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1. MACHOPT PABOYEHN MPOI'PAMMBI YUEBHOM JUCIIUIIJINHBI
O/ 10 Xumus

1.1. OOaacTb npuMeHeHHus1 padoyeil MpPOrpaMMbl
PaGouass mporpamma yueOHOU auctumumasl O] 10 Xumwus sSBIsIeTCS YacThIO

OCBOEHHUSI MPOTpPamMM IMOATOTOBKH CIIEIUAINCTOB CPEAHETO 3BEHa B COOTBETCTBUU C
®I'OC CIIO crnemmansaoct 46.02.01 JlokymMeHTalIMOHHOE OOECTeUeHUE YIpaBICHUS
U apXUBOBEICHUE.

Pabouass mporpamma o6mieo0pa3oBaTenbHoi yueOHoM nucuurmuael OJ] 10
«XUMHS» MOXET OBITh HCIOJb30BaHA B TNPOPECCHOHATBHBIX 00pPa30BATEIHHBIX
OpraHM3alysIX, peaTu3yllnX Oo0pa3oBaTeNbHYI0 MPOTPaMMy CpeIHero oOIIero
oOpa3oBaHHs B Ipeneiax OCBOCHHUS MPOTPaMM IMOATOTOBKH CIIEHUATINCTOB CPEIHETO
3BEHA.

1.2. Ilesu u 3a7a4M JUCUMILVIMHBI — TPEOOBAHUSA K Pe3yJIbTATAM OCBOEHHS
AMCHUIIUHBI:
B pesynbTraTe ocBoeHUsT y4eOHOM TUCIIMIUIMHBI 00YYarOUTUNCS TOTKEH:
yMeTh:

1)yMeTh BBISIBJIATH XapaKTCPHbBIC MPHU3HAKH U B3aMMOCBS3b M3YUYCHHBIXITOHATHH,
IIPUMEHATh COOTBETCTBYIOLIUE IIOHATUSA INIPU ONKMCAHUM CTPOCHHUSI U CBOWCTB
HEOPraHUYECKUX MOPraHUYECKUX BEIIECTB U UX MPEBPALLCHUM; BBISBIATH B3aUMOCBS3b
XMMHUYECKUX 3HAHUM C TOHATUAMU MIIPEACTABICHUSIMU IAPYTHX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

2) YMETH HCMOJIb30BaTh HAMMEHOBAHHUS XUMHUYECKUX
COEAMHEHNUMEXKIYHAPOAHOTO COK03a TEOPETHYECKOM W MNPUKIAAHOM XUMHH U
TPUBUAJIbHBIE Ha3BaHUA BEIIECTB,0THOCSIIINXCS K U3YYEHHBIM KJIACCaM OPTraHUYECKUX U
HEOPTaHUYECKUX COCINHEHUM; NCIIOJIb30BaTbXUMUUYECKY0 CUMBOJIMKY JJISl COCTABIICHHS
dbopMyJl HEOPraHMYECKUX BEIIECTB, MOJICKYJSIPHBIX MCTPYKTYPHBIX (pa3BEepHYTHIX,
COKpAIIIEHHBIX M CKEJETHBIX) (HOPMYJT OpPraHUYECKUX BEIECTB; COCTABIATbYPaBHEHUS
XMMHUYECKUX PEAKLIHUN U PACKPBIBATh UX CYLUIHOCTh: OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiMii MOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OallaHca 3TUX PEeaKIUil; peakIiuii
MOHHOTO OOMEHAITyTeM COCTABJICHUS UX TIOJIHBIX W COKPAIICHHBIX MOHHBIX YpPaBHEHUM;
peaKuui TUAPOJIN3A, peaKuuit KOMITJIEKCOOOpa30BaHMs (Ha MpUMeEpPe
TUAPOKCOKOMITJIEKCOB IIMHKA W QJIIOMUHMS); MOJTBEPKIATbXapaKTEPHbIE XUMUUYECKUE
CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU OKCIIEPUMEHTAMU U 3aNUCIMUYPABHEHUM
XUMHUYECKUX PEaKIIUM;

3) yMeTb YyCTaHaBIWBaThb IPHUHAUICKHOCTh H3YYCHHBIX HEOPTaHHMUYECKUX
MOPraHMYECKUX BEUIECTB K ONPEACIICHHBIM KJaccaM M TIpyIlnaM COEIWHEHUH,
XapaKTEepU30BaTh MX COCTAB MBAXHEWIIME CBOWCTBA; ONPENCNISITH BUABI XUMHUYECKUX
cBsA3eH (KOBaJIEHTHAs, MOHHAs, METAJNIMYECKAs,BOJIOPOHAS), TUIbl KPUCTAJUIMYECKUX
PELIETOK BEHIECTB; KIACCU(DUIIMPOBATH XUMUYECKUE PEAKLINU;

4)  yMeTh  TPOBOAWTH  pacyeThl IO  XHMHYECKHUM  (opMmyiram U
YPaBHEHUSMXUMUYECKUX PEAKIHA C HCIOJIh30BaHUEM  (U3UYECKUX  BEITUYMH,
XapaKTepU3yIOIIMX  BEIIEeCTBA  CKOJMYECTBEHHOM  CTOPOHBI:  Macchl, 0OBeMa



(HOpManbpHBIE YCJIOBHSI) TIa30B, KOJHMYECTBA BEIIECTBA;UCIOJB30BaTh CHCTEMHbIE
XUMUYECKUE 3HAHUS JJIsl MPUHSATUS PEHICHUNM B KOHKPETHBIX YKU3HEHHBIXCUTYAIUSX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHUEM;

5) yMeTh IIJIaHUPOBATh W BBHIMOJIHATH XUMHUYCCKHHA SKCIICPUMEHT(IIPEBPAIICHHS
OpPraHUYECKUX BELIECTB IPU HATPEBAHWM, MOJYYEHUE OITUIEHA M U3YUYEHUE €ro
CBOWCTB,KaUYECTBEHHBIE PEAKIUH Ha aJIbJCruAbl, KpaxMmal, YKCYCHYI KHCIIOTY;
JeHaTypalus OeJIKOB MPUHArPEBaHUM, IIBETHBIE PEaKIMU OEJKOB; MPOBOJUTH PEAKIIMH
MOHHOTO OOMEHa, OmpeneisTh CPEeIyBOAHBIX PACTBOPOB, KAYECTBEHHBIE PEAKIMU Ha
cynbdar-, kapOoHaT- W  XJOPUA-aHUOHBI, HAa  KATHOHAMMOHMS;  pElIaTh
AKCIIEpUMEHTaJIbHBIC 3adaur 1o TemMaM "Metamnsl" u "Hemeramibl") B COOTBETCTBUU
CIpaBWJIaMU TEXHUKH 0€30MacHOCTH MPH OOpPAIEHUH C BEIIECTBAMU U JTAOOPATOPHBIM
000pyIOBaHUEM;IPE/ICTABIIATh PE3yNbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B Qopme
3alUCH YPaBHEHUN COOTBETCTBYIOIIMXPEAKUUNA U (POPMYIHPOBATh BBIBOABI HA OCHOBE
ATUX PE3yJIbTaTOB;

6) yMeTh aHaTM3UPOBATh XMMHUYECKYIO HH(OPMAIMIO, MMOJyY4aeMYI H3pa3HBIX
MCTOYHHMKOB (CPEJCTB MAacCOBO MH(pOpMaLnH, ceTb UHTEepHET U ipyrue);

7) yMeTh COOIOIaTh TPaBUIIa SKOJIOTUICCKH IIETIECO00PA3HOTO TIOBEICHHUSB OBITY
U TPYIOBOH JEATEIBHOCTH B LEJAX COXPAHEHHS CBOETO 3J0POBBS M OKPYXKAOLIEH
OPUPOJHOMCPEbl; YUYUTHIBATH OMNACHOCTh BO3JCUCTBHUS HA JKUBBIE OpPraHU3MBbI
ONPENEIICHHBIX BEIIECTB, ITOHUMASCMBICH TIOKa3aTeNsl MPEAeIbHOM JOMyCTUMOMN
KOHIICHTPALIH;
3HATh:

1)3HaTh 0 cHOPMUPOBAHHOCTH MPEACTABICHHUN: O MAaTEPUAILHOM CIUHCTBE MHpa,
3aKOHOMEPHOCTSIX MIO3HABAEMOCTH SIBIEHUWA MPUPOJIbI; O MECTE€ M 3HAYEHUU XMMUU B
CUCTEME ECTECTBEHHbIX HAyK M €€ pOJUB O00eCleueHUH YCTOWYMBOTO pPA3BUTHUS
YeJIOBEUYECTBA: B PEHICHUH IPOOJIEM SKOJOTMYECKOM, Y HEPIeTUYCCKOM M IMHIIECBOM
0e30macHOCTH, B  pPa3BUTUM  MEIULMHBI, CO3JAaHUM  HOBBIX  MaTEpPHAJIOB,
HOBBIXHUCTOYHUKOB AHEPruU, B 00ECIEUEHUN PALMOHAILHOTO MPHUPOAOIOIb30BaHUA, B
(OpMHPOBAHUMMHUPOBO33PEHUA U OOLIEH KYyJbTYphbl YEJIOBEKA, & TaKKe IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHON Cpene;

2)3HaTh OBJIAJICHUM CHUCTEMON XHMHYECKMX 3HAHUH, KOTOpas BKIIOYACT:
OCHOBOIIOJIAraloIINe MOHATUA(IOMOIHUTEIBHO K CUCTEME MOHATHI 0a30BOr0 YpOBHS) -
M30TONBI, OCHOBHOE€ M BO30YXKJIEHHOE COCTOSIHUE aToMa, TMOpHUau3anusi aTOMHBIX
opbutaneit, xumuyeckas cBsi3b ("o " u "m -CBA3B", KpaTHBIC CBSI3H),MOJISIPHAS
KOHIICHTpAIs, CTpYKTypHas ¢popMyia, usoMepus (CTpyKTypHasi, reomeTpudeckasi(iuc-
TpaHC-U30MEpHUsI), TUIBI XUMHYECKUX PeaKIui (ToMO- U TETepOTCHHbIC, 0OpaTUMBIC
MHEOOpaTUMBbIE), PacTBOPHI (MCTUHHBIE, TUCIEPCHBIE CUCTEMBI), KPUCTAJUIOTHIPATHI,
CTENEHb JIUCCOIMAIINU, DJEKTPOJIU3, KPEKUHT, PU(DOPMHUHT), TEOpPUU U 3aKOHBI,
3aKOHOMEPHOCTH,MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE IOHUMAHHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUXSBICHUM, COBPEMEHHBIC MPEJCTABICHUS O
CTPOCHHHU BEIECTBA HA AaTOMHOM, MOJIEKYJISPHOM M HaJAMOJEKYISIPHOM YpPOBHSX;
OPEICTaBICHUS O MEXaHU3MaX XUMHUYECKMX peaKiuil, TepMOJUHAMUYECKUXHU
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKAHHS, O XUMHUYECKOM pPaBHOBECHUH,
JTUCIIEPCHBIX CHUCTeMaX, (DaKTOJIOTUUYECKHE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIYYCHHUH
1 0€30MaCHOM HMCIOJIb30BAHUMBAXKHEHIIIMX HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB B
ObITYy W TMPAKTUYECKOW [EATETbHOCTH YeJIOBeKa; OOIIMX Hay4HbIX MPUHIMIAX



XUMUYECKOTO MPOU3BOJACTBA (HAa MPUMEpPE MPOU3BOJCTBA CEPHOM KHUCIIOTHI,aMMHUAKA,
MeTaHoJIa, iepepadboTku HePTH);

3)3HaTh O BIAJACHHH OCHOBHBIMH METOJAaMH HAy4YHOTO ITO3HAHHUS BEIICCTB M
XUMUYECKUX SIBJICHUI(HAOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICJIUPOBAHNE);

1.3. KoimyecTBO 4acoB Ha OCBOEHHE yqeﬁHoﬁ ANCIHUIIJIMHBI

Bcero — 52 gaca, B TOM YHCIIC:
MaKCHMaJIbHOW y4eOHOUM Harpy3ku oOydarommxcs 52 yaca, BKJIouas o0s3aTelbHON

ayJIMTOPHON yueOHOU HArpy3ku oOydaromuxcs 52 yaca;
CaMOCTOSITeNbHOM paboThl cTyneHTa 0 yacos.



2.PE3YJIbTATHI OCBOEHUSA YYEBHOM JUCIIUILJINHBI

PesynbpTatel ocBoeHHs paboyeil mporpamMmbl Y4eOHON AMCUMILIMHBI SBIISAETCS
OBJIaJICHHE OOYYaIOLUIUMCSl BUJOM J€ATEIbHOCTH, B TOM 3HAaHUSMU U YMEHUSIMU B

cootBeTcTBUU ¢ PI'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. Temarnueckuii maH yuyeoHou auctuiuinabl OJ1 10 Xumus

Konubr HanmenoBanue pa3nenos, Tem Bcero O0beM BpeMeHH, OTBEACHHBIN Ha OCBOSHHE YUECOHOH TUCIMILIMHEI
KOMITCTCHIIN 4acoB OO6s3aTenbHast ayAUTOpHAs yueOHasi Harpy3ka CamocrosTenpHas padbora
o0yyaromuxcs o0yyaromuxcs
Bcero, yacon B T.4. B T.4. Bcero, B T.4.
nabopaTopHbIe KypcoBasi 4acoB KypcoBast
paboTHl pabora paborta
IIPAaKTUYECKHE (IpoexT), (npoexr),
3aHSITHSI, YACOB 4acoB 4acoB
Pa3znesn 1. OCHOBBI CTPOEHHUS BellECTBA 5 5 - - - -
Tema 1.1. CTpoeHre aTOMOB XUMHUYECKUX 3 3 - - - -
9JIEMEHTOB M MPUPOJa XUMUYECKOW CBSA3H
Tema 1.2. Ilepuwomuueckwii 3aKoH U 2 2 - - - -
tabnuna .M. Menneneesa
Pa3znen 2. XuMu4yeckue peakuuu 8 8 - - - -
Tema 2.1. Tumbl XUMHYECKUX PEaKIUN 3 3 - - - -
Tema 2.2. DnexTpudueckasi IUCCOLUALUS U 4 4 - - - -
HMOHHBII 00OMEH
Kontponbnas pabora Nel — Crpoenue 1 1
BEIIECTBA U XMMHUECKHUE PEaKITNU
Pasnen 3. CTtpoenue u cBolicTBa 12 12 - - - -
HEOPraHu4eCcKMX BellecTB
Tema 3.1. Kiaccudukanms, 3 3 - - - -
HOMEHKJIaTypa u CTpOEHUE
HEOPTraHWYECKHUX BEIECTB.
Tema 3.2. ®U3HKO-XUMHUYECKHE CBOMCTBA 6 6 - - - -
HEOPraHUYECKHUX BEIECTB.
Tema 3.3.Unentuduxanus 2 2 - - - -
HEOPraHUYECKUX BELIECTB
Kontponbnast padora Ne 2 — CoiicTBa 1 1 - - - -

HCOPTaHNYCCKUX BCIICCTB




Paznen 4. Ctpoenue U XuMu4ecKue
CBOJICTBA OPraHN4YeCKHX BelIeCTB.

17

17

Tema 4.1. Kimaccudukanus, crpoeHue u
HOMEHKJIATypa OPraHUYeCKHX BEIIECTB.

Tema 4.2. CBolicTBa OpraHUYECKUX
COCIMHECHU.

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

Kontponbnas padotel Ne3 — Ctpykrypa u
CBOWCTBA OPraHMYECKUX BEIIECTB.

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

Tema 5.1. CxopocThb  XHMHUYECKHX
peakiuii. XuMHYECKOE PABHOBECHE.

Pasnea 6. PacTtBopbl.

Tema 6.1.ITonsiTHe 0 pacTBOpax.

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

Tema 7.1. Xumus B ObITy W
IIPOU3BOJCTBEHHON JIESATEIBHOCTH
YeJI0BeKa.

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

Bcero yacos

52

52




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

HaumenoBaHue pa3neiioB, TeM Coaepxxanue yueOHOro MaTepuaJia, 1a00paTopHbie padoThl U IPAKTHYECKHE O0bem
Y4eOHOH M CIUIINHBI 3aHATHS, CAMOCTOSITEJIbHAS padoTa 00y4aroummuxcs 4acoB
Pasnea 1. OcHOBBI CTpOEHUs BelecTBa 5
Tema 1.1.
Coaepkanne y4eOHOro MaTepuajaa:
CrpoeHue aTOMOB XUMHUYECKUX = =
3/IeMEHTOB B IPHDOIA CoBpeMeHHast Mojenb cTpoeHust atoma. CHMBOJMYECKUM SI3bIK XUMHUU. XHUMHYECKHUH 3JIEMEHT. 3
NIMIUCCKOM CBSI3H DnekTpoHHas KoHpurypaius atoma. Kimaccupukaius XUMHYECKAX DJIEMEHTOB (S-, p-, 0-3J1eMEHTHI).
Banenrtusie 3JIEKTPOHBL. BasieHTHOCTS. DneKTpoHHas npuponaa XUMUYECKON CBSI3U.
DNEeKTPOOTPULIATENILHOCTh. BUIBI XUMHUYECKOM CBsI3M (KOBallGHTHAs, HWOHHAsA, METaJUIM4YecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHuUs.
Pemenne 3amaHuii Ha HCNOJIB30BAHME XWMHUYECKOW CHMBOJMKM M HAa3BaHUM COEJUHEHUN 110
HOMEHKJIATypE MEXIYHAPOJAHOTO COI03a TEOPETUYECKOM M MPUKIATHOM XUMHUU W TPUBHAIBHBIX
HA3BaHWUN JJII COCTABJICHMS] XMMHUYECKUX (POpPMYJT JBYXaTOMHBIX COE€TUHEHUH (OKCHAOB, CYIb(HUIOB,
TUAPUIOB U T.I1.) U APYTUX HEOPTAHUUECKUX COSAMHEHUMN OT/IETBHBIX KJIACCOB.
3ajaHKs Ha YCTAHOBJICHUE CBA3U MEX]y CTPOCHHUEM aTOMOB XUMHMUYECKUX AJIEMEHTOB U NEPUOINYECKUM
W3MEHEHUEM CBOMCTB XHUMHUYECKUX JJIEMEHTOB M HMX COCIUHEHHH B COOTBETCTBHH C IOJOKEHHUEM
IleproanYecKO CUCTEMBI.
KomMmOuHnpoBaHHOE 3aHsTHE
Tema 1.2. Conep:kanue yueOHOro Mmarepuasa
[lepuodunieckuil 3axon u [lepuonuueckass cucremMa xumuueckux dneMmeHToB .M. MenneneeBa. @OU3MYECKH  CMBICHT 2
mabuya JI.H. Mendeneesa [lepnonnueckoro 3axkoHa M.J[. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XMMHYECKUX
DIIEMEHTOB, 00pa3yeMblX HMHU TPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBHU C TIOJOKEHUEM
XUMHUYECKHUX 31eMeHTOB B Ilepuomguueckoii cucreme J[.M. MenneneeBa. IIpornossr [I.1. Menneneena.
OTKpBITHE HOBBIX XUMUYECKUX DJIEMEHTOB.
3amaHns Ha XapaKTEePU3AINI0 XUMUUYECKHX 3JIEMEHTOB "MeTtaummueckue / HEeMETALTHYECKUE CBOMCTRBA,
AJIEKTPOOTPHUIATETHFHOCTh XUMHUYECKHUX AJIEMEHTOB B COOTBETCTBHHM C HUX JJEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B MEPUOAMUECKON cucTeMe xuMuueckux anemenToB .M. Menneneena'.
KomOuHMpOBaHHOE 3aHATHE
Paszpnen 2. XuMu4yeckue peakuuu 8
Tema 2.1 Copaepxxanue yue0HOro MmarepuaJia
Tunvl xumuueckux peaxyuti Knaccudukanust 1 TUIBI XUMHUYECKUX PEAKIUH C y4aCTHEM HEOPTaHHMYECKUX BEIIECTB. COCTABIICHUE 3

YpaBHEHUU peaklHii COCIUHEHHs, DPA3JI0KEeHUs, 3aMEIIeHUs, OOMeHa , B T.4. PEaKkiuil TropeHwus,
OKHCJICHUS-BOCCTAHOBJIEHUSI.

VYpaBHEHHsSI OKHUCIEHUSA-BOCCTaHOBIEHMs. CreneHb OKUCIeHUs. OKHUCIUTENb W BOCCTAaHOBUTEIb.
CocraBiieHHE W YpPaBHMBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI METOJOM 3JIEKTPOHHOTO
Oanmanca. OKUCIHUTEIHHO-BOCCTAHOBUTENIBHBIE PEaKIMKU B MPUPOJAE, MPOU3BOJCTBEHHBIX MPOIECCAX H




JKU3HEIEATENBHOCTH OPTaHU3MOB.
KonuyectBeHHbIE OTHOIIEHHUS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU U PACUYETHI IO
YPaBHEHUSIM XUMUUYECKUX PEAKIIMI. MOJIb KaK €MHHUIIA KOJIMYECTBA BEIIECTBA. MOJISIPHASI Macca. 3aKOHbI
COXPAaHEHUS MAacChl U PHEPrUH. 3aKoH ABoraapo. MosipHbIii 00beM Ta30B. OTHOCHTEIbHAS TIOTHOCTh
ra3oB. PacueTbl o ypaBHEHUSIM XMMHUYECKUX PEAKIUI C UCIIOJIB30BaHUEM MacChl, 00beMa (HOpMaIbHbIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEILIECTBA.

KomOuHupoBanHoe 3anstue

Tema 2.2 Conep:kaHue y4eOHOT0 MaTepuaJia
OnexTpudeckas auccouuanys U | Teopust 3JICKTPOTUTHUSCKONW Arcconuanui. VoHbI. DIEKTPOIUTHI, HEJICKTPOIUTHI. Peakiuu HOHHOTO 4
MOHHBII 0OMEH oOMeHna. CocraBiieHUE peaklMii MOHHOIO OOMEHa MyTeM COCTaBIICHUS UX IOJHBIX U COKPAIICHHBIX
MOHHBIX ypaBHeHUH. KUCIO0THO-OCHOBHBIEC peaklny. 3aaHus HA COCTABJICHUE HOHHBIX YPABHEHUH.
3ajaHus Ha COCTABJICHUE HOHHBIX YPaBHEHUM.
KoMmOuHHMpOBaHHOE 3aHSTHE
KonTpoabnas padora 1 CrtpoeHue BelecTBa U XMMUUECKHUE PEAKITHH. 1
Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHMYECKUX BelleCTB 12
Tema 3.1. Copaeprxanue yueOHOT0 MaTepuasa
Knaccugpuxayus, nomenxnamypa | llpeamer Heopranmdeckor xumuu. Krnaccudukaius HeopraHudeckux BemiecTB. [IpocTeie U ClOXKHBIE 4
u cmpoeHue Heopeanuyeckux | BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHJIBI), THIAPOKCUIBI, KUCIOTHI, COJn). B3auMocBsi3b
geujecme. HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSHHUS BemiecTBa. Kpucrammmyeckue u amopdHbie
BEIECTBA. THUMBI KPUCTAUIMYECKUX PEHIETOK (aTOMHAas, MOJICKYJISIpHAs, WOHHAs, METaJUTHYecKas).
3aBUCHUMOCTh (PU3WYECKHX CBOWCTB BEIIECTBA OT THIMA KPUCTAIUIMUYECKON pEIIeTKH. 3aBUCUMOCTD
XUMUYECKOW aKTMBHOCTH BEIECTB OT BUJAa XMMHYECKOM CBSI3M U THUIA KPUCTAJUIMUECKOW PEIIETKH.
[TprunHBI MHOTOOOpA3Us BEIIECTB.
HomMmeHnkiiaTrypa HEOPraHHYECKUX BEIIECTB: HA3BaHUE BEIIECTBA UCXOJS U3 MX XUMUYECKON (HOPMYIIBI UITH
COCTaBJICHHE XUMUYECKOi (pOpMyIbl MCXOIs U3 Ha3BaHMs BelmlecTBa mo MmexayHapoaHoi (MHOITAK) wnn
TPUBUAJILHOW HOMEHKJIATyPE.
Pemenne 3amanuii Mo KiaccU(PHUKAIMU, HOMEHKJIATYpPE W XHUMHUYECKUM (PopMyliaM HEOPraHUYECKUX
BEIIIECTB PaA3IMYHBIX KJIACCOB (yrapHbIN Ta3, YIJIEKUCBIA Tra3, aMMHaK, TallleHas W3BEeCTh, HeTalleHas
M3BECTh, MUTHEBAS COJA U APYTUX): HA3bIBATh M COCTABIATH (DOPMYJIBI XUMUYECKUX BEIUIECTB, OMPEICIATh
MPUHAICKHOCTD K KJ1accy.
Hctounuku xumudeckord uHpopmamnmu (CpeicTB MaccoBo mHGopMmaimu, cetb MHTepHET U apyrue).
[Touck nHpOpManuM 1Mo Ha3BaHUAM, HACHTHGUKATOPAM, CTPYKTYPHBIM (hopMymam.
KomMOnHMpOBaHHOE 3aHATHE
Tema 3.2. Copaepxxanue yqyeOHOIro marepuaJia
DU3UKO-XMMHYECKHE CBOMCTBA 5

HCOPraHN4YCCKUX BEIICCTB.

Mertannel. O0mue ¢u3nueckue U XUMUYECKHUE CBOMCTBA MeTaiuioB. CrocoObl moiyueHus. 3HaueHue
METAJIJIOB M HEMETaNIOB B MPHUPOJAE M KU3HEACATENbHOCTH 4eJoBeKa U opranusmoB. Kopposus
MCTAJIJIOB: BUABI KOPPO3UH, CHOCOGBI 34U THI MCTAJIJIOB OT KOPPO3HUH.

Hemeramnpl. OOmme Qusnyueckne MW XUMHUYECKHE CBONCTBA HEMETAUIOB. THIIMYHBIE CBOWMCTBA

HemeraiwioB IV— VII rpynn. Knaccudukanus 1 HOMEHKIATypa coelMHeHN HeMeTaiioB. KpyroBopoTsl




OMOTe€HHBIX JIEMEHTOB B IIPUPOJIE.

XVMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB (OKCHUIOB, TUAPOKCUIOB, KHCIOT,
cojei M Ap.). 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB NPOCTBIX BELIECTB, BOJOPOIHBIX COEIMHEHHH,
BBICIIMX OKCHJIOB U TUJAPOKCHJIOB.

CocTaBllcHHE ypaBHEHHH XUMHUYECKMX pEaKUUd C Y4aCTHEM IPOCTBIX M CIIOKHBIX HEOPraHU4ECKHX
BEILIECTB: METAUIOB U HEMETA/UIOB; OKCHAOB METAJJIOB, HEMETAUIOB M aM(OTEpHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBAaHMM M aM(OTEpHbIX T'MAPOKCUIOB; HEOPraHWYECKUX COJIeH,
XapaKTEPU3YIOLUX UX CBOMCTBA.

Penienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA, COCTaB, IIOJNyYEHUE U
0e30macHOe HCIIOJIb30BAaHUE BAXHEWUIIMX HEOPraHMYECKHMX BEIIECTB B OBITY M IMPaKTHYECKOU
JESITEIIBHOCTH YEJIOBEKA.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 3.3. Coaep:xxanue yueOHOro MaTepuaJia
Hoermugurayus Pemienre 3KCHEPUMEHTANbHBIX 3aJad [0 XUMHUYECKHMM CBOMCTBAM METAJUIOB M HEMETAJJIOB, II0 2
HeOpeanuteckux setyecms [pacrio3HaBaHMIO U MOJTYYEHHUIO COeAMHEHUH METaJUIOB U HEMETAJIOB.
VneHTudukanis HEOPraHWYECKHX BEIIECTB C HCIOJB30BAaHHEM HX (PH3MKO-XMMHYECKHX CBOWCTB,
XapaKTepHbIX KaueCTBEHHbIX peakuuid. KauecTBeHHble peakuuu Ha cynbdar-, KapOOHaT- U XJIOPHUJ-
AQHMOHBI, HA KATUOH aMMOHHMSL.
KomOnHupoBaHHOE 3aHATHE
KonTposbHas padora 2 CBolicTBa HEOPraHUYECKUX BEILIECTB 1
Pa3nen 4. CTpoeHne 1 XMuMH4YeCKHE CBOHCTBA OPraHUYeCKUX BelleCTB. 17
Tema 4.1. Copeprxanue yueOHOro MmarepuaJia
Knacendukanus, crpoerne 1 [ossneHne U pa3BUTHE OPTaHMYECKOM XMMUK Kak HayKH. [IpeMeT opranndeckoil Xumuu. MecTo u 4

HOMEHKJIaTypa OpPTraHHYECKUX
BCIIECTB.

3HAUYEHHE OPTaHMYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHYECKOE CTPOCHHME KaK TIOPSAIOK COEIWHEHHUS] aTOMOB B MOJIEKYJIE COTJIACHO HMX BaJE€HTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUU XHMMHUYECKOTO CTPOCHMsI OpraHMYecKux coeauHeHuid A.M. bytieposa.
YTaepoIHbIi CKEJIET OPraHMYE€CKON MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOTO CTPOEHHUS]]
Mosieky. 3omepus U U30Mephl.

[TonsiTne o ¢yHkWoHanbHONH rpynmne. Paawkan. [lpuHnunel kiaaccuUKaMM — OPraHUUYECKUX
coenmMHeHUH. MexXayHapoaHass  HOMEHKJIATypa ¥ TNPUHIWNBI  HOMEHKJIATYPHl  OPTaHUYECKUX
coenuaeHuil. [lonarue o0 a3oTcomepKalMX COCTUHEHUSX, OMOJOTHYECKH AaKTUBHBIX BEIIECTBAX
(yrmeBomax, jkupax, Oemkax ¥ Jp.), BBICOKOMOJIEKYJSIPHBIX COEIUHEHHUSX (MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO).

Homenknatrypa OpraHMYeCKWX COCAMHEHHH OTAETbHBIX KJIAcCOB (HACHINICHHBIEC, HEHACHIIICHHBIC H
apOMaTHUYECKHE YTIIEBOJOPOJbI, CIUPTHI, (PEHOJBI, aIbJETH/IbI, KETOHBI, KAPOOHOBBIC KHUCIOTHI U JP.)
CocraBiieHre TOJHBIX U COKpAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYECKUX BEUIECTB OTAEIbHBIX
KJIACCOB, MCIONb3ysl WX Ha3BaHUSA IO CHCTEMaTHYEeCKOW M TpPUBHUAJIBHOW HOMEHKIAType (ITUJIEH,

aleTHJIeH, TIulepuH, (eHos, dopmampierun, YKCycHash KHCIOTa, TIUIKH). PacueTsl mpocreiineit




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

KomOuHMpOBaHHOE 3aHATHE

Tema 4.2.
CBolicTBa OpraHMYECKUX
COEMHEHUI

Conep:xxanue yueOHOIro MaTepuaJia

OU3NKO-XMMHUYECKHE CBOICTBA OpPraHMYECKMX COEJUHEHUH OTIENIBHBIX KJIAaccoB (OCOOEHHOCTH
KJIaccu(pUKaluy U1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKUH pAl U obmas GopMyiia; u3oMepus;
¢du3nueckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTY4YEHNUs):
— IpellesIbHbIE YIVIEBOJOPOJAbl (aJKaHbl M LUKJIOANKaHbl). ['OpeHMe MeTaHa Kak OJAMH M3 OCHOBHBIX
VMCTOYHHUKOB TEIJIa B MPOMBIIIJICHHOCTH M ObITy. CBOMCTBAa MPUPOAHBIX YIJIEBOJOPOIOB, HAXOXKICHUE B
[IPUPOJIE U IPUMEHEHHE AJIKAHOB;
— HelpeieNbHbIe (AJIKEHBI, AIKUHBI U aJIKaJUEHbI) U apOMaTHYECKUe YIIIeBO10poibl. ['opeHue aneTuieHa
KaK UCTOYHHMK BBICOKOTEMIIEPATYpPHOTO TUIAMEHH JJIsi CBAPKU U PE3KU METAJUIOB,;
— KUCJIOPOJICOJIEprKAIe COEAUHEHMsI (CIUPTHI U (PEeHOIbI, KAPOOHOBBIE KMCIOTHI U A(UPHI, AJIbJCTUABI U
KETOHBI, JKHUpBI, YyriaeBoJbl). IIpakThyeckoe NpPUMEHEHUE STHIEHIJMKOJA, TIJIUIepuHa, (¢eHona.
[Tlpumenenne Qopmanbaernaa, amneTalbAeTuaa, YKCYCHOM KHCIOTBl. MpUla Kak COJM  BBICHIMX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOWCTBA MBLIIA;
— a30TcoepIKallie COSAMHEHUS (AMHHBI U aMUHOKHCIIOTHI, Oenku). BBICOKOMONEKYISIpHBIE COCIMHEHUS]
(cuHTeTHYEeCKHEe M OMOJIOTMYeCKU-aKTUBHbIE). MoHOMEp, MoiIuMep, CTpyKTypHoe 3BeHo. Ilommmepusanus
ATUJIEHA KaK OCHOBHOE HAIIPABJIEHUE €TI0 UCIIOJIb30BaHNUS.
['eneTrueckas CBSI3b MEX/Iy KJIACCAMU OPTaHUYECKUX COCTMHEHHN.
CBoiicTBa OpPraHMYECKWX COCTUHEHWH OTAEIBHBIX KJIAcCOB (TpUBHANBbHAs H  MEXIyHapOaHas
HOMEHKJIaTypa, XUMHUECKHUE CBOMCTBA, CLIOCOOBI MOMYUYEHMS): TpeAebHbIe (ATKaHbl U LUKIOATIKaHbI),
HeTpe/IebHbBIC (IKeHBI, aTKWHBI U IKaIMEHBl) H apOMATHUECKUE YTIIEBOIOPOIbI, CHUPTHI U (HEHOJIH,
KapOOHOBBIE KHCIIOTHI U A(HUPHI, aTbJIETU/IBl U KETOHBI, aMUHBI 1 aMHUHOKHUCIIOTHI, BRICOKOMOJIEKYJISIPHBIC
COeMHEHUs. 3aJlaHus Ha COCTaBJIIEHUE YPaBHEHUH XMMMYECKMX PEAKIMH C ydyacTHMEeM OpraHMYEeCKHX
BEIIIECTB Ha OCHOBAaHMHU MX COCTaBa U CTPOEHUS.
CocTaBieHHe CXeM peakuuid (B TOM 4YHCI€ 10 TPEAJOKEHHbIM LENoYKaM IpeBpalleHuil),
XapaKTepU3YIOMNX XUMHUYECKHE CBOMCTBA OPTaHUYECKUX COCIMHEHUH OTIENBHBIX KIIACCOB, CIOCOOBI MX
MOJyYeHUs W Ha3BaHUE OPraHUYeCKUX COEJMHEHMH 10 TPUBHAIBHOW WM  MEXIYHapOAHOM
CHCTEeMaTHYeCKOl HOMEHKJIAType.
Pemrenne mpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYECKMX 3aJaHW HA CBOWCTBA OPTaHMYECKHX
COEZIMHEHUH OT/EIbHBIX KIaCCOB.
“IIpeBpalieHus OpraHMYECKMX BellecTB Mpu HarpeBaHuu': [lomyueHue STHIIeHA M HM3y4YCHHE €ro
CBOWCTB. MonenupoBaHue MOJIEKYJI W XUMHUYECKMX MPEBpalleHHid Ha TMpUMepe STaHa, JTUJICHA,
aleTHIeHa U JIp.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.3.
Wnentudukanus opraHnyeckux
BCIICCTB, UX 3HAUYCHUC U
MIpUMEHEHNE B OBITOBOM U
HpOHBBOHCTBCHHOﬁ ACATCIIbHOCTHU

Conep:xaHue y4eOHOro MaTepuaJia

buooprannueckue coenunenus. [Ipumenenne u 6uonsorudeckast posib yrieBoAoB. OKHUCIEHUE YIieBO0B
— UCTOYHUK SHEPTUH JKUBBIX OpraHu3MoB. O0macTu mpuMeHeHUs: aMHHOKHCIOT. [IpeBparenus 6emKoB
numM B opraHusMe. buonornueckue ¢yHkinuu OenkoB. buonornueckue ¢yHKuM skupoB. Ponb
OpraHMYECKON XUMUU B peUICHUH NMPOoOJIeM MUIIEBOM 6€30IacHOCTH.




YCIO0BCKa.

Ponp opranmdeckoil XMMHUU B pEIICHMH MPOOJIIEM DHEPreTUYECKOW OE30MacHOCTH, B Pa3BUTHU
MEJUIIMHBI, CO3IaHUH HOBBIX MATEPHAIOB, HOBBIX MCTOYHHUKOB DHEPTHH (aIbTEPHATHUBHBIE UCTOYHUKU
sHeprun). OMmacHOCTh BO3JCHCTBHS Ha YKHUBBIE OPraHW3Mbl OPTaHMYECKUX BEIIECTB OTACIBHBIX KJIACCOB
(YIJIeBOJIOPOIbI, CIHMPTHI, (DEHOJIBI, XJIOPOPTaHUYECKUE IPOM3BOAHBIC, aJIbIACTHJBI W Jp.), CMBICI
MoKa3arelisi IpPeAesIbHO J0IYCTUMON KOHIIEHTPALUH.
“UnenTudukanus opraHndecKux COCTMHEHUH OTACIbHBIX KJIACCOB”™
Nnentudukaiys opraHndecKuX COCJIMHCHHMI OTICIBbHBIX KJIACcCOB (Ha MpHMEpe ajbJCTHJIOB, Kpaxmaa,
YKCYCHOM KHCJIOTBI, OCJIKOB H T.I1.) C HCTIOJb30BaHUEM UX (PU3UKO-XUMHUUYCCKUX CBOKCTB M XapaKTEPHBIX
KaueCTBCHHBIX peakuui. Jlenatypauuss Oenka mnpu HarpeBaHuu. L[BeTHBIE peakmuu OCIIKOB.
Bo3HUKHOBEHHE aHATMTUYECKOIO CUTHAJA ¢ TOUKU 3PEHUS XUMMHUUYECKHUX ITPOIIECC PEIICHUE 3a]1a4 OB MpU
MPOTEKAaHWW KaYeCTBEHHOW PEAKIINH, MO3BOJISIONICH HICHTU(PHUIIMPOBATH MPEAJIOKEHHBIC OPraHUYECKHUE
BEIISCTRA.

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

KonTpoJsbHnas padora 3

CprKTypa U CBOMCTBA OpraHUYCCKHUX BCIICCTB

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

Tema 5.1.
CKOpOCTh XMMHUYECKUX PEAKIIHIA.
XUMHUYECKOE PABHOBECHE.

Coaep:xxanue yueOHOro MaTepuaJia

CKOpOCTh peakluu, €€ 3aBUCHUMOCTb OT pAa3IMYHbIX (PAKTOPOB: IPHUPOJbI PpEarupyroliux BeEIIECTB,
KOHIICHTPALMU PEarupyroluX BEeIIEeCTB, TEMIIEPATYPhl U IO PEAKLIMOHHOM MOBEPXHOCTHU. TemoBble]
AP GEKTH XUMUYECKUX PEaKIHid. IK30-1 SHAOTEPMHUUECKUE, PEAKIIHH.

OO6patumocTh peakiuil. XHMHUYECKOE PaBHOBECHE U €ro CMELIEHHE IOJ JEeHCTBUEM Ppa3IUYHbIX
(bakToOpoB (KOHLIEHTpAIMsl pEareHTOB WKW MPOAYKTOB pEaKkluH, JaBjIeHUE, TeEMIEpaTypa) A CO3/AaHUs
ONTUMAJIBHBIX YCIOBHH IPOTEKAaHUs XUMHUECKUX npoueccoB. [Ipunnun Jle [arense.

Perienne NpakTHKO-OPUEHTUPOBAHHBIX 33/1aHUI HAa aHAIN3 (PAKTOPOB, BIUSIOLUINX HA U3MEHEHUE CKOPOCTH
XUMHYECKON pEaKIMH, B T.4. C MO3UIHMI 3KOJOTUYECKH 11€JI€CO00pa3HOT0o MOBEIEHUS B OBITY U TPYJIOBOU
NEATEIBHOCTH B LIETISIX COXPAHEHUS CBOETO 3JJ0POBbS M OKPYIKAOLIEN PUPOJHON CPEIBI.

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

KomOuHMpOBaHHOE 3aHATHE

Pa3nen 6. PacTBOpsbI.

Tema 6.1.
[TonsiTHE 0 pacTBOpax.

Coaep:xxanue y4eOHOIro MaTepuasa

PactBopenne kak (u3MKO-XxUMUYecKuid Tmpomecc. PactBopbl. CrocoObl TPUTOTOBJICHHS PacTBOPOB.
PactBopuMocTs. MaccoBasi 107151 pacTBOpeHHOro BemiecTBa. CMBICI MOKa3aTels MPEeAesIbHO J0MYCTUMOI]
KOHIIEHTPALMU U €r0 UCIIOJIb30BAHHUE B OIIEHKE 3KOJIOTHYECKON O€301MacCHOCTH.

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

Pentenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUI HA PacTBOPBI, UCIIOIb3yeMble B OBITOBON H
IIPOU3BOJCTBEHHOM JESATEIBHOCTU YEJIOBEKA.




‘ KomOuHMpOBaHHOE 3aHATHE

Pa3znen 7. Xumus B ObITY M IPOM3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKA. 2
Tema 7.1. Hogselimme TOCTHXEHUS XUMHYECKOM HAyKW M XUMHUYECKOW TeXHOJoruu. Ponb Xumum B oOecrieueHUU 2
XuMmus B ObITY U HKOJIOTUYECKOM, SHEPreTUYecKOW W IMHUIIEBOH OE30MacHOCTH, pa3BUTHH MeauIMHbL. [IpaBuia moucka u
MIPOU3BOJICTBEHHON JESTEIbHOCTH [@HAIN3a XUMUYECKON HH(pOpMaLMK W3 pa3IMYHbIX UCTOYHUKOB (Hay4yHas M yueOHO-Hay4Has JUTepaTypa,
YEJI0BEKa. cpeacTBa MaccoBor MH(OpMaIuu, ceTb VIHTepHET).
[louck u aHaNM3 NPUMEHEHUs XMMUYECKHUX BEIIECTB U TEXHOJIOTUM 110 TEMaM: BaXKHEUILINE CTPOUTEIbHBIE
MaTepuaibl, KOHCTPYKIIMOHHbIE MaTepHUallbl, KPACKH, CTEKJIO, K€pamMHuKa, MaTepHalibl ISl SJIEKTPOHUKH,
HaHOMAaTepHalibl, TEKCTUJIbHbIE BOJIOKHA, HCTOYHUKU DHEPTUU, OPTraHUYEeCKUE U MUHEpaIbHbIE YI0OpEeHMUS,
TIEKapCTBCHHBIC BEIIECTBA, OBITOBASI XUMHUSL.
KoMOMHIpPOBAaHHOE 3aHSITHE
IIpome:xxyTOoYHasi aTTecTalUs (3a4€T ¢ OLEHKOM)
Bcero 52




4. YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IMCHUIIINHBI

4.1. TpeGoBaHusi K MATEPHATbHO-TEXHHYECKOMY O0ecTieYeHUuI0
Peanuzanus nporpamMmel yaeOHOH — TUCHUTIIIMHBI TpeOyer
HaIM4Usl y4eOHOTO KaOuHeTa.

[TogrotoBka BHeayAMTOpPHOW pabOThl  JOKHA  OOecreunBaThCs
JIOCTYIIOM KaKJ0ro oOyuwaromierocs K 0a3aM JaHHBIM W OUOJHOTECYHBIM
dbonmam. Bo Bpemsi caMOCTOSTEIEHON TMOATOTOBKH, OOYYArOIIHECS MOKHBI
OBITH 00€CTIeUeHBI 10CTYNOM K ceTh HTepHeT.

O6opynoBanne yaeOHOTO KabMHETa M pabounx MECT KaOWHEeTa: MOCaJ0UHbIC

MecTa i 00yJarnmxcs, padoyee MECTO IpenoaaBaTens, J0CKa,
y4eOHUKHU, KapThl.

TexHnuueckue cpeacTBa 00yueHUs: HOyTOYK, IPOEKTOP, SKPaH.

4.2. OOmmue TpeOOBaHUA K OpPraHu3anuu oOpa3oBaTeJbHOI
NAeATeJbHOCTH

OcBoeHne 00y4YarOIIMMUCS YY€OHON NUCIUIUIMHBI MOXKET MPOXOJIUTH B
YCJIOBUSX CO3JaHHOM 00pa3oBaTeNbHOM Cpellbl Kak B 00pa30BaTeIbHOM
opranuzaiuu (YUpexIeHHH), TaK U B OpraHU3alMsIX COOTBETCTBYIOLIUX
npouIto y4eOHOU JTUCHUTIIINHBI.

[IpenogaBanue yuyeOHON MUCIHUILIMHBL JOJKHO HOCUTH TEOPETUUYECKYIO
U TPAKTUYECKYI0 HAIpPaBICHHOCTb. B Impomecce MNpakTHYECKUX 3aHITHMA
oOyyarolyecs:  3aKkpeIuiIloT M YINIYONSIOT — TEOPETUYECKHE  3HaHUS,
npruoOpeTaroT HeoOX0AUMbIE TPO(ECCHOHATIbHBIE YMEHHUS U HaBBIKH.

N3yuenne yueOHON ITUCHUIITMHBI « XUMHUSD) N0 CIIEHHUATBHOCTH JTOKHO
MPEAIIECTBOBATh OCBOEHUIO MPOPECCUOHAIBHBIX MOTYJIEH

Teoperuyeckue 3aHATUSA JTOJDKHBI IPOBOAUTHCS B yUeOHOM KaOUHETE.

Texkymuii NpoOMEXyTOUHBIA KOHTPOJIb OOY4YEHHUs CKIIAJIbIBACTCA U3
CJIEIyIOLIUX KOMIIOHEHTOB:

TeKYIIMA KOHTPOJIb: ONPOC OOYyYalOlIMXCsl Ha 3aHATUAX, IPOBEJICHUE
TECTUPOBAHUS, pPEIIEHHWE XUMHYECKHX 3a/Jay OOydarolmMMHUCA B Ipolecce
IIPOBEJICHUSI TEOPETUYECKUX 3aHATUHN U T.1I.;

NMPOMEKYTOYHBIN KOHTPOJIb: 3a4€T C OLICHKOM.

4.3. KaapoBoe obecnieuenne 00pa3oBaTeibHOM 1eATEJILHOCTH

TpebGoBanus K KB (PUKAIIAN NEeJarornuecKux KaJpoB,
ocymectisitomux  peanmnzanuio  [IIICC3  mo  cnenuanbHOCTH — AOJIKHA
o0OecrieynBaTbCsl  MEAArOrMYeCKMMHU  KaJpaMd, HMEIOIIMMH  BBICIIEE
oOpa3oBaHHE, COOTBETCTBYIOIleE TNPOGUII0  MpenojaaBacMorl  yueOHOU
JUCUUIUIMHBL.  ONBIT AEATENBHOCTH B OPraHU3alUAX COOTBETCTBYIOIIEH
oOpazoBaTenbHON cdepbl sBIsSETCS O00sA3aTEIBLHBIM JJIs  TMperojaBaTeliei,
OTBEYAIOIIHUX 32 OCBOCHHUE OOYYaroImUMCs 00IIe00pa30BaTEIbHOTO YUeOHOTO
nukia. llpermonaBareny mOMy4yarOT JOMOJHUTEIBHOE MpodeccruoHalIbHOEe
oOpa3oBaHME MO MPOTrpaMMaM MOBBIIIEHUS KBaIU(PUKAIMU, B TOM YHUCIE B
dbopMe CTaXXUPOBKH B MPO(GUILHBIX OPraHU3aLUsAX HE pexke OAHOro pasza B 3
roja.



44, HWudpopmanuonHoe  obecneyeHue  od0yueHusi. Ilepeuennb
peKoOMeHyeMbIX yueOHBbIX U3IaAHNH, HNHuTepHeT-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/
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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 OCBOEHHUS YYEBHOM

JTUCHUIINHBI

KOHTpOJII) N OICHKa PpEe3yJIbTAaTOB OCBOCHUA yqe6H0171 JAUCTUITIINHBI
OCYHCCTBIIACTCA IPCIIOAABATCIICM IIPU ITPOBCACHUU SaHHTHﬁ, TCCTUPOBAHUA, A
TAaKIKC BBIIIOJTHCHUA 06y‘-IaI-OHII/IMI/ICH HHAUBUAYAJIBHBIX BaI[aHI/Iﬁ, ITPOCKTOB,

HUCCIIEeI0OBaHUM.

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.




