayHapoaHoi (MHOITAK) wnun
TPUBUAJILHOW HOMEHKJIATypE.
Pemenne 3amaHuii MO KiIacCHU(PHUKAIMU, HOMEHKJIATYPE W XHUMHUYECKUM (PopMyliaM HEOPraHUYECKUX
BELIECTB PA3IUYHBIX KJIacCOB (yrapHbIM ra3, YIJIEKHCIbIM ra3, aMMHak, ramieHas HU3BeCTb, HeEralleHas
M3BECTh, MUTHEBAS COJA U APYTUX): HA3bIBATh M COCTABIATH (DOPMYJIBI XUMUYECKUX BEUIECTB, OMPEICIATh
MPUHAITIEKHOCTD K KJaccy.
Hctounuku xumudeckord uHpopmammu (CpeicTB MaccoBo mHGopMmaimu, cetb MHTepHET U apyrue).
[Touck nH(pOpManuM 1Mo Ha3BaHMUAM, HACHTH(HUKATOPAM, CTPYKTYPHBIM (hopMytam.
KomMOnHMpOBaHHOE 3aHATHE
Tema 3.2. Copepxxanue y4eOHOro MmarepuaJia
PU3NKO-XMMHUYECKHE CBOMCTBA 5

HCOPTraHNYCCKUX BCIICCTB.

Mertamibl. O0mue ¢usnyueckne ¥ XUMUYECKHE CBOicTBa MeTaysioB. CrocoObl MmosryueHHs. 3HaueHUe
METAJIJIOB M HEMETAUIOB B IPHUPOAE M IKU3HEACATECIBHOCTH 4EJIOBEKa M OpraHm3moB. Kopposus

MCTAJIJIOB: BUABI KOPPO3UH, CITOCOOBI 3alIUTHI MCTAJIJIOB OT KOPPO3HUH.




Hemeramnpl. OOmme Qusnueckne M XUMHUYECKHE CBONCTBA HEMETA/UIOB. THIIMYHBIE CBOWMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoOMEHKIaTypa coelMHEHN HeMeTalIoB. KpyroBopoTsl
OMOI€HHBIX JIEMEHTOB B IIPUPOJIE.

XVMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB (OKCHUIOB, TMUAPOKCUIOB, KHCIOT,
cojei M Ap.). 3aKOHOMEPHOCTH B M3MEHEHUM CBOMICTB IPOCTBIX BELIECTB, BOJOPOJIHBIX COEIMHEHHH,
BBICILINX OKCHUJIOB U TMIPOKCH/IOB.

CocTaBllcHHE ypaBHEHHH XUMHUYECKMX pEaKUUd C Y4YaCTHEM IPOCTBIX M CIIOKHBIX HEOPraHUYECKHX
BEIIECTB: METAJIOB M HEMETAUIOB, OKCHJOB METAJUIOB, HEMETAUIOB M aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCJIOT, OCHOBAaHMM UM aMQOTEpHbIX T'MAPOKCUIOB; HEOPraHWYECKUX COJIeH,
XapaKTEPU3YIOLUX UX CBOMCTBA.

Penienyne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA, COCTaB, IIOJNyYEHUE U
0e30IMacHOe HCIIOJIb30BAaHUE BAXHEUIINX HEOPraHMYECKMX BEIIECTB B OBITY M IMPAKTHYECKOU
JESITEIIBHOCTH YEJIOBEKA.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 3.3. Coaep:xxanue yueOHOro MaTepuaJia
Hoermugurayus Pemienre 3KCHEpPUMEHTANbHBIX 3aJad [0 XUMHUYECKHMM CBOMCTBAM METAJUIOB M HEMETAJJIOB, II0 2
HeOpeanuteckux setyecms [pacrio3HaBaHMIO U MOJTYYEHHUIO COeAMHEHUH METaJUIOB U HEMETAJIOB.
VneHTudukanyss HEOPraHWYECKUX BEIECTB C MCIOJIb30BAaHHMEM HX (PU3MKO-XMMHUYECKHX CBOWCTB,
XapaKTepHBbIX KadeCTBEHHbIX peakuuid. KauecTBeHHble peakiuu Ha cyibdaT-, KapOOHAT- U XJIOPU[I-
AQHUOHBI, Ha KATUOH aMMOHMSL.
KomOnHupoBaHHOE 3aHATHE
KonTposbHas padora 2 CBolicTBa HEOPraHUYECKUX BEILIECTB 1
Pa3nen 4. CTpoeHne 1 XMuMH4YeCKHE CBOHCTBA OPraHUYeCKUX BelleCTB. 17
Tema 4.1. Copepxxanue yueOHOro MmarepuaJia
Knaceudukanus, crpoerne v [ossneHne U pa3BUTHE OPTaHMYECKOW XMMUM Kak HayKH. [IpeMeT opranndeckoil xumuu. MecTo u 4

HOMEHKJIaTypa OpPTraHHYECKUX
BEIIECTB.

3HAUYECHHE OPTaHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XUMHYECKOE CTPOCHHME KaK TIOPSAIOK COCIWHEHHUS aTOMOB B MOJIEKYJI€ COTJIACHO WX BaJE€HTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XHMMHUYECKOTO CTPOCHMSI OpraHMyecKux coeauHeHuid A.M. bytieposa.
YTepoIHbIi CKEJIET OPraHMYE€CKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOEHHUS]]
Mosiekyl. 3omepus U u30Mephl.

[TonsitTne o ¢yHkmoHaNbHONH rpynmne. Paawkan. [lpuHnunel kiaaccuUKAMM — OPraHUYECKUX
coenmMHeHUH. MexXayHapoaHas  HOMEHKJIATypa ¥ TNPUHIWNB  HOMEHKJIATYPHl  OPTaHUYECKUX
coenuaeHuil. [loHarue o0 a3oTcomepKalMX COCTUHEHUSX, OMOJOTHYECKH AaKTUBHBIX BEIIECTBAX
(yrmeBomax, >kupax, Oenmkax ¥ Jp.), BBICOKOMOJEKYJSIPHBIX COEIUHEHHUSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO).

Homenknatypa opraHM4ecKHX COEIMHEHUN OTIENbHBIX KJIacCOB (HACHIIICHHbIE, HEHACBHIIIEHHbIE U
apOMaTHUYECKHE YTIIEBOJOPOJbI, CIUPTHI, (PCHOJBI, aIbJETH/IbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI U AP.)

CocraBieHrue TOJHBIX W COKpAIICHHBIX CTPYKTYPHBIX (OpPMYJI OpPraHUYECKUX BEUIECTB OT/EIbHBIX




KJIACCOB, HWCIIONB3ysl WX Ha3BaHUSA IO CHCTEMAaTHYeCKOW M TPUBHUAIHHOW HOMEHKIAType (ITHIICH,
alleTWICH, TIUIEepUH, (eHon, (opManbAerul, YKCyCHas KHCJIOTa, TIMIUH). PacdeTsl mpocreimiei
(dbopMyIIbI OpraHudecKol MOJISKYJIbI, HICXOJIS U3 SJIEMEHTHOTO cocTaBa (B %).

KoMOMHMpOBAaHHOE 3aHSATHE

Tema 4.2.
CBolicTBa OpraHUYECKUX
COCIUHEHUN

Conep:kanue y4eOHOIro MaTepuaa

OU3NKO-XMMHUYECKHE CBOICTBa OpPraHMYECKMX COEJUHEHUH OTICNIBHBIX KJIAaccoB (OCOOEHHOCTH
KJaccu(UKauy 1 HOMEHKJIATYPbl BHYTPH KJlacca; TOMOJIOTUYECKHUNA psAl U oOmas GopMyiia; u3omMepus;
(du3nyeckre CBOMCTBA; XUMUUYECKHE CBOMCTBA; CIIOCOOBI IIOTY4YEHNUs):
— MpeAeibHbIE YIIEBOAOPOAbl (aJKaHbl M IMKJIOAJIKaHbl). ['OpeHMe MeTaHa KaKk OAMH U3 OCHOBHBIX
VCTOYHHUKOB TEIJIa B IPOMBIIIJIEHHOCTH U ObITy. CBOMCTBAa MPUPOAHBIX YIJIEBOJOPOIOB, HAXOXKAECHUE B
[IPUPO/IE U IPUMEHEHUE AJIKAHOB;

— HenpeeNbHbIE (aJIKEHBI, ATKMHBI U aJIKaJAUEHbI) U apOMaTHYECKHUE YIIIeBOAOPObl. 'opeHue aneTnieHa
KaK HCTOYHMK BBICOKOTEMIIEPATYpPHOIO IUNIAMEHHM JJIsl CBAPKU U PE3KU METAJUIOB,;

— KUCJIOPOJICOJIepIKAIEe COSAUHEHMS] (CIUPTHI U (PeHOIbI, KAPOOHOBBIE KMCIOTHI U 3(UPHI, AJIbJCTUABI U
KETOHBI, JKHPBI, YrieBojasl). IIpakThyeckoe mNpPUMEHEHUE STHIICHTIHMKON, TIHUIEepUuHa, (eHoa.
[Ipumenenue Qopmanbliernia, aueTalbJeruaa, YKCYCHOM KHCIOTBl. MbUla Kak COJM  BBICHIMX
KapOOHOBBIX KUCIIOT. MoOIOIIMEe CBOWCTBA MbLIIA;
— a30TcoZeprKallie COeAMHEHUS (aMMHBI U aMUHOKHCIIOTHI, OenkH). BrICOKOMOJNIEKYISIpHbIE COEIMHEHUS]
(cuHTEeTHYEeCKHE U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYpHOE 3BeHO. llomumepuzanus
HTUJICHA KAK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

I'eHeTnyeckas CBS3b MEXAY KJIaCCaMU OPraHUYECKUX COCIUHEHHM.

CBoiicTBa OpraHMYecKUX COCIUHEHHUH OTAEIbHBIX KJIacCOB (TpUBHANbHAs M  MEXIyHapoaHas
HOMEHKJIaTypa, XMMUYECKHUE CBOICTBA, CIIOCOOBI MOIY4YEeHHUSI): MpeebHble (AJIKaHbl U ITUKIOAIKaHBI),
HernpeiebHble (QIKeHbI, ATIKUHBI U AJKaJUeHbl) U apOMaTHUECKUE YIIIEBOIOPOJIbl, COUPTHI U (HEHOJIHI,
KapOOHOBBIE KMCIIOTHI U 3(UPHI, aTbJIETU/Ibl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTBI, BHICOKOMOJIEKYJISIpHBIE
coeMHEHMs. 3aJJaHusl Ha COCTABJICHUE YPAaBHEHUH XMMHUYECKUX pEaKLIUH C ydacTHEM OpraHHYecKuX
BEIIECTB Ha OCHOBAHUHU MX COCTaBA U CTPOCHMUSI.
CocTaBiieHHE CXeM peakuuid (B TOM 4HCI€ IO MPEAJIOKEHHBIM IIeNOYKaM IpEeBpaLIeHMUI),
XapaKTepU3YIOMUX XUMUYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUH OTIENBHBIX KJIACCOB, COCOOBI MX
MOJIy4eHHUsT M Ha3BaHUWE OpPraHMYECKUX COEJIMHEHUH [0 TPHUBHAJIBHOM WJIM  MEXIYyHapOIHOU
CUCTEMATUYECKON HOMEHKJIIATYPE.

Pemenne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33JaHUM Ha CBOMCTBA OpPraHMYECKHX
COETMHEHUH OTAENbHBIX KJIacCOB.

“IIpeBpalieHusi OpPraHMYECKMX BELIECTB INpU HarpeBaHuu': lloslydeHue sSTuieHa W HM3y4YEHHE €ro
CBOMCTB. MojenupoBaHue MOJEKYJ M XMMHYECKHX IPEBpAIlCHMH Ha IpUMEpE 3TaHa, JTUJICHA,
aleTHICHa U JIp.

KomMmOuHupoBaHHOE 3aHsTHE

Tema 4.3.
W nenTudukanis opraHu4eckux
BEILIECTB, UX 3HAUYCHHE U

Conep:xxanue yueOHOro MaTepHuaJa

buoopranndeckue coenuHeHus. [Ipumenenre u OMoIOrudYecKkas posib yrieBoaoB. OKUCICHUE YTIIEBOIOB

— UCTOYHUK SHEPTUH JKUBBIX opraHn3MoB. OOmacTy nmpuMeHeHUs: aMHHOKHUCIOT. [IpeBparenus O6eakoB




MIpUMEHEHNE B OBITOBOM U
HpOHBBOHCTBCHHOﬁ ACATCIIbHOCTHU
YeJI0BEKa.

OUIIA B opraHusMe. buonornueckue ¢GyHKIuu OenkoB. buomornyeckue ¢GyHKIUH >KAPOB. Poib
OpraHMYECKON XMMUU B peUICHUH NMPOoOJIeM MUIIEBOM 6€30IacHOCTH.
Ponp opranmdeckoil XMMHUU B pEIICHMH NPOOJIEM DJHEPreTUYECKOW OE30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3JJaHIHM HOBBIX MAaTEPHUAJIOB, HOBBIX MCTOYHUKOB DHEPIHH (JIbTEPHATUBHBIE MCTOUYHUKH
sHeprum). OnacHOCTbh BO3JECHCTBUS Ha JKUBBIE OPraHU3MbI OPTaHUYECKUX BEILIECTB OTICNIbHBIX KJIACCOB
(YyrneBomopoasl, CHUPTHI, (PEHONBI, XJIOPOPTaHWMYECKHUE MPOU3BOIHBIC, AIBJICTHIBI H Jp.), CMBICI
MOKA3aTesl MPEACIBHO OMYCTUMON KOHIICHTPAIUH.

“Unentuduxanysi OpraHn4ecKiuX COSTUHEHUI OTACIbHBIX KIacCOB”
Nnertudukanus OpraHndecKuX COCIMHEHUN OTIENBHBIX KJIACCOB (HA MpUMEpe aubACTHIOB, Kpaxmala,
YKCYCHOM KHCIIOTHI, OSTIKOB U T.I1.) C HCIIOJIb30BAHUEM HUX (DU3HKO-XUMUIECKIX CBOHCTB U XapaKTEPHBIX
KaueCTBEHHbIX peakuuid. Jlenatypamusi Oenka npu HarpeBaHud. LIBeTHble peakiuu OEIKOB.
BoO3HHKHOBEHHE aHATUTHYECKOTO CUTHAJIA C TOYKH 3PEHUS XUMUYECKUX MPOIIECC PEIICHUE 33]1a4 OB IPH
MPOTEKAHWN KAYeCTBEHHOM PEaKIvy, IMO3BOJISIFONICH MICHTH(UIIMPOBATH NPEI0KCHHBIE OPTaHUICCKHEC
BEIIECTBA.

KomMmOuHupoBanHoe 3aHsTue

KonTpoasnas pa6ora 3

CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BELIECTB

Paspnen 5. Kunernyeckue u Tepm

OJUHAMMUYICCKUEC 3AKOHOMEPHOCTH MPOTCKAHUA THUHAMHUYECCKUX pealclmﬁ.

Tema 5.1.
CKOpOCTh XMMHUYECKUX PEAKITUH.
XHUMHYECKOE PAaBHOBECHE.

Coaep:xxanue yueOHOro MaTepuaJia

CKOpOCTb peaklMH, €€ 3aBUCUMOCTb OT pAa3JIM4HbIX (PAKTOPOB: HPUPOABI pPEarupyrolvx BeELIEeCTB,
KOHIICHTPALlUH PEarupyroUIuX BEIIECTB, TEMIIEPATYphl U IUIOMAAN PEAKIIMOHHON MTOBEPXHOCTHU. TeIuIoBbIe]
AP HEKTH XUMUYECKUX peakIfii. DK30-1 SHAOTEPMHUUECKUE, PEAKIIHUH.
OOparuMocTh peakuuil. XUMHUECKOE€ pPaBHOBECHE M €ro CMEIIEHHE I0J JAEHCTBHEM pPAa3IUYHBIX
(bakToOpoB (KOHLIEHTpAIMsl pEareHTOB WKW MPOJYKTOB pEakluH, JaBjIeHUe, TeMIEpaTypa) A CO3/AaHUs
ONTUMAJIBHBIX YCIOBUN MTPOTEKAaHUs XUMUYECKUX npoueccoB. [Ipunnun Jle [laTense.
PemeHne NpakTHKO-OpUEHTUPOBAHHBIX 33aJJaHUI Ha aHaJIU3 (aKTOPOB, BIUSIOMINX HA U3MEHEHUE CKOPOCTH
XMMHUYECKON peakiuy, B T.4. C MO3UIMHA SKOJOTHYECKHU 11e1eCO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOIi
NEATEIbHOCTH B LIEJSIX COXPAHEHHUsI CBOETO 37J0POBbs U OKPYKAOLIEH IPUPOJTHON CPEBI.
Pemienne npakTUKO-OPHEHTHPOBAHHBIX 3aJaHMi Ha mNpuMeHeHne npuHnuna Jle-lllarense s
HAXOXXJCHMS HANpaBJICHUS CMELICHUS paBHOBECHs XUMHUECKOW peakiMu W aHaau3 (akTopoB,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOI0 PABHOBECHSL.

KOM6I/IHI/IpOBaHHOe 3aHATHC

Paspnen 6. PacTBopsbl.

Tema 6.1.
[TonsiTue o pacTBopax.

Conep:kaHue y4eGHOro MaTepuasa

PactBopenne kak (uznKo-xumMudeckuii mpouecc. PactBopsl. CrocoObl TPUTOTOBJICHHS] PACTBOPOB.
PacTtBopuMocTb. MaccoBasi 0Jisl paCTBOPEHHOTO BemiecTBa. CMBICI MOKa3aTesisd MpPelebHO JOMYCTUMOM
KOHIIEHTPAIIMU U €T0 UCIIOJIb30BAHHE B OIICHKE SKOJIOTHYECKON OE30IMacHOCTH.

[IpaBmiia 5KOJIOTUYECKH 1IE€JIECO00pPa3HOT0 TMOBEACHHUS B OBITY W TPYJOBOW MAESITEIBHOCTH B LEJSAX
COXpaHEHHUsI CBOETr0 3JI0POBbSl M OKpYXKalolled MPUPOAHOW Cpe/bl; OMAacHOCTh BO3JCUCTBUSI HAa >KUBbBIC
OpraHU3MbI OTPE/ICIICHHBIX BEIIECTB.

Pemienrie mpakTHKO-OPHEHTHPOBAHHBIX PACcUETHBIX 33/IaHUN HA PacTBOPBI, UCIOJIb3yeMble B OBITOBOH U




HpOI/I3BO,Z[CTBeHHOf/'I JACATCIIBHOCTH YCJIOBCKA.

KomOunmpoBanHoe 3aHATHE

Paznen 7. Xumus B ObITY U PO

3BO/JICTBEHHOI1 1eATEeJIbHOCTH YeJI0BeKAa.

Tema 7.1.
XuMmus B ObITY U
IIPOM3BOJICTBEHHOH J1€ATEIbHOCTH
4eJI0BEKA.

Hosgelilye 1OCTHKEHNUS XUMHMUYECKOW HAayKM M XMMHUYECKOM TexXHoJoruu. Poibp XuMum B obecneueHUM
HKOJIOTUYECKOM, SHEPreTUYeCKOW W MHUIIEBOH OE30MacHOCTH, pa3BUTHH MeauIMHbL. [IpaBuia moucka u
aHAJIM3a XUMUYECKOM MHGOpMalUK U3 Pa3IMYHBIX UCTOYHUKOB (Hay4yHas M yuyeOHO-HayuyHas JUTeparypa,
cpeacTBa MaccoBor MH(pOpMaIuu, ceTb HTepHET).

[lonck n aHAJIN3 TNPUMEHEHMS] XUMUYECKUX BEIECTB U TEXHOJIOTMH 110 TEMaM: Ba)KHEUIINE CTPOUTEIILHBIE
MaTepuaibl, KOHCTPYKIMOHHBIE MAaTEPHUAJIbl, KPACKH, CTEKJIO, KEPAMHUKA, MATEPHUANIbl Ul DJIEKTPOHUKH,
HaHOMaTepHallbl, TEKCTUIIbHbBIE BOJOKHA, HICTOUHUKHU SHEPIMH, OPraHUYECKHe U MUHEpalbHble YI00peHus,
TIeKapCTBEHHBIC BEUIECTBA, OBITOBAsT XUMHSL.

KoMOMHHPOBAaHHOE 3aHITHE

IIpoMe:xxyTOoUHasi aTTecTalUs (3a4€T ¢ OLEHKOM)

Bcero
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4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IMCHUIIINHBI

4.1. TpeGoBaHusi K MATEPHATbHO-TEXHHYECKOMY O0ecTieYeHUuI0

Peanu3amus nporpaMmsl y4eOHOM — THCHUTIIHHBI TpeOyeT
HAIMYUs y4eOHOTO KaOMHEeTa.

[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:

MocaI0uHbIe MecTa /Uil 00y4aroIuxcs, padodyee MeCTo IIpenojaBaress, 10cKa,
y4eOHUKH, KapPTHI.

Texnuyeckue cpeacTBa 00y4eHusi: HOyTOyK, IPOEKTOP, IKPAH.

4.2. O0mmue TpeOOBaAaHUA K OPraHU3alUM o0Opa30BaTeJbHOM
eI TeJIbHOCTH

OcBoeHne 00yyaronMMHCs Y4eOHON AMCHUIIMHBI MOXKET MPOXOJIUTH B
YCJIOBUSX CO3JaHHOM 00pa3oBaTeNbHOM Cpellbl Kak B 00pa30BaTeIbHOM
opranuzauuu (y4peXIeHHH), TaK W B OpPraHU3alMsIX COOTBETCTBYIOLIUX
npouiIo yueOHON AUCHUIIINHBI.

[IpenonaBanue y4eOHON JUCUUIUIMHBI JIOJKHO HOCUTH TEOPETHUYECKYIO
U TPAKTUYECKYI0 HANpaBJIEHHOCTb. B Tpolecce MNpakKTUYECKUX 3aHITHMA
oOydJaronyecsi  3aKperuiiloT W yIIyOJIAIOT  TEOPETUYECKHE  3HaHUA,
pruoOpeTaroT HeoOX0AUMbIE TPO(ECCHOHATbHBIE YMEHHUS U HAaBBIKH.

N3yuenne yueOHON NTUCHUIITMHBI « XUMHUSD N0 CIEHHUATBHOCTH JTOKHO
IpeIIeCTBOBATh OCBOECHHUIO MPO(HECCHOHATBHBIX MOTyJIEH

Teoperuueckue 3aHATUSA TOJDKHBI IPOBOAUTHCS B yUeOHOM KaOUHETE.

Texymmii NpoOMEXyTOUHBI KOHTPOJIb OOY4YEHHUS CKIJIQJIBIBACTCSA U3
CJIEIyIOIIUX KOMIIOHEHTOB:

TeKYIIUH KOHTPOJIb: ONpPOC OOYyYAIOIIUXCS HA 3aHATUAX, MPOBEACHUE
TECTUPOBAHUS, pPEIIEHHWE XUMHYECKHX 3a/Jay OOydarolmMMHUCA B Ipolecce
MIPOBEICHUS TEOPETUUECKUX 3aHATUH U T.1I.;

NPOMEKYTOUYHBIN KOHTPOJIb: 3a4€T C OLIEHKOM.

4.3. KagpoBoe obecnieueHne 00pa3oBaTeibHOM 1eATEJIbHOCTH

TpeboBanus K KBaJTH(PUKAITAN neAaroruaecKux KaJIpoB,
ocymectBisitommx  peanmm3anuio [IIICC3 no cnenuuanbHOCTA — JIOJHKHA
oOecrieuynBaThbCsl  TEAArOTMUYECKUMHU  KaJpaMd, HWMCIOIIMMH  BBICIIIEE
oOpa3oBaHHE, COOTBETCTBYIOIleE TNPOGUIIO0  MpenojaaBacMol  yueOHOU
TUCIUTIMHBL.  OMBIT ACATEIBPHOCTH B OPraHW3alUSIX COOTBETCTBYIOIICH
oOpa3oBaTenbHON cdepbl SBIAETCS O00S3aTENbHBIM IS MPENoaaBaTeNeH,
OTBEYAIOLINX 32 OCBOCHHE O0yYaroUmMcs 00I1e00pa3oBaTeIbHOIO y4eOHOTO
mukia. [lpermomaBareny TOMy4YarOT JOMOJHHUTENBHOE MpodeccruoHaIbHOE
oOpa3oBaHHE IO TPOrpaMMaM TOBBIIICHUS KBaIU(DHUKAIIMA, B TOM YHCIIE B
dbopme CTaXUPOBKH B MPOMUIBLHBIX OPraHU3aIMAX HE PEXe OJHOro pas3a 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 OILEHKA PE3YJbTATOB OCBOEHUSA YYEBHOM

JTUCHUIINHBI

KOHTpOJIL N OLNCHKa pPE3yJIbTaTOB OCBOCHUA yqe6H0ﬁ JUCITHUITIINHBI
OCYHCCTBIACTCA IIPCIIOAaBaTCIICM IIPHU IIPOBCACHUU 3aHHTPII>’I, TCCTUPOBAHUA, A
TAaKIKC BBIITOJIHCHUA 06y‘-IaIOHII/IMI/ICH HHAWBUIYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB,

HUCCIIeI0OBaHUM.

Pe3yabTarsl 00yyeHus

OcHoOBHBIE TOKA3ATEJIH
OIIEHKH Pe3YJbTaTOB

@DopMbI U METOABI
KOHTPOJISA M OIleHKH

3HATD:
- Tematnueckuii
Marepuai Kypca

- 0  chOpMUPOBAHHOCTH
NIpEACTABICHUMN: 0
MaTepUaIbHOM €JIMHCTBE MHPA,
3aKOHOMEPHOCTSAX u
MM03HABAEMOCTHU SBIICHUN
IPUPOJBI; O MECTe M 3HAYCHUU
XUMHH B CUCTEME €CTECTBEHHBIX
HayK U €€ poJih B 00ECIeUCHUU

YCTOMYHUBOTO pa3BUTHSA
YEeJIOBEYECTBA: B PEUICHUH
npo0iem 3KOJIOTUYECKOH,
SHEPreTUYEeCKOM W  IHUIIEBOMU
0€30MacHOCTH, B  Pa3BUTHH

MEIUIIUHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBbIX HCTOYHUKOB
SHEpIuu, B obecrieueHnn
palOHAIBHOTO
MIPUPOJIOTIONB30BAHMUS, B
(hopMUPOBaHUM MUPOBO33PEHUS
n o01el KyJabTyphl YeloBeKa, a
TaKXe 3KOJIOTUYECKH
000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBI0 U MPHUPOJHOU
cpene;

- 00 OBJIQJICHUH
CHUCTEMOM XUMHUYECKUX 3HAHUMU,
KoTOpast BKJIFOYAET:
OCHOBOIIOJIAr Al INE
MOHATHSA(TOTIOTHUTEIHHO K
CUCTeMe TMOHATUH  0a30BOro
YPOBHSI) - U30TOIBI, OCHOBHOE U
BO30YKIEHHOE COCTOSIHUE
aToMma, THOPHAM3AIUS aTOMHBIX
opOuTanel, XUMHUYECKas CBS3b

n

"o n "m -cBA3p", KpaTHBIE
CBSI31),MOJIIpPHAst KOHIIEHTpaLus,
CTPYKTYypHas dhopmyma,
H30MEpPHUs (cTpyKTypHas,
reoMeTpuyeckas (trc-TpaHc-
U30MepHsi), TUIBl XUMHUYECKHX
peakuuin (romo- 51
reTeporeHHsle, oOpaTuMble U
HeoOpaTHMble), PacTBOpHI

DOpMBI KOHTPOJIS:

YceTHBII 01IpoC;
[TuceMenHsIi onpoc;
CamocrosTenbHas padboTa;
[IpakTuueckas pabora;
TecToBple 3anaHUS.
MeToabl KOHTPOJIA:
Texkymui KOHTPOJIb:
OpOoHTAIBHBIN OIPOC;
WNHauBuayansHeI 01Ipoc;
KounTponbHast pabora;
IIpoBepka KOHCIIEKTOB;
[TpoBepka cooOmIeHUH;
OneHuBaHUE  BBINOJIHEHUS
WHJUBU1yaJIbHBIX 33JIaHUN;
[IporpammupoBaHHbIi
KOHTPOJIb.




(ucTuHHBIE, JUCTIEPCHBIE
CHCTEMBI), KPUCTAJUIOTHUIPATHI,
CTETEeHb JIMCCOIIMALINHY,
JIEKTPOIIH3, KPEKUHT,
PUGOPMHHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH,
MHUPOBO33pEHUYECKHE 3HaHUS,
JIeKAIIUe B OCHOBE TOHUMAHUS
NPUYUHHOCTH U CHUCTEMHOCTH
XUMHAYECKHX SIBJICHUH,
COBPEMEHHBIEC TPEACTABICHUS O
CTPOCHUU BEIIIECTBA Ha
aTOMHOM, MOJICKYJIIPDHOM U
Ha/IMOJICKYJIIPHOM YPOBHSIX;
MPECTaBICHUS O MeXaHH3Max
XHUMHAYECKHX peakiui,
TEPMOJIMHAMHYECKIX u
KHMHETHYECKUX
3aKOHOMEPHOCTSX ux
NPOTeKaHHUSA, O XHUMHUYECKOM
PaBHOBECHH, JIMCTIEPCHBIX
CUCTEMAX, (dakToIoruYecKue
CBEJICHUS O CBOMCTBaxX, COCTaBe,
MOJIy4deHHUH ®W  0e30MacHOM
WCIIOJIb30BAHUHT Ba)KHEHIIINX
HEOPTaHUYECKUX "
OpPraHUYECKUX BEIIECTB B OBITY
U TPaKTUYECKOH JeATEIbHOCTH
4eJoBeKa;  OOIMX  Hay4HBIX
MPUHITAITAX XUMHAYECKOTO
Npou3BOJACTBA (HAa  mpuMepe
MPOU3BOJICTBA CEPHOIN KHCIIOTHI,
aMMHaKa, MeTaHoJIa,
nepepaboTku HedTH);

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

YMETh:

- BBIABJIIATH XapaKTCPHBIC
IIpHU3HAKU n B3aMMOCBA3b

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

3HAHUH C TOHSATHSIMH u




NIPEACTABICHUAMU OPYTUX

€CTECTBEHHOHAYYHBIX
MPEIMETOB;

- HCNOJb30BaTh HAMMEHOBAHUS
XUMHUYECKUX COCTMHEHUH
MEXyHapOIHOT O coro3a
TEOPETHUYECKOW U IPUKIATHOU
XUMUU u TPUBUAJIbHBIE
Ha3BAHUS BEILIECTB,
OTHOCAIIUXCA K  HM3YyYECHHBIM
KJIaccam OPraHUYEeCKHUX u
HEOPraHUYECKUX  COEJUHEHUN;
HCIOJIb30BAThH XUMHYECKYIO
CUMBOJIMKY JJI1 COCTaBJICHUS
bopmyn HEOPTaHUYECKUX

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

bopmyn OpraHUYeCKUX
BELIECTB; COCTABIIATh YPaBHEHUS
XUMHUYECKUX peakumii u

packpelBaTh WX  CYIIHOCTE:
OKHCITUTEIIHHO-

BOCCTAHOBUTEIIBHBIX  PEAKIIHA
MOCPEIICTBOM COCTaBJICHUS
9JEKTPOHHOTO  Oajlanca  3ITHX
peakiuii; peakuuii  MOHHOTO
oOMEHa IMyTeM COCTaBJICHHUS HX

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

-yCTaHaBIIUBaTh
MPUHAJIC)KHOCTh M3YYEHHBIX
HEOPraHUYECKUX u

OpPraHU4YCCKUX BCIICCTB K
OIPCACIICHHBIM Kj1accaM u

rpynmnam COEIMHEHMI,
XapakTepU30BaTb HX COCTAaB H
BayKHEHIITIIE CBOMCTBA;

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




penieTox BEILIECTB;
KJIacCU(UIUPOBATh XUMHUYECKHE
peaKkiuy;

-IIPOBOJIUTH pacyeTsl o
XUMHAYECKUM  (dopMmylIaM U
ypaBHEHUSIM XUMHYECKHX
peakuuii ¢  HUCIOJb30BaHUEM
bu3UecKux BEJINYNH,
XapaKTepU3yIOIIMX BELIeCTBA C
KOJINYECTBEHHOMH CTOPOHBI:

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

KOHKPCTHBIX KHU3HCHHBIX
CUTyalusIx, CBA3AaHHBIX C
BCIICCTBaAMU n ux
IIPUMCHCHHUCM;

- IUIAHUPOBATh U BBINOJHSATH
XUMHUYECKUU
SKCIIEPUMEHT(IIPEBPALLICHUS
OPraHMYECKHUX  BEILECTB  IIPU

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

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

- aHaIM3WPOBATH XUMHUYECKYIO
uHpOpMaIHIO, TOIyYaeMylo H3
pa3HBIX HMCTOYHHKOB (CpENCTB




MaccoBOoil uWH(pOpMalMU, CETh
HutepHer u apyrue);

-co0MI01aTh npaBuiia
9KOJIOTUYECKHU I1eJIecO00pa3HOro
MOBEJCHHUSI B OBITY M TPYIOBOM

NEeATEIbHOCTH B LEesX
COXpaHEHHUsI CBOETO 3JI0POBbS U
OKpYKaroleun MPUPOIHOMN
Cpelbl; YYHMTHIBATH OIACHOCTh
BO3/ICUCTBUSA Ha YKUBBIE
OpraHU3MBbI OTpeIeICHHBIX
BEILIECTB,  IIOHUMAas  CMBICI
IOKAa3aTelst MpeaeIbHON

JIOITyCTUMOM KOHIIEHTPaIUH;
-MCII0JIb30BaTh INPUOOPETEHHBIE
3HAHUS n YMEHUS B
MPAKTUYECKOM JIESITEIIbHOCTH H
IOBCETHEBHOM KU3HU JJIA:

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

- ONpEAENIEHUs  BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX

MpPEBpaIllCHH B Pa3JIMYHBIX
[y CIIOBHSIX u OLIEHKH nx
IMOCJICICTBHH,

-3KOJIOTUYECKHU TPaMOTHOTO
MOBEJEHUS B  OKpY’Karolleu
cpeace, - OLICHKHU BIIMAHUA
XMMHUYECKOTO 3arpsi3HEHUs
OKpYXaroIIei cpeasl Ha

OpraHu3M 4YeJoBeKa M Jpyrue
PKHBBIC OPTaHU3MBI;

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

- TPUTOTOBJEHUS PacTBOPOB
3aJlaHHOM KOHIIEHTpAIH B OBITY
U Ha POU3BOJICTBE;

- KPUTHUYECKOU OLICHKH
JIOCTOBEPHOCTH XMUMUYECKOH
nH(popMaluy, MOCTyHaroIed U3
pa3HbIX HCTOYHHUKOB.




