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1 ITIACIIOPT ITPOI'PAMMBLI YYEBHOI'O IIPEJIMETA

XUMUSA

1.1006aacTh NpUMEHEHHUS TPOTrPAMMBI

PabGouast mporpamma ydeOHOTO TIpeaMeTa «XHUMHS» SBISETCS YacThIO
porpamMMbl MOATOTOBKM CHEIUATUCTOB CpeAHero 3BeHa B cooTBeTrcTBUM ¢ PI'OC
CpeaHero oo1ero oopa3oBaHuUsl.

1.2 MecTo npeaMera B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHENUAJTUCTOB
CpeIHero 3BeHa:

YueOHbIll npenMeT «XUMHS» OTHOCUTCA K IpeamMeTaM o011eo0pa3oBaTebHOM
MOATOTOBKHU U U3y4YaeTcs Ha YriIyOJE€HHOM YpOBHE.

1.3 Leau u 3agaun y4e0HOr0 mpeaMera

Hean:

dbopmupoBaHUe MIPEACTABICHUI:

0 MaTepUaJIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUM
NPUPOJIBI, O MECTE€ XHUMHHU B CHUCTEME €CTECTBEHHBIX HayK U €€ BeAylleld pOoJIh B
o0ecrieYeHUn YCTOMYMBOTO Ppa3BUTHSl YEJIIOBEUECTBA: B pEIICHUU MpobJieM
HKOJIOTUYECKOM, YHEPTeTUYECKON U MUIIEBON 0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI,
CO3/JaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX MCTOYHMKOB DHEPruU, B OOECICUECHUU
pallMOHAJILHOTO TPUPOJIONOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PECHUS U OOIICH
KYJbTYpbl UEJIOBEKA, a TaKXE AKOJOTMUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBBIO Y IPUPOTHOM CPEJIE;

OCBOCHHUE CHUCTEMBI 3HAHMH, JIEKAIIUX B OCHOBE XMMHUYECKOM COCTABJISAIOLICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUpa: (yHIAMEHTAILHBIX TOHATHH, 3aKOHOB U TEOPUI
XUMUH, COBPEMEHHBIX TMPEJCTaBICHUI O CTPOSCHUU BEIIECTBA HAa Pa3HBIX YPOBHIX -
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJICKYJIIPHOM, O TEPMOJUHAMUYECKUX U
KMHETHYECKNX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX PEAKIUNA, 0 XUMUYECKOM
pPaBHOBECHHU, PACTBOPAX W JTUCIEPCHBIX CHUCTEMax, 00 OOIMX HAyYHBIX MPHUHIIUIAX
XUMHUYECKOTO MTPOU3BO/JICTBA;

dbopmupoBaHre y O0OYyYarOMINXCS OCO3HAHHOTO MOHUMAHHS BOCTPEOOBAHHOCTH
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CHUCTEMHBIX XHMMYECKHUX 3HAHUH JJIs1 OOBSACHECHHUS KJIIOYCBBIX H,Heﬁ )41 HpO6JI€M

COBPEMEHHOW XMMMH, A1 OOBSICHEHHMs W NPOTHO3UPOBAHUS SIBICHUH, HMMEIOLIUX
€CTECTBEHHO-HAYYHYIO TMPUPOJY; TI'PAaMOTHOIO pElIeHUs MpoOJieM, CBA3aHHBIX C
XUMUEH, IIPOrHO3UPOBAHUs, aHaau3a M OLECHKU C TO3ULHUKM DKOJIOTMYECKOU
0€30I1aCHOCTH MOCJIEACTBUI OBITOBOM M NMPOU3BOICTBEHHOMN N1EATENBHOCTH YEJIOBEKa,
CBSI3aHHOM C XMMMYECKUM IIPOM3BOJICTBOM, HCIOJIb30BAaHUEM U NEpepaboOTKOi
BEILIECTB;

yrayOJeHue NpeiCTaBIeHU O HAyYHbIX METOAAaX MO3HAHUsSA, HEOOXOAUMBIX IS
NpUOOPETEHUS] YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U O0BICHEHHS] XUMUYECKHUX
SABJICHUM, UIMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKOU AEATEIBHOCTH U ITOBCETHEBHOM
KU3HU.

3agaum:

(GbopMUpOBaHHE OCHOB HAayKM XHMHM Kak O0JIaCTH  COBPEMEHHOIO
€CTECTBO3HAHHUS, NPAKTUYECKON ACATEIBHOCTU YEJIOBEKA U OJHOIO0 M3 KOMIIOHEHTOB
MHPOBOM KYJIBTYPbI

IIpeameTrHbie pe3yabTaTbl OCBOCHHMS O00pa3oBaTeJbHOM MPOrpaMMbl

AOJIZKHBI OTPAKaATh:

1) chopMHPOBAHHOCTH  MPEICTABIICHHIA: O  XHMHMYECKOM  COCTaBIIOLIEN
€CTECTBEHHOHAYYHO! KapTUHBI MUPA, POJIU XUMHH B [IO3HAHUU SIBJIEHUN IPUPOBI,
B (OpMHpPOBAaHMM MBIIUIEHUS U KYJIbTYPbl JUYHOCTH, €€ (PYHKIIMOHAJIBbHOM
IrPaMOTHOCTH, HEOOXOIUMOM NJIsl pelleHUs] MPAaKTUYECKUX 3a7a4 U IKOJIOTUYECKU
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO Y IPUPOIJHON CPELE;

2) BIAJICHUE CUCTEMOM XMMUYCCKHX 3HAHUH, KOTOPasi BKIFOYAET: OCHOBOTIOIATAIOIINE
MOHATHS (XMMUYECKUI DIIEMEHT, aTOM, DJIEKTPOHHas 000JoYKa aroma, s-, p-, d-
AJIEKTPOHHBIE opbutanu aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas CBs3b, MOJIb,
MOJIIpHasi Macca, MOJIIPHBIM 00beM, YTICPOAHBIH CKeJeT, (PyHKUHOHAJIbHAs
rpynmna, paaukaia, HW30MepHus, H30MEpbl, TOMOJIOTMYECKUH psll, TOMOJOIH,
YIJIEBOJOPOABI, KUCIOPOJI- U a30TCOJAEP)KALUE COCIUHEHUs, OMOJIOIMYECKU
aKTUBHBIC BellecTBa (YIJIeBOIbI, KHUPbI, OCJIKH), MOHOMED, OJIUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS, KPUCTAIMYECKas pEeIIeTKA, THIIbI
XUMHUYECKUX  peakuuid  (OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIE,  JK30- U
SHAOTEPMUYECKUE, PEAKIMH HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHIL, FTEKTPOIUTHUECKAST JUCCOLMALINS, OKHCIUTEb, BOCCTAHOBUTEID,
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CKOpPOCTh XHMHYECKOM pEaAKIMHU, XUMUYECKOE PABHOBECHUE), TEOPUU U 3AKOHBI
(Teopust XMMHUYECKOTO CTPOCHUS opraHudeckux Bemiects A.M. BytiepoBa, Teopus
AJICKTPOJIUTUYECKOW JHccourannu, nepuoandyecku 3axkoH J[[.M. Menpaeneesa,
3aKOH COXPaHEHUsS MaccChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XHUMHH,
(aKkTOIOTHYECKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH W OE€30TacHOM
WCITOJIh30BAaHUY BOXKHEUIIINX HEOPTAaHWYECKUX U OPTAaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JICITENbHOCTH YEJIOBEKA,;
c(hOpPMHUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTEPHBIE NMPHU3HAKH W B3aMMOCBS3b
W3YUYCHHBIX TMOHSITUNA, MPUMEHSATH COOTBETCTBYIOIIME TMOHATHUS TPU ONHUCAHUU
CTPOEHHUS M CBOWMCTB HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB M HX
MPEBPAILICHUI; BBISBIATH B3aUMOCBS3b XUMHYECKUX 3HAHUW C TOHATHSIMH M
MPEJICTABIICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;
c(hOpPMHUPOBAHHOCTh ~YMEHUW  HCMOJIb30BaTh HAMMEHOBAHUS  XUMHYECKHUX
COCIMHEHUN MEXIYHAPOJAHOTO COI03a TEOPETUUYECKONM M TMPUKIATHOW XWMHUHU U
TPUBUAIbHBIC HA3BAaHUSI BAXKHEUIIMX BEUIESCTB (ITWJICH, allETWICH, TIUILEPUH,
dbeHon, popmanbaerul, yKCycHas KUCI0Ta, TIIMITMH, YrapHbId ra3, YIICKUCIIBIN Ta3,
aMMHaK, TallleHass HW3BECTb, HeralieHas H3BeCTb, IUThEBas COJa M JIPYTHX),
COCTaBIIATh (POPMYJIBI HEOPTaHUYECKUX M OPTaHMYECKUX BEILECTB, YpPaBHCHUS
XUMUYECKUX PpEaKIui, OOBSICHATh HX CMBICHI, MOATBEPXKAaTh XapaKTEPHbIC
XMMHUYECKUE CBOKCTBA BEILIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3aMMUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUI;
c(hOpPMHUPOBAHHOCTh YMEHUM yCTaHABIMBATh NPUHAIICKHOCTh H3YyUCHHBIX
HEOPTraHWYECKUX U OPraHUYECKHUX BEIIECTB K ONPEACICHHBIM KJIaccaM U TpynIam
COCIMHEHUN, XapAaKTepU30BaTh UX COCTAB M BAXKHEWIIME CBOMCTBA; ONPENCIATH
BUJIBI XUMHUYECKUX CBS3eM (KOBAJICHTHAs, HOHHAsI, METaJUTMYECKasi, BOJOPOIHAS),
TUTBl KPUCTAJUTMYECKHUX PEIIeTOK BEIIEeCTB; KIACCH(UIIMPOBATh XHUMHUYCCKHC
peaKuny;
BJIaJICHUE OCHOBHBIMH METOJAAMHU HAYyYHOTO IMO3HAHUSI BEIIECTB M XUMHUYECKHX
sBJICHUH (HAOII0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE);
c(hOpPMHUPOBAHHOCTh YMEHUHN MPOBOJIUTH PACUEThl IO XUMUYECKUM (OpMysiaM |
YpaBHEHUSIM XUMHUYECKUX PEAKIMH C HCIOJIb30BaHUEM (PU3NYECKUX BEIUYHH,
XapaKTEepU3YyIOMINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, OOBEMa
(HOpMaJibHBIE YCIOBUS) Ta30B, KOJUYECTBA BEIIECTBA; MCIIOJIb30BaTh CUCTEMHbIC
XUMHUYECKUE 3HAHUA [JI1 TPUHATUS PEIICHUH B KOHKPETHBIX KHU3HECHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;
chOpPMHUPOBAHHOCTh ~YMEHUW  IIJIJAHUPOBATh M BBINOJHATH  XUMHUYECKHUH
AKCHEPUMEHT (IIpEBPALEHUS] OPraHUYECKUX BEUIECTB MPU HATPEBAHUU, TOJTYUEHUE
ATUJICHA U U3YYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIINU Ha AJIbACTUABL, Kpaxma,
YKCYCHYIO KHCIIOTY; JIeHaTypamusi OEJIKOB NMpW HArpeBaHWM, IBETHBIC PEaKIIUU
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O€NKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpEeNesTb CpPeay BOTHBIX
pacTBOpPOB, KAUECTBEHHBIE PEAKIIUU Ha CyJb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHMS; penlaTh dKCIEPUMEHTAIBHBIC 3aa4M 110 TeMaM "Metausl" u
"Hemetannsl") B COOTBETCTBUM C TpaBUJIAMU TEXHUKUH OE30MAaCHOCTH IpH
oOpallleHuu ¢ BelIeCTBaMU U JabOpaTOpHBIM O00OpYAOBAaHHEM; MPEICTABIATDH
pe3ynbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuii ©u (HOpMyIHpOBaTh BBIBOJABI HAa OCHOBE JTHUX
pEe3yJIbTaTOB;

9) chopMHPOBAaHHOCTh yMEHHSI AHAIM3UPOBATh XHMUYECKYH  HH(MOpPMAIHIO,
[OJy4aeMyl0 W3 pa3HbIX HCTOYHMKOB (CpPEICTB MaccoBOW MH(pOpMaluHu, CETh
WHTepHeT U 1pyrue);

10) chopmMupOBaHHOCTh YMEHUH COOIIOAATH TIPaBUiIa SKOJOTUIECKHU IeJIeCO00pa3HOro
MOBEJEHUSI B OBITY U TPYAOBOM JEATENBHOCTH B ILENSIX COXPAHEHUSI CBOETO
3710pPOBbS M OKPY’KAIOIIEW MIPUPOJHOM CPEABI; YUUTHIBATh OMMACHOCTh BO3ACHCTBUA
Ha >KMBBIE OPraHU3Mbl OINPENEIECHHBIX BEIIECTB, MOHUMAs CMBICI IOKa3aTess
IPENEIBbHOMN T0ITyCTUMOW KOHIIEHTPALUU;

11) inst oOydvarommxcs ¢ OrPAaHWYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBS:
c(OpPMUPOBAHHOCTh YMEHUS IPUMEHATH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX
MMO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JINYHOCTHBIE pe3yjbTAaTbl OCBOCHHMS O00pa30oBaTeJbHOM MPOrpaMMbl

AOJIZKHBI OTPAXKATH:
c(hOPMHUPOBAHHOCTh TPAXKJIAHCKON MO3UIIMK OOYYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

YMEHHUE B3aUMOJEHUCTBOBAThH C COIMAIIbHBIMU MHCTUTYTAMHU B COOTBETCTBUH C UX
(GYHKIIUSIMHA 1 HA3HAUYCHHUEM;

c(hOpMHUPOBAHHOCTH 370POBOr0 M 0€30MacHOro oOpasa >KU3HU, OTBETCTBEHHOIO
OTHOUIEHHUS K CBOEMY 310POBBIO;

FOTOBHOCTh K aKTHUBHOW JICATCIILHOCTH TEXHOJIOTMYECKOM M COIMaJIbHOM
HaIpPaBJICHHOCTH, CIOCOOHOCTh HWHUIIMUPOBATh, IJIAHUPOBATh U CaMOCTOSITEIILHO
BBITIOJIHAT TAKYIO €SI TEIBHOCTD;

YyMEHHUE TPOTHO3UPOBATH HEOJIArONPUATHBIE DKOJIOTUYECKHE IOCIEACTBUS
MPEANPUHUMAEMBIX AEHCTBUN, IPEIOTBPALIATh UX;

OCO3HaHWE IIEHHOCTH HAy4YHOW HESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO I€TEIbHOCTh UHANBUIYAJIBHO U B TPYMIIE.

MeTanpeameTHble pe3yiabTaThl OCBOEHHSI 00Pa30BaTe/bHOI MPOrpaMMbl
JTOJIZKHBI OTPAKATD:

CaMOCTOSTENbHO (DOPMYIUPOBATh U AKTYaJIU3UPOBATH POOJIEMY, pacCMaTpUBaTh
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€€ BCECTOPOHHE;
yCTaHABJIMBATh CYIIECTBCHHBIM TIPW3HAK WM OCHOBAaHHS JUISI CpPaBHCHUS,
KJIacCU(UKAIIUA U 000OIICHHUS;

OMpeNeiATh I JIEeITCIbHOCTH, 3aJaBaTh IapaMeTphl M KPHUTEPUH HX
JIOCTHIKEHUS,;

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEYHS B PaCCMaTPUBACMBIX SIBJIICHUSX;

BJIaJICTh HaBBIKAMH YYCOHO-MCCIICIOBATEILCKOM M TIPOSKTHOH JCATEIBHOCTH,
HABBIKAMH pa3peiieHus mpoosem;

CIIOCOOHOCTh YW TOTOBHOCTH K CaMOCTOSITEILHOMY IOHWCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, MPUMEHEHUIO Pa3IMYHBIX METO/IOB ITO3HAHMSI,

OBJIAJICHUE BUJAMHU JIESITCIIBHOCTH 110 TIOJYYCHHWIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINN, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX CUTYyAIHIX,
B TOM YHCJIC TIPH CO3/TaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

dbopMupoBaHHE HAYYHOTO THIIA MBIILICHHS, BJIaJICHUE HAYYHOH TEPMHUHOJIOTHEH,
KJIIOUEBBIMU IOHATHSMH U METOJIaMU;

yMETh TEPEHOCHUTHh 3HAHHMS B IIO3HABATEIBHYIO M MPAKTUYCCKYIO OO0JacTh
KU3HEICATCIIEHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX IIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJICH, MTpeJjIaraTh OpUTHHAJIBHBIC ITOX0/IBI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOYCKAOIIHE albTEPHATUBHBIC PEIICHNS,

BJIQJICTh HaBBIKAMH IOTY4YCHUS HHPOPMAIMA M3 WCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIIATH TOWCK, aHAJIU3, CHCTEMATH3aIlMI0 U WHTEPIPETAINIO
uH(OpPMAITUHU PA3TMIHBIX BUIOB U (DOPM TpEICTaBICHNUS;

HCITOJIB30BaTh CPEACTBA HHPOPMAIIMOHHBIX  KOMMYHHUKAITMOHHBIX TEXHOJIOTHI B
pEIICHNY KOTHUTHUBHBIX, KOMMYHHKATHBHBIX U OPTraHU3AIlMOHHBIX 3a1ad ¢
coOoicHueM TpeOOBaHUM DJPrOHOMUKH, TEXHHKHA O€30MacHOCTH, TUTHUEHBI,
pecypcocOepeKeHHs, TPaBOBBIX W OTHUYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e30I1acHOCTH;
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2 CTPYKTYPA U COAEP KAHUE YYEBHOTI'O IIPEIMETA

2.100beM yueOHOT0 npeaMeTa U BUAbI Y4eOHOil padoThI

Bun yaeOHol paboTh O06bem yacoB

O06bEM 00pa3zoBaTEIBLHON MPOTPaAMMBI 148

VYueOHas Harpy3ka 0O0ydYaroIIuxcsi BO B3aUMOJCHCTBHH C
npenojaBaresieM (BCero), 136

B TOM HHUCJIC:

- JIEKIUU 98
- IPAKTUYECKUE 3aAHITUS 22
- 1abopaTopHbIe pabOThHI 16
[IpomMexxyTouHas aTTecTanus 12

HpOMe}KYTOLIHa}I aTTecrangusi B (bopMe OK3aMCHa




2.2. TemaTuyeckuid JIAH U conepmanﬁ% y4eOHOro npeamera

HaumeHnoBanue Oo6bem
Conep:kanue y4eOHOr0 MaTepuasia, JJadopaTopHbie M MPAKTHYCCKUE 3AHATHS
pa3aesioB U TeM 4acoB
1 2 3
Paznen 1 Teopernueckne 0CHOBbBI XUMUM
Tema 1.1 Atom. CocTaB aTOMHBIX sJIep. XUMHAYECKUH AeMeHT. M30Tombl. DNEKTPOOTPULIATENIBHOCTh 2
Crtpoenue aTomMa u
IMepuoanueckas CtpoeHue 3JIeKTPOHHBIX 000JI0UYE€K aTOMOB, KBAHTOBBIC YMCIA. DHEPreTHUECKUE YPOBHU U 2
cHeTeMa XuMuueckux | TOAYPOBHH. ATOMHbIC opoutanu. Knaccudukanus XMMHYeCKHX 3JeMeHToB (S-, p-, d-, f-
>7eMEHTOB aneMeHThl). PacnpeneneHue 2JNEKTPOHOB IO AaTOMHBIM — OpOUTAISIM. DIJIEKTPOHHBIE
JI.A.Menneneesa KOH(UTypallud aTOMOB JJIEMEHTOB I€PBOr0O-4YETBEPTOrO TMEPUOJOB B OCHOBHOM U
BO30YKJIEHHOM COCTOSIHUU, JIEKTPOHHBIE KOH(PUTYpaAIlUX HOHOB.
Ilepuonnueckuit 3akoH u Ilepuonnueckas cucrema XuUMUYeCKux diemeHTtoB JI.M. 2
MengeneeBa. CBsi3b NMEPUOAUYECKOr0 3aKoHA U llepmomnueckoil cUCTEMbl XHUMHYECKHUX
AJIEMEHTOB C COBPEMEHHON TEOpUEW CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHUX DIJIEMEHTOB M 00pa3yeMbIX HUMH MPOCTHIX U CIIOKHBIX BEIIECTB IO
rpymmam u nepuojaam. 3HaueHune nepuoanueckoro 3akona J1.11. Menneneena.
Tema 1.2 XuMHueckas CBs3b. BHObl XMMHUUYECKON CBS3U: KOBAJICHTHAs, MOHHAs, METaJLIMUECKas. 2
XumMuyeckas CBf3b Mexanusmbl 00pa3oBaHMsI KOBAJICHTHOW CBSI3U: OOMEHHBIM W JOHOPHO-AKIEMTOPHBIN.
OHeprust U nnuHa cBa3u. [loysipHOCTH, HAMPaBIEHHOCTh M HACHIIAEMOCTh KOBAJICHTHOMU
ces3u. Kparnsie cBsa3u. BogopoaHas cBsizb. MeXMONEKYISIPHBIE B3AMMOIEUCTBHS.
BemectBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. THUIBI KPUCTAILTMYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.
ITonsatTe o gucnepcHbIx cucrtemax. HMcrtuHHBIE pacTBOpbl. CHoOCOOBI  BhIpaXKEHUS 2

KOHIOCHTpAIUU PACTBOPOB: MACCOBas J0JId BCUICCTBA B paCTBOPC, MOJISIpHAsA KOHICHTPALH:A.
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Tema 1.3
JducnepcHbie
CHCTEMBI

11
HacslleHHbIe 1 HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramioruaparsl.

IIpakTnyeckoe 3aHsaTHe 1 Pemenue pacu€THbIX 3aa4 € MCIOJIB30BAHUEM IOHSATUN
«MacCcoBast 10J151 PACTBOPEHHOIO BEIIECTBA», «MOJIIPHASI KOHLEHTPALU»

IIpakTnueckoe 3ansaTHe 2 Pemienue 3a7a4 Ha BbIYUCIEHHUE Macchl (00bEMa, KOJIUYECTBA
BEILIECTBA) MPOTYKTA PEAKIUH, ECIIH OJTHO U3 BEIIECTB JAHO B BUJIE pACTBOPA C ONPEIETICHHOM
MACCOBOM JIOJIEW PACTBOPEHHOIO BEILIECTBA

Tema 1.4 OcHOBHBIE
3aKOHBbI XUMHH

Knaccudukanms XuMU4eCKIX peakiuii B HEOPTaHUYECKOM XUMUHU. 3aKOH COXPaHEHUS MaCChI
BEILIECTB; 3aKOH COXPAHECHMWS W MPEBPAIICHUS DJHEPTrUU INPHU XUMHUYECKHX PpPEaAKLHUAX.
Terunobie 3 (HEKThl XUMUYECKUX peakiuil. TepMoXuMHUUEeCKUuEe YpaBHEHHS.

Tema 1.5 Ckopoctb

CKOpOCTh XUMUYECKOHN peakluu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX PakTopoB. 'oMoreHHsle u

XUMHYECKOH reTeporeHHble peakunu. Karanus u kaTain3aTopsl.
peakuumn _
IIpakTuyeckas padora 3 BimsHue pa3iuyHbIX (PAKTOPOB HAa CKOPOCTh XMMHYECKOU
peakuuu
Tema 1.6 Onektponutuueckass gucconuanus. CuibHble ©  ciadble  AeKTpodauThl. CTeneHb
DJiekTpouTHYecKkasi | qucconranuu. Cpega  BOJHBIX — PacTBOPOB:  KHUCIOTHasi, HEWUTpasibHAs, IIEJIOYHAs.
AUCCOIHALIMSE Bonoponnsiii nokazarens (pH) pactBopa. I'uaponus cosneit. Peakiinu nonHoro ooMeHa.
JlaboparopHnasi pa6ora 1 [IpoBenenue peakiuii HOHHOTO OOMEHa
JlaGopaTopHuasi padora 2 OnpeziesieHre cpelibl PACTBOPOB BEILECTB C MOMOILBIO
YHUBEPCAIBHOTO MHIUKATOpa
Tema 1.7 OKUCINTETbHO-BOCCTAHOBUTENbHBIE peakuuu. CteneHb okuciaeHud. OKUCIUTENb U
OKucIUTEeILHO- BOCCTaHOBUTENb. [Ipoliecchl OKMCIEHUS M BOCCTAHOBIICHUS. BakHeWIlMe OKUCIUTENU U
BOCCTAHOBHUTEJIbHbIE | BOCCTAaHOBUTENU. MeETO/A 3JIEKTPOHHOTO OanaHca. DJEKTPOJIU3 PAacTBOPOB U PACILIABOB
peaxium. BELIECTB.
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Tema 1.8
OcHOBHBIE KJIaCChI
HEOPraHMYeCKHX
coeIUHEeHUuH

12
KHaCCI/ICbI/IKaHI/Iﬂ N HOMCHKJIATypa HCOPraHMYCCKHX BCIICCTB. TpI/IBI/IaJ'IBHBIe Ha3BaHUA

OTACJIbHBIX HpCI[CTaBHTCJIeﬁ HCOPraHN4ICCKUX BCUICCTB.

Oxcunpl: onpeeneHue, KITacCu(PpUKaINs, XAMAYECKAE CBOWCTBA OCHOBHBIX, KHCIIOTHBIX U
aM(OTEPHBIX OKCUIOB

Kucnotsl: knaccuduxaius, XaMHIeCKUE CBOMCTBA. Peakiinu KUCIo0T ¢ MeTaIaMu.
KucaoTeI-OKUCIIUTENHN.

Oco00eHHOCTH B3aUMOJIEUCTBUE KUCIOT-OKUCIUTEIIEH ¢ METAIJIAMU

OcHoBaHus : onpeaesieHue, Kiaccudukays, XMMUUIeCKHe CBOMCTBA. XUMUUYECKUE CBOICTBA
aM(pOTEpHBIX TUIPOKCUIOB

Conu: OIIpCACIICHUC, KJIaCCI/I(bI/IKaHHH, XMMHYECKHE CBOMCTBA.

KonTpoabnas padora no pasgeny 1

Paznen 2 Heoprannuyeckasi Xumusi. XUMMSsI 3JIEMEHTOB

Tema 2.1 HemeTa/Labl
M UX CBOMCTBA

[Tonoxxenne HemerasioB B Ilepuonnueckot cucreme XuMuUecKux odnemMeHtoB [[.N.
MeHnneneeBa U1 0COOEHHOCTH CTPOCHHSI MX aTOMOB. DU3MYECKHE CBOMCTBA HEMETAILIOB.
ANI0TpOnYs HEMETAIIOB

Bonopoa. Ilomydenue, ¢u3nueckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C METAIaMU H
HEMETAJUIaMH, BOCCTAHOBUTENIbHBIE CBOMCTBA. I'mupuael. Kucnopona, o30H. @usnueckue u
XMMHUYECKHE CBOWCTBA U TPUMEHEHHUE KUCIIOPOIA U O30HA.

["anorensl. HaxoxxaeHue B mpuUpoOie, CHOCOOBI MOJNy4YeHHUs, (PU3NYECKHUEe M XUMHYECKUE
cBoiicTBa. ['anorenoBogOpoIbl. BaxkHenIe KUCIOPOACOAEPKAIINE COEAUHEHUS TAJIOTEHOB.
[IprumeHeHune rajJoreHoB U UX COCIMHEHUM.
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Cepa. Haxoxaenue B mpupo/e, CriocoOb! morydeHusi, Gu3ndecKiue 1 XUMHIECKIE CBOMCTRA.
Boopoa, cynbduasl. Oxcua cepri(1V), okecun cepoi(VI)CepHucTast u cepHasi KUCIOTHI U UX
[IpuMeneHune cepbl U €€ COEAUHEHUM.

A3zot. Haxoxxnenue B mpupo/ie, criocoObl MoxydeHus!, pu3ndeckre u XUMHUUECKUe CBOMCTBA.
Ammuak, HUTpuabl. OKCUIBI a30Ta. A30THUCTas U a30THAs KUCIIOTHI U UX COJIU.

®dochop. Haxoxnenue B mpupome, CrmocoObl TMONyYCHHS, (HU3HMUECKUE U XUMHUYCCKHE
cBoiictBa. Dochuapt u hochun. Oxcunbl pocdopa, hochopHas KUCIOTa U €€ COIH.

Yraepona, HaxoxiaeHue B mpupoae. AJuioTponHble Moaudukanuu. Dusnyeckue u
XUMHUYECKUE CBOMCTBA MPOCTBIX BEIIECTB, 00pa3oBaHHbIX yriaepoaoM. Okcup yraepoaa(ll),
okcun yriepoaa(lV), yroibHast kuciora u €€ comu.

Kpemunii. Haxoxaenue B mpupoje, CrnocoObl MONy4YeHUs, (PU3NYECKHEe U XUMUYECKHE
cBoiicTBa. Oxcun kpeMuusi(1V), KpeMHUEBast KUCIOTA, CUITMKATHI.

JlabopaTopHas padora 3 KauecTBEeHHbBIE PEAKIINY HA HEOPTraHUYECKUE MOHBI U KAaTUOH
BOJIOpOAA

Tema 2.2
XuMH4YecKue
CBOMCTBA METAJLJIOB

[Tonoxenue meramwioB B [leprogudeckoit cucteMe XUMUYECKUX 3JIeMEeHTOB. OCOOEHHOCTH
CTPOCHHSI DJICKTPOHHBIX 000J0YeK aroMoB MeTaioB.O0mme (U3NYECKUE CBOMCTBA
METAJLJIOB. [Ipumenenune METAJJIOB B OBITY 151 TEXHUKE. CmutaBsl
METAJIOB. DJIEKTPOXUMHUYECKHUN AT HAPSKEHUN METAJIIOB.

O6mras xapakrepuctuka metawioB |A-rpynmnel Ilepuogndeckoil CHCTEMBbl XUMHUYECKHUX
aneMeHToB. HaTpuil u kanuii: mnoaydeHue, (QU3NYECKHME W XHMHYECKHE CBOWCTBA,
NPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

Ob6mrast xapakrepuctuka MetaioB |IA-rpymmer Ilepuogudeckoit cucTemMbl XUMHUYECKHX
AMeMEeHTOB. MarHuii W Kaiblui: TONy4YeHHE, (PU3NYECKHe U XUMUYECKHE CBOMCTBA,
MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHECHUIA.
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AnroMuHui: modydeHue, (U3MUECKHEe W XHUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro coenuHeHuid. AM(pOTepHbIE CBOWCTBAa OKCHIA M THIPOKCHIA aTIOMUHUS,
TUAPOKCOKOMILUIEKCHI AITFOMUAHMSL.

Jlabopatopnasi padora 4 B3anmoaelcTBHE MIETOYHBIX U IIEIOYHO3EMEIbHBIX METAIIIOB C
BO/I0M (BO3MOYHO MCIIOJIb30BaHUE BUAEOMATEPUAIIOB)

OO6miast xapakTepucTuka MeTauioB mnoOouHbix noarpynn (b-rpynm) [lepuoanueckoit
CUCTEMbI XUMUUYECKUX IIIEMEHTOB.

OU3NYECKNEe U XUMUYECKHE CBOWMCTBA Xkeje3a U ero coeauHeHnl. OKCHUbl, THAPOKCUIBI U
cosin xene3a(ll) u sxeneza(Lll). [Tonyuenune u mpuMEHEHHE KeJie3a U €ro CIUIaBOB.

OU3NYECKNEe U XUMHUYECKHE CBOMCTBA MEIU U €€ coequHECHUU. llonydyeHue m mpuMeHeHue
MeOu U €€ COCIUHCHUI.

[{uHK: nonyyeHue, GU3NYECKUE U XUMUYECKHUE CBOMCTBA. AM(DOTEpHbIE CBOMCTBA OKCUIA U
TUAPOKCUA IMHKA, THAPOKCOKOMIUIEKCHI IUHKA. [ [puMEeHeHne NMHKa ¥ €r0 COSAUHEHHU.

JlaGoparopHasi padora 5 KauecTBeHHbIEC PEAKIIMM HA KATUOHBI METAJJIOB.

IIpakTnueckas padora 4 Pemenue pacu€THBIX 3ajad: — pacy€Tbl MAacCChl BEIIECTBA WM
o0beMa Tra3oB II0 H3BECTHOMY KOJHMYECTBY BEUIECTBA, Macce WM OOBEMY OJHOIO U3
YY4aCTBYIOIIMX B pEAKIUH BEIIECTB; — BBIYMCIECHHE MAacCOBOM JOJM M MOJIIPHOI
KOHLIEHTpaI[MU BEUIECTBA B pACTBOPE; — BHIYMCICHHE MACChI (00beMa, KOJIMYECTBA BEILIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEIECICHHON MacCOBOM
JI0JIEN paCTBOPEHHOIO BEILIECTBA

KonTpoJsbHas padora no pasueiy 2

Paznen 3 Oprannyeckasi Xumusi

14




Tema 3.1

Ipeamer
OPraHuYecKOi XUMHM.
Teopusi crpoeHusn
OPraHHYecKHuX
coexuHeHuu A. M.
bytieposa

I

[IpeameT u 3HAUCHUE OPTrAaHUYECCKOW XUMHUH, TIPEACTABICHHE O MHOTOOOpa3i OPTraHNIECKUX
coenuHeHuid. Teopus cTpoeHust opraHudeckux coenuHeHudd A.M. bytiepoBa. 3HaueHue
TEOPUHU CTPOCHUSI OPraHUYECKUX COeJUHEHUN. MoJeKyspHble U CTPYKTYpHBIE (POPMYIIBI.
CtpyKTypHBIE dbopMyIIbl pa3IUYHBIX BUJIOB: pa3BepHyTas, COKpalIeHHas,
ckenetHas. Mzomepud. Bunbl nsomepun: CTpyKTypHAsi, TPOCTPAHCTBEHHAS.

Tema 3.2 IIpenenbHble
YIJIEBOIOPOIBI —
AJIKAHBbI,
HHMKJI0ATKAHbI

Ankanbl. I'oMoJiorndeckuii paAad aJIKaHOB, 06111351 Q)OpMYJ'Ia, HOMCHKIJIATypa U H30MCPHA.
3JIGKTpOHHOC U INPOCTPAHCTBCHHOC CTPOCHHUC MOJICKYJI AJIKAHOB. XHWMHMYECKHE CBOMCTBA
AJIKAHOB: PCaKIMM 3aMCIICHUA, U30MCPU3AlINN, ACTUAPUPOBAHNA, TUKINU34AIUH, ITUPOJIN3a,
KpCKUHTI'a, TOPCHUA. HaXO)KI[GHI/Ie B IIpUPOJIC. CriocoOsbI IMOJYUYCHUA U IIPUMCHCHHUC aJIKAHOB.

Huknoankanel. O0mas Gopmyna, HoMeHKIaTypa U uzoMepusi. OCOOCHHOCTH CTPOCHHUS U
XUMUYECKUX CBOMCTB MaiblX (LMKIOMPOIAH, IUKIOOYTaH) U OOBIYHBIX (IIMKJIONEHTaH,
IHUKJIOTeKCaH ) IUKI0aIKaHOB

Tema 3.3
HenpeneabHble
yIJ1€BOAOPOAbI:
AJIKeHbI, AJIKaAHEeHbl,
AJIKHHBI

Anxenbl. ['oMonornueckuii psii ajnkeHOB, obOmas ¢opmysa, HOMEHKIaTypa. Puznyeckue
CBOWCTBA AaJKEHOB. XHMMHUYecKHe cBoucTBa. IIpaBmiio MapkoBHukoBa. KauecTBeHHbIE
peakuuu Ha JBOIHYI0 CBsI3b. CrIOCOOBI OTyYeHUs! U MPUMEHEHHUE aJTKEHOB.

JlabopaTopHas padora 6 [lonydyeHue 3THIIeHA U U3YUYEHUE €TO CBOMCTB

AnKanueHsl. Knaccudukanus AJIKaJMEHOB (comnpsiKeHHBIE, U30JIMPOBAHHEIE,
KymyaupoBaHHble). CrocoObl TOMyYeHUS M TNPUMEHEHHE aJKaJAHCHOB. AJIKHHBI.
["oMonorudeckuii psi almkuHOB, 001Iast popMyIia, HOMEHKIATypa U n3oMmepus. dOuzndeckue
CBOMCTBA AJIKWHOB. XUMUYECKHE CBOMCTBA
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Tema 3.4
Apomatuyeckue
yIJIeBOAOPOAbI
(apenb1)

ApomaTudeckue yriaeBoaopoabl. [‘omonormueckuii psn apeHoB, oOmas  Gopmyda,
HOMEHKJIaTypa W HW30MepHs. XUMUYECKHE CBOWCTBA OCH30JIa M €r0 TOMOJIOTOB: PEaKIHH
3aMeIIeHNs] B O€H30IbHOM KOJIBIIC U YTJICBOJIOPOIHOM paguKalie, peaKkIuu MPUCOSTNHCHMS,
OKHUCJICHHE TOMOJIOTOB O€H301a.

Tema 3.5 CnupThI.

denoa

[IpenenbHbie ofHOATOMHBIE CIUPTHI. CTpoeHHE MOJIEKYJT (Ha IPUMEPE METaHOJIa U ATAHOJIa).
['omonorudeckuit psia, obmas Gopmyna, U30MEpHUsi, HOMEHKJIATypa M KIacCHU(PUKALIMS
cnuptoB. Ousnyeckue cBOMCTBA cIUPTOBXUMUYECKHE CBOMCTBA. KauecTBeHHas peakiusi Ha
OIHOATOMHBIE CHUPTHL. PUZHOJOTMYECKOE JICHCTBUE 3TaHOJIA M METAHOJIA HAa OPraHUu3M
YEJI0BEKa.

MHoroaroMHbIE€ CIIUPTBI: 9TUJICHITIMKOJIb U T'TTULICPHUH. PU3NYECKUE U XUMHYECKUE CBOﬁCTBa,
Ka4CCTBCHHAA pCaKlus Ha MHOT'OAaTOMHBIC CITUPTEI. Du3NOIOTHUECKOE HeﬁCTBHC Ha OpraHnu3m
yejoBeka. CriocoObl IMOJIYUYCHUSA U IIPUMCHCHHUC MHOI'OATOMHBIX CIIMPTOB.

®enon. CTpoeHUE MOJEKYJbI, B3AUMHOE BIUSHUE THUAPOKCOTPYMHIBI U OEH30JBHOIO sJpa.
®duznyeckue cBoiicTBa herona. OCOOEHHOCTH XUMUYECKUX CBOMCTB (peHoJia. KauecTBeHHBIE
peakiuu Ha (eHos. TokcuyHocTh (peHosa. CriocoObl MOJMydeHUss U MpUMEHeHue (eHoa.
denondopmanbaeruaHas cMoiia

JlabGopaTtopnass padora 7 CBolicTBa COUPTOB: PacCTBOPUMOCTb B BOJI€, B3aUMOJICUCTBUE
3TaHOJa C HATPUEM, OKHCIIEHHE JTWJIOBOTO CHUPTAa JUXPOMATOM Kaiaus (BO3MOXKHO
UCITI0JIb30BAaHUE BUEOMATEPHUAIIOB)

IIpakTuyeckas pad6ora 5 CocTaBieHHE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYI
OPraHUYECKUX BEIIECTB OTIECIBHBIX KJIACCOB, UCIOJIb3Ys UX HA3BaHUS 10 CUCTEMATHYECKOU
HOMEHKJIAType
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Tema 3.6
KapOouuniabHbie
cOoeIMHEeHUS:
aJIb/IerH/Ibl M1 KETOHDI.

Kap6oHoBble nCI0THI.

Caoxubie 3¢upsbl.
AKupsi

KapOoHunbHbIE COEIMHEHNUS: aJIbJETU/Ibl U KETOHBI. ['oMosiornyeckue psabl anblerujioB U
KETOHOB, 0011as1 GopMyJia, U30MEPUS U HOMEHKIaTypa. PU3ndecKre CBOWCTBA allbJIECIUI0B U
KeTOHOB. OCOOEHHOCTH CBOMCTB MypPaBbUHOM KHCIOTHI. MHOT0OOpa3ue KapOOHOBBIX KUCIOT

Crnoxnble 3¢upsl. 'omonornueckuili psan, obmas ¢opmyna, “U30MepUs U HOMEHKIATypa.
XKupsl: cTpoeHue, QU3NYECKUE M XUMUYECKHE CBOMCTBA JKUPOB: THMAPOJIN3 B KUCIOW U
LIEJIOYHOM cpeaax.

Oco0GeHHOCTH CBOMCTB KUPOB, COJIEPIKALINX OCTATKU HEMPEAENIbHBIX )KUPHBIX KUCIOT. JKUpBI
B npupojie. MbUIA KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT, X OIollee eicTBue. [lonamue o
CUHMEMUYECKUX MOIOWUX CPEOCmBax

Tema 3.7 YriieBoabl

Knaccudukanus yrieBomoB (MOHO-, OU- MU TOJHUCaxapuibl). MoHOcaxapuIsl: TIIOKO3a,
bpykTo3a, pubo3a, rajgakTosa, Je30KCHUpuoo03a. XuMu4yecKue CBOMCTBA
TIII0KO3b1. J[Mcaxapuabl: caxaposa, MajabTo3a U JIAKTO3a.

[Tonucaxapuabl: Kpaxmai, TJMKOTeH U 1eiunoio3a. CTpoeHue MakpOMOJIEKYyJ Kpaxmana,
TJIMKOTEHA W MEJUTIONIO3bl. XHWMHYECKHE CBOWCTBA Kpaxmaia (THAPOJIN3, KaueCTBEHHAas
peakuus ¢ omom). XUMUYECKHE CBOWCTBA IEIITIONO3bI (TUAPOJIN3, PEAKIUs IMOTyYeHUE
a(upoB 11e/T0J103b1). [ToHATHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEJK)

Tema 3.8
A3oTcoaep:kaime
COoeIUHEeHUS

AMHWHBI — OpPraHMYECKHE NPOU3BOJHBIE aMMHaka. AHWIMH — NPEACTaBUTE]Ib AMUHOB
apomaTtudeckoro psiiaa. CTpoeHue aHWIMHA. AMUHOKHUCIOTBHL.. HOMEHKIaTypa W U30Mepus.
OTnenbHbIE TPEACTABUTENN 0-AMUHOKUCIIOT

benku kak nmpupoaHbie moauMepsl. [lepBudHas, BTOpUYHAS U TPETUYHAS CTPYKTypa OCIIKOB.
XUMHUYECKHE CBOMCTBA OEIIKOB
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JlabopaTtopnast padora 8 “UnenTtudukanus OpPraHUYECKUX COCIUHECHUNU OTICIBHBIX
KiaccoB” MpeHTudukamus OpraHUYECKUX COCAUHEHUN OTACIBHBIX KJIACCOB (Ha mMpuUMepe

aJbJIETUIOB, KpaxMala, YKCYCHOW KHUCIIOThI, OEIKOB U T.M.) C UCIOJIb30BAaHUEM UX (U3HKO- 2
XUMHUYECKUX CBOWCTB M XapaKTEPHBIX KaueCTBEHHBIX peakiuil. [leHaTypauus Oenka mnpu
HarpeBaHuu. L[BeTHBIE peakiu OEIKOB.
KounrpouasHast padora no pasaeiy 3 2
Paznen 4 Xumus u ;Ku3Hb
Ponp xumum B obOecrnieueHMH YCTOWYMBOTO pa3BUTUS denoBedecTBa.Ponb xumuu B
00€eCIleYeHUN DHEPreTHUecko 0Oe30macHOCTH. XHMHS W 370pOoBbe uenoBeka. [IpaBuia
0€30MacHOr0 HMCMOJB30BAHMS MPEMapaToB OBITOBOM XMMHUU B MOBCEIHEBHOM XU3HU. Poib 2
Tema 4.1 MeToanbl .
XMUMHHU B 00€CTIEYEHUH MTUIIEBON O€30MacCHOCTH.
MO3HAHMUS B XUMMH.
XuMHUSA U KU3Hb . .
IIpakTnueckass padora 6 Dkosormueckas OE30MACHOCTh MOCJIEACTCTBUNA OBITOBOM W
IIPOU3BOICTBEHHOM JIEATETLHOCTH YEJIOBEKA, CBSI3aHHAs C IEPEpabOTKOM BEIIECTB 4
(cocTaBlieHHE U 3aIMTa KEMCOB C y4eTOM Oyaylien npopecCuoHaAIbHON AeSTENbHOCTH)
IIpomexkyTouHasi arrecTanusi (IK3aMeH) 12
Bcero 148
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3. YCJIOBUSI PEAJTU3ALIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOM
JUCHMUILIAHBI

3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus mporpamMmsel yaeOHOTO MpeaAMeTa « XUMUSD» TPEOYeT HATUIHS yIeOHOTO
kabuuera xumun Ha 6aze ®I'BOY BO « KIMTVY»

ObOopynoBanue y4eOHOro KaOMHeETa U JIA00OPATOPUM:
- IMOCAJOYHBIE MECTA MO KOJUYECTBY 00YyUaIOIIUXCS;

- pabouee MeCTO MpernoaaBaTes;

- KOMIUIEKT Y4e€OHO-HAIJISIIHBIX TTOCOOUI IO XUMUH.

Oo6opynoBanue jadopaTopuu U padoYux MecT Ja0OpPaATOPHH:

- BBITSDKHOM 1mKad; JgabopatopHoe 00OpyJOBaHWE: TEPHOIUYECKass CHCTeMa
xumuueckux sneMeHToB J.M. MenneneeBa, psiig  HanpsiKEHUW METAUIOB, P
AIEKTPOOTPUILIATEIIFHOCTH METAJJIOB, TaOIHIla PaCTBOPUMOCTH, XUMHYECKasl MOCYy/a,
XUMHUYECKHE PEAKTHBBI, Ja0OpaTOPHBIC BEChl U PA3HOBECHI, MOJIEIU OPraHUYECKHUX
BEIIICCTB.

3.2 UupopmanuoHHoe odecriedyeHue NporpaMmmbl
Jns peanuzanuu nporpaMmbl OMOIMOTEUHBIH (DOHI 00pa3oBaTENbHON OpraHU3alUU
MMEET MedaTHble W (W) JJICKTPOHHBIE 00pa3oBaTelibHbIE W HWH(POPMAIIMOHHBIC
pecypebl JUIsl MCIIONIb30BaHUs B 0Opa3oBaTenbHOM mnpouecce. CHUCOK HW3IaHMMA
npencraBieH B HMubopmarimoHHOM obOecrieueHnr 00pa3oBaTEIbHON POrpaMMBbl
(mpunoxeHue § K mporpaMme NOJAr0TOBKH CHEUAINCTOB CPEAHETO 3BEHA).
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4. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOI'O
HPEIMETA «XUMMUSA»

KOHTpOJIL N OLICHKA PC3YyJIbTATOB O6y‘{CHI/IH OCYHICCTBJIIACTCA IMPCIIOAAaBATCIICM B
IMpoHecCeC MpOBCACHUA ITPAKTHICCKUX 3aHATUM U J'Ia60paT0pHI>IX pa60T, TCCTUPOBAHUA,
a TaKXC BBbIIIOJIHCHHA 06yllaIOIHI/IMI/ICSI HHAWBUIYAJIBbHBIX 3aHaHHﬁ, IIPOCKTOB,
I/ICCJIC,Z[OBaHI/If/'I, HaIlUCaHUA KOHTPOJIbHBIX pa60T. PGSYJIBTaTI)I o6yquI/151 OIIPCACIIALOT,
qTo 06yqafonmec;1 JOJDKHBI 3HATb, IIOHUMATh WU ACMOHCTPUPOBATH IIO0 3aBCPIICHHUH

HN3Yy4YCHUS IIPCAMCTA.

Hpe}IMeTHI)Ie pe3yJbTaThbl 0CBOCHUA

OcBoeHHbBIC yMeEHNS,
YCBOEHHbIE 3HAHMS

OcHOBHBIE MOKA3aTeJIN OLEHKH
pe3yabTaToB 00y4YeHust

1

2

3

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O
XUMHUYECKOHN COCTAaBIISTIONIEH
€CTECTBEHHOHAy4YHOW KapTUHBI MHPA,
pOJ'II/I XUMHUHU B IIO3HAHUH 5[BJ'I€HPII>1
MpUpobl, B (POPMUPOBAHUM MBIIUICHUS

151 KYJIBTYpPbI JIMYHOCTH, ee
G yHKIIMOHATBHON TPaMOTHOCTH,
HE00XO0IUMOMI VTS perieHus

NPAaKTUYECKUX 33/7a4 M HKOJIOTHYECKU
000CHOBAHHOTO OTHOIIEHHUSI K CBOEMY
3I0POBBIO U IPUPOJHOI Cpee;

3HATh: POJIb U MECTO XUMHUU B
COBPEMEHHOM Hay4HOU KapTUHE

MHPA, OCHOBHBIC METOAbBI
HAyYHOTO  [O3HAHUS  TpH
N3YUCHUU XHUMUU,
OCHOBOIIOJIATAIOIIUE
XUMHUYECKHUC IIOHATHA,
TEOpHH, 3aKOHBI "
3aKOHOMEPHOCTH;

Oe3onacHoCTH npu
pOBEICHUN XUMHYECKUX

lMeeT nmpeacTaBieHUEe O MeCTe
XMMHUU B COBPEMEHHOM HAy4YHOU
KapTUHE MHUPA, IOHUMAET POJIb
XUMHH B (OPMUPOBAHUU KPYTro30pa
1 (QYHKIIMOHAJLHON TPAaMOTHOCTH
YyeJI0BEKa IS PEICHUS
MPAKTUYECKUX 3a/a4.

Y cTaHaBIMBAET IBOIIOLIMOHHYIO
CYIIHOCTh MEHJIEJIEEBCKOUN 1

COBPEMEHHOU bopMyIHpPOBOK
nepuonnyeckoro 3akona J[. U
Menneneesa; 00BsICHIET
(U3UYECKUH  CMBICT ~ CHMBOJIUKH

MePUOINIECKOM TaOIHUIIbI;
[MOHUMAeT poOJib TEPUOUIYECKOTO
3aKOHa B OOIIEll KapTHHE MHUpa;

SHAKOMUTCS C Pa3IMYHBIMY
MOACTIAAMUA Ta6J'II/II_I XUMHUYCCKHUX]
DJICMCHTOB
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BJIAJICHUC OCHOBOIIOJIararolmmuMun
XUMHUYCCKUMHU TIOHATUAMH, TCOPUAMU,
3aKOHaMM1 u 3aKOHOMCPHOCTAMMU,

YBEPEHHOE TI0JIb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOMT;

3Kcnep1/IMeHT01321

c(hOPMUPOBAHHOCTh YMEHUU BBISBIISITH
XapaKTEpHBIE NPU3HAKU U B3aUMOCBS3b

M3y4EHHBIX TIOHSITHIA, MIPUMCHSITh
COOTBETCTBYIOILIHE HOHSTHS npu
OMUCAaHUU  CTPOCHHS U CBOWMCTB
HEOPraHMYECKUX M OpPraHUYEeCKUX
BEIIIECTB U MX IPEBPAICHHI; BBIIBISITH
B3aMMOCBSI3b XUMHUYECKHX 3HAHUN C
c(hOpMUPOBAHHOCTh YMEHHH
HCIIOJIb30BaTh HAaUMEHOBAHUS
XUMHYCCKHX COCTMHEHUIT

MCKAYHAPOIHOI'O COHO3a TGOpeTquCKOﬁ
141 HpI/IKJIaIIHOfI XUMHU WU TPUBHUAIBHBIC
Ha3BaHUS BaKHEHIIINX BCIICCTB (STI/IHeH,

YMETh: OOBSCHATH u
0OpabaThIBaTh PE3yNbTaThI
MTPOBEIICHHBIX OTIBITOB,
[PUMEHSITh METO/IBI
MO3HAHUS, NPUMCHSCMBIC B
XUMHUH npu pelieHun

[MPAKTUYCCKUX 3aaa4; JaBaTb
Ka4CCTBCHHLBIC U

Omnepupyer XUMHUYECKUMHU
MOHATUSIMH:  aTOM,  BEIICCTBO,
MOJIEKYJIa, SJIEMCHT;
pasiu4aer
CIIO)KHBIC BEIIECTBA;
bopMynupyeT 3aKOHBI

IIPOCThIE U

XMMHH;

-OCO3HAeT  pOJb  XUMHYECKOIO
DKCIIEPUMEHTA ISl U3YyUCHUS XUMUY;
-OpUEHTUPYETCA B
MOJIETTMPOBaHUH XUMHYECKHUX
[IPOLIECCOB;

- IOHMMAeT 3HAYUMOCTh XHUMHUH IS
cBOel npodeccuu

ornepupyer
BEIICCTBA;
pa3iauyaeT MpOCThIE U  CIIOKHBIE
BELIECTBA [10 COCTaBY;

COCTaBIIsICT XUMHYECKHE

(GopMyJibl BEILECTB, COIIACHO MX
HA3BaHUSIM;

IIOHATHUECM COCTaB

ALICTUJICH, IMOCPUH, q)CHOJ'I,KOJH/I‘-IeCTBeHHBIe OLCHKMH I10 OIIpEeIeIsieT KaueCTBCHHBIU COCTAaB
dopManbaerua,  yYKCycHas  KHCIIOTa,XUMHUYECKHM YPaBHEHUSM; BEIECTBA, packpbIBaeT
TIUIWH, YTapHBIA ra3, YIIEKHCIbIA ra3,[IPUMEHSTh MPABWIA TEXHUKHA  |koTMYeCTBEHHbIH COCTaR
aMMHaK, TallcHas H3BECTh, HEralleHas|0e30IaCHOCTH 1P [BeriecTBa;

[MPAKTUYECKUX 3a7a4 3HAeT W TNPUMEHSIET MpaBUIIa
copmMHPOBaHHOCTH YMCHU# TEXHUKH 0E30IIaCHOCTH TIpH paboTte
YCTaHaBJINBaTh MPUHAJIC)KHOCTh c XUMHUYECKUMU
M3YUCHHBIX HCOPTraHNYCCKUX u BEIIlECTBAMHA npu MIPOBCICHNUH
OPraHNn4YCCKUX BCIIICCTB K JIa60paTOpHLIX M TIPaKTHYCCKHX
ONPEACIEHHBIM KJIaccaM MW IpyInam pabot

PackpeiBaeT yMeHUS  MOPOBOJHTH
BJIaACHHC OCHOBHBIMH METOdaMH XUMHUUYECCKUN OKCIIEPHUMEHT;
Hay4qHOro  ITO3HaHMA  BCIIECTB  H 3HAKOMUTCSI C Pa3IMYHBIMM THUITAMH
XUMUYECKUX SBJICHUN (HaOIrOJeHUE, MOJIETTUPOBAHMS;
M3MEPCHHC, 9KCHEPHUMEHT, COCTaBJISIET CPABHUTENbHBIE
MOJIETIMPOBAHHUE); Ta0JINIIBI; orpenenser
[MPEUMYIIECTBA W HEIOCTAaTKWU,
mon0upaeT Marepuan MO JIaHHOU
TEeME; COCTaBIIIET  COOOIICHHE,
pedepatbl BKJIIOYAIOLIEE

MHTEpECHbIE (PAKTHI O XUMUH
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c(OPMHPOBAHHOCTh YMEHUH MPOBOAHTH
pacdeTsl MO XUMHYECKUM (GopMyliaM H
YPAaBHEHHMSIM XUMHUYCCKUX pEaKIHid ¢
MCIIONIb30BaHNEM (U3UUYECKUX BEIUYHH,
XapaKTEPU3YIOIIUX BEIIECTBA c
KOJIMYECTBEHHOW  CTOPOHBI:  MAcCCHI,
o0beMa (HOpMaJIbHBIC YCJIOBHS) Ta30B,
KOJIMYECTBA BEIECTBA; HCIOJIb30BAThH
CHCTEMHBIC XUMHUYCCKUEC 3HaHUS IS
NPUHITHS ~PENICHW B KOHKPETHBIX
PKU3HCHHBIX CHUTYallMsIX, CBS3aHHBIX C
BEIICCTBAMH U UX IPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHH
MJIAHUPOBATH U BBITIOJHITh XUMUYECKHMA
PKCIIEPUMEHT (mpeBpateHus

OpPraHUYECKUX BEIIECTB IPU HarpPEBaHHH,
[OJy4eHUEe HTUJICHAa M H3Y4YEHUE ero
CBOWCTB, KAUeCTBEHHbBIC pEaKIMH Ha
QJIbJICTUIbI, Kpaxmail, YKCYCHYIO
KHCIIOTY, JeHarypamus OCIKOB TIpH
HarpeBaHUU, LIBETHbIC PEaKIUHU OENIKOB;
MPOBOJUTHh PEAKIWHW HOHHOTO OOMEHa,
OIIpeNieNIATh Cpelly BOJHBIX PacTBOPOB,
Ka4eCTBEHHBIE pPEAaKIWHW Ha Cyabdar-,
KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH
AMMOHWUS; peIIaTh SKCIIEPHUMEHTAIbHBIC
3agaud 1o TemaMmM "Mertamasl"! u
"Hemetamnbl") B COOTBETCTBUU  C
NpaBUIaMU TEXHUKH O€30MacHOCTH MpHU
oOpareHun c BEIIECTBAMH "
1abopaTOpHBIM 000pyZI0BaHUEM;
MPECTABISTh PE3YIbTAThl XHMUYECKOTO
PKCIepuMeHTa B (opMmMe  3amMcu
YPABHEHUH COOTBETCTBYIOIIMX PEAKIUN
U (OpMYIHpPOBATh BBIBOJBI HA OCHOBE
PTHX Pe3yNbTaTOB;

c(OpPMHPOBAHHOCTD YMEHHUS
AHAJIN3UPOBATH XUMHUYCCKYIO
UHPOPMALIKIO, MOJTyYaeMyl U3 Pa3HBIX
MCTOYHHKOB (cpencts MacCOBOM
uH(popMaluu, ceTb IHTepHET U Apyrue);

22

[TpOBOAUT pacyeThl IO XUMHYECKAM
dbopMyniaM U ypaBHEHHSIM
XHUMHUECKHX PEaKInii, HCTIOIb3yeT
3HAHUS [T PEIICHHUSI KOHKPETHBIX
MPaKTHYSCKHX 33724

3HaeT M OpPUMEHSET  MPaBUIIA
TeXHUKH O0€30MacHOCTU TpU padoTe
C XUMHUYECKUMU
BCIICCTBAMMU IIPpH IIPOBCACHUN
1a00OpaTOPHBIX U MPAKTUYECKUX
pabot
[IpaBUIBHO MPOBOAUT XUMUYHECKUE
DKCIEPUMEHTHI
[TpoBOIUT KaueCTBEHHBIE PEAKLIUU
YMeeT IpeACTABIATh PE3yJIbTaThI
XMMUYECKUX SKCIIEPUMEHTOB B
(dhopMe XUMHUECKNX YpaBHEHUHN

YMeeT aHaIu3upoBaTh U IPUMEHSTh
[OJIyYEHHYI0 HHQOPMAIIHIO
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c(hOpMUPOBAHHOCTh YMEHUH COOIOAATH
MpaBuIIa 9KOJIOTHYECKH
11€7I6CO00Pa3HOTO TOBEJCHUS B OBITY H
TPYJOBOH  ACSITENBHOCTH B  IEJAX
COXpaHEHHUS  CBOETO  3J0pPOBbA |
OKpY>Karolen MIPUPOJAHOMN Cpenbl;
YYUTHIBATh OMACHOCTH BO3JICHCTBHS Ha
PKUBBIC  OPraHU3MBI  OIPE/ICIICHHBIX]
BEIISCTB, IMOHMMAs CMBICI MOKa3aTess
[pEACIbHON JIOITYCTUMOU

Ui O0yYarolUXCsl ¢ OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 310POBBSL:
c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTh
3HAHUST 00 OCHOBHBIX JIOCTYIHBIX
METOJaX  TMO3HAHMA  BEIIECTB U

XUMHWYCCKUX ﬂBHeHI/Iﬁ;

23

Ymeer co0uro1aTh IIpaBUJIA
DKOJIOTHYECKU 1eJ1eCO00pa3HOro
[OBEJCHU B OBITY U TPYAOBOH
NIEATEIILHOCTH B LIEJISIX COXPAHEHUS
CBOECTO 3J0POBbSI U OKpPYXKarollen
[IPUPOJHON Cpebl

OOyuaromuecs: ¢ OrpaHUYECHHBIMU
BO3MOKHOCTSIMU 3/I0POBBS: YMEIOT
[IPUMEHSTh 3HAaHHUSI 00 OCHOBHBIX
TOCTYITHBIX METOJIaX MO3HAHUS

BCILICCTB 1 XMMHNYCCKHUX HBHeHHﬁ;
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