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1 ITIACIIOPT ITPOI'PAMMBLI YYEBHOI'O IIPEJIMETA

XUMUs

1.1006aacTh NpUMEHEHHUS TPOTrPAMMBI

PabGouass mporpamma ydeOHOTO TIpeaMeTa «XUMHUS» SBIACTCS YaCThIO
MPOTrpaMMbl MOATOTOBKU CIIEHHAIMCTOB CPEIHEro 3BeHa B cooTBeTCTBUH ¢ PI'OC
CpellHero o01ero oopa3zoBaHusi C yu€ToM MOJyd4aeMon CreuaIbHOCTH

1.2 MecTo npeamMera B CTPYKType NPOrpaMMbl MOATOTOBKH CHEI[HAJIUCTOB
CpeIHero 3BeHa:

YueOHsblil npenMer «XUMHS» OTHOCUTCA K MpeamMeTaM o0111eo0pa3oBaTeIbHOM
MOATOTOBKHU U U3Y4YaeTcs Ha YriayOJIEHHOM YPOBHE.

1.3 Leau u 3agaun y4e0HOr0 mpeaMera

Hean:

(dbopMHpOBaHUE MTPEACTABICHHIA:

0 MaTepUAIbHOM €JIMHCTBE MUPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJICHUM
NPUPOJIBI, O MECTE XUMHHM B CHUCTEME €CTECTBEHHBIX HayK M €€ BeAyllel poJid B
00eCleYeHN YCTOMYHMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHHH MPoOJeM
IKOJIOTHYECKOMN, DHEPTETHUYECKON U MHIIEBON OE301TaCHOCTH, B PA3BUTHUH MEIMIIUHBI,
CO3JJaHMM HOBBIX MATE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECMEeYCHUHU
paIMOHAIIBHOTO TPUPOJIOIIONIB30BaHUSA, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH
KyJbTYPhl YEJIOBEKa, a TaKKe IKOJIOTMUYECKHM OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJIE;

OCBOCHHME CHUCTEMbl 3HAHHM, JICKAIIMX B OCHOBE XMMHYECKOW COCTABJISIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpa: GyHIaMEHTAJIbHBIX MOHITUM, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX MPEJCTABICHUI O CTPOCHUHU BEIIECTBA HA PA3HBIX YPOBHAX -
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHYECKUX PEAKIUM, O XUMHUUYECKOM
PaBHOBECHUM, PACTBOpAX M JUCIEPCHBIX CHUCTEMax, 00 OOIIMX HAyYHbIX MPUHIMIAX
XUMHYECKOTO TPOU3BO/ICTBA;

dbopmupoBaHre y OOy4arOIIMXCSI OCO3HAHHOIO MOHMMAaHUS BOCTPEOOBAHHOCTU
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CUCTEMHBIX XHMMUYECKUX 3HAHUMN PRI | O0OBSACHEHHUSI KIIOYEBBIX I/II[GI\/'I n HpO6J’ICM

COBPEMEHHOW XHMHH, A1 OOBSICHEHHsS W TPOTHO3UPOBAHMS SIBICHUH, HWMEIOIIUX
€CTECTBEHHO-HAYYHYIO TMPUPOIY; TPAMOTHOTO pEIICHUS NpoOJeM, CBA3aHHBIX C
XUMHEW, NPOTHO3UPOBAHMS, AaHAIM3a M OLEHKH C TO3ULIHM DKOJIOTUYECKOU
0€30IacHOCTH MOCIIEACTBUI OBITOBOI M MPOU3BOJICTBEHHON NIEATEIHHOCTH YENIOBEKA,
CBSI3AHHOM C XHMMHMYECKHM TPOU3BOJICTBOM, HCIOJIB30BAaHUEM M TepepaboTKOiM
BEIIECTB;

yriayOJieHne IpeaCTaBIeHUN O HayYHBIX METO/IaX MMO3HAHUS, HEOOXOIUMBIX IS
IpUOOpEeTEeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEILIECTB U OOBSICHEHUS XUMHUECKUX
SABJICHUM, UMEIOIIHUX MECTO B IIPUPOJIE, B IPAKTUYECKON ACATEIBHOCTU U ITIOBCEITHEBHON
KU3HU.

3agaum:

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

IIpeameTrHbie pe3yabTaTbl OCBOCHHMS 00pa30BaTeJbHOM IPOrpaMMBbI

AOJIZKHBI OTPAKaATh:

1) chopMHPOBAHHOCTH  MPEICTABIICHHIA: O  XHMHMYECKOM  COCTaBIIOLIEN
€CTECTBEHHOHAYYHO! KapTUHBI MUPA, POJIU XUMHH B MIO3HAHUU SIBJIEHUI IPUPOJIBI,
B (OpMHpPOBAaHMM MBIIUIEHUS U KYJIbTYPbl JUYHOCTH, €€ (PYHKIIMOHAJIBbHOM
IrPaMOTHOCTH, HEOOXOAUMOM JJIsi PEIIeHUs] MPAKTUUECKUX 3a7a4 U SKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO Y IPUPOIJHON CPELE;

2) BIIQJICHUE CUCTEMOM XMMUYCCKHX 3HAHUHN, KOTOPAsk BKJIFOYACT: OCHOBOIIOJIATAFOIINE
MOHATHSL (XMMUYECKUI DIIEMEHT, aTOM, DJIEKTPOHHas 000Jj0YKa aroma, s-, pP-, d-
AJIEKTPOHHBIE opbutanu aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas CBs3b, MOJIb,
MOJIIpHAasi Macca, MOJISIPHBIM 00beM, YTIepOAHBINH CKeJeT, (PyHKIHOHAJIbHAs
rpynmna, paaukaia, HW30MepHus, H30MEpbl, TOMOJIOTMYECKUH psll, TOMOJOIH,
YIJIEBOJOPOABI, KUCIOPOJI- U a30TCOJAEP)KALUE COCIUHEHUs, OMOJIOIMYECKU
aKTUBHBIC BellecTBa (YIJIeBOIbI, KHUPbI, OCJIKH), MOHOMED, OJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS, KPUCTAIIMYECKAsl pELIETKAa, THUIIbI
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
(Teopusi XUMHUYECKOTO CTPOCHUS opraHndeckux BemiectB A.M. bytneposa, Teopus
AJICKTPOJIUTUYECKOW JHccourannu, nepuoandyecku 3axkoH J[[.M. Menpaeneesa,
3aKOH COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMUHU,
(aKkTOIOTHYECKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH W OE€30TacHOM
WCTIOJb30BAaHMU BAXKHEUIIINX HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOMN JICITENbHOCTH YEJIOBEKA,;
c(hOpPMHUPOBAHHOCTh YMEHHUH BBISBISATH XapaKTEPHBIE MPHU3HAKA U B3aUMOCBS3b
U3YUYEHHBIX TOHATHM, NPUMEHATh COOTBETCTBYIOIIME IOHATHS MPU ONHCAHUU
CTPOEHHUSI W CBOWCTB HEOPraHUYECKUX UM OPraHMYECKUX BEIIECTB U HX
IIPEBPAILICHUN; BBIABISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C MOHATUSIMU U
MPEJICTABIICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;
c(hOpPMHUPOBAHHOCTh ~YMEHUW  HCMOJIb30BaTh HAMMEHOBAHUS  XUMHYECKHUX
COCMHEHUN MEXIYHAPOAHOTO COK3a TEOPETUYECKOW M MPUKIAJTHON XHUMHUHU H
TPUBUAIbHBIC HA3BAaHUSI BAXKHEUIIMX BEUIESCTB (ITWJICH, allETWICH, TIUILEPUH,
denoun, hopmalibieru, yKCycHasi KUCIOTa, TJIMIHUH, yTapHbIiA ra3, YIJIEKUCIIbIN ra3,
aMMUaK, TrallleHas W3BeCTb, HETallleHas W3BECTh, IMUTHbEBAs COJa U JPYTHUX),
COCTaBJISITH (POPMYJIBI HEOPTaHMYECKUX W OPraHMYECKUX BEIIECTB, ypaBHEHUS
XUMUYECKUX PpEaKIui, OOBSICHATh HX CMBICHI, MOATBEPXKAaTh XapaKTEPHbIC
XUMHUYECKUE CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMU U 3AMTUCIMHU
YPaBHEHUN XUMUYECKUX PEAKIUI;
c(hOPMHUPOBAHHOCTh yYMEHUM yCTaHABIMBATh MPHUHAJICKHOCTh HU3YUYEHHBIX
HEOPraHUYECKUX M OPTAaHUYECKUX BEILIECTB K OINPENEIICHHBIM KJIACCaM U IpyNaM
COCIMHEHUN, XApAaKTepHU30BaTh UX COCTAB U BAXHEUIIME CBOMCTBA; ONPEACIATH
BUJIbI XUMHYECKUX CBsI3€H (KOBaJeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPOIHAS),
TUTIB KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIAaCCU(PUIIUPOBATh XUMHUYECKUE
peaKIny;
BJIaJICHUE OCHOBHBIMH METOJAAMHU HAYyYHOTO IMO3HAHUSI BEIIECTB M XUMHUYECKHX
sBJIeHUH (HAOII0/IeHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJISTTUPOBAHNUE);
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, KOJIMYECTBA BEIIECTBA; MCIIOIb30BaTh CUCTEMHBIC
XMMHUYECKUE 3HAHUA [JI1 TPUHATHS PEIICHUH B KOHKPETHBIX >KMU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;
c(OPMUPOBAHHOCTh ~YMEHHUH  IUIAHUPOBaTh M  BBINOJHATH  XUMHUYECKHM
AKCHEPUMEHT (MIPEBPALEHUS] OPTaHUYECKUX BEIIECTB MPU HArPEBAHUU, MOJIyYEHUE
ATUJICHA U U3YYEHUE €0 CBOMCTB, KAYECTBEHHBIE PEAKIINY HA AJIbJIETU/IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; JIeHaTypamusi OEJIKOB NMpW HArpeBaHWM, IBETHBIC PEaKIIUU
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O€NKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpEeNesTb CpPeay BOTHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKIIUH HA CyJIb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHMS; peliaTh dKCIEPUMEHTAIBHBIE 33/ayu 10 TemaMm "Mertamsl" u
"Hemetannsl") B COOTBETCTBUM C TpaBUJIAMU TEXHUKUH OE30MAaCHOCTH IpH
oOpallleHuu C BeIeCTBAaMU U JaOOpaTOPHBIM OOOpPYAOBAaHUEM; IMPEACTABISAThH
pe3ynbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid ©u (HOpMyIHpoBaTh BBIBOABI Ha OCHOBE JTHX
pEe3yJIbTaTOB;

9) chopMHPOBAaHHOCTh yMEHHSI AHAIM3UPOBATh XHMUYECKYH  HH(MOpPMAIHIO,
[OJy4yaeMyl0 W3 pa3HbIX HCTOYHHKOB (CPEICTB MaccOBOM HH(OpPMAIUH, CETh
WHTepHeT U 1pyrue);

10) chopmMupOBaHHOCTh YMEHUH COOITIOATH MIPABHIIA SKOJIOTUIESCKH EIeCO00pa3HOTO
MOBEJEHUSI B OBITY U TPYAOBOM JEATENBHOCTH B ILENSIX COXPAHEHUSI CBOETO
3710pPOBbS M OKPY’KAIOIIEW MIPUPOJHOM CPEABI; YUUTHIBATh OMMACHOCTh BO3ACHCTBUA
Ha >KMBBIE OPraHU3Mbl ONPENEIECHHBIX BEIIECTB, MOHUMAs CMBICI IOKa3aTess
IPENEIBbHOMN T0ITyCTUMOW KOHIIEHTPALUU;

11) inst oOydvarommxcst C  OTPAaHMYCHHBIMH ~ BO3MOXKHOCTSIMH  37I0POBBSL:
c(OpPMUPOBAHHOCTh YMEHUS IPUMEHATH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX
MMO3HAHHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JINYHOCTHBIE pe3yjbTAaTbl OCBOCHHMS O00pa30oBaTeJbHOM MPOrpaMMbl

AOJIZKHBI OTPAXKATH:
c(hOPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMUA OOYYarOIIEerocsi Kak aKTUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA,;

YMEHHUE B3aUMOJEHUCTBOBATh C COIMAIILHBIMU MHCTUTYTAMH B COOTBETCTBUM C MX
(GYHKIIUSIMHA 1 HA3HAUYCHHUEM;

c(hOpMHUPOBAHHOCTH 370pPOBOr0 M 0€30macHOro oOpasa >KM3HU, OTBETCTBEHHOIO
OTHOUIEHHUS K CBOEMY 3J10POBBIO;

FOTOBHOCTh K aKTHUBHOW JICATCIILHOCTH TEXHOJIOTMYECKOM M COIMaJIbHOM
HaIpPaBJICHHOCTH, CIOCOOHOCTh HWHUIIMUPOBAThH, IUIAHUPOBATH W CAMOCTOSITEIBHO
BBITIOJIHAT TAKYIO €SI TEIBHOCTD;

YyMEHHUE TPOTHO3UPOBATH HEOJIArONPUATHBIE DKOJIOTUYECKHE IOCIEACTBUS
MPEANPUHUMAEMBIX AEHCTBUN, IPEIOTBPALIATD UX;

OCO3HaHWE IIEHHOCTH HAy4YHOW HESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO I€SITEIbHOCTh MHIMBUIYaJIbHO U B TPYIIIIE.

MeTanpeameTHble pe3yiabTaThl OCBOEHHSI 00Pa30BaTe/bHOI MPOrpaMMbl
JTOJIZKHBI OTPAKATD:

CaMOCTOSTENbHO (DOPMYITUPOBATh U AKTYyaJIU3UPOBATH IPOOIEMY, pacCMaTpUBATh
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€€ BCECTOPOHHE;
yCTaHABJIMBATh CYIISCTBCHHBI TPH3HAK WM OCHOBAaHUSA JUIS CpPaBHCHUS,
KJIacCU(UKAIIUA U 000OIICHHUS;

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

BBISIBIISITh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEYHS B paCCMaTPUBACMBIX SIBIICHUSX;

BJIaJICTh HaBBIKAMH YYCOHO-MCCIICIOBATEILCKOM M TIPOSKTHOH JCATEIBHOCTH,
HABBIKAMH pa3pelieHus mpoosem;

CIIOCOOHOCTh YW TOTOBHOCTH K CaMOCTOSITEILHOMY IOHWCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, MPUMEHCHUIO PAa3IMYHBIX METOOB ITO3HAHMS;

OBJIAJICHUE BUJAMHU JIESITCIIBHOCTH 110 TIOJYYCHHWIO HOBOTO 3HAHUS, €ro
WHTEPIpETANN, TPEoOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX CUTYAIHSX,
B TOM YHCJIC TIPH CO3/TaHUH YICOHBIX U COITMATBHBIX TIPOCKTOB;

dbopMupoBaHrE HAYYHOTO THIIA MBIIIJICHUS, BIaJICHUE HAYYHOH TEPMHUHOJIOTHEH,
KJIIOUEBBIMU IOHATHSMH U METOJIaMU;

yMETh TEPEHOCHUTHh 3HAHHMS B IIO3HABATEIBHYIO M MPAKTUYCCKYIO OO0JacTh
KU3HEICATCIHbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX IIPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJICH, TIpEJjIaraTh OpUTHHAJIbHBIC TTOAXO/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOYCKAOIIHE albTEPHATUBHBIC PEIICHNS,

BJIQZICTh HaBBIKAMH IMOYYCHUS HWHPOPMAIMA M3 WCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIIATH TOWCK, aHAJIU3, CHCTEMATH3aIlMI0 U WHTEPIPETAINIO
nH(OPMAITUHU Pa3TMYHBIX BUIOB U (DOPM MPEICTaBICHUS;

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 HHGOPMAIMOHHON
0e30I1acHOCTH;
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2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEAMETA

2.100beM yueOHOT0 npeaMeTa U BUAbI Y4eOHOil padoThI

Bun yueOHO# paOoThI O0bem yacoB

O0BEM 00pa3oBaTEIBLHOM MPOTPAMMBI 148

Y4yeOHast Harpy3ka oOyJaroIIMXCsl BO B3aHMMOJCHCTBHH C
npenoiaBaresieM (BCero), 136

B TOM HHUCJIC:

- JICKIIAH 98
- IPAKTUYECKHE 3aHATUS 22
- TabopaTtopHbie PabOThI 16
[IpoMexyTouHas aTTecTalus 12

[IpomexxyTouHas arrectauus B popMe sK3aMeHa




2.2. TemaTuyeckuid JIaH U couepmaﬂﬁ% Y4eOHOro nmpeamMera

HaumeHnoBanue Oo6bem
Conep:kanue y4eOHOro MaTepuaJa, JJad0paTopHbie U MPAKTHYECKHE 3AaHATHS
pa3aesioB U TeM 4acoB
1 2 3
Paznen 1 Teopernueckne 0CHOBbBI XUMUM
Tema 1.1 Atom. CocTaB aTOMHBIX siJiep. XUMHUUYECKUH 351eMEHT. M130TonbI. DNEKTPOOTPULIATEIBHOCTh 2
Crtpoenue aTomMa u
IMepuoanueckas CtpoeHue 3JIeKTPOHHBIX 000JI0UYE€K aTOMOB, KBAHTOBBIC YMCIA. DHEPreTHUECKUE YPOBHU U 2
cHeTeMa XuMuueckux | TOAYPOBHH. ATOMHbIC opoutanu. Knaccudukamnus XMMHYECKHX 3JeMeHToB (S-, p-, d-, f-
>7eMEHTOB aneMeHThl). PacnpesneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpOUTAISIM.  DJIEKTPOHHBIC
KOH(QUIypallMM aTOMOB JJIEMEHTOB IIE€PBOr0O-4€TBEPTOrO IEPHOJOB B OCHOBHOM U
JI.A.MenaesieeBa t
BO30YKJIEHHOM COCTOSIHUU, JIEKTPOHHBIE KOH(PUTYpaAIlUX HOHOB.
[lepuonnueckuii 3akoH U llepuoamyeckass cucremMa xumuueckux »diemeHToB J[.U. 2
MenpneneeBa. CBsi3p NMEPUOAUYECKOTO 3aKoHA U llepronnyueckoil cUCTEMbl XUMHYECKHUX
AJIEMEHTOB C COBPEMEHHON TEOpUEW CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKHUX DIJIEMEHTOB M 00pa3yeMbIX HUMH MPOCTHIX U CIIOKHBIX BEIIECTB IO
rpymmam u nepuojaam. 3HaueHune nepruoanyeckoro 3akona .M. Menneneena.
Tema 1.2 XuMHuueckass CBs3b. BHObl XMMHUUYECKON CBSI3U: KOBAJICHTHAs, MOHHAs, METaJLUIMUECKas. 2
XumMuyeckas CBf3b Mexanusmbl 00pa3oBaHMsI KOBAJICHTHOW CBSI3U: OOMEHHBIM W JOHOPHO-AKIEMTOPHBIN.
OHeprusi U nnvuHa cBs3u. [loysipHOCTH, HANPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM
cBs3u. Kparnseie cBsa3u. BogopoaHas cBsizb. MexMONEKYISIPHBIE B3aUMOAECHCTBHUS.
BemectBa MOJNEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. THUIBI KPUCTAILTMYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEIIECTB.
ITonsatTe o gucnepcHbIx cucrtemax. HMcrtuHHBIE pacTBOpbl. CHoOCOOBI  BhIpaXKEHUS 2

KOHIOCHTpAIUKU PACTBOPOB: MAaCCOBaA JOJI BCHICCTBA B paCTBOPEC, MOJIApHAA KOHOCHTPALA.
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Tema 1.3
JducnepcHbie
CHCTEMBI

11
HacsleHHbIe 1 HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

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

IIpakTuyeckoe 3anHsaTue 2 Pemenue 3a1ad Ha BBIYUCIICHHE Macchl (00beMa, KOIMYECTBA
BEILIECTBA) MPOTYKTA PEAKIUH, ECIIH OJTHO U3 BEIIECTB JAHO B BUJIE pACTBOPA C ONPEIETICHHOM
MACCOBOM JIOJIEW PACTBOPEHHOIO BEILIECTBA

Tema 1.4 OcHOBHBIE
3aKOHBbI XUMHH

Krnaccudukanysa XuMHUECKUX peaKUil B HEOPraHUYECKON XUMHUH. 3aKOH COXPAHEHUSI 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
JlaGopaTopHas padora 2 OnpezesieHle cpelibl PACTBOPOB BEILIECTB C MOMOIBIO
YHUBEPCAIBHOTO UHIUKATOPA
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/IKaI_II/IH N HOMCHKJIATYpa HCOPraHMYCCKHX BCIICCTB. TpI/IBI/IaJ'IBHBIe Ha3BaHUA

OTACJIbHBIX HpCI[CTaBHTCJIeﬁ HCOPraHN4ICCKUX BCUICCTB.

Oxcuppl: onpesenenue, Kiaccudukaims, XAMHUYECKUE CBOMCTBA OCHOBHBIX, KHCIOTHBIX U
aM(pOTEpPHBIX OKCHJIOB

Kucaotsl: KJ'IaCCI/I(bI/IKaLII/IH, XUMHYECKHE CBOMCTBA. PeaKHI/II/I KHCJIOT C MCTAaJlJIaMH.
KuCa0ThI-OKHCIIUTEIIHN.

OcobeHHOCTH B3aUMOICHCTBUE KMCIIOT-OKMCIMTEICH C METalJIaMHU

OcHoBaHus : onpeaesieHue, Kiaccudukays, XMMUUIeCKHe CBOMCTBA. XUMHUECKHUE 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

Bonopon. Ilonydyenue, ¢u3myeckue M XUMHUYECKHE CBOWMCTBA: PEAKIIUM C METa/IaMU U
HEMETaJlJIaMH, BOCCTAaHOBHUTEIbHBIC CBOMCTBA. ['mapunbl. Kucnopon, o30H. dusnyeckue u
XAMHUYECKUE CBOMCTBA U IIPUMEHEHHUE KUCIOPOAA 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 Ipupo/e, CriocoObl MoTydeHus1, GU3HIeCKUe M XUMHICCKIE 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
cBorictBa. @ochuasl u pochun. Oxcunbl hochopa, hochopHas Kuciaora v €€ CoJiu.

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 KauecTBEeHHbIE PEAKIIUM HA HEOPTraHUYECKUE MOHBI U KAaTUOH
BOJIOpOAA

Tema 2.2
XuMH4YecKue
CBOMCTBA METAJLJIOB

[Tonoxenue meramwioB B [leprogudeckoit cucteMe XUMUYECKUX 3JIeMEeHTOB. OCOOEHHOCTH
CTPOCHHSI DJICKTPOHHBIX 000J0YeK aTroMoB MeTaioB.O0mme ¢GU3NYSCKHEe CBOMCTBA
METAJLJIOB. [Ipumenenune METAJJIOB B OBITY 151 TEXHUKE. CmutaBsl
METAJIOB. DJIEKTPOXUMHUYECKHUN AT HAPSKEHUN METAJIIOB.

O6mrast xapakrepuctuka metawioB |A-rpynmer Ilepuogudeckoil CHCTEMBI XUMHUYECKHUX
aneMeHToB. HaTpuili W kanuii: mnonaydeHue, (QuU3NYECKHME W XHMHUYECKHE CBOMWCTBA,
PUMEHEHHUE MPOCTHIX BELIECTB U UX COCTUHECHUI.

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 METAJIOB 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). [Toayuenne u mpuMEHEHKE Kelie3a U €ro CIIaBOB.

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 ¥ €ro COEUHEHHUI.

JlaGopaTopHas padora 5 KayecTBeHHbIE peaKIIUM HA KATUOHBI METAJJIOB.

IIpakTnueckas padora 4 PemieHue pacu€THbIX 3a7ady: — pacu€Thl MAacChl BEIIECTBA WM
o0beMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce€ WM 00bEeMy OJHOTO U3
YYACTBYIOIIMX B PEAKIMU BEIIECTB, — BBIUMCICHHUE MAacCOBOM JIOJM U  MOJSIPHOU
KOHIIEHTpAI[MH BEIIECTBA B pACTBOPE; — BHIYMCIICHUE MACChI (00BheMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa pEaKLNH, €CJIA OJHO U3 BEILIECTB JAaHO B BUJIE PACTBOPA C OMPEIEICHHOW MacCOBOM
JI0JIEN paCTBOPEHHOTO BEILIECTBA

KonTpoJsbHas padora no pasueiy 2

Paznen 3 Oprannyeckasi Xumusi
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Tema 3.1

Ipeamer
OPraHU4ecKOi XMMHUHM.
Teopusi crpoeHusn
OPraHU4YecKux
coequHeHui A. M.
BbyrtiepoBa

I

[IpeameT u 3HAUCHUE OPTrAaHUYECCKOW XUMHUH, TIPEACTABICHHE O MHOTOOOpa3i OPTraHNIECKUX
coenuHeHuid. Teopus cTpoeHust opraHudeckux coenuHeHudd A.M. bytiepoBa. 3HaueHue
TEOPUHU CTPOCHUSI OPraHUYECKUX COEAUHEHUN. MOJNeKyIsipHble U CTPYKTYpPHBIE (OPMYIIBI.
CtpyKTypHBIE dbopMyIIbl pa3IUYHBIX BUJIOB: pa3BepHyTas, COKpalIeHHas,
ckenetHas.M3omepusi. Bunbl uzoMmepun: CTpyKTypHasi, IpPOCTPAHCTBEHHAS.

Tema 3.2 IIpenenbHble
YIJIEBOIOPOIBI —
AJIKAHbI,
HUKJI0ATKAHbI

Anxanbl. ['omMonorudeckuil psii ajkaHoB, oOmas ¢opMyiia, HOMEHKJIATypa U H30Mepusl.
DNEKTPOHHOE M INMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKAHOB. XHWMHUYECKHE CBOMCTBA
AJIKaHOB: PEaKIUy 3aMEILEHUs, U30MEPU3ALINM, NETUIAPUPOBAHU, LIUKIM3ALMY, TTMPOJIN3a,
KpekuHra, ropenus. Haxoxnenue B npupoze. CrocoObl MOTy4eHus: 1 IPUMEHEHUE AJIKAHOB.

[uxknoankanel. O0mas dopmyna, HOMEHKIaTypa U uzomepusi. OCOOCHHOCTH CTPOEHUS U
XUMUYECKUX CBOMCTB MaibIX (IMKJIOMPOIAH, IMUKIOOyTaH) W OOBIYHBIX (IIMKJIOMEHTaH,
IIUKJIOTEKCaH) IUKJIOAIKAHOB

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

Anxenbl. ['omonornueckuii psin ankeHoB, obmas dopmyrna, HOMEHKIATypa. Puznyeckue
CBOWCTBA AaJKEHOB. XHMMHUYecKHe cBoucTBa. IIpaBmiio MapkoBHukoBa. KauecTBeHHbIE
peaklMu Ha JBOMHYIO CBA3b. Cr1OCOObI MOMyYEeHHs U IPUMEHEHUE aJIKEHOB.

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

AJIKaEHBI. Knaccudukanus AJIKaJMEHOB (comnpsiKeHHBIE, W30JIMPOBAHHBIE,
KymyaupoBaHHble). CrocoObl TOMyYeHUS M TNPUMEHEHHE aJKaJAHCHOB. AJIKHHBI.
["oMonorudeckuii psii amkUHOB, 001mast popMyIia, HOMEHKIATypa U u3oMepus. Pusznyeckue
CBOMCTBA AJIKUHOB. XHUMUYECKUE CBOMCTBA
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Tema 3.4
Apomatuyeckue
yIJIeBOAOPOAbI
(apenb1)

ApomaTudeckue yriaeBoaopoabl. [‘omonormueckuii psn apeHoB, oOmas  Gopmyda,
HOMEHKJIaTypa W H30MepHs. XMMHYECKHE CBOMCTBAa OEH30Jla U €ro TOMOJIOTOB: pEeakluu
3aMelIeHUs] B OEH30JIbHOM KOJIBIE U YTJIEBOJOPOJAHOM paJHKaie, peaKiui MPUCOSTNHEHN,
OKHUCJICHHE TOMOJIOTOB OEH301a.

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. OU3nyecKue CBOMCTBA CIUPTOBXUMUYECKHE CBOMCTBA. KauecTBeHHass peakius Ha
OJIHOATOMHBbIE CHUPTHL. DPUZHOJOTHUECKOE JEWCTBUE 3TAHOJIA M METAHOJAa HAa OpPraHu3M
YEJI0BEKA.

MHoOroaroMHsl€ CIIMPTHI: ITUICHIVIMKONb U IMULEpUH. PU3NUECKHUE U XUMUYECKUE CBOMCTBA,
KA4EeCTBEHHAs PEAKIU HA MHOTOATOMHBIE CITUPTHI. PU3HOIOrHYECKOE IEVCTBUE HA OPTAHU3M
yenoBeka. CriocoObl MOMy4YeHHs U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJIbI, B3aMMHOE BIUSHUE THAPOKCOTPYMIBI U OCH30JIBHOTO SIpa.
®duznueckue cBoiicTBa (perona. OcOOEHHOCTH XMMUYECKUX CBOMCTB (eHosa. KauecTBeHHbIE
peakuun Ha ¢eHon. TokcuuHocTh (penona. CrocoObl MONMy4YeHUs U MPUMEHEHHE (eHoJa.
®denondopmanbaeruaHas cMoiia

JlabopaTopnasi padora 7 CBolicTBa COMPTOB: PACTBOPUMOCTh B BOJE, B3aUMOJIECHCTBHE
JTaHOJIa C HATPUEM, OKHCIIEHHWE OTWJIOBOTO CIHUPTAa JAUXPOMATOM Kalius (BO3MOKHO
WCIIOJIb30BaHUE BUIEOMATEPHUAIIOB)

IIpakTuyeckas pad6ora 5 CocTaBieHHE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOPMYI
OPraHUYECKUX BEIIECTB OTICIBHBIX KJIACCOB, UCIOJIB3Ys UX HA3BaHUS 110 CUCTEMATHUYECKOU
HOMEHKJIAType
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Tema 3.6
KapOouuniabHbie
cOoeIMHEeHUS:
aJbJernbl 1 KeTOHBI.

KapOoHoBbIe HCJIOTHI.

Caoxubie 3¢upsbl.
AKupbi

KapOoHuiibHbIE COETUHEHUS: aJIbJACTU/IbI U KETOHBI. ['OMONOrndyeckre psiibl albIeruioB U
KETOHOB, o011ast hopmysa, H30MepHusi U HOMEHKJIaTypa. PU3nyecKre CBOMCTBA allbJIETHAOB U
KeTOHOB. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. MHOr0o0oOpas3ue KapOOHOBBIX KUCIOT

Cnoxunble 3¢upsl. ['omonornueckuii psan, oOmas (opmyna, M30Mepus U HOMEHKIATYpA.
Kupsl: cTpoenue, GU3MUYECKME U XUMUYECKHUE CBOMCTBA >KUPOB: THUAPOJIU3 B KUCION U
HICJIOYHOU cpeax.

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

Tema 3.7 YriieBoabl

Knaccudukanus yrieBomoB (MOHO-, OU- W TOJHUCaxapuibl). MoHOcaxapubl: TIIOKO3a,
bpykTo3a, pubo3a, rajgakTosa, Je30KCHUpuoo03a. XUMUYECKHE CBOMCTBA
TIII0KO03bIL. Jlicaxapuipl: caxaposa, MaibTo3a U JIAKTO3a.

[Tonucaxapuabl: Kpaxmai, TJMKOTeH U 1eiunoio3a. CTpoeHue MakpOMOJIEKYyJ Kpaxmana,
IJIMKOTEHA W MEJUTIONIO3bl. XHWMHYECKHE CBOWCTBA Kpaxmaia (THApPOJIN3, KadueCTBEHHAas
peakuus ¢ omom). XUMUYECKHE CBOWCTBA IEIITIONO3bI (TUAPOJIN3, PEAKIUs IMOTyYeHUE
a¢upoB 1eo0361). [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIIEIIK)

Tema 3.8
A3oTcoaep:kaime
COoeIUHEeHUS

AMHWHBI — OpPraHMYECKHE NPOU3BOJHBIE aMMHaka. AHWIMH — NPEACTaBUTE]Ib AMUHOB
apomaTtudeckoro psiiaa. CTpoeHue aHWIMHA. AMUHOKHUCIOTBHL. HOMEHKIaTypa v u30Mepus.
OtnenbHbIE TPEACTABUTENN 0-:aMUHOKHUCIIOT

benku kak nmpupoaHbie moauMepsl. [lepBudHas, BTopudHas U TpETUYHAs CTPYKTypa OCIKOB.
XMMHUYECKHUE CBOMCTBA OEJIKOB
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JlabopaTopnasi padora 8 “UneHTtudukanms OpPraHUYECKUX COCIUHCHUNM OTACITBHBIX
KkiaccoB” MpeHTudukamms OpraHWYeCKUX COSAWHEHUN OTACIBHBIX KJIACCOB (HA MpUMEpE

aJbJIETUIOB, KpaxMala, YKCYCHOW KHUCIIOThI, OEIKOB U T.M.) C UCIOJIb30BAHUEM HUX (DU3UKO- 2
XUMUYECKUX CBOWCTB M XapaKTEPHBIX KaueCTBEHHBIX peakiuid. JleHarypamusi Oenka mnpu
HarpeBaHuu. L[BeTHBIE peakiu OEIKOB.
KounrpouasHast padora no pasaeiy 3 2
Paznen 4 XumMus 4 :KU3Hb
Ponp xumum B oOecriedeHMHM YCTOWYMBOTO pa3BUTUSA denoBedecTBa.Ponb xumuu B
00€eCIleYeHUN DHEPreTHUecko 0Oe30macHOCTH. XHMHS W 370pOoBbe uenoBeka. [IpaBuia
0e30MacHOr0 MCMOJB30BAHMS MPEMapaToB OBITOBOM XMMHHM B MOBCEAHEBHOW Xu3HU. Poib 2
Tema 4.1 MeToanbl o
XUMUH B 00€CTICUCHUH MTUIIEBOM 0€30MMacHOCTH.
MO3HAHMUS B XUMMH.
XuMuA 4 )KU3Hb . .
IIpakTnueckass padora 6 Dkosormueckas OE30MACHOCTh MOCJIEACTCTBUNA OBITOBOM W
MIPOU3BOJICTBEHHOM JESATEILHOCTH YEIOBEKA, CBSI3aHHAS C MepepadOTKOMN BEIIECTB 4
(cocTaBieHUe U 3alIUTa KeMCOB ¢ yueToM Oynyiei mpodhecCUOHAIBHOU IeITeIbHOCTH )
IMpome:xkyTouHasi arTecTanusi (IK3aMeH) 12
Bcero 148
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3. YCJIOBUSI PEAJTU3ALIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOM
JTUCHUTIIMHBI

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 MTOCOOUI IO XUMUH.

O6opynoBanue jJadopaTopru U pado4uX MecT J1a00paTOpHu:

- BBITSDKHOM 1mKad; JgabopatopHoe 00OpyJOBaHWE: TEPHOIUYECKass CHCTeMa
xumuueckux sneMeHToB J.M. MenneneeBa, psiig  HanpsiKEHUW METAUIOB, P
AIEKTPOOTPULIATEIIFHOCTH METAJNIOB, TaOIHIla PaCTBOPUMOCTH, XHUMHUYECKas IOCYy/a,
XUMHUYECKHE PEAKTHUBBI, JAOOPAaTOPHBIE BECHl M PA3HOBECHI, MOJICIM OPTraHUYECKUX
BEIIICCTB.

3.2. UndopmanmoHHoe odecriedeHre peaTu3aniu NporpaMmbl
Jns  peanuzauuv  NporpaMmbl  OUOIUMOTEYHBIM  (QoHA  00pa3oBaTEIbHOM

OpraHW3alMk JIOJDKEH WMETh TIeYaTHBhIE W DJICKTPOHHBIE O0pa3oBaTelbHBIC U
uH(OpPMAIMOHHBIE PECYPCHI JJI MCTOIL30BaHMs B 00pa3oBaTelbHOM Mporiecce. [Ipu
dbopmupoBannu 6MbIMOTEYHOTO (HOHIA 00pa30BATEIHLHOM OpraHu3aIueil BLIOUpaeTcs
HE MEHEE OJHOTO H3JaHUusl W3 MEPEUUCICHHBIX HUXKE MEYaTHBIX W3AaHUM U (WIn)
AJICKTPOHHBIX M3JaHUH B KadeCTBE OCHOBHOTO, MPH OTOM CIHCOK, MOXET OBITH
JIOTIOJTHEH HOBBIMH M3IaHUSIMHU.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHM YYEBHOI'O
HNPEIMETA «XUMMUA»

KOHTpOJ'H) H OLICHKA PC3yJIbTATOB o6yquH;1 OCYyHICCTBJEACTCA ITPCIIOAaBaTCIICM B

MpOIECCE MPOBENCHUS MPAKTUUECKHUX 3aHATUHN U TaOOPaTOPHBIX paboT, TECTUPOBAHUS,

a TaKXC BBbIIIOJIHCHHA 06yllaIOIHI/IMI/ICSI HHAWBUIYAJIBbHBIX 3aHaHHﬁ, IIPOCKTOB,
HCCHCHOB&HHﬁ, HaIIUCaHUA KOHTPOJIbHBIX pa60T. PGSYJIBTaTI)I o6yquI/151 OIIPCACIIALOT,
qTo 06yqafonmec;1 JOJDKHBI 3HATb, IMIOHUMATh WU ACMOHCTPUPOBATH IIO0 3aBCPIICHHUH

W3YUYECHHUS IIPEAMETA.

Hpe}lMeTl—[l)Ie pe3yJabTaThbl 0CBOCHUSA

OcBoeHHbBIC yMeHNS,
YCBOCHHbBIE 3HAHHUS

OcCHOBHbBIE MMOKA3aTeJIH OIEeHKH
pe3yJabTaToB 00y4eHHsI

1

2

3

c(hOPMUPOBAHHOCTh TPEACTABICHUI: O
XHUMHYISCKOMN COCTaBJISAIONMICH
€CTECTBEHHOHAYYHOW KapTUHBI MUDPA,
pOIM XWMHUU B TIO3HAHWH SIBIICHHUM
MPUPOJIbI, B (HOPMUPOBAHUM MBIITUICHHS
151 KYJIBTYpPbI JINYHOCTH, ee
GbyHKIIMOHATBHON TPaMOTHOCTH,
HE00XO0IUMOMI VTS perieHus
MPAKTUYECKUX 33aa4 M OSKOJOTHYECKH
000OCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cperie;

3HaTh: POJIb U MECTO XUMHH B
COBPEMCHHOW HAY4YHOW KapTHUHE

BJIAJCHUC OCHOBOIIOJIararommumMun
XUMHUYCCKUMHU TIOHATUAMH, TCOPUAMMU,
3aKOHaMU n 3aKOHOMCPHOCTAMMU;,

YBEPEHHOE IOJIb30BAaHUE XHUMHUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOW;

c(OPMHUPOBAHHOCTh YMEHHUIl BBISABIATH
XapaKTepHbIe MPU3HAKU U B3aUMOCBS3b
MN3Y4EHHBIX MOHSTHH, MIPUMEHSATD
COOTBETCTBYIOIINE TTOHATHS npu
ONMCAHUU  CTPOEHUS U  CBOWCTB
HEOPraHWYeCKUX WM OpPraHUYEeCKUX
BEIIECTB U MX IPEBPAIICHUMN; BBISIBIISTH
B3aUMOCBSI3b XMMHMYECKMX 3HaHUU C

MHUpa;  OCHOBHBIE  METOJBI
HAyYHOTO  [IO3HAHUS  IIpH
M3ydeHUH XHMUH;
OCHOBOIIOJIATaIOIINEe
XUMHYECKHUE MIOHSATHS,
TEOpHH, 3aKOHBI U
3aKOHOMEPHOCTH;

0e30macHOCTH npu
MPOBEICHUT XUMHYECKHIX
OJKCIIEpUMEHTOB

YMeTh: OOBSACHATH u
00pabaThIBaTh pE3yJIbTaThI
MPOBEICHHBIX OTIBITOB,
PUMEHSTD METOIbI
MO3HAHWSA, TNPUMEHSEMbIE B
XUMUH npu peleHnH

IMPAKTUYCCKUX 3aaa4; JaBaTb
Ka4CCTBCHHLBIC 1

KOJIMYCCTBCHHBIC OLICHKHU 110

lMeeT nmpeacTaBieHUe O MecTe
XMMHU B COBPEMEHHON Hay4HOU
KapTUHE MHUPA, IOHUMAET POJIb
XUMHH B OPMUPOBAHUU KPYTro30pa
1 O YHKITMOHATBHOW TPaMOTHOCTH
YeJIOBEKA /IS PELICHUs
MPAKTUYECKUX 3a/a4.

Y cTaHaBIMBAET IBOITIOLIMOHHYIO
CYIIHOCTh MEHJIEJIEEBCKOUN 1

COBPEMEHHOU (bopMynHpOBOK
nepuonnueckoro 3akona [ W
Menneneesa; 00BsICHSET
(GUBUYECKUH  CMBICT  CHUMBOJIMKH

MepUOINIECKOM TaOIUIIbI;
[MOHMMAET pOJIb IEPUOIUYECKOTO
3aKOHa B OOIIEll KapTHMHE MHpa;

3HAKOMUTCS c pa3IUYHBIMU
MOJIETISIMU ~ TaONUIl  XUMHUYECKUX|
HIIEMEHTOB

Onepupyet XUMHYECKUMHU
MTOHSTHSIMH: aToOM,  BEILECTBO,
MOJIEKYJIa, SJIEMEHT;

- paznuyaer MPOCTHIC u

CJI0KHBIC BEIIECTBA;
bopMyIUpyeT 3aKOHBI

XMMUY;
-OCO3HA€T  pOJIb  XUMHYECKOIO
HKCIIEPUMEHTA JIJISl U3YUEeHUS XUMUH;
-OpUEHTUPYETCS B
MOJICJINPOBAHUH XUMUYECKUX
[IPOLIECCOB;

- HIOHMMAaeT 3HAYUMOCTh XHUMHUH IS
cBoel npodeccuu
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c(hOpMUPOBAHHOCTh YMEHHHA
HCIIOJIBE30BaTh HanMEHOBaHHU
XUMHUYECKUX coeqUHEHUN

MCKAYHAPOJHOTO COHO3a TeOpeTquCKOfI
141 HpHKHaHHOﬁ XUMHU WU TPUBUAIBHBIC
Ha3BaHUS BaXKHCHIIINX BEIICCTB (BTI/IJ'ICH,

XUMHNYCCKHUM ypggHeHI/ISIM;

NPUMEHSATH ITPAaBUIIa TEXHUKU
Oe3omacHOCTH npu
POBEICHUN XUMHUYECKHX

HKCIIEPUMEHTOB;
CaMOCTOSITENIbHO MPUMEHSITh
MOJTyYCHHBIC 3HAHUS JUIsI

ornepupyeT TMOHSATHEM - COCTaB
BEILECTBA;

pa3ianyaeT TMpOCThIE U  CIIOKHBIE
BEILECTBA 10 COCTABY;

COCTaBIIsICT XUMHUYECKHE
(GOpMyIbI  BEIIECTB, COTJIACHO HX

Ha3BaHUSM,

AlICTHJICH, NIMOCPUH, denom,moncka JOTIOJIHUTEIIbHON  [OIpeeNisieT KaueCTBEHHBI COCTaB
dopmanbaerusn,  yKCycHas KHCJI0Ta, yH(pOopMaun A |BCIECTBA; packpsIBaeT
TJIMIWH, YrapHbIA Ia3, YTIICKACIIBIU a3, camMOCTOATEIIEHOIO PEIIECHUS KOJIMYCCTBCHHBIN COCTaB
aMMUAaK, ralreHas HW3BeCTh, HeralleHas BEIICCTBA,;

[PAaKTUYECKUX 3a]1a4 3HAaeT W TNPUMEHSIET  TpaBUII
c(OpPMUPOBAHHOCTD YMEHUHU TeXHUKH O€30MacHOCTH TpHU paboTe
yCTaHaBJIUBaTh NPUHAIJIEKHOCTD c XHUMHAYECKUMU
M3Y4YEHHBIX HEOpPraHu4YeCKux u BCIIECCTBAMH  TIIPH  IIPOBEJICHHUH
OPraHM4CCKuX BCIICCTB K a0OpaTOPHBIX M MPAKTUYECKHX
OIpEAEIIEHHBIM KJjlaccaM W Tpylmnam pabor

PackppiBaeT yMeHUs  NOPOBOJIUTH
BJIAZICHUE OCHOBHBIMU METOJaMUu XUMUYCCKUN OKCIIEPHUMEHT;
Hay4qHOI'O O3HaHHUA BCIICCTB 124 3HAKOMUTCSI C pa3IMYHbIMU THUIIAMU
XMMHYECKMX SIBICHUH (HaOmoneHue, MOJIEIUPOBAHMS;
M3MEPEHUC, OKCIHCPpUMCHT, COCTaBIIAET CpaBHUTEJIbHBIE
MOJIETIMPOBAHHE); TaOHIIBL; onpezenseT

[pEeUMYLIECTBA U HENOCTAaTKU;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH
pacyeTbl MO0 XMMHUYECKUM (opmynam u
YPaBHEHUSM XHUMHYECKHX PEaKIUhd C
HCIIOJIb30BaHUEM (PU3MUYECKHX BEJIWYMH,
XapaKTePU3YIOIINX BEIIIECTBA c
KOJINYECTBEHHOM  CTOPOHBI:  MAaccHhl,
o0bemMa (HOpMalbHBIE YCJIOBHS) Ta30B,
KOJINYECTBA BEIECTBA; HCIOJIb30BATh
CHUCTEMHBIC XHMHUYCCKHUE 3HaAHUA I
OPUHATHS pEIIeHU B  KOHKPETHBIX
PKU3HCHHBIX CUTyallUAX, CBA3aHHBIX (|
BEIIECTBAMH U MX IPUMEHEHUEM;

os0upaer Marepuag IO JIaHHOU
TE€Me;  COCTaBJIsieT  COOOILIEHHE,
pedepaTs BKJIFOYAIOLIEE

MHTEpECHbIE (DAKThI 0 XUMHH

[[poBOIUT pacyeThl MO XUMUYECKUM
dbopMynaM U ypaBHEHHSIM
XAMHYECKUX PEaKIUi, UCTIOIb3YET
3HAHUS JIs PELIECHUS] KOHKPETHBIX
MMPAKTUYECKUX 33724
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c(hOpMUPOBAHHOCTh YMEHHHA
[IAHUPOBATh U BBIMOIHITH XUMHUECKUN
DKCIIEPUMEHT (npeBpaiueHus

OpraHMYECKUX BEUIECTB IIPU HArPEBaHUH,
[IOJIyUeHUE OTWIEHA U H3YyYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEaKlIUU Ha
QJIbICTU/IbI, Kpaxmarll, YKCYCHYIO
KHUCIIOTY; JeHarypauus OelKOB IHpu
HATPEBAHUU, [IBETHHIC PEAKIUU OCIKOB;
[IPOBOAMUTH PEAKIMU HOHHOTO OOMEHa,
ONpEAEATh CpPeAy BOIHBIX PacTBOPOB,
KaueCTBEHHbIC peakuuu Ha Ccyiabdart-,
KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH
AMMOHHUSI, pelIaTh SKCIEPUMEHTAIbHBIC
3ajaun 1o TemMaM "'Metamiel"  u
"Hemeramnsl') B COOTBETCTBHH  C
MpaBUJIAMUA TEXHUKHA OE30MACHOCTH TIPH
oOpareHun c BEIIECTBAMHU u
mabopaTOPHBIM o0opynoBaHueM;
MPEACTABISATH PE3yIbTaThl XUMHYECKOTO
PKCIiepUMeHTa B (GopMe  3amucu
YPAaBHEHUN COOTBETCTBYIOIIMX pPEAKLUN
U (opmynHpoBaTh BHIBOJBI HAa OCHOBE
ATUX PE3YyJIbTaTOB;

c(hopMUPOBAHHOCTH YMEHUS
QHAJTN3UPOBATh XUMHUYECKYIO
MH(pOpMalLMIO, MOTY4aeMyl0 U3 pa3HbIX
MCTOYHUKOB (cpenctB MaccoBOM
nH(popMaluu, cetb UHTEpHET u Apyrue);

c(hOpMUPOBAHHOCTh YMEHHUI COOJIIOAATH
[paBUJIa 9KOJIOTHYECKU
11€1€CO00Pa3HOr0 MOBEIEHUSI B OBITY U
TPYAOBOM  AEATEIBHOCTH B  LEJAX
COXpAaHEHHs  CBOErO  3J0pOBbI U
OKPY’KaIOILIEeH IIPUPOIHOMN Cpebl;
YUUTBHIBaTh ONAaCHOCTb BO3ACUCTBUS HA|
PKUBBIE ~ OpPraHU3Mbl  OIIPENIEIICHHBIX]
BEILIECTB, IMOHMMAas CMBICI ITOKA3aTeNs
[pEAEIbHON JIOITYCTUMOU

Ui O0y4arolUXCcsl ¢ OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 310POBBSL:
c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX
METOJIaxX MO3HAHUSI  BEIIECTB u
XUMHYSCKUX SBJICHUM;
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3HaeT W NPUMEHSET MPaBUIIQ
TEXHUKHA OE30MaCHOCTH TpU padoTe
C XUMHYCCKHUMH
BCIICCTBAMHU ITPH MTPOBEACHUN
TabOpPATOPHBIX U MPAKTHUYECKUX
pador
[TpaBHIIEHO TIPOBOJIUT XUMUIHECKUE
DKCIICPUMCHTBI
[TpoBOAWT Ka4eCTBEHHBIC PEAKITUU
YMeeT npeAcTaBsTh pe3yabTaThl
XUMHUYECKHX YKCIIEPUMEHTOB B
(dbopMe XUMHUECKUX YpaBHEHHH

'YMeeT aHamu3upoBaTh U NPUMEHSITh
0JIy4eHHYI0 MH(OopMaIuio

YMeer co0Iro1aTh MpaBUJIa
DKOJIOTUYECKU 1esecoodpasHoro
MOBE/JCHUA B OBITY U TPYyIOBOU
NIEATEIIBHOCTH B LEJSIX COXPaHEHMS]|
CBOEr0 370pOBbS M OKPYKaOIIEH
[IPUPOIHON Cpeabl

OOyuatromuecs ¢ OrpaHUYEeHHBIMU
BO3MO>KHOCTSIMU 3JIOPOBBS: YMEIOT
[PUMECHSITH 3HAHHUSI 00 OCHOBHBIX
IIOCTYHHBIX METOAax IMTO3HAHUA

BCIICCTB U XUMHNYCCKHUX HBJ'ICHPIfI;
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