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MMOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJI€Ha Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepanbHOil pabodeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIIECTIIUHU MPENOJaBaHusl y4eOHOTO npeaMeTa « XUMUs
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMHUU Ha€T TPEACTABICHHUE O LEIAX, OOIIeH CTpaTeruu
OoOy4eHHs, BOCIHTAHWS ¥ Pa3BUTHA OOYYAIOMIUXCS CPEACTBAMHU Yy4eOHOTO
npeamera, YCTaHABIIMBAET 00s13aTeNIbHOE peaMETHOE CoJIepKaHue,
MpEAyCMaTPUBAET PACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
paznenaM W TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIEseT KOJIUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTepUCTUKU coZIepKaHUs, PEKOMEHIYEMYIO
MOCJEA0BAaTEIbHOCTh M3YYEHHMS] XHMHUU C YY4E€TOM MEXIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKM Yy4eOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcs, ONpeaAessieT BO3MOXKHOCTU TMpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHOM
IIporpaMMbl Ha YPOBHE OCHOBHOTO OOINIETO 0O0pa30BaHMs, a TaKXKe TPECOOBAHUM K
pe3yiibTatam 00y4YeHHUsI XUMUU Ha YPOBHE 1I€JIEW U3yUYeHUs IpeAMETa U OCHOBHBIX
BHJIOB y4eOHO-ITIO3HABATEIIbHOW JEATCIbHOCTH OOYYaroIIerocs II0 OCBOCHHIO
y4eOHOTo cojiepKaHusl.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Juisi (OPMUPOBAHHUS MUPOBO33PEHUS
oOyyaroierocsi, ero MpeACTaBICHUM O MaTEPUATbLHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (GopMuUpyeMble XUMHUEW TMPEJCTaBICHUS O B3aUMOIPEBPAIICHUIX
HPHEPIrUM M 00 HBOJIIOIMHU BEHIECTB B MPUPOJE, O MYTAX PEHIeHUs rio0aibHbIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJII  CaMOpas3BUTUSL |
dbopMupOBaHUSs KYyJIbTYPbI JUYHOCTH, €€ 00I1IeH U (YHKIIMOHAIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW  JIeSTEIBHOCTH,
AKCIEPUMEHTANbHBIX M HCCJEJA0BATENbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM NESITeTbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAYYHOTO MBIILIEHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIia HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIITNXCS;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHue 00Yy4aIOIIUXCSl.

JlanHple HampaBiieHUs B OOYYEHHHM XUMHMH OOECHEYHBAIOTCS CrHelupuKon
colepXaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIA  fABISETCS  NeAaroruuyecku
allalTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHUU Ha OMpPEACIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUs OPHUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CHUCTEMBbl MEPBOHAUYAIbHBIX MOHATUNH XUMHUH, OCHOB
HEOPraHMYECKOM XHMHU W HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUN
OPraHNYeCKON XUMHH.

CtpykTypa coaepKaHHsl MPOrpamMMbl MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOr0o noaxona K €€ m3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakuuu. OOe 53THU CHUCTEMBl CTPYKTYPHO OPIraHM30BaHbl MO IPHUHIMUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUSl 3HAHUN HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona 1. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMUYECKOMN CBS3U;

— TpelncTaBlieHUd 00 JIEKTPOJUTHYECKON OHUCCOIMAllMA BEIIECTB B
pacTBOpax.

- 0 XUMHAYECKON KUHETUKE U TEPMOJUHAMUKE.

Teopernyeckne 3HaHUS PacCMATPUBAIOTCS HA OCHOBE HMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIHHO OT OJIHOTO
YPOBHSI K JIPyroMy, BBINONHAS (YHKUUU OOBICHEHHS M MPOTHO3MPOBAHUSA
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS U TOJyUYCHHS
M3Y4YaeMbIX BEIECTB.

OcBoeHue coaepKaHus INPOrPaMMbl [0  XUMHUM  IPOUCXOAMUT  C
UCIIOJIb30BAaHUEM 3HAaHUW M3 paHee U3YYEHHBIX YYEOHBIX MPEIMETOB:
OKpYy>Xarolmud Mup, Ouoiorus, (u3uka, mMaTeMaTuka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[Ipy wu3yyeHHH XUMHH MPOUCXOAUT (HOPMHUPOBAHHME 3HAHMM OCHOB
XUMHUYECKON HAayKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYDBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUMH,
JOCTYMHBIX 000OIIEHUN MHPOBO33PEHUECKOTO XapakTepa, sA3blKa HAyKH, B
OpUOOIIEHNM K HAay4YHbIM MeETOJaM II03HAHUS IMpPU M3YyYEHUU BEILIECTB U
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XUMUYECKUX PEAKIUi, B (DOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMECHUU U
UX TPUMEHEHHH B Y4YeOHO-TIO3HABATEIBHOW U Y4EOHO-MCCIIEA0BATEIHCKON
JESATETHPHOCTH, OCBOCHHMHM TpaBWJ OE30MacHOTO OOpallleHHs C BEIIeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Ipn M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3OBaHUs BaXKHOE
3HaUEHWE TPUOOPENTH TaKHe MEIH, KaK:

— (dopmMupoBaHHEe WHTCIUICKTYadbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aTalTUPOBATHLCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaAmpaBJICHHOCTh OOy4YeHUS HA  CHCTEMAaTHYECKOE TMPUOOIICHHE
oOyyJarommxcsi K CaMOCTOSATENIbHOW TO3HABATEIbHON JIESITEIHbHOCTH, HAayYHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecredyeHne yCIOBUM, CIIOCOOCTBYIOMNUX MPUOOPETEHUIO 00YYaIOIIUMHUCS
OTBITA PAa3HOOOPA3HON MEATETHLHOCTH, TMO3HAHWS W CaMOIIO3HAHUS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIONINX YHUBEPCAIHHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ((opmupoBanue oOmeld (QyHKIIMOHATBHOM W  €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHITHL U OICHUBATH SIBJICHUS
OKPYIKaIoIero MHpa, UCIOJIb3Yysl 3HAHWUS W OMBIT, IMOJYYCHHBIC MPU HU3YUCHUU
XUMUHW, TPUMEHITh WX TPH pPEIIeHHH MpoOjeM B TOBCETHEBHOW KU3HU U
TPYAOBOU JIESITENBHOCTH;

— ¢opMmupoBaHue y OOydYalOIIMXCA T'YMAaHUCTHUYECKUX OTHOIICHUIA,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKU
1enecoo0pa3Horo MOBEJEHUsT B OBITY W TPYJOBOM JACSATEIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH IPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CAMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOodUIIs M HAMPABIECHHOCTH JaJbHEHIIIETO
oOyueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX JUIA HW3YYCHUS XHMHH Ha YPOBHE
OCHOBHOTO 001Ier0 oOpa3oBaHus, cocTaBiseT B 9 kiacce — 85 gacoB (2,5 gaca B
HEJIEITI0).



COILEPKAHUE OBYUEHUA

9 KUIIACC

BellleCTBO H XUHMHUYECCKas peaKus

[ToBTOpeHue u yriyoiieHue 3HaHU OCHOBHBIX pa3ziesioB Kypca 8 kiacca. CtpoeHue
atomoB. (CBOWCTBa AaTOMOB XWUMHYECKHMX DJJEMEHTOB, HX KOJIIMYECTBEHHBIE H
KAUECTBEHHBIE  XapAKTEPUCTHKU  (paguyc, DJIEKTPOOTPHULATENBHOCTh,  DHEPruUs
noHuzanun). [locnenoBaTenbHOCTD 3alOJNHEHUSI BJEKTPOHHBIX OpOMTaleld aToMoB
Majibix mnepuoAoB. OCOOEHHOCTH 3alOJIHEHMSI JJIEKTPOHHBIX OpOUTanell aToMoB
Oonbiinx nepuoAoB. llepumonuyeckass cucTeMa XUMHUYECKHMX DJIEMEHTOB B CBETE
IIPEACTABIEHUN O CTpOeHNH aroMa. CTeNneHb OKUCIICHNS U BAJICHTHOCTD. [IpeacTaBinenne
0 MEPUOANYECKON 3aBUCHUMOCTH CBONCTB XUMUYECKUX 3JIEMEHTOB
(37EKTPOOTPULIATENBHOCTD, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA, KHCIOTHO-
OCHOBHbIE CBOMCTBA OKCHJIOB M TUJPOKCHIOB) OT CTPOEHUS aTOMa.

Crpoenue BeuiecTBa. BellectBa B TBEpAOM, KUAKOM U Ira3000pa3HOM COCTOSHUU.
Bunbl XuMHuuecKou CBSI3U: MOHHAsI, KOBAJICHTHAS! (HEMOJISIPHASL, TOJISIPHAS ); OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN MEXaHU3M 00pa30BaHMs KOBAJICHTHOU CBSI3H.

MexxMoneKyJispHble B3aUMOJICUCTBUSL  (BOJOpOJHAs CBsI3b, CUJIBI Ban-nep-
Baanbca). Tumbel KpUCTAINIMYECKUX PELIETOK — aTOMHAs, MOHHAsA, MeTaJUln4yecKas,
MOJIEKYJISIpHAsi — U OCOOEHHOCTH UX CTPOEHUS. 3aBUCUMOCTh CBOWMCTB BELIECTBA OT TUIIA
KPUCTAJNINYECKON PEIIETKH U BUIA XUMUYECKON CBSI3H.

OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX peakuuil. Knaccudukarus
XUMHUYECKUX PEeaKIHil MO pa3IudyHbIM IMPU3HAKaM (10 YUCIY U COCTABY YYaCTBYIOUIUX
B pPEaKI[MU BEIIECTB, MO TEIIOBOMY 3(D(PEeKTy, 0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX IJIEMEHTOB, 110 00PAaTUMOCTH, TI0 YYaCTHIO KaTaJlnu3aTopa, 10 arperaTHOMY
COCTOSIHUIO PEearupyrolinX BEIIeCTB).

DJIEMEHTBl XUMWUYECKOW TEPMOAMHAMHUKU. OJHEPreTUKA XUMHUYECKUX PpEaKLUU.
TeroBoit 3h(dEKT XMMHUUYECKOW peakiuu. OJK30- U HIHAOTEPMUUYECKUE PEaKIIUU,
TEPMOXUMHUYECKHNE YpaBHEHUA. 3aKOH l'ecca W ero cneacTBus. BbluncieHusd
10 TEPMOXUMHUYECKUM YPABHEHHUSIM.

[ToHsATHE O CKOPOCTU XMMUYECKOU peaknu. 3aKOH AeHCcTBYOIMX Macc. DakTopsl,
BIIMAIOUIME HAa CKOPOCTh XHMHUYECKOW peakuuu. OHeprus aktuBauuu. lloHsThe
o katanuze. DepmenThl. UTHrHOUTOPBI.

[Tonsitue 06 0OpaTUMBIX W HEOOPATUMBIX XHMHYECKUX peakiusax. [lonsTue
0 XMMHUYECKOM paBHOBecuH, puHLMII Jle [llaTenbe. Y caoBus CMENEHU XUMUYECKOTO
paBHOBecus. DakTOpbl, BIMSAIOIIME HA COCTOSIHUE XUMHYECKOTO PaBHOBECHS.
[Iporno3upoBanue BO3MOXKHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPALIEHAN B PA3JIMYHBIX
YCJIOBUSIX Ha OCHOBE TMPEJCTaBICHUN 00 U3yUYEHHBIX DJIEMEHTAX XUMUYECKON KMHETUKHU
Y TEPMOJIMHAMHUKH.

OKHCITUTENBHO-BOCCTAHOBUTEIbHBIE peakunh. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE
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CBOMCTBA XMMHUYECKHX DJIEMEHTOB, 3aBUCHUMOCTb OT CTENEHH OKHCIICHUA. BakHbie
OKHUCJIUTENN U BoccTaHOBUTENU. [lepmanranar kanus (xapakrepuctuka). CocrapieHue
YPABHEHUM OKHMCIIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUN C MCIIOJIB30BAHUEM METOA
3JIEKTPOHHOTIO OajaHca.

DNEKTpOIUTHYECKasl JUCCOUMalMsa. XUMUUYECKUE pEeaKlUd B pacTBopax. Teopus
AJIEKTPOIUTUYECKON aucconanuu. PacTBopeHue kak (hU3UKO-XMMHUYECKUN Ipoliecc.
[ToHaTHE O TUAPATAX U KPUCTAIUIOTUIPATAX. DIEKTPOJUTHI U HEIIEKTPOIUTHI. KaTnoH®bI,
AHMOHBL. MeXaHu3M JHMCCOLMALMU BELIECTB C PA3JIMYHBIM BUJAOM XHUMUYECKON CBSA3U.
CunbHble M ciiadble 37eKTposuThl. CTeneHb JUCCOLMAIMN, KOHCTAHTA JUCCOIUAIUY.
HNonnoe  mpousBeneHwe  BoAbl.  BomopomHeii  mokaszarenb.  MHOuMKatopsl.
DNEeKTpOoIUTUYECKas: JUCCOIMALINS KUCIIOT, OCHOBAHUW U COJIEH.

Peakuun noHHOro oOMeHa. YCJIOBUS MPOTEKaHHUsS pPEaKlMii HMOHHOrO oOMeHa.
MonekynsipHble, MOJHBIE U COKpalleHHbIE HOHHbIE YpaBHEHHUs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAaHMUM M COJIEl B CBE€T€ NPEACTAaBICHUN 00 3IEKTPOIUTUUECKON
nucconuanyu. KauecTBeHHbIE peakliMi Ha MOHBI.

I'mpponus coset. MoHHBIE ypaBHEHUS THUIAPOIM3a COJIEA. XapaKTEP CpPEdbI
B BOJHBIX PaCTBOpAax COJIEH.

3Kcnepumeumaﬂbnoe usyuerHue geuiecme u AGNEHUU:

O3HakOMJIEHHE C MOJEISIMU KPUCTAIMYECKMX PpEHIETOK HEOPraHU4eCKHX
BEILIECTB — METAJJIOB U HEMETAIIOB (TpaduTa M ajiMasza), CIOKHBIX BEHIECTB (XJIOpUaa
HaTpus). MccnenoBanue 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peakiu OT BO3JAEHCTBUS
pa3ianuHbIX (GakTopoB. ONBITH, WITIOCTPUPYIOIIHE OOPATUMOCTh XUMUYECKUX PEAKIIHI.
HccnenoBanue 53IEKTPONPOBOJHOCTH PACTBOPOB, MpOIECCa TUCCOLMAIMU KHCIOT,
menouedt u coseil. [IpoBeneHne ONBITOB, WUTIOCTPUPYIOIIMX MPU3HAKU MPOTEKAHUS
peakuuii HFOoHHOro oOMeHa (00pa3oBaHME OCajIKa, BbIJIEJICHUE Ta3a, 00pa30BaHUE BObI).
[IpumeHnenue  WMHAMKATOpPOB  (JakMyca, MeTWwiopaHxka W (eHondTanenHa)
JUIA OTpeEJeNieHUs XapakTepa Cpelbl B pacTBOpax KHCIOT, OCHOBAaHHUNW U COJIEH.
[IpoBeneHMEe OMBITOB, MILTFOCTPUPYIOLTUX TIPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIX
peakuuii  (ropeHHe, peakuud  paszloKeHus, CcoeAuHeHus). Pacmo3HaBaHue
HEOPTaHUYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEaKIMi Ha HOHBL. Perienue
AKCTIEPUMEHTAIbHBIX 33/1a4 10 TeMaM: « OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUNY,
«I'maponus coneiny, « IAEKTPOIUTUYECKAS TUCCOITUAIUS.

HemeTajabl M UX coeaANHCHUSA

O61as xapakTepucTuka HemeTaioB. OCOOEHHOCTH CTPOCHHSI aTOMOB XUMHUYECKHUX
3JIEMEHTOB, TMPOCTBIX BEHIECTB, AUIOTponus. OKUCIUTEILHO-BOCCTAHOBUTEIBHbBIC
CBOKCTBa HeMETAJI0B. CpaBHUTENbHAS XapaKTEPUCTUKA COEAMHEHNN HEMETAIIIOB.

OO6mmas xapakrepucTrka rajoreHoB. OcOOEHHOCTU CTPOEHHUS aTOMOB, XapaKTePHbIE
crernenu okucieHus. CtpoeHue u pu3nueckrue CBOMCTBA MPOCTHIX BEIIECTB — rajOT€HOB.
XHUMHUYECKHE CBOWCTBAa Ha MpHUMEpE Xxjopa (B3aUMOACHCTBHE C METalaMH,
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HEMETaUIaMH, BOJIOH, miesnodyamu). XyopoBojaopord. ConsHas KHUCIIOTa, XUMUYECKHE
CBOWCTBA, IOJy4YECHHE, TPUMEHEHHE. JleiCTBHE XJIOpa U XJIOPOBOJIOPO/ia HA OPraHu3M
yesnoBeka. BaxkHelline XJOpuObl M HUX HaxoxaeHue B npupoae. Ilonstue
0 KMCJIOPOJCOAEPKAIIMX KHCIIOTaX XJI0pa U UX COJISX.

OO0miast xapakTepucTUKa XUMUYECKUX dJeMeHTOB VIA-rpymmbel. OcobeHHOCTH
CTpOEHUS aTOMOB, XapaKTEPHbIE CTENEHU OKUcIIeHud. CTpoeHne U pu3nyeckre CBOMCTBA
IPOCTBIX BEIIECTB — KHUCIOPOJA U Cepbl. AJUIOTPONHbIE MOAU(PUKALMHU KUCIOPOAa U
ceppl. XMMHUYECKHE CBOMCTBA cepbl (B3aMMOJECHCTBUE C HEMETAJJIaMH, METaJulaMH,
KOHLEHTPUPOBAHHBIMU a30THOM W cepHOM kucioramu). CepoBOAOPOJ, CTPOCHHUE,
bu3nueckue U XMMHUYECKHE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBHUTEIIbHBIC CBOWCTBA).
OKcuppl cepbl Kak MPeICTABUTENN KUCIOTHBIX OKCHUIOB. CepHUCTas KUCIOTa U €€ COJIU.
CepHas kucnorta, puU3HUECKHME U XMUMHYECKHE CBOWCTBa (OOIIME Kak MpeCTaBUTENs
Kjacca KUCIOT u cnenuduueckue). Conu cepHOM KUCIOThL. XMMHUYECKHE pEeaklvu,
JeXallue B OCHOBE IPOMBILUIEHHOIO CIOCO0a TOJYy4YEHHs] CEpHOM KHUCIOTHI.
[IpeacraBnenuss 0 XUMUYECKOM IPOU3BOJCTBE U CBS3AHHBIX C HHUM MPOQECCHUsX.
[Ipumenenne cepHOW KUCIOTHI U Ccyib(haroB. KadecTBeHHBIC peakiud Ha CyJIbPUT-,
cynbdua- u cynbdar-annoHbsl. HaxoxkaeHue ceppl U €€ COEIUHEHUW B MPHUPOJE.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAKOWIEH Cpeabl COCIUHEHUSIMH Cepbl (KUCIOTHBIE
JOXKJIH, 3arpsI3HEHUE BO3/1yXa), CIOCOOKI €ro MpeA0TBpaICHUS.

OOmrast xapakTepucTUKa XUMHUYECKHX dJeMeHTOB VA-rpymmbl. OcoOeHHOCTH
CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTEINEHU OKHUCJIEHUA. A30T, pacnpoCTpaHECHHE
B mpupoje, GuU3NUECKHEe W XUMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE C METAJIAMH,
BOJOPOJIOM, KuciaopoaoM). KpyroBopot a3ora B mpupojae. AMMHaK, ero Gpusndeckue u
XUMUYECKHE CBOWCTBAa (OKHCJIEHUE, OCHOBHBIE CBOICTBAa BOJIHOTO pacTBOpA),
NPUMEHEHUE M TMOJy4YeHUE B JIa0OpaTOpUM U MPOMBINUICHHOCTH. MOH aMMoOHus,
JIOHOPHO-aKIENTOPHBIN MeXaHU3M ero oopazoBanus. Conu aMMOHUS, UX (PU3NYECKUE
U XMMHUYECKHE CBOMCTBA (Pa3yioKEHUE U B3aUMOJICHCTBHUE CO IIEJI0YAMHU ), IPUMEHEHUE.
KauectBenHas peakuus Ha noHbl amMonus. Okeuasl azota (I, 11, II1, IV, V). Azotucras
KucnoTa. A30THas KMCIIOTa, €€ MoTy4deHue, (Gu3ndecKre U XuMU4ecKre cBoicTBa (o0mue
KaK MpPEICTaBUTENSl KJacca KUCIOT U cHeuupuyeckue), TpUMEHEHHE. XUMHUYECKUE
peakiuu, JeXalue B OCHOBE IOTYy4YEHHUSI a30THOM KHUCIOThI B IPOMBIIIJIEHHOCTH.
Hutpatet u wHuTputhl. KauecTBeHHbIE pEaKIMM Ha HUTPAT- W HUTPUT-aHUOHBI.
XUMHUYECKOE 3arpsi3HCHUE OKpPYKalollled Cpelbl COSAUHEHHUSIMU a30Ta (KUCIOTHBIE
J0KJIH, 3arpsI3HEHUE BO3]lyXa, IIOUBBI U BOJIOEMOB).

®ocdop, amnmorponusie Monudukanuu docdopa (6enwiii U KpacHslid Pocdop),
dbu3nueckne M XUMHYECKHE CBOWCTBA (B3aMMOJIEHCTBHE C METaJlJIaMH, KHCIOPOJOM,
rajioreHamMu, KOHIIEHTPUPOBAHHBIMU a30THOU M cepHOM kucioramu). Oxcuasl Gocdopa
(11, V), dochopras kucimora, pu3MUeckHe W XUMHYCCKHE CBOWCTBA, IMOJTYUYCHHE.
KauectBennas peaknus Ha docdar-uonsl. [IpeacraBnenus o ramorenunax docdopa
(11, V).

[TonsitTue 0 MUHEpaNbHBIX ynoOpeHusx. A30THbIC, (ochopHBIC, KOMIUJIEKCHBIE
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ya00peHus. XUMHUYECKOE 3arps3HEHHUE OKpYXKalomeld Cpeabl COCIMHCHHUSIMH a30Ta U
docdopa.

OO6mrast xapakTepuCTHKa XUMHUYECKUX dJieMeHTOB |VA-rpymmbel. OcoOeHHOCTH
CTPOEHHS AaTOMOB, XapaKTepHbIE CTEIEHU OKHUCJICHUS. YIJIepoa, aIOTPOIHBIE
Moaudukanuu (rpadur, anmasz, dymnepeH, rpadeH, HaHOTPYOKH), (U3HYECKUE H
XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBUE C METAJIIaMH, HEMETaJLIIaMH,
KOHIIEHTPUPOBAHHBIMUA a30THOM H cepHOl kucioramu). [loHsTHe 00 amcopOumm.
Kpyrosopot yriepoaa B npupone. Okcuasl yriaepoaa, ux GuU3NUecKue U XUMHUUYECKHE
CBOMCTBA, JCHCTBUE HA KUBbIE OPraHU3MBbI, MTOJIyYEeHUE U IPUMEHEHUE. JKOJIOTUYECKUE
npoOiembl aTMocdepsl, cBaA3aHHbIe ¢ okcuaoM yraepoaa (IV). Yronbhaas kucnora u ee
COJIM, UX (PU3NYECKHE U XUMUYECKHUE CBOMCTRA, MoydeHue U npuMmeHeHue. KapOoHartsi,
THAPOKApOOHATH, WX CBoWcTBa. KadecTBeHHass peaknus Ha KapOOHAT-HOHEI.
Ucnonb3zoBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM
XO35IUCTBE.

[lepBoHavanbHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriepojia: YrieBOAOpoJbl (MeTaH, 9TaH, OSTUJIEH, alleTWJIEH), 3TaHOJ, TJULEPHH,
yKcycHasi kuciiota. [IpupoaHbie UCTOUHUKHU YTI€BOAOPOJOB (YroJib, MPUPOJHBINA a3,
He(dTh), MPOIYKTHI UX MEPepadOTKU, MX POJib B OBITY U NpombinuieHHOCTH. [loHsATHE
0 OMOJIOTUYECKH BaXKHBIX OPTaHUYECKUX BEIIECTBAX — KUPaX, OeIKax, yriieBoJiax — U uxX
POJIM B KU3HU YEJIOBEKA. ENMHCTBO OpraHN4eCKUX U HEOPTaHUYECKUX COCTMHEHUM.

KpemHuuii, ero ¢usmyeckue u XHUMHUYECKHE CBOWCTBa  (B3aUMOJCHCTBUE
C MEeTaJuIaMH, KUCJIOPOIOM, YIIIEPOJIOM, TAJIOT€HAMM ), OJyYeHre U puMeHeHue. Poib
KpeMHUs B pupoie u texnuke. Oxeun kpemuus (IV), kpemHueBast KUCIIOTa, CUITUKATHI:
duznueckue MU XUMHUYECKHME CBOWMCTBA, IMOJyYE€HHWE U TMPUMEHEHHWEe B OBITY U
IPOMBIIIICHHOCTH. BaykHEHITNE CTPOUTENbHBIC MaTepraIbl: KEpaMHKa, CTEKIIO, IIEMEHT,
oetoH, xene300eToH. I[IpoOrmembl 0€30MAaCHOrO HCIOJIB30BAHUS  CTPOUTEIBHBIX
MaTepHaJIoB B MOBCETHEBHOMN KU3HHU.

bop. Ocobennoctu crpoenust aroma. OOmue npeacTaBieHUs O (PU3UUYECKUX H
XAMHUYECKUX CBOMCTBax. bopHas kucmora.

3Kcnepumeumaﬂbnoe usyuenue eeuiecme u AGNEHUUL:

O3HakoMJieHHE ¢ 00pa3liaMu MPUPOAHBIX XJIOPUJIOB (TajoreHuaoB). [IpoeneHue
OMBITOB, OTPAXKAKOMUX (UINYECKUE U XUMUYECKHE CBOMCTBA TaJIOTEHOB M UX
coequHeHnd. M3ydeHue CBOMCTB COJISIHOM KHUCIOTHL. IIpoBeneHne KadueCTBEHHBIX
peakuuii Ha XJOpua-, OpOMUI- W HOJIUI-WUOHBI, U HAOJIOJEHHE MPU3HAKOB HUX
npotekanusi. O3HakomiieHHE ¢ oOpa3laMu cepbl M €€ MNPUPOAHBIX COEAMHEHUH.
HabGmonenune mnporecca oOyriauMBaHUs caxapa MOJA JEHCTBUEM KOHLEHTPUPOBAHHOU
CEepHOU KHCIOTHL. M3yueHne XMMHUYECKHUX CBOMCTB pPa30aBICHHOW CEPHOM KHUCIIOTHI.
[IpoBeneHre KaueCTBEHHBIX peaKIui Ha Cyiabdum-, cyrbQur- U CylIb(aT-HOHBHI,
U HaOJII0/IeHKEe MTPU3HAKOB MX IpoTeKkaHus. O3HakoMIieHHne ¢ (U3MYECKUMU CBONCTBAMHU
azota, ¢ochopa U UX COeAMHEHHH, oOpa3lamMu a30THBIX U (OCHOPHBIX YIOOPEHUI.



[Tonyuenue, coOupaHue, paclio3HaBaHHE M H3YyUYEHUE CBOMCTB aMMHUaKa, H3y4YEHUE
CBOWMCTB cojie amMMOHMsA. IIpoBeneHHME KauyeCTBEHHBIX pEaKUWl HAa HWOH aMMOHUI,
HUTPUT-, HUTpAT- U QocdaT-uoHbI, U U3yUYECHHUE NMPU3HAKOB UX MpoTekanus. M3ydenue
B3aUMO/ICHCTBUSI KOHLICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbI0, CBOMCTB (hochopHOM
KHUCJIOTHI U €€ coJieid. O3HaKOMJIEHUE C MOJECIISIMU KPUCTAINIMYECKUX PELIETOK ajiMasa,
rpadputa U QyiepeHa, C TMPOLECCOM  aaCOpPOIMU  PACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIJeM M YCTpOMCTBOM TipotuBorasza. Ilomydenue, cobupanue,
pacrno3HaBaHUE W HU3YYEHHUE CBOMCTB YIVIEKMCIOro ras3a. IIpoBeneHue KaueCTBEHHBIX
peakiuii Ha KapOOHAT- W CWIMKAT-UOHBI, U W3YUYEHHUE IPU3HAKOB HX MPOTEKAHUSI.
N3yuenune B3aMHBIX MpeBpalleHnii KapOOHATOB U TUAPOKapOoHATOB. (O3HAKOMIICHHE
c oOpa3namMu TPUPOJHBIX KapOOHATOB W CHJIMKATOB, C MPOAYKIIUEH CHIMKATHOU
MPOMBIIIUIEHHOCTU. PellleHne JKCnepruMEHTalbHbIX 3a7ay Mo TeMe «BaxHeumue
HEMETAJUIbl U UX COEUHECHUSD.

MeTtanabl M UX COeTUHEHUS.
OO6mue cBoiicTBa MetayioB. OOIas XapaKTEPUCTUKA XMUMHYECKUX 3JIEMEHTOB —

METAJUIOB Ha OCHOBAaHMU HX TMOJIOXKEHUS B llepuoanyueckod cHCTEME XMMHUYECKHUX
sanemeHnToB JI.1. MenneneeBa u crpoenus aroMoB. Mertamisl A- u b-rpynmn. Crpoenue

MPOCTBIX BEHIECTB — METaUIOB. MeTramnuueckass CBs3b W METAUIMYECKAs
KpUCTA/UIMYECKasi pemieTka (MpUMUTHUBHAA KyOudeckas, 0O0BbEMHO-IEHTPUPOBAHHAS
KyOudeckas, rPaHELICHTPUPOBAHHAA KyOudeckas, reKcaroHajabHas

IUIOTHOYMAaKOBaHHAs). 3aBUCUMOCTh (PU3MYECKUX CBOMCTB METAUIOB OT CTPOCHHUS
KPUCTAIOB. DJIEKTPOXUMUYECKUN PSJl HAMPSOKCHUA MeTawioB. OOIue XUMUYECKUE
cBoiicTBa MeTauioB. O0IIHE CIIOCOOBI TOTYYCHHS METAIIOB, METAILTYPrusl. DJIEKTPOIIN3
pacruiaBoB M pacTBOPOB COJIEHM Kak OAMH M3 CIOCOOOB MoiyueHus MetauioB. [lonsTue
0 KOPPO3UHU METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT Koppo3uu. CruiaBbl (CTab,
YyryH, AIOpaTIOMUHUN, OpoH3a). [IpuMeHeHHe MeTaluioB U CIUIaBOB B OBITY H
IIPOMBIIIIEHHOCTH.

Memannel A-epynn

[[lenounble MeTauibl: TOJOXKEeHUWE B llepuomnyeckol cucTeMe XUMHYECKHUX
anemeHToB .M. MenpaeneeBa, CTpOCHHME HMX aTOMOB, HAXOXKJICHHUE B MPUPOJE.
dusnyeckue M XMMUYECKHE CBOMCTBAa (Ha IpUMEpe HATpusl U Kajius), IMOJTy4YCHHE.
Oxcunpl U TUIPOKCUABI HATpus M Kaius. [IpuMeHeHHEe HIETOYHBIX METAJIOB U HX
COCIMHEHUH. brosiorndeckas poJib HaTpUs U KaJus.

[I{eno4yHO3EMENBHBIE METAIIIBI MArHUN U KaJIBIUU: IT0J10KeHne B [lepuoanyeckoit
cucTteMe xuMmudeckux aeMeHToB .M. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupone. DuznMyeckne W XHUMHUYECKHE CBOMCTBA MAarHus u KaJIbIH.
Baxueiiimue coenuHeHHMs KaiabliMsd W MarHus (OKCHJ, THAPOKCHI, COJIM), CBOMCTRA,
npuMeHeHue. JKecTkocTb BOAbI M CcHOCOOBI €€ ycTpaHeHus. KpyroBopor Kaibius
B IIPUPOJIE.



AmoMuHMi: nonoxkenne B lleproanyeckoil CUCTEME XHMHYECKHUX JJIEMEHTOB
JI.U. MenneneeBa, cTpoeHHe aroma, HaxoxaeHne B npupone. dDusnueckue u
XUMHUYECKHE CBOMCTBA alOMHHHS. AMQOTEpHbIE CBOWMCTBA OKCHIAa M THUIAPOKCHIA
anmoMuHus. [IpuMeHeHne atOMHUHMS U €r0 CILIABOB.

Memannei b-2pynn

OO0miast xapakTepucTuka MeTaioB b-rpymm (MoOOYHBIX MOATPYIIN): MOJIO0KEHUE
B [lepuoguyeckoit cucreme xumuueckux snemeHToB JI.J1. MenneneeBa, ocoOeHHOCTH
CTPOEHHS aTOMOB. SIBJIEHUE «IIPOBaja» JIEKTPOHA HA IPUMEPE CTPOCHHUS ATOMOB XpOMa,
Menu, cepeOpa. BaneHTHBIE COCTOSHHS aTOMOB (-3JIEMEHTOB, CTENEHH OKHCICHHS
aTOMOB B COCJIMHEHUSAX. 3aBUCUMOCTb KHCJIOTHO-OCHOBHBIX CBOWCTB OKCHIOB H
TUAPOKCUIOB METAUIOB OT 3HAUEHMsI CTETICHW OKHUCJICHHUS JJIEMEHTAa B COCIUHECHHUU
(Ha mpumMepe coeanHeHu Xpoma). [lepBoHavYaIbHBIE MPEJACTABICHUS O KOMILJIEKCHBIX
COCMHEHUSX.

Menp u cepeOpo: CTPOCHHE aTOMOB, CTENEeHH OKuciaeHus. OOmmue KpaTKue
NpencTaBlieHuss O (U3MYECKUX ¢ XUMHUYECKMX CBOMCTBAX TIPOCTHIX BEIIECTB
(B3aUMOJENCTBUE C KUCIOTAMU-OKUCITUTENSIMU), 00 UX OKCUIAX, TUIPOKCUAAX U COJISIX,
ux npuMeHeHuu. [IpencraBiieHuss 00 aMMHAYHBIX KOMIUIEKCax cepedpa U Meaw.
KavecTBeHHbIC peakiinu Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHHE aTOoMa, CTENEeHb OKUCIEHUS. XapaKTepUCTUKa (U3UYECKUX U
XUMUYECKUX CBOWCTB, NMPUMEHEHHE, aM(POTEepHBIE CBOICTBA OKCHUIA W THUIAPOKCHIA.
KauecTBeHHBIE peaKIMy Ha KATUOHBI [IUHKA.

XKenezo: crpoeHue aroma, CTENEHU OKUCIEHUA. HaxokaeHue B MpUPOJE.
du3znuecKkue W XUMHUYECKUE CBOKCTBA JKelle3a, IPUMEHEHHE. buonormueckas poib
xenesa. Okenel, THIPOKCHIBI 1 coitu xkene3a (1) u sxenesa (111), ux cocras, cBolicTBa
nonyueHue. KauecTBeHHbIE peaklui Ha KaTHOHBI kene3a (2+) u xene3a (3+). UyryH u
CTajJb — CIUIaBbI *keje3a. [Ipon3Bo/ICTBO UyryHa M CTaldu. DKOJIOTUUYECKUE MPOOIEMBI,
CBSI3aHHBIC C METAJLTYPTUUECKUMU MPOU3BOJACTBAMH.

3Kcnepumeumaﬂbnoe usyuenue eeuiecme u AGNEHUL:

O3HakomileHHE ¢ 00pa3llaMi METAJUIOB U CIUIABOB, MX (PU3MYECKHUMHU CBOMCTBAMH.
MonenupoBanue METAJUIMYECKOU KPUCTAJIINYECKON PELIETKH. N3yueHune
B3aMMOJEHCTBUS METAUIOB C BOAOW, C PAacTBOPAMM COJIEM M KHCIOT, MCCIEIOBAHUE
IPOIIECCOB AJIeKTposin3a pacTBopoB xyopuaa meau (1) m wmomuaa kamusi, KOppo3uu
MeTaioB. M3yueHne OCOOEGHHOCTEH B3aMMOJICUCTBHSI OKCHUIOB KalbLUSg U HATPHS
C BOJIOM, UX TUJIPOKCUJIOB — ¢ okcuaoM yriaeposa (IV) u kucnoramu. M3yyenue cBoMCTB
KapOOHATOB W THAPOKAPOOHATOB KAaJbIIUS, XECTKOW BOJABI. V3ydeHwe mporeccon
MOJIyYEHHS] THAPOKCHUJOB JKelie3a, UX XHUMHUYECKUX CBOMCTB. M3ydeHue NpU3HAKOB
MPOTEKAaHMUsSI KAaYECTBEHHBIX pPEaKIuii Ha MOHBI (MarHusl, KajabIvs, aJIOMUHUS, [IUHKA,
xkenesa (2+) um xenesa (3+), menu (2+). HaOmromeHwe W omucaHue OKpaIIMBaHHS
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IJJaMEHH MOHaMU HaTpusl, Kanus u Kanblusa. MccnemoBanue amM¢pOTEpPHBIX CBOICTB
ruapokcuaa amomuaus, ruapokcuaa xpoma () m rugpokcuma tuaka. Perenwe
AKCTIIEPUMEHTATIBHBIX 33714 110 TeMe « BaxkHene MeTaJlibl ¥ UX COCTMHEHUS.

XuMHus M OKpPY:KaKIIas cpeaa

BemecTBa n MaTepuaibl B MOBCEIHEBHOM JKU3HU YEJIOBEKa. BaxkHelimume BeecTa
U MaTepuaibl, 00JacTH HUX MNpUMEHEHHUs. be3omacHoe HCHOJb30BaHUE BEILECTB U
XUMHUYECKUX peaknuuii B ObiTy. IlepBas momomp NOpH XHUMHYECKHX O0XKOTrax
Y OTPABJICHUSAX.

Hogble MaTepuansl 1 TEXHOJIOTUH. [ [pUHIUAIIBI «3E€JIEHON XUMUNY.

XuMHST W 3J0pOBbE. 3HAUYEHUE M3YUYAEMbIX XUMHUUYECKHX DJIEMEHTOB U HX
COeNMMHECHUA ISl (PYHKIIMOHUPOBAHUS OpraHW3Ma uejoBeka. [loHSITHE O 370pOBOM
o0pase XKU3HH.

XHUMHUYECKOe 3arpsi3HEHUE OKpPYKAIOIIEH Ccpelbl. DKOJIOTHYECKHE IMPOOJIEMBI,
CBSI3AHHBIC C COCIMHEHHSIMH YTJIEPOJIa, a30Ta, CEPbl, THKENbIX MeTauioB. I[loHsTue
o IIJIK. Poip xuMuu B pelieHNH IKOJIOTUUECKUX MPOOIeM.

3Kcnepumeumaﬂbnoe usyuenue eeuiecme u AGNEHUU:

O3HakoMJieHHE ¢ 00pa3liaMu MaTepUaNIoB (CTEKIIO, CIIABbl METAIIJIOB, MOJIUMEPHbBIE
Matepuaibl). OnpeneneHne KUCIOTHOCTUA MPUPOJHBIX BoJ. MoenupoBaHue npouecca
00pa30BaHUs KUCIOTHOTO A0S, U3yYEHUE €T0 BO3ICUCTBUS HA MaTepUAIbI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBHI

JInyHOCTHBIE pE3yJbTaThl OCBOCHHUS IMPOrPaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YEeHUsS XUMHUHM B €IMHCTBE Yy4eOHOU U
BOCIIUTATEJILHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHITBIMU B
oOIIeCTBE TMpaBUJIaMH MU HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMU O0yYarOIINXCA.

JIuyHOCTHBIE ~ pe3yNbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YarOUIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpUEHTAUA U
pacIIMpEeHne OIbITa AESTEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOT'O OTHOIIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
M HAy4YHOMY HACIEIUI0, TOHUMAHUSI 3HAYECHHUS XUMHUYECKOM HAayKu B >KHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTU BIAAETh JAOCTOBEPHOU WH(MOpMAaIUen o
MEPENOBBIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHOM XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U 00IIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMA:

MPEACTAaBICHUSI O COLMAIBHBIX HOPMax M TNpaBUJiaX MEKIUYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HUCCIEAOBATEeIbCKOM, TBOpPYECKOW M JAPYIHX  BHAAX
JIeATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOHM AESATEIbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BBINOTHEHUH XUMHUYECKHUX
HKCHEPUMEHTOB, CO3aHUN YUEOHBIX IPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
W B3aUMOIIOMOINM B TIpollecce JTOW Yy4eOHOM JeATeThbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIECTBUI MOCTYMKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEaKivH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIONINE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHOM CPEJION, O POJIM XMMHUHU B TTIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOJI0aeMbIX MPOIECCOB U SIBICHUM,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIIE
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HABBIKOB CaMOCTOSITEIBHOM pabOThl C Y4YeOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATypOi, JOCTYNHBIMH TEXHHUUYECKMMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEHHMIO W TO3HAHUIO, JH0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K  €aMOOOpa3OBAaHMIO, MPOEKTHOW M  MCCIEN0BATEIbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBJICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIEM;

4) popMHPOBAHUS KYJIBTYPbI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE TMOCIEIACTBUU U
HENPUATHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aKOTOMsl, HAPKOTUKOB, KYPEHHS),
HEOOXOMMMOCTH COOJIONIEHUs TIPaBWJI OE€30MacHOCTH TMPU  OOpalleHu:H C
XMMHYECKUMHU BEUIECTBAMU B OBITY U peaNbHOM KU3HH;

5) Tpy10BOTr0 BOCTIMTAHUSL:

MHTEPEC K MPAKTUUYECKOMY M3YyUYEHHIO MPOQPECCUil U Tpyla pa3InyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TpPYIOBOH AESITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHs] MPEJIMETHbIX 3HAHUI 10 XUMHUH, OCO3HAHHBIN BBIOOD
WHIMBUyJIbHOW TPAEKTOPUU MPOAOHKEHUST 00pa3oBaHus C YYETOM JIMUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEenrHo npodeccuoHaIbHON AesTENbHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aIallTUPOBATHCA B MPOPECCUOHANBHOU CPEJIE;

6) 3K0JI0rnYecKOro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHHWE K MpPHUPOJAE KaK MCTOUYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3J0POBBIO, OCO3HAHUE IEHHOCTU COOIIOICHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalHsIX,
YTIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIHOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJydaeMble MPU U3YYCHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEW IPUPOIHON CPENOM, I ITOBBIIEHUS
YPOBHSI  9KOJIOTMYECKOW  KyJbTYpPbl, OCO3HAaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M MyTed HMX peIHIeHHs MOCPEACTBOM METOJOB XHMMUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHHs PyKOBOJICTBOBATHCS UM B I03HABATEIbHOM,
KOMMYHUKATUBHOM U COIUATBLHOM MPaKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIC IS
(GbopMUpOBaHHS MHPOBO33PEHUS OOILEHAyYHble MOHATHS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (HaKT, cUCTeMa, MPOIeCcC, SKCIEPUMEHT U JIPYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax M MO3BOJSIOT Ha
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OCHOBE 3HAHUN U3 ITUX MPeIMETOB (HOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOM
HAay4YHOU KapTUHE MHUpPA, U YHUBEpCAIbHbIC YueOHbIE IeCTBUS (ITI03HABATEIbHbIE,
KOMMYHHUKATHUBHBIE, PETYJISTUBHBIC), KOTOpBIC 0OeCIeYMBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOM
JIEITEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Jiornyeckue JaeiicTBUA:

YMEHUS HCMOJIb30BATh MNPUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOCHHU
3HAHUM: PACKPBIBATH CMBICH XWMHWYECKUX TMOHATHUN (BBIACTATh UX XapaKTEPHBIC
MPU3HAKHU, yYCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), UCIOJIb30BATh
MOHATHUS JJIs1 O0OBSCHEHUS OTJIETbHBIX (PAKTOB U SIBIICHUM, BHIOMpPATh OCHOBAHUS U
KPUTEpHUH JUIS KJIAaCCH(PUKAIMU XHUMHUYCCKHX BCIISCTB M XUMHUYCCKUX PEaKIUi,
yCTaHaBJIMBATh MPUYMHHO-CIICJICTBEHHBIEC CBSI3M MEXITy OOBEKTaMH H3YUYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXIeHUS (MHAYKTHUBHBIC, ICNYKTUBHbBIC, 10 aHAJIOTHUH),
JIeJaTh BBIBOJBI U 3aKIIOUCHMUS;

YMEHHE TPUMEHSITH B TMPOIECCEe MO3HAHUS NOHATUA (TpEeAMETHhIE U
MeTaInpeIMETHBIC), CHUMBOJIMUECKUE (3HAKOBBIE) MOJIEIN, UCIIOJb3yEMbI€ B XUMUH,
peoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJIEIbHbIE TIPEACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEeMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH YueOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUUYECKUX BEILIECTB U XUMHUUYECKUX PEaKIUU,
BBISBJSITh  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJEJACTBCHHBIE CBS3M U
MIPOTHUBOPEUHS B U3yUAEMBIX MPOLIECCAX U SBJICHUSX.

ba3oBbie uccienoBare/bCKue JAeiiCTBHA.

YMEHHE HCIOJb30BaTh IMOCTABJIECHHBIE BOIPOCHI B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI JJii (POPMHUPOBAHUS THUIIOTE3bI 10
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

MpUOOPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoIaTh 3a XOJO0M Mpolecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3ysbTar, (OPMyITHUPOBATH 0000IMIEHUS U
BBIBOJIBI 10 PE3YJIbTaTaM IPOBEAEHHOTO OIBITA, UCCIEIOBAHMUS, COCTABISATh OTUYET
0 MpojieaHHOM pabdoTe.

Pa6ora c nundopmanmueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP WM HWHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUIOB U (OPM TIPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJepKaHUs, CIPABOYHBIC
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nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHHUBATh MNPOTHUBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSATh Pa3Iu4YHble METOJbl U 3alPOCHl MPU TOUCKE U O0TOOpe
uH(OpMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1au OMPEICIEHHOr0 THUIA, MPUOOPETEHUE OMbITA B
00JaCT  WCTOJB30BaHUS  HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3TMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIHLHO BHIOMPATh ONTUMANTBHYIO (hopMy TpeacTaBieHus] HHGOpMAIUU U
WUIIOCTPUPOBATh pElIaeMble 3aJa4d  HECJIOKHBIMH CXE€MaMH, AuarpaMMaMu,
apyrumu ¢popmMamMu rpaduKu U UX KOMOUHALIMSIMU;

YMEHHME UCIIOJNb30BaTh W aAHAIMU3UPOBAaTH B Iporecce Yy4eOHOM U
WCCIIEIOBATEILCKON JEATENHHOCTH WH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAOUIEH IMPUPOIHOU
CpEBbl.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe I1eliCTBUS:

YMEHHS 3aJlaBaTh BOIPOCH (B XOJe¢ Juanora W (WiM) OUCKYCCHUHU) IO
CymiectBy  oOcykmaemMoil  TeMbl, (OPMYJIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEJILHO BBINOJHEHUS IPEAJIOKEHHON 3a/1a4H;

YMEHHSI  MOPEACTABIATh  IOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIbHOMN
JEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTax; JeNaTb MPE3CHTALMIO
pPE3yJbTATOB BBHIMIOJIHEHUS XMUMHUYECKOT0 SKCIEpPUMEHTa (J1abopaTOpPHOrO OMbBITA,
1ab0paTopHOIl pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUe€OHOr0 MPOEKTA);

yMeHUs y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JESITENBHOCTH  MPU  PELICHUH
BO3HUKAIONIUX MPOOJieM HAa OCHOBE YuéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3unuid (00CyX)aeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JECHCTBUIl, OIpENEEHHEe KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe IeliCTBUS:

YMEHHE CaMOCTOSITEILHO OMNPEACNSITh IETU JEATeIbHOCTH, MIAaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENHHOCTD, BRIOUPATh Hanbosee d(pPeKkTuBHBIC CITOCOOBI pelieHUsT yIeOHbIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJISATh WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBIMOJHEHUM 33JaHAN C Y4ETOM
MOJIyYEHUs] HOBBIX 3HAaHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yJibTaTa 3asiBICHHOW II€JIM, YMEHUE
MCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/IJIaraeMbl€ B YCIOBUU 3aIaHUM.
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INPEAMETHBIE PE3YJIBTATBI

K koHiy oOydeHus B 9 Kjacce npeaIMeTHbIE pe3yabTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH y 00YHAIONTUXCSI YMEHUI:

- pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHX MOHSITUH: XUMHUYECKHIA
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KAaTHOH, AHWOH, 3JIEKTPOOTPUUATEIbHOCTb,
CTENEHb OKHWCJICHUSI, XUMUYEeCKasi peakius, TeraoBoi ekt peakiuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOD;

- BJEKTPOJUTHI, HEIIEKTPOIUTHI, AIEKTPOJIUTHYECKAS] JHUCCOLMAIUS,
peakIuu HOHHOIO OOMEHAa, THIPOJIU3 COJIeH, OoOpaTUMble U HEOOpaTHMBbIC
peakiuu, OKHCITUTEIbHO-BOCCTAHOBUTEIBHbIE peakiuu, OKHCITUTEb,
BOCCTAHOBUTEIb, OKHCIEHHE M BOCCTAHOBIIEHHE, DJIEKTPOJIU3, aJUIOTPOIHS,
aM(oTepHOCTh, XUMHYECKasl CBsI3b (KOBaJICHTHAs, WOHHAs, MeETaJUTMYecKas),
MEKMOJIEKYJIIPHbIE B3aMOJCUCTBUS (BOJOPOJHAsl CBs3b, CUIIbI Ban-nep-
Baanbca), =~ KOMIUIEKCHBIE  COEJUHEHHUS,  KPUCTAUIMUYECKUE  PEHICTKH
(mpuMUTHUBHAS KyOnueckas, 00BEMHO-TICHTPUPOBAHHAS KyOudeckas,
rpaHEIEHTPUPOBaHHAS KyOWUYecKas, TeKCaroHajbHasi IJIOTHOYITAKOBAHHAS),
KOpPpO3Usi METaJJIOB, CIUIABBI; CKOPOCTh XHWMHYECKOM pEaKlIHMH, KaTalus,
XUMUYECKOE PAaBHOBECHE, PJIEMEHTHl XMMHUYECKON TEPMOJAMHAMUKHU KAK OJHOMU
U3 TEOPETUYECKUX OCHOB XHUMHH; NPEACIbHO JOMyCTUMas KOHIEHTpaIUs
(ILAK);

- WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX IOHATHU H
MIPUMEHSITh STUTIOHATHS TIPU OMMCAHWUU BEIIECTB U UX MPEBPAICHU;

- HUCIOJIb30BaTh XHMHMUYECKYI0 CHMBOJIUKY JUIsl COCTaBieHUs GopMys
BEILIECTB U YPABHEHUM XUMUYECKUX PEAKIIHil;

- ONPEAENSATh BAJEHTHOCTh U  CTENEHb  OKHUCIEHUS  XUMHYECKUX
AJIEMEHTOB B COCJIMHEHUSIX Pa3JIMYHOIO COCTaBa, MPUHAJIC)KHOCTb BEIIECTB K
OTIPEJICTICHHOMY KJIacCy COeAMHEHUM 1o ¢dopMmysaMm, BUIbl XMUMHUYECKOU CBS3U
(KOBaJICHTHOW, WOHHOW, METaJUTMYECKOW) B HEOPraHUYECKUX COCJAMHECHHSX,
3apsii MOHA MO0 XUMHYECKON (opMyrie, XapakTep Cpelbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COEIMHEHUH, TUIl KPUCTAIUIMYECKOW PEIIETKH KOHKPETHOTO
BEILIECTBA;

- packpeiBatb cMmbica Ilepuomnueckoro 3akona .M. Menneneesa wu
JIEMOHCTPUPOBATh €T0 TTOHMMAaHUE: ONMUCHIBATh U XapaKTEPU30BaATh TAOIUYHYIO
dbopmy Ilepromnueckoil CHUCTEMBI XHUMHUYECKHMX JJEMEHTOB:  pa3jiudaTh
noHsATUsI «A-rpynna» u «b-rpynma», «Manble OepHOIb» U «OOJbIINE
NEPUOJIb»; OOBACHITH CBS3b TOJIOKEHUS dJieMeHTa B [lepuoamdeckoit
CUCTEME C paclpeesieHHeM OJJIEKTPOHOB IO HSHEPreTUYECKUM YPOBHSIM,
MOJYPOBHSIM W OpPOUTAISIM aTOMOB TEPBBIX UYETHIPEX IEPUOAOB; BBIICIATH
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o01ire 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEAMHEHUMU
(KMCIOTHO-OCHOBHBIX U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCUIOB U
TUIPOKCUIOB) B MpEJeiax MallbIX MEPUOJOB W IIABHBIX MOATPYNI C YYETOM
CTPOEHUS UX aTOMOB;

- pacKpbIBaTh CMBICI TEOPUHU DJIEKTPOJIUTUYECKON JHUCCOIMAIMHU, 3aKOHA
I'ecca u ero cneacTBuil, 3aKOHa JCUCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEU
U3MEHEHUS] CKOPOCTU XMMHYECKOM  pEeaklMH,  HalpaBJI€HUS  CMELICHUS
XUMHUYECKOTO  PaBHOBECHS B 3aBUCMMOCTH OT Pa3IUYHBIX (PAaKTOPOB;

- KJIaccu(puIUpoBaTh XUMUYECKUE AIIEMEHTHI, HEOPTaHUYECKHIE BEIIECTBA,
XUMUYECKHE peakuuu (M0 YKUCIAy M COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEIIECTB, IO TEIIOBOMY 3G (dEKTy, M0 arperaTHOMY COCTOSIHUIO PEareHTOB, I10
M3MEHEHUIO CTEIIEHEW OKHUCIICHHUSI XUMHUYECKUX 3JIEMEHTOB, IO 0OPaTUMOCTH, 110
YYaCTHIO KaTaau3aTropa);

- XapaKTepHu30BaTh (ONUCHIBATh) OOIIME XUMHUYECKHME CBOICTBA BEIIECTB
Pa3IUYHBIX KJIACCOB HEOPTaHUYECKUX COCIUHEHUH, MOATBEPKAas 3TO ONUCAHUE
OpUMEPAMH  MOJEKYJSIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIU;

- COCTaBJISITh YpPAaBHEHUS: AJIEKTPOJUTUYECKON AMCCOLMALMU KHUCIOT,
LIEJIOYEM M COJIEW; IIOJIHBIE W COKPALICHHBIE YPAaBHECHUS PEAKUUW HOHHOTO
oOMeHa; peakUuid, MOATBEPKAAIOIIMX CYyIIECTBOBAHUE TI'E€HETHMUYECKON CBSI3U
MEXy BEIleCTBAMH PA3JIMYHBIX KJIaCCOB;

- packpbIBaTh CYIIHOCTh HPOLECCOB THAPOJIM3A COJEH MOCPEICTBOM
COCTaBJIEHUS KpaTKUX HWOHHBIX M MOJICKYJISIPHBIX YPaBHEHUI peakluii,
CYIIHOCTh  OKHCIMTEIbHO- BOCCTAHOBHUTEJIBHBIX pPEAKUUNA  I[OCPEACTBOM
COCTaBJICHUs 3JIEKTPOHHOr0 OanaHca ITUX peaKlui;

- IPEJICKa3bIBaTh XapaKTEP CPeJibl B BOAHBIX PaCTBOPaXxX COJEH;

- XapaKTepu3oBaTh (OMUCHIBATh) (PHU3MUECKHE W XMMHUYECKHUE CBOICTBa
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, TIpaduT, anMas3, KpemHuiu, Oop, a3or,
dbocdop, cepa, xj0p, HATPHUM, KUK, MAarHul, KajablUi, aTFOMHUHUH, JKeJe30,
MeJlb, IUHK, cepedpo) U 00pa30BaHHBIX UMH CIIOXHBIX BEILIECTB, B TOM YUCIIE UX
BOJHBIX PAcTBOPOB (aMMHMAK, XJIOPOBOJOPOA, CEPOBOJOPOJ,  OKCHBI
yraepona (II, 1V), kpemuus (IV), azora(l, II, III, IV, V) u docdopa (111, V),
cepnl (IV, VI), cepaucras, cepHasi, a3oTHas, ¢pochopHas, yrojibHas, KpeMHUEBas
KHUCJIOTBI, OKCUABI U TUApoKcuasl MeramioB |A-IIA-rpynmn, amomunus, menu
(1), muaka, xenesa (11 u 1)),

- MOSICHATh COCTaB, OTJEJIbHbIE CIIOCOOBI MOTYYEHHUSI U CBOMCTBA CIIOMKHBIX
BelIeCTB (KUCIOPOACOIeprKallie KUCIOThI XJIOpa, a30TUCTas, OOpHAasi, yKCyCHas
KHUCJIOTBI U UX coiiu, ramorenuibl kpemuus (IV) u docdopa (III u V), okcun u
ruapokcu xpoma (I1I), mepmanranaT xamus;

- OIHUCHIBaTh POJb BAXKHEUIIMX M3YYAaEMbIX BEIIECTB B MPUPOIHBIX
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MpOLIECCAaX, BIMSHUE HA >KUBBIC OPraHW3Mbl, IPUMECHEHHE B PAJIUYHBIX
OTpacisiX SKOHOMUKHU, UCTIOJIBb30BAHUE JIJIA CO3/IaHUSI COBPEMEHHBIX MATEPUAJIOB
1 TEXHOJIOTHUH;

-  MPOBOAWTH PEAKIUH, TOATBEP)KIAIONME KAuYeCTBEHHBIA COCTaB
Pa3TUYHBIX BEIIECTB, PACMIO3HABATH OMBITHBIM ITyTEM COJCPIKAIIUECS B BOJIHBIX
pacTBOpax MOHBI: XJIOPHUA-, OpoMHI-, HOAUI-, cyiabdat-, dhocdar-, kapboHat-,
CWIMKAT-, CyJbpUT-, CyIbPUa-, HUTPAT- U HUTPUT-HUOHBI, TUIPOKCHUI-UOHBI,
KaTHOHBI aMMOHWSI, MarHusl, KaJbIusl, aTFOMUHIS, XKene3a (2+) u xenesza (3+),
menu (2+), nuHKa;

- OOBACHATH U TPOTHO3UPOBATH CBOMCTBA BAXKHEHIIMX HN3y4aeMbIX
BEII[ECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOEHUS, MPUMEHEHHE BEIIECTB B
3aBUCUMOCTH OT HX CBOWMCTB, BO3MOXXHOCTh TMPOTCKAHUS XUMHUYCCKUX
NPEBpAlICHU B Pa3IUYHBIX YCIOBHUAX HA OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB
XUMHUYECKON KHHETUKH ¥ TEPMOJIUHAMHUKHY;

- BBIUUCIISITH OTHOCUTETBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIOJIONII0 XUMHUYECKOTO 3JIeMEHTa Mo (opMmyse COEAMHEHHUS, MACCOBYIO
JIONII0  BEIIECTBA B PAcCTBOPE, MOJIBHYIO [IOJII0 XHMHYECKOTO OJJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHIIEHTPAllMIO BEIIECTBA B PAcTBOpPE, HAXOAWTH
mpocrteimyo  (GOpMydy BelIecTBa MO MAacCCOBBIM WM MOJIBHBIM JIOJISIM
AJIEMEHTOB, TIPOBOJAUTH PACUETHI 10 YPABHEHUSIM XUMUYECCKUX PEAKIIUN C YIETOM
HEJIOCTaTKa OJHOTO W3 PEeareHTOB, MPAaKTUUYECKOrO BBIXOJA MPOIYKTa, 3HAYECHUS
TeruioBoro 3 dexra peakimu, onpeaessTh COCTaB CMECEH;

- coOmoparb mnpaBwia Oe3omacHOM paboOTl B JabOpaTOpuu IpHU
WCITOJIb30BAHUU XUMHUYECKOW TOCYIIbI W OO0OpYyJOBaHMs, a TakkKe IpaBUIIa
oOpaleHusi C BEHIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU BBIIOJHEHUS
7a00pATOPHBIX OMBITOB U MPAKTUYECKUX PA0OT MO MOIYUYECHHI0 U COOMPAHUIO
ra3oo0pa3HbIX BEHIECTB (aMMHMaka W YIVIGKHUCJIOIO Ta3a) W PEHICHUIo
OKCMEPUMEHTAIBHBIX 33Ja4 10 TeMaM Kypca, MPEACTaBIATh PE3yIbTaThI
JKCIEpUMEHTa B (opMe BBIBOAOB, J0Ka3aTENbCTB, TIpadukoB, TaOmull U
BBISIBIISITH SMITUPUIECKHE 3aKOHOMEPHOCTH;

- IPUMEHATH OCHOBHBIE OTIEPALIMN MBICIUTEIBHON ACSITETbHOCTHU (aHAIN3 U
CHUHTE3, CpaBHECHHE, O0OOIIEHHWE, CHUCTEMATH3allHi0, BBISBICHUC MPUYHMHHO-
CJICICTBEHHBIX CBSI3€H) IMPU M3yYCHUH CBOMCTB BEIIECTB U XUMUICCKUX PEAKIIHA,
BJIQJIETh €CTECTBEHHO- HAyYHBIMH METOJAMM TO3HaHUs (HaOIoJeHue,
U3MEpeHUe, MOCIIUPOBAHUE, IKCTIEPUMEHT (peabHbIM U MBICJICHHBIN);

- TpUMEHATH TMpaBWwia Oe30macHOro oOpalieHus C  BelIeCTBaMH,
UCIOJIb3yEeMBIMUB TIOBCETHCBHOW JKM3HW, TMpaBUjia TOBEJACHUS B IEIAX
cOepexeHuss  370pPOBbS U OKPY)KAIOIIEH NPUPOJHON Cpeibl, TIOHUMATh BpPEJ
(omacHOCTh) BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl ONPEICICHHBIX BEIIECTB,
MOSICHAT, Ha TMpUMEpax CIocoObl YMEHBIICHHUS W TIPEIOTBPAIICHHUS WX
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BPEIHOTO BO3CHCTBHS, 3HAUCHUE KUPOB, OCITKOB, YIJIEBOJOB JJIsl OpraHU3Ma
YeJIOBEKa;

- HCTIOJIb30BATh MOTYUYEHHbIE MPEICTABICHUS O chepax NpoPecCuOHAITbHON
JeSITeIbHOCTH, CBA3AHHBIX C HAYKOWM W COBPEMEHHBIMH TEXHOJOTHSIMH, Kak
OCHOBY JUIsl TPO(PeCCUOHATIBHON OPUEHTALMU U JJISi OCO3HAHHOTO BBHIOOpA XUMHHU
Kak MpOo(UILHOTO MpeIMeTa MPU MPOIOJDKEHIUH 00ydeHHUsT Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHus;

- ydYacTBOBaTh  BO  BHEYPOUHOH  MPOEKTHO-UCCIIEIOBATEIHCKOM
NESTEIbHOCTH XUMHUYECKOW W XMMHKO-IKOJIOTMYECKON  HAampaBiICHHOCTH,
OpUOOpPECTH OMBIT MPOBEACHUS y4eOHBIX HCCIEJOBAHMA B  YCIOBHUSX
oOpa3oBaTelIbHBIX  OpraHM3alMii, a Takke opraHu3auuii  (IEHTPOB)
JIOTIOTHUTEIHHOTO 00pa30oBaHus IE€TEH.
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TEMATHUYECKOE IINTAHUPOBAHUE

B Tom uncie

e HaunmeHoBaHue TeM KoJu-Bo yacos
n/n NpaKT KOHTP
Paszoen 1. Muozoobpasue xumuueckux peaxyuti 27
1 [ToBTOpEHME 3HAHMIT Kypca XUMUH 8 KIacc 7 - -
2 Knaccudukanmus XuMUIeCKHX peakiuii 11 1 -
3 XUMUYECKHE peakllii B pacTBOpax. DNEKTPOIUTHYECKAS TUCCOIUALIHSL. 9 1 1
Pa3zoen 2. Mnozoobpasue neopeanuieckux geujecma 53
4 Hewmeranibl. ["anorexst. 6 1 1
5 Kucnopon u cepa 9 1 1
6 Aot u pocdop 12 1 1
7 Yrnepoa u KpeMHHI 10 1 1
8 Merannbl 16 1 1
Pa3zoen 3. Xumus u okpysscarowas cpeoa 3
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O0o001IeHre U cucTeMaTU3allis 3HAHUH TI0 KITFOUEBBIM TeMaM: « XUMHUYECKHUE PEAKITUI, 2

«Hemeramneny, «MeTamisn

Bcero

85

LNOKYMEHT MOAMUCAH
BNEKTPOHHOM MNOAMMUCHIO

Ceptudukat: 018F3E8F0084BOF49941E1553A69351374
Bnapgeneu: Yypaiikuia VpuHa BnagumuposHa
DetictButenen: ¢ 21.09.2023 go 21.12.2024
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