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HOACHUTEJBHASA 3AIIUCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUsl COCTaB/IEHA HA OCHOBE
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHON MPOTpaMMbl OCHOBHOI'O
obmero ob6paszoBanus, npencrasieHHblx B PI'OC OO0, a Taxke Ha OCHOBE (henepalibHOM
paboueii mporpaMMbl BOCOUTAHUS M C y4ETOM KOHIICMLMHU IMpernojaBaHus yyeOHOro npeamera
«Xumus» B 00pa3zoBaTeIbHBIX opranu3anusax Poccuiickoii deneparuu.

[TIporpamma mo XuMuU AAa€T TpelNCTaBICHHE O MENsIX, OOIIed CcTpaTeruu OOydeHHUs,
BOCIIUTAHUS M pa3BUTUA OOydalOUMXCA CPEICTBAMU Y4YeOHOro IpeiMeTa, YCTaHABJIMBAET
o0s13aTeNIbHOE MPEIMETHOE COAepKaHNe, IPEAYCMaTPUBACT PAcIIpeie]IeHHe ero Mo KjiaccaM U
CTPYKTYPUPOBAHME IO Pa3iesiaM U TeMaM IPOrpaMMBbI 10 XUMHUH, ONPEAEIISeT KOJIUYECTBEHHbIE
U Ka4yeCTBEHHBIC XapaKTEPUCTUKH CONEPKAHUSA, PEKOMEHIYEMYIO IIOCIIEI0BATEIbHOCTD
U3YYEHUS XUMHH C YYETOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3€H, JOTMKU y4yeOHOIo
mpoliecca, BO3pacTHBIX 0COOEHHOCTEH 00YyJaromuXcsi, OMpeaesseT BO3MOXKHOCTH MpeaAMeTa s
peanmzanuy TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a Takke TpeOOBAaHUHN K pe3ysibTaTaM 00y4eHUs] XUMUU
Ha YypOBHE IIeJeil M3ydyeHus IMpeaMeTa M OCHOBHBIX BHJAOB Y4eOHO-TIO3HABATEIbHOM
JesITENbHOCTU 00 y4aroIIerocs o OCBOCHUIO YUeOHOT' 0 CO/Iep KaHMSL.

3HaHHe XUMHH CITYKUT OCHOBOM JIJIsi (GOPMUPOBAHUS MUPOBO33PEHUS 00Yy4aIOIIErocs, ero
MIPEJCTaBICHUN O MaTEpHAIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPatOT GOPMUPYEMBIE XUMUEH
MIPEJCTaBICHUS O B3aUMOIIPEBPAILIEHUAX SHEPIUHU U 00 SBOJIIOLIUU BEIIECTB B MIPUPOJE, O MYTAX
pelieHuss II00aNbHBIX MPOOJIeM yCTOHYMBOIO Ppa3BUTHUS UEJIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYECKOM, MUIIEBON U KOJOTHYeCcKOi 6€30MMacHOCTH, TPOOIEM 31paBOOXPAHEHHUS.

N3yuenne xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEW JJIs caMopa3BUTHS U (OpMHUPOBAHUS
KYJIBTYPbI JINYHOCTH, €€ o011ei 1 pyHKINOHATBHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHKE MBIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB  HMX  CAaMOCTOSTEIbHOW  y4eOHOW  AEATENbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEZIOBATENLCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEAHEBHOM JKHM3HM, TaK U B
po(hecCuOHAILHON AEeSITEbHOCTH;

3HaKOMHUT CO CIEUU(UKONH HAayyHOrO MBILIUIEHHS, 3aKJIaJbIBAET OCHOBBI LEJIOCTHOIO
B3IJIS1/1a HAa €MHCTBO IPUPOJIbI U YEJIOBEKA, SIBJIETCS OTBETCTBEHHBIM 3TalloM B (pOPMUPOBAHUU
€CTECTBEHHO-HAaYYHON IPaMOTHOCTH 00YYaroIIUXCs;

crnocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHO-HAyYHBIM
3HaHMUSM, K TpUpPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B SKOJOrHYECKoe 0Opa3oBaHHE
00yYaroIIMXCs.

JlanHble HampaBlieHUS B OOyYEHHHM XHMHUU OOECIICUMBAIOTCSA CIEHM(PUKON COmepKAHUS
y4eOHOro TMpeAMeTa, KOTOPBIM SBISETCS MEJarornyeckd aJanTHPOBAHHBIM OTpaKEHHUEM
0a30BOI HAYKM XMMUHU Ha ONpe/IesIEHHOM dTarne e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIo oOIIero o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHME
00y4aroUMMHCS CHCTEMBI NTEPBOHAYAIbHBIX MOHATUNH XUMHUHU, OCHOB HEOPTAaHUYECKOH XUMHUHU U
HEKOTOPBIX OTAENbHBIX 3HAUYNMBIX ITOHATUN OPraHNYECKONU XUMHH.

CtpykTypa colepkaHusi IpOrpaMMbl 110 XUMUU CPOPMHUPOBAHA HAa OCHOBE CHCTEMHOIO
noaxona kK e€ usydeHuro. CoaepikaHue CKIAAbIBA€TCA M3 CUCTEMbl NOHATUH O XMUMHYECKOM
SJIEMEHTE M BEIIECTBE W CHCTEMbI TMOHATUH O XMMHUYECKOH peakiuu. OO0 3TH CHUCTEMBI



CTPYKTYPHO OpraHM30BaHbl 110 IPHHLMILY I[1OCIENOBATEIBHOIO Pa3BUTHs 3HAHMI Ha OCHOBE
TEOPETUYECKUX MPEACTABIEHUI pa3HOTr0 YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO Y4€HHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona Jl. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YEHHUsI O CTPOCHHUU aTOMa U XUMUYECKOH CBSI3U;

— IPEeACTaBICHUHN 00 3JEKTPOIUTUYECKON JUCCOLMAIINY BEIIECTB B PaCTBOpaXx.

TeopeTnueckue 3HAHHMS PAcCMaTPUBAIOTCS HAa OCHOBE HSMIMPUYECKU TOTYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pPAa3BUBAIOTCSA IIOCIEAOBATENILHO OT OJHOIO YPOBHS K Jpyromy,
BBINONHSASL (YHKIMU OOBSCHEHHS M TMPOrHO3WPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH
MIPAKTUUYECKOT0 IIPUMEHEHUS U MOITY4YEHUS N3Y4aeMbIX BEIECTB.

OcBoeHre TPOrpaMMbl O XHMHH CHOCOOCTBYeT (DOPMHPOBAHHIO IPEACTABICHUS O
XMMHUYECKOM COCTaBJISIONICH HAy4YHOM KAapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOM IPUPOIBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HaHHUIO U METOaM IO3HaHMs B Hayke. M3ydeHue xumun
IPOUCXOAUT C IPUBJICUEHHEM 3HAHUH U3 paHee U3YyYEHHbIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii mup», «buonorus. 5—7 knaccs» U «dusnka. 7 kaacey.

[Tpu u3yyeHnn XUMUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKON HAYKU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, NIPAKTUUECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphbl. 3ajjaua y4eOHOro mpeaMera COCTOUT B (pOPMHUPOBAHUU
CHCTEMbl XMMUYECKMX 3HaHUM — BakHEHIIMX (akTOB, MOHSATHUI, 3aKOHOB M TEOPETUYECKUX
MOJIO’)KEHUHM, JIOCTYHNHBIX OOOOIIEHHI MHMPOBO33PEHUECKOI'O XapakTepa, s3blka HayKH, B
MPUOOIEHNH K HAyYHBIM METOJIaM MO3HAHUS NPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKILIUii, B
(bopMUPOBaHMUM M Pa3BUTUM TO3HABATEJIbHBIX YMEHUH M MX MPUMEHEHUU B Yy4eOHO-
MO3HABATEJIbHOM M y4eOHO-MCCIeA0BATENbCKON eATeIbHOCTH, OCBOCHUH MpaBUJ 06€30MacHOro
o0pallleHus C BEIECTBAaMH B OBCEAHEBHON KU3HU.

[Tpy u3yyeHUM XMMHM Ha ypOBHE OCHOBHOTO OOLIEro oOpa3oBaHHs Ba)KHOE 3HAUEHHE
MpUOOpeH TaKue IeNH, KaK:

— HaIlpaBJEHHOCTb OOyYEHHUS Ha CHUCTEMATUYECKOE MpHUOOIIEHHE OO0yJaroumxces K
CaMOCTOSITEJIbHOM ~ IIO3HABATENBbHOW  JEATENBHOCTH,  HAay4YHbIM  METOJaM  I103HAHWA,
(OpMUPYIOIIIM MOTUBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K XHMUHU;

— obecrieyeHne YCJIOBUH, CIOCOOCTBYIOLIMX NPUOOPETEHHIO OOYYarOUIMMUCS OIbITa
pa3HOOOpa3HOM JEATENbHOCTH, IO3HAHUS U CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHLIUI ), UMEIOINX YHUBEPCAJIbHOE 3HAUEHHE ISl Pa3]IMYHBIX BUJOB 1€ TEIBHOCTH;

— (hopmupoBanue obOmell GyHKIIMOHAIBHOW U €CTeCTBEHHO-HaYy4YHOW I'PaMOTHOCTHU, B TOM
qyciae YMEHUH OOBSCHATh M OLIEHUBATh SBJIEHUS OKPYXKAIOIIEro MHpA, MCIOJb3Ys 3HaHUS U
OIBIT, IOJIy4YEHHbIE IPU M3YYCHUH XUMHUHM, NIPUMEHATh HMX IpU peIIeHHH mpoldieM B
IIOBCETHEBHOM KU3HU U TPYJOBOU AESITEIbHOCTH;

— (hopmupoBaHMe y 00y4arOIUXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAHUS LIEHHOCTH
XMUMHUYECKUX 3HAHUU JJIs1 BBIPAaOOTKHM SKOJIOTMYECKU LI€JIecO00pa3HOro IMOBENEHUsS B OBITY U
TPYAOBOH NEATEIbHOCTU B ILIEJSAX COXPAHEHHUS CBOETO 3/I0POBbS U OKPY’KAIOLIEH MPUPOIHOM
Cpenbl;

— pa3BUTHE MOTUBAIUH K 00y4EHHIO0, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHS OOIIE€YesIOBEUYECKHX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY
poduiIs U HAIIPaBJIEHHOCTH JAaJIbHEHIIIEro 00y4eHHs.

OO1miee 4uCIIo 4acoB, OTBENEHHBIX NI M3YyYCHHS XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3oBanusi, coctaBiseT 136 gacoB:, B 9 kiacce — 68 yacoB (2 yaca B HEIEIIO).



COILEPKXAHUE OBYYEHUA

9 KJIACC

BemecTBo M XUuMHYecKasi peaKkus

Ilepnonnuecknii 3akoH. Ilepuonnueckas cucremMa xumuueckux isnemeHtoB [J[. U.
MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHMHM CBOWCTB XMMHYECKUX
JJIEMEHTOB NEPBBIX TPEX NEPUOJOB, KaylWs, KaJlblUsd MU WX COCIMHEHHH B COOTBETCTBHM C
IIOJIO’KEHUEM 3J1eMeHTOB B Ileproanueckoi cCTeEMe U CTPOEHUEM UX aTOMOB.

Crtpoenue BeliecTBa: BUABl XUMHUYECKOM CBSI3U. THUIBI KPUCTAJIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOM DPEIMIETKM U BUAA XUMHYECKOU
CBSI3H.

Krnaccupukanust 1 HOMEHKJIAaTypa HEOPraHWYECKHX BEIIECTB. XHMHYECKHE CBOWMCTBA
BELIECTB, OTHOCAILMXCS K Pa3IMYHBIM KJlaccaM HEOPraHWYeCKUX COEAMHEHUH, MeHEeThdecKas
CBSI3b HEOPraHUYECKUX BEILECTB.

Krnaccugpukanus XMMUYECKUX PeakUMi MO pa3aMyHbIM IpU3HAKaM (110 YHUCIY M COCTaBY
YyYacTBYIOLUIMX B pEAKIMM BEIIECTB, MO TEIIOBOMY 3¢ (eKTy, MO HM3MEHEHUIO CTereHel
OKHCJIEHUS XMMMYECKHX 3JIEMEHTOB, IO OOpaTHUMOCTH, MO YYacTHIO Karaju3aropa). DK30- U
SHAOTEPMUYECKHE PEAKLIUN, TEPMOXUMHUUECKUE YPABHEHHUS.

[TonsiTe 0 ckopocTH XMMHYecKod peakuuu. IloHsTHE 00 OOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKUX peakuusx. IloHsATHE O TOMOreHHBIX W TeTeporeHHbBIX peakuusax. [loHstue o
karammse. lloHaTne o xumudyeckom paBHOBecHH. DakTOphl, BIMAKOIME HAa CKOPOCTh
XMMHUYECKOM pEeaKIMK U ITOJ0KEHHE XMMUYECKOIO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, JJIEKTPOHHBIH OadaHC OKHCIUTEIbHO-
BOCCTAHOBUTENbHOW peakuuu. COCTaBIEHHE YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakLuil ¢ UCIOIb30BAHUEM METO/1a JIEKTPOHHOr0 OaslaHca.

Teopus 3MEKTPOJUTHYECKON THCCOUMALNU. DJIEKTPOIUTHI U HEJIEKTPOIUTHI. KaTnoHsl,
aHUOHBl. MeXaHNU3M JUCCOLMALMU BEIIECTB C pA3JIMYHBIMU BHAAMH XUMHYECKOM CBS3H.
Crenenp nucconnanuu. CuiabHbIE U c1a0ble 3J€KTPOIUTHI.

Peakiiuun noHHOro obMeHa. YcioBHs MPOTEKAaHUs peakluil HOHHOIO OOMEHa, IOJHbIE U
COKpalIEHHbIE MOHHBbIE ypaBHEHMs peakuuid. CBolcTBa KHMCIOT, OCHOBAHMH M COJIEH B CBETE
IPEJCTaBICHUH 00 3JIEKTPONMTUYECKONH naucconranuy. KadecTBeHHblE peaklMUd Ha HOHBI.
[Tonarue o rugponnse conen.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KpPUCTAJUIMYECKHX DPEIIETOK HEOPraHMYECKUX BELIECTB —
MeTajyIoB W HeMeTajuioB (rpadgura M ajMasa), CIOXKHBIX BeLIeCTB (XJOpuiaa HaTpus),
UCCIIEZIOBAHUE 3aBUCUMOCTU CKOPOCTM XUMHUYECKOH peakLUUu OT BO3IEHCTBUS pa3IMYHBIX
(bakTOpOB, HCCIEIOBaHUE 3IEKTPOINPOBOJHOCTH PACTBOPOB BEILIECTB, IpoOlecca AUCCOLUAIUH
KHUCJIOT, IIEeJI04ed U coineld (BO3MOXKHO HCIOJIb30BAaHHE BHUAECO MATEPHANIOB), IPOBEICHUE
OIBITOB, WMJUIIOCTPUPYIOLIUX MPU3HAKK MPOTEKaHUs peakuuil WOHHOro oOMeHa (oOpa3oBaHME
ocajJka, BbIIENEHUE Ta3a, OOpa3oBaHHWE BOJbI), OMNBITOB, WUIIOCTPUPYIOUIMX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (ropeHue, peakiuH pa3jokKeHHUs, COCIUHEHHUS),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbK) KA4YECTBEHHBIX pEaKUHUd Ha HOHBI,
pelIeHNEe SKCIepUMEHTAIbHBIX 3a1a4.

HemeTasibl U X coefUHEHUSsI

OOmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHMsSI aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CTpoeHHe M (QU3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TIaJOTE€HOB.
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XUMHUYEeCKHE CBOWMCTBA Ha IpUMepe XJopa (B3aUMOACHCTBHE C MeETaJlJlaMd, HeMeTajulaMi,
menoyamu).  XsopoBopoposa. ConsiHas KucCiIoTa, XMMHMYECKHE CBOWCTBA, IMOJIyYEHHE,
npuMeHeHue. JleficTBue xJjiopa U XJIOPOBOIOPOAA Ha OpraHU3M 4esioBeka. BaxkHelme Xi1opu/sl
U UX HAXOXKJIEHUE B IIPUPOJIE.

OO6mas xapaktepucruka 3jeMeHToB VIA-rpynmnbl. OcCoOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECcKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOpOoJa U cepbl. AJUIOTPONHbIE MOAM(HUKALIMN KHCIOpO/a U Ccepbl. XUMHYECKUE CBOWCTBA
cepsl. CepoBOnOpON, CTpOeHME, (Pu3nyUeckre M XUMHUYeckue cBoHcTBa. OKCHIBI Cepbl Kak
MIPEJCTAaBUTENIN KUCIOTHBIX OKcHIOB. CepHasl KuciaoTa, PU3NUECKUE U XUMUYECKHE CBOMCTBA
(oOmme Kak IpencTaBUTENsl Kiacca KHCIOT M crneuupuueckue). XUMHUYECKHE PEAKIHH,
JeXKalie B OCHOBE IMPOMBINUIEHHOTO cloco0a MONYy4eHHs CEepHOM KucioThl. [IpumeHeHue
cepHO# KHCIOThL. COJIM CepHOM KUCIIOTHI, KAUeCTBEHHAs peakiys Ha cynbpaT-uoH. Haxoxnenne
ceppl M €€ COENMHEHMM B Ipupojae. XUMHUYECKOE 3arps3HCHHE OKPYKAIOLIEH Cpensl
COEIMHEHMSIMU cepbl (KUCIOTHBIE JOXKIU, 3arpsi3HEHHE BO3JlyXa M BOAOEMOB), CHOCOOBI €ro
IIPEAOTBPAILICHNUS.

OOmiass xapakrepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHHMsS aTOMOB,
XapaKTepHbIE CTENEHU OKUCJIEHHUs. A30T, paclpocTpaHeHHe B MpHupoje, (U3UYEeCKUe U
XuUMu4eckue cBoiictBa. KpyroBopor a3ota B npupone. AMMHAK, ero Gpu3nyeckue u XMMUYECKHe
CBOICTBa, moJydyeHue u npumeHenue. Comu aMMOHMSL, UX pU3MUECKHE U XUMUYECKHE CBONCTBA,
npumeHenue. KauecTBeHHas peakuus Ha MOHbI aMMOHHsA. A30THas KHUCIOTa, €€ IOJIy4eHHE,
¢u3nueckue W XMMHUYECKHE CBOWCTBa (0OIIME Kak TMPEACTaBUTENs Kiacca KUCIOT U
cneunduueckue). lMcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KayeCTBE MUHEPAJIBbHBIX
ynoopennii. XuMHUeCcKoe 3arpsi3HEHUE OKPYKAIOMIEH Cpellbl COSTUHEHUSAMH a30Ta (KHCIOTHBIE
JOX/IH, 3arpsi3HEHUE BO3AyXa, MOYBBl U BOJ0EMOB). Docdop, amrorpornHsle MoIUPUKALUN
bochopa, ¢pusznyeckne n xummuueckue cpoiictea. Oxcua docdopa (V) u dochopHas kucnoTa,
¢usznyecKkue W XUMHUYECKHE CBOHCTBa, monydeHue. Mcmomp3oBanue ¢ocdatoB B KauecTBe
MHUHEPAJIBHBIX YIO0pEHUH.

OO6mas xapaktepucruka 3jeMeHTOoB I[VA-rpynmbl. OcCoOEHHOCTHM CTpPOEHHUS aTOMOB,
XapaKTEepHbIE CTEINEHN OKUCIECHUS. YTIEpOo, aJUIOTPOITHBIE MOIU (pUKALIMH, paCIPOCTPAHEHUE B
npupoze, GusnuecKkue U XuMHueckue cBoicTra. AncopOuus. KpyroBopor yriiepona B mpupo/e.
Oxcuapl yriaepona, ux (GpuU3NYecKUe U XUMHUYECKUE CBOMCTBA, AEHCTBUE HA KUBbIE OpraHU3MBL,
NOJTy4eHHe U NpUMEHEHHe. DKOJOrHueckue npoodiieMsl, CBsA3aHHbIE ¢ OKcuIoM yriepoaa (IV),
TUIIOTe3a II00aJbHOIO MOTEIUIEHUsT KIMMaTa, MapHUKOBBIM 3¢ ¢dekT. YroiabHas KUcIoTa U €€
conmu, uX (usnyeckue M XUMUYECKHE CBOWCTBA, MOJyueHHMEe W HpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-MOHBI. Mcmomb3oBaHue  KapOOHAaTOB B OBITY, MeEAUIUHE,
IIPOMBILUIEHHOCTU U CEJILCKOM XO3SIMCTBE.

[TepBoHayasbHBIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCJUHEHHUSAX YIJIepoAaa
(MeraH, 3TaH, OTWIEH, AalETHJIEH, JTaHOJ], IJIMLEPUH, YKcycHas Kuciorta). [Ipupoansie
UCTOYHUKHU YTJIE€BOJOPOAOB (yroib, NMPUPOJAHBIA ra3, He(Th), MPOAYKTHl HX IepepadoOTKu
(6eH3uH), UX poJb B OBITY M TPOMBIIIUICHHOCTU. [IOHATHE O OMOIOrMYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, yrieBojax — M HUX POJM B JKU3HHM desoBeka. MaTepuajabHOE EIUHCTBO
OpPraHWYeCKUX U HEOPTraHUYECKUX COETUHEHUH.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBONCTBA, MOJyYeHHE U IPUMEHEHHE.
Coenunenust kpemHuss B mpupoxe. OOmme npencraBieHus o0 oxcuae kpemuus (IV) wm
KpeMHHUeBOU kuciaoTe. CUIIMKATBL, X UCIOJIb30BaHUE B ObITY, B IPOMBIIIIEHHOCTH. BaxkHelmme



CTpOMTENbHBIE MaTepuaibl: KepaMmuKa, CTEKJo, IIeMEeHT, OeToH, xene300eToH. I[IpobGrembl
0€30I1aCHOT0 U CII0JIb30BAHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B TIOBCETHEBHON JKU3HH.

Xumuueckuii IKcnepumenm

u3ydyeHue oOpaslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJSHOM KHCIIOTHI, IIPOBEACHHE
Ka4eCTBEHHBIX PEAKIHMi Ha XJIOPHUI-MOHBI U HAOJIIOJICHHE MPHU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakarone (U3N4YecKkrue U XUMHUYECKHE CBOWCTBA T'aJIOTEHOB M MX COEJUHEHMH (BO3MOXKHO
UCIOJb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJIEHHE € OOpa3lamMH XJIOPUAOB (TajoreHHJIoB),
O3HaKOMJIeHHE C oOpa3uaMu cepbl U €€ COCNMHEHHSAMHU (BO3MOXXHO HCIIOIb30BAHUE
BHUJIEOMATEpHUaAIOB), HaOIOJEHHME TIpolecca OOyriaMBaHUS  caxapa [OA  JACHCTBUEM
KOHIICHTPUPOBAHHOM CEpHON KHUCIIOTHI, U3Y4EHUE XUMHYECKUX CBOMCTB pa30aBiIEHHON CepHOMU
KHUCIIOTBI, MPOBEIECHNE KAaUeCTBEHHOM pEeakIuMu Ha CyJb(aT-uoH M HAONIOJEHUE MpH3HaKa e
MPOTEKaHUs, O3HAKOMIIEHHE C (PU3NYECKUMHU CBOMCTBaMH a30Ta, (pochopa W WX COCAMHEHUU
(BO3MOKHO HCII0JIb30BAHME BUJIEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (OochOpHBIX y1oOpeHuil,
nojgy4yeHue, coOupaHHe, paclo3HAaBaHWE M H3yYEeHUE CBOWCTB aMMHUaKa, IPOBEICHUE
KayeCTBEHHBIX peakiuii Ha WOH aMMOHHS U (ochaT-MOH U H3yYEeHHE TPU3HAKOB UX
IpOTEKaHUs, B3aUMOJIEHCTBUE KOHIEHTPUPOBAHHONW A30THOW KHCIOTHI C MEAbIO (BO3MOXKHO
UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), M3YUEHUE MOZEJIeH KPUCTAUIMUECKUX PEIIETOK aiMmasa,
rpaduta, ¢yepeHa, O3HAKOMJIEHHE C MPOLECCOM aJIcopOlMHu pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM yTIE€M U yCTPOMCTBOM MPOTHUBOras3a, MojlyuyeHue, coOupaHue, paco3HaBaHUE
U U3y4yEHUE CBOWCTB YIJIEKHUCIIOrO ra3a, MPOBEACHUE KaueCTBEHHBIX peaklMil Ha KapOoHAT U
CWJIMKaT-MOHBl M W3Y4YEHHME IPHU3HAKOB HUX IPOTEKaHUs, O3HAKOMIICHME C IPOAYyKLIHEH
CWJIMKaTHOW NPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAaIbHBIX 3a/1ad 1o TeMe «BaxkHelmue
HEMETAJUIBl U UX COCAVHEHUS.

MeTa/i1bl M UX COeIMHEHUS

OO0masi XapakTepUCTHKa XHMHUYECKHMX OJJEMEHTOB — METa/yIoOB Ha OCHOBAaHMM HX
nonoxenus B [lepuoguueckoit cucteMe xuMuueckux ayemeHToB [[. 1. MeHeneeBa u crpoeHus
atoMoB. CrTpoeHue MeTaioB. MeTalsimdyeckas CBsI3b M METAJUIMYECKas KpHUCTaUIMyecKas
pemérka. OJIEKTPOXMMHMUECKUN psi HaNpsDKeHUH MeTanaoB. DPU3MYecKue M XUMUYECKUE
coiicTBa MerauioB. O6mme cnocoObl MOMydeHus: MeTalaoB. [IoHATHE O KOPPO3UH METAJUIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. Cruiassl (CTajb, YyryH, JOPAJIOMUHUN, OpOH3a) U
WX MPUMEHEHHE B OBITY U MPOMBIIIJICHHOCTH.

[[{eounble MeTabl: MojokeHue B [lepuoanueckoil cucreMe XUMUYECKUX 3JIEMEHTOB /JI.
W. MenpneneeBa, CTpO€HHUE UX aTOMOB, HaXOXJeHUe B mpupone. Ousnueckue U XUMUUYECKUE
CBOICTBA (Ha npuMepe HaTpus U Kaiaus). OKCuIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenune
IIEJIOYHBIX METAJJIOB U UX COEMHEHUH.

[IlesioyHO3EMENBHBIE META/UIbl MarHui W Kajabuui: nonoxeHue B Ilepuonnueckoit
cucreMe xumuueckux sneMmeHToB . M. Menzaeneesa, cTpoeHMe MX aTOMOB, HAXOXIECHUE B
npuponae. PuU3nN4ecKrue U XMMUYECKUE CBOWMCTBA MAarHusl W Kajiblivs. BakHeilmme coeqnHeHUs
KaJblus (OKCUI, TUIPOKCHU, COJH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHUS.

AmomuHuil: nosioxkeHne B Ilepuonmyeckoi cucreme Xxumuueckux siaeMmeHtoB I, U.
MenneneeBa, CTpO€HHE aToOMa, HaXOXAEHUE B Npupoje. PU3nuecKkue U XUMHYECKHE CBOMCTBA
amoMHHMSL. AM(OTEpHBIE CBOIICTBA OKCHUJIA M THAPOKCHIA ATFOMUHUS.

Kenezo: monoxenue B llepuogmyeckoid cucreme xuMmMuueckux »diementoB J[. .
MeneneeBa, CTpOEHUE aTOMa, HAXOXKJEHUE B npupoje. Pusnyeckue U XUMUYECKHE CBOMCTBA
xene3a. Oxcuapl, ruapokcuasl U comu skenesa (II) u xenesa (III), ux cocras, cBoiicTBa u
MIOJIy4ECHHE.



Xumuueckuii IKcnepumenm

O3HAKOMJIEHHE C O00pa3laMu METauIOB W CIJIaBOB, WX (U3MUYECKUMH CBONCTBAMH,
M3y4YeHHE Pe3ylbTaTOB KOPPO3MHM METAUIOB (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPUAJIOB),
0COOEHHOCTEN B3aUMO/IEHCTBUS OKCHUJIA KaJbLiUsA U HATPUs C BOAOH (BO3MOXHO HCIOJIB30BAaHUE
BHICOMATEPHUAJIOB), HCCIEIOBAHWE CBOWMCTB JKECTKOM BOBI, MpoOIlecca TOPEHHUsS JKeje3a B
Kuciopoae (BOSMOXXKHO  HCIOJB30BAaHUE  BHUICOMATEPUAJIOB), TPHU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi Ha WOHBI: MAarHHS, KaJbIlUs, aJFOMUHUS, IIUHKA, xene3a (1) u sxemneza
(IIT), menu (II), HabmoieHME U ONMKMCAHUE MPOLECCOB OKpAIIMBaHUA IJIAMEHU MOHAMU HATpUS,
KaJlig ¥ KaJblus (BO3MOXXHO MCIOJIb30BaHUE BHIEOMATEPHAIIOB), HCCIEeOBaHHE aM(OTEPHBIX
CBOMCTB T'MJPOKCH/IA ATIOMUHUS U THJIPOKCHIA IIMHKA, PEIICHHE SKCIIepUMEHTAIbHBIX 3a7a4 0
TeMe «BaxkHelme MeTaibl U UX COEAUHEHUS.

XuMuS ¥ OKpYKAWIIAsA cpelaa

BemecTBa 1 Marepuasibl B MOBCEIHEBHOW KU3HHM Y€IOBEKA. be3onacHoe MCnoyib30BaHUE
BEIIECTB M XMMHYECKUX peakuuid B ObITy. [lepBas momomib Npu XUMHUYECKUX OXKOrax H
OTpaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHNE OKpYXKarolle cpenbl (IpeaesibHas JOoMyCTUMasi KOHIIEHTpalus
Bemects, aanee — [IJIK). Poap xumuu B perieHnn S5KOJIOTHYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHaioB (CTEKIIO, CIIABbI METAIIOB, TOJIMMEPHBIE MAaTEPUAIIBI).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pE3yJbTaTHl OCBOEHHS MPOrpaMMbl OCHOBHOI'O 001Iero o0pa3oBaHUs
JOCTHUI'aKOTCA B XO€ 06y‘~I€HI/I$I XUMHH B CAUHCTBE y‘I€6HOI>'I ¥ BOCITMTATEILHON ACATCIIBHOCTH B
COOTBETCTBHUU C TpaAUuIVOHHBIMHA pOCCHfICKPIMH COIMOKYJIbTYPHBIMHA u AYXOBHO-
HPAaBCTBCHHBIMH IECHHOCTAMH, IIPUHATBEIMU B O6IHCCTB€ npaBujiaMu U HOpMaMMU NOBCIACHUA U
CIIOCOOCTBYIOT ITPOI[ECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATTM3AIMH 00yUYaIOIINXCSl.

JIMYHOCTHBIE pE3yJbTaThl OTPAXalOT TOTOBHOCTh OOYYAIOMIUXCS PYKOBOJICTBOBATHCS
CHCTEMOM TTO3UTHBHBIX IOCHHOCTHBIX OpI/IeHTaI_II/If/'I U paCclIMpCHUC ONbITa ACATCIBHOCTH Ha ee
OCHOBEC, B TOM 4YHCJIC B YaCTH.

1) naTpMOTHYECKOro BOCIIUTAHUS

LIEHHOCTHOI'0 OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HacJeIul0, MOHMMAHUS 3HAUYeHHs XUMHMUYECKOW HAayKh B HKM3HM COBPEMEHHOrO OOILEeCTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHOH MHGpOpMaLuel O MepeqoBbIX JOCTHKEHHUSIX U OTKPBITUSIX
MHPOBOH M OTEUECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTU B HAYYHbBIX 3HaHHMAX 00 yCTpoHcTBe
MHpa U 00I11ecTBa;

2) rpa:KIaHCKOT0 BOCIIMTAHUS :

IPE/ICTABICHUS O COLMAIbHBIX HOPMaxX M IPaBUIAX MEXKJIMYHOCTHBIX OTHOIIEHHH B
KOJIJICKTUBE, KOMMYHHKaTHBHOﬁ KOMIIETCHTHOCTH B 06III€CTB€HHO HOH@SHOﬁ,
y4eOHOUCCIIeI0BaTEeIbCKOM, TBOPUECKOW W JPYyruX BUIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM AESITEIbHOCTU MIPU BBIIOJHEHUU YUeOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBIITOJIHCHUNW XUMHUYECKUX OKCICPUMEHTOB, CO3daHUU y‘-Ie6HI>IX IIPOCKTOB, CTPEMJICHHUSA K
B3aMMOIIOHUMAaHHWIO M B3aWMMOIIOMOIIIN B IPOIECCE 3TOM yqe6H0171 JCATCIIBHOCTH, TOTOBHOCTHU
OIICHUBATH CBOE MOBCACHUE M IIOCTYIIKKU CBOHUX TOBapHHleﬁ C MO3MIOWHU HPABCTBCHHBIX U
IIPaBOBBIX HOPM C YYETOM OCO3HAHHUS MTOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA

MHUPOBO33PEHUECKHE  TPEACTABIECHUS O BEUIECTBE M XUMHYECKOW  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO pa3sBUTHS HAYKU M COCTABJIAIOIINE OCHOBY LA
IIOHMMAHUs  CYLIHOCTM HaydyHOHM KapTUHBl MHpa, [PEACTaBIEHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJbI, B3aUMOCBA3AX YEIOBEKa C MPUPOJHOM Cpenoi, o posn
XHMMHH B ITIO3HAHUHU 3THUX SaKOHOMepHOCTeﬁ;

[I03HABaTeJIbHbIE MOTHBBI, HAIIPABJIEHHbIE Ha IOJIY4YEHHE HOBBIX 3HAHUH MO XUMHH,
HeoOXoquMble A1 OOBSICHEHUs HaOI0JaeMbIX IIPOLIECCOB M SIBJIECHUH, I103HABAaTEIbHOI,
MH(QOPMAILIMOHHON U YUTATENIbCKOM KYJIBTYpBI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIILHONW pabOoThI
C y4eOHBIMH TEKCTaMH, CIPaBOYHOW JMTEPATypOH, NOCTYINHBIMH TEXHHYECKHMMHU CpEICTBAMU
MH(POPMAIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYyYCHHMIO M TIO3HAHUIO, JFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa30BaHUIO, MPOEKTHOW U MCCIE0BATEIbCKON 1eATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJIEHHOCTU U YPOBHS 00Yy4YeHHUS B JalbHENUIIEM;

4) popMupPOBaHHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHUEC NEHHOCTHU XHN3HHU, OTBECTCTBCHHOI'O OTHOIOCHHA K CBOEMY 3JOpPOBEBIO,
YCTAaHOBKM Ha 370pOBBIH 00pa3 KHU3HU, OCO3HAHHWE IOCIEACTBUM U HENpUATHE BPEIHBIX
MpuUBBIYEK (yHNOTpPEOJIEHHs] ajJKOroyis, HapKOTHUKOB, KypEHHUs), HEOOXOIUMOCTH COOIOCHUS
npaBui 0€30MacCHOCTH MpU OOPALICHWH € XWMHUYECKUMH BEIIECTBAMH B OBITY M peajbHOU
KHU3HU;



5) TpyA10BOT0 BOCIIMTAHUS

WHTEPEC K MPAaKTHYECKOMY U3YUEHHIO Mpodeccuii u Tpyia pa3IMuyHOTO poja, YBaXKEHHUE K
TpyAy ¥ pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHCI€ Ha OCHOBE IPUMEHEHUS
MpPEIMETHBIX 3HAHUW 10 XUMHUU, OCO3HAHHBIM BHIOOD WHIWBHAYAJbHOW TPACKTOPHUH
MPOJOJDKEHUS O0pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmemHol npodecCuoHaNbHOW NESITeIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHATBHOM Cpejie;

6) 3K0JI0rHYeCcKOro BOCIIHTAHMSA:

AKOJIOTMYECKHU 1€JeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK MCTOUHHUKY KM3HU Ha 3emIle,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHHE IIEHHOCTH 3JOPOBOTO M 0e30MacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U IICHUXHYECKOMY 3I0pOBBIO,
OCO3HAaHHE I[EHHOCTH COOJIIO/ICHHsI TTpaBUJI 0€30MaCHOro MOBEICHUs TpU paboTe C BEIIECTBAMHU,
a TAKXKE B CUTYAIMIX, YTPOXKAIOIINX 3I0POBBIO U )KH3HU JIFOJIEH;

CHOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4daeMble NMPH W3YYEHUHM XUMUU, IS pPELICHHS
3a/1a4, CBA3aHHBIX C OKpYKaroLlell TPUPOAHON Cpeoil, 1Jis MOBBILIEHUS! YPOBHSI 3KOJIOTMUYECKOU
KYJIbTYpPbI, OCO3HAHUS TJI00aJbHOTO XapaKTepa SKOJIOTMYECKUX MPoOJieM U MyTed WX pelIeHHs
HOCPEJCTBOM METO/0B XMMUHU, SKOJOTMUECKOI'0 MBILIUIEHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
NI03HABATEJIbHON, KOMMYHUKAaTUBHON U COLIMAIIbHOW MTPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMeTHBIX pPe3yIbTaTOB BBIICISAIOT 3HAYUMBIE U1 (HOPMHPOBAHHS
MHUPOBO33peHUsI OOIEHAayYHbIC TOHATHUS (3aKOH, TEOpHWs, NMPHUHIUII, TUIIOTE3a, (aKT, cucTema,
MPOoLIeCC, IKCIEPUMEHT U APYToe€.), KOTOPbIE UCMOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUU M3 ATHX MPEAMETOB ()OPMUPOBATH MIPEACTABICHHUE O
[IEJIOCTHON HAy4YHOW KapTHHE MHpa, U YHUBEpCaJbHBbIC y4eOHBIC JCHCTBUS (TIO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJISATHBHBIC), KOTOPbIE 00eCrneuynBarOT (HOPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOATENILHOMY IJIAHUPOBAHUIO U OCYILIECTBIICHUIO YUEOHOU e TeTbHOCTH.

Ilo3HaBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE AeHCTBHSA

ba3oBble Jornyeckme AecTBUA:

YMEHHUSI HCHOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU 3HAHUM:
pacKpeIBaTh CMBICI XMMHYECKHUX TMOHATUW (BBIIEISATh WX XapaKTepHble MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C APYTUMU MOHSITUSIMH), UCIIOIB30BATh MOHATUS JJIS1 OOBSACHEHUS
OTAENbHBIX (DAaKTOB M SBIEHHI, BHIOMpATh OCHOBAHMS W KPUTEPUH [UIS KJIACCH(PHUKAIIUU
XUMHUYECKUX BEIECTB U XUMHUECKUX PEaKLUM, yCTaHABIUBATh PUUUHHO -CJIEACTBEHHbIE CBSI3U
MEXy 00bEKTaMH U3y4YEHHS, CTPOUTDH JIOTUYECKHE pacCykAeHUs (MHAYKTUBHbBIC, eIyKTUBHbIC,
110 aHAJIOTUH), 1€JIaTh BBIBO/IBI U 3aKJIIOUEHUS;

YMEHHE NMPUMEHSTh B MPOIECCe MO3HAHUSA MOHATUA (MPEIMETHBIE U MeTalpeaMeTHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJIb3YeMble B XHMHHU, NPEOOPa30BHIBATH IIMPOKO
MPUMEHSIEMBIE B XUMUU MOJICIIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHUYecKass (opMyia U ypaBHEHHE XUMHUYECKOW pEaKIUU — TMpU pEIIeHuUu Yy4deOHOo-
MMO3HABATENILHBIX  3a7a4, C Yy4E€TOM OTUX MOJCJIBHBIX TPEACTABICHUN BBISBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CJICICTBCHHBIC CBSI3U U
MPOTUBOPEYHSI B U3YIaEMBIX IIPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBarebckne 1eiicTBUA:
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YMEHHUE MCIOJIb30BaTh MOCTaBJIEHHBbIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHM, a
TaKKe B KauyecTBE OCHOBBI s (POPMHUpPOBAHUS TUIOTE3bl IO IMPOBEPKE IPABHIBHOCTU
BBICKAa3bIBaE€MbIX CYXKJICHUM;

npuoOpeTeHre OmblTa MO IUIAHWPOBAHMIO, OPraHU3allMU W IMPOBEIEHUI0 YUYEHHYECKUX
9KCIEPUMEHTOB, YMEHUE HA0II0/1aTh 3a XOJI0M IpoLecca, CAaMOCTOSTEIbHO TPOrHO3UPOBATh €T0
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHHS M BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOIO OIBITA,
WCCJIEZIOBAHUS, COCTABJIATh OTUYET O MPOJIeTaHHOM paborTe.

Pabora c unpopmanueii:

yYMEHME BBIOMpPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO Pa3IMUHBIX BUJIOB
1 GOpM IPEACTAaBICHHUS, TTOTYIaEMYIO U3 pa3HBIX HCTOYHUKOB (HAYIHO-TIONMYJISIpHAS IMTEPATypa
XMMHMUYECKOTO COAEp)KaHUs, CIpaBOYHblE Mocolus, pecypcbl IHTepHeTa), KpUTHUYECKU
OLIEHUBATh IIPOTUBOPEUYNBYIO U HEOCTOBEPHYIO MH(POPMALIHIO;

YMEHME NPUMEHSATh Pa3IMUHbIE METOABI U 3aIIPOCHI IIPU MTOUCKE U 0TOOpe MH(pOpPMaLUU U
COOTBETCTBYIOLIMX JJAHHBIX, HEOOXOIUMBIX JJIs1 BBIIOJIHEHHs y4€OHBIX U I03HABATENIbHBIX 33124
OIPENeNEHHOT0 THMA, MPUOOPETEHHE ONbITa B O0JIACTH HCHOJIb30BAHHUSA HH(OPMALMOHHO-
KOMMYHMKATUBHBIX TE€XHOJIOTHH, OBJIaJIeHNE KYJIbTYpOi aKTUBHOI'O MCIIOIb30BAHUS PA3JIUYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSATEJILHO BBIOMPAaTh ONTUMAalbHYIO (GOpPMY MPEICTAaBICHUSA
MHPOPMAIMN U WJUTIOCTPUPOBATh PELIaeMble 3aJayd HECIOKHBIMH CXEMaMH, AMarpaMMaMH,
apyrumMu GopMaMu rpauKi ¥ UX KOMOWHAIIUSIMH;

YMEHHME MCIIOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce Y4eOHOM M MCCIIEN0BaTEIbCKON
JEeSITeIbHOCTU MH(OPMALIHIO O BIUSHUM MPOMBIIIIEHHOCTH, CEJIbCKOI'0 X035ICTBa M TpaHCIOpTa
Ha COCTOSIHME OKpYXKaroIlel NPUPOIHOM cpeabl.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIC Y4eOHbIe AelicTBUS:

yMEHMsI 3aJaBaTh BONPOCHl (B XOjAe aAuaimora MU (WiIM) JAUCKYCCHM) IO CYLIECTBY
obcyxnaemMoil TeMbl, (OPMYyJIUPOBATh CBOU MPEAJIOKEHHUS OTHOCHTEIBHO BBIMOJIHEHUS
MPEJIJIOKEHHOM 3a7auu;

YMEHMsI IPEICTABIATH 1OJyYEHHbIE PE3YIbTaThl TO3HABATEIILHOM N€ATENbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 pPE3YyJbTATOB BBIIOJHEHUS XUMHUYECKOIO
JKCIEPUMEHTa (JJaOOpaTOPHOIrO OMbITa, JAOOPaTOPHOM pabOTBl MO HCCIEIOBAaHUIO CBOMICTB
BEII[ECTB, y4eOHOT O TPOEKTA);

YMEHMsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABaTEIbHOU U
MCCIIEIOBATEIbCKON JEATebHOCTH HPU PELIEHUH BO3HUKAIOUIMX Mpo0JieM Ha OCHOBE Ydéra
OOIMX MHTEPECOB M COIVIACOBAHUS MO3ULIMHA (0OCYXAeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYpPMBI», KOOPJMHALIUS COBMECTHBIX JEHCTBUM, ONpeaeIeHNe KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOM paOOTHI U APYTHE).

PeryasiTuBHBIe yHUBepcalbHbIe y4eOHbIe 1eficTBUS:

YMEHHUE CaMOCTOSITENIbHO ONPEAETATh eI AesTeIbHOCTH, IUNIAHNPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TPH HEOOXOOUMOCTH KOPPEKTUPOBATH CBOI JEATEIbHOCTb, BbIOMPATH
HauOonee HS(¢eKTUBHbIE CHOCOObI  pemeHuss Yy4eOHbIX U I1O3HABaTEeNbHBIX  3ajad,
CaMOCTOATENIBHO COCTaBJIATh WJIM KOPPEKTHPOBATH IPEMJIOKEHHBI AJITOPUTM ACHCTBUU IIPU
BBINIOJIHEHUH 3aJaHUM C yd4€TOM IIOJlydeHUs HOBBIX 3HAHUM 00 HU3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKLHAX, OLIEHUBATh COOTBETCTBUE MOJYyYEHHOI'0 pe3ysibTaTa 3asBJICHHON LeH,
yYMEHHE UCTOJb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Ipe/laraeMble B yCJIOBU U 3a/1laHUH.

NPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO O00S3aTENBHOTO COAEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (QenepanpHOil pabodeil mporpaMMol, BBIIEISIOT: OCBOCHHBIC
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o0yJalolMMHUCA Hay4dHble 3HAHMS, YMEHHMs M CHOCOOBl JAEHCTBHM, crnenuduueckue s
npeaMeTHoN o0nactu «XuMusi», BUAbl JEATEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHMUS, €ro
UHTEPIpeTalNy, IPeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHbBIX YU€OHBIX U HOBBIX CUTYaI[UsX.

K konmy oOyueHus B 9 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh COPMUPOBAHHOCTH Y 00YyUaIOIUXCS YMEHH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSATHH: XUMHUUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peaKIus, XUMHUYecKas
CBSI3b, TEIIOBON 3 (PEKT peakluu, MOJb, MOJSPHBI 00BEM, pacTBOp, SIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, DSJIEKTPOJIUTUYECKAsT UCCOIMAINS, PEAKIMH HWOHHOrO OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHE, OOpaTHMble W HEOOpaTHMBbIE peakIuH,
OKHUCJIMTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKIMH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHCIIGHHE U BOCCTAHOBJIEHHE, aJUIOTPOMNHs, aM(OTEpHOCTb, XHUMHYECKas CBS3b
(xoBaNeHTHAsl, WOHHAs, MeTAJJIMYecKas), KpHCTaJUIMYecKash peuiéTka, Koppo3us
METaJIOB, CIUIaBbl, CKOPOCTh XHWMHMUYECKOW peakLMH, NpelebHO [OIMyCcTHUMas
koHuenTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH M HPUMEHSATH 3TH
MIOHSTHS TIPU ONMMCAHUM BEIIECTB U WX MPEBPAILICHU;

UCMOJBb30BaTh XUMHUYECKYI0O CHMBOJHMKY JJIsI COCTaBieHUS (OpMyJd BELIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIIHIL;

ONPENENATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKUX JJIEMEHTOB B
KJIaCCU(UIIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE
peakuuu (1Mo YMCAy M COCTaBY YYacTBYIOIIMX B PEAKLUU BEIIECTB, IO TEMJIOBOMY
3 deKTy, M0 U3MEHEHHIO CTEIIeHEe OKUCIEHUSI XUMUYECKHX JIEMEHTOB);
XapaKkTepu30BaTh (OMHUCHIBATH) OOMIME U crenuduYecKue XWMHUYECKHe CBOWCTBA
MPOCTBHIX U CIOXKHBIX BEIIECTB, MOJITBEPK/Iasi ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;

COCTaBJISITh YPABHEHUS JIEKTPOJIATHUECKON AUCCOIMAIIMU KUCIOT, MIETIOUYEN U COJIEH,
MOJIHBIE U COKpAILEHHbIE YpaBHEHMs peaklUii HOHHOTO OOMeHa, YpaBHEHUs peaKIlHii,
MOATBEPKAAIOIIMX CYLIECTBOBAHUE TE€HETHUYECKOM CBSI3W MEXAY BelleCTBAMHU
pa3IMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOI0 OallaHca ITUX PEAKIUil;

IIPOrHO3MPOBaTh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
MPOTEKaHUSI XMMUYECKUX MPEBPALLEHUIN B PA3JIUUYHBIX YCIOBUSAX;

BBIYUCIITh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 0 popMyJie COSAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKOU pEaKlUu;

cO0JII0/1aTh MIPABUIIA MTOJIL30BAHUS XUMUYECKOM MOCYI0M U 1a00paTOPHBIM

CHIIMKAT-, Cylb(}aT-, THIPOKCHI-MOHBI, KATHOHBI aMMOHHUS W HOHBI H3yYEHHBIX
METaJIOB, MPUCYTCTBYIOIIME B BOJAHBIX PAaCTBOpPaX HEOPraHUUECKUX BEIIECTB;
HayyHble METOABl MO3HAHUS — HaONIOJEeHHe, U3MEpEeHUe, MOJAEIUPOBaHUE,
AKCIEPUMEHT (PeanbHbIM U MBICIICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE
9 KJIACC

Ne i/m

HaumeHoBaHMe pa3/iesioB U TeM NPOrpaMMbl

KoauuyecTBo yacoB

Bcero

Pazgea 1. BemecTBO 1 XMMHYECKHE PeaKIMH
11 [ToBTOpeHue u yriyOneHue 3HaHUI OCHOBHBIX pa3zenioB Kypca 8 5
KJlacca
1.2 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITUI 4
13 DNEKTPOIMTUYECKAs! TUCcColMalusd. XUMHUECKIE PEAKINU B 8
pacTBopax
Hroro no pazneny 17
Paznen 2. HeMeTaJIbI M MX COeAUMHEHUS
51 OO0mas xapakTeprucTUKa XMMHYECKHUX d71eMeHToB VIIA-rpynmsbl. 4
lNanorenst
99 OO01as xapakTeprucTUKa XMMUYECKUX 3JIeMEHTOB VIA-Tpymibl. 6
Cepa u e€ coenuHeHus
53 OO611ast XapaKTepUCTHKAa XUMUYECKHUX 3JIEMEHTOB V A-TPYIIIIbI. 7
A3ot, pochop 1 UX COeTUHEHHUS
24 OO61as xapakTeprucTHKa XMMHUY€CKUX 3J1eMeHTOB [ VA -rpymibl. 8
VYraepoa u KpeMHHI U UX COeIMHEHUS
Wtoro no pazgeny 25
Pa3nen 3. MeTa/uibl M UX COeIMHEHUSI
3.1 OO011e CBOMCTBA METAIUIOB 4
3.2 Baxuelimue MeTajuibl U UX COSAUHEHUS 16
Hroro no pazueny 20
Pa3nen 4. XuMus u okpyxamomas cpeaa
4.1 BemectBa 1 Matepuansl B )KU3HU YEIIOBEKA 3
Wroro no pazneny
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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CIIOCOBBbI OEHKH JOCTUXKEHUN YUAIIUMUCS IIJIAHUPYEMBIX
PE3YJIBTATOB

CriocoObl OLIEHKH JOCTIDKEHHUS YUYAIIMMHUCS IUIAHUPYEMBIX Ppe3yJIbTaTOB OCYIIECTBIISICTCS Ha
ocHoBe «llojokeHUST O cucTeMe OLEeHOK, ¢opMe, NOpsIKEe M MEPUOIUYHOCTH TEKYIIeH,
IPOMEKYTOUYHONW U UTOTOBOM aTTECTALlUU 00 yUJarOLUXCs».

YYEBHO-METONYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA

Xumus. 9 knacce [Teker] : yueOHuK a1 o61ieodpasoBarenbHbix oprannzauuii / O. C. ['abpuenss,

N.T. Ocrpoymos, C. A. CnagkoB. - Mocksa : [IpocBemnienue, 2022. - 223 c. : ui., nopTp., Tadim.,

1B. ui.; 26 cm.; ISBN 978-5-09-071608-6 : 3000 k3.

METOANYECKHUE MATEPUAJIBI JJI51 YUUTEJISL
Metonnueckoe nmocobue k yueOnukam O. C. 'abpuensna "Xumus". 8-9 kmaccel [Tekct] / O. C.
labpuensn, A. B. Kynmosa. - 3-e u3a., crep. - Mocksa : Jlpoda, 2016. - 222, [2] c. : ui., Tabmn.; 21

cMm. - (OI'OC) (Beprukans).; ISBN 978-5-358-16389-8 : 1000 k3.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://www. nanometer.ru OHIaliH-ClIpaBOYHUK XUMHU4YeCcKHX 31eMeHToB WebElements

http://webelements.narod.ru [TomynsipHast On6IMOTEKa XMMUYECKUX 3JICMEHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIC U CIPABOYHbBIC MaTEPHAIIbI IO XUMHUHU

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun

http://chemworld.narod.ru Caiit «BupTyaibHas XUMHAYECKas IIIKOJIa»

http://maratakm.narod.ru Caiit «Mup Xumun»

http://chemistry. narod.ru XuMuK.py: caiiT 0 Xumuu

http://www.xumuk.ru Xumudeckas crpanuuka SIpociasckoro [{eHTpa TenekoMMyHUKAIMN 1
WH(POPMAITMOHHBIX CUCTEM B 00pa30BaHUH

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii moptan ChemPort.Ru

http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueOHbIe u cripaBoYHbBIC
MaTepUabl
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https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.xumuk.ru&sa=D&usg=AFQjCNGijKO1dbIuDUftxmGa7cgW-EKmZg
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
No ni/nt Jara uzyuyenust Tema ypoka Koua-
Inan dakT BO
4acoB
Pa3znen 1. BemecTBo n xumuveckue peakuuu (17 4)
Tema 1. [loBTOpPeHNe U yriIyd/1eHNe 3HAHMIT OCHOBHBIX pa3aeoB Kypca 8 kiuacca (7 1)
03.09 [lepnonnueckuii 3aKoH. 1
1. [Mepuoanueckasi cuCTeMa XHMHIYECKIX
snemenToB /. 1. MenaeneeBa
03.09 [Tepuonuueckuii 3aK0H. 1
2. [lepuoanueckasi cucTeMa XMMHYECKHX
anemenToB /I. 1. MeHneneeBa
05.09 3aKOHOMEpPHOCTH B U3MEH CHUH 1
3. CBOMCTB XMMHYECKHX DJIEMEHTOB
IIEPBBIX TPEX IIEPUOIOB
4 10.09 Knaccudukanus 1 HOMEHKIIATypa 1
' HEOPraHMYECKHX BEILECTB
5 12.09 Knaccudukanus u HOMEHKIATypa
' HEOPraHMYeCKMX BELIECTB
5 17.09 Buasl XUMHYECKON CBSA3U U TUIBI 1
' KPHCTAJLTMYECKUX PEIIETOK
17.09 KonTpoasnas padora Nel o teme 1
7. «IToBTOpEHME 1 yriryOaeHne 3HaHUH
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kilacca
Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX peakuuii (6 1)
8. 19.09 Knaccudukanus xumuueckux peakuuit | 1
10 Pa3IMYHBIM MPH3HAKAM
9 24.09 Knaccudukanus XMuMUIECKUX PeaKIui
' 10 Pa3IMYHBIM MPHU3HAKAM
26.09 [ToHsTHE O CKOPOCTH XUMUYECKOMN
10 peakiuu. [ToHATHE O TOMOT€HHBIX H
' IETEPOreHHbIX PEAKIHAX
01.10 [ToHsiTHE O XUMHUYECKOM PAaBHOBECHHU. 1
11 DaKTOpPHI, BIAUSIOMINE HA CKOPOCTh
' XUMHYECKOM PEaKIuu U MOJIO0KEHHE
XHUMHYECKOTO PAaBHOBECHS
12 01.10 OKHCIIMTETLHO-BOCCTAHOBHUTEIILHBIC 1

peakuuu
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03.10 OKUCIUTENBHO-BOCCTAHOBUTEIILHEIE

13.

peakuuu

Tema 3. JnekTpoanTuyeckas Aucconuans. XuMH4YecKue peakium B pacTpopax (8 1)

05.10 Teopus 21EKTPOTUTHUECKOM 1
14, nuccorranui. CHUIbHEBIE U caa0bie
AIEKTPOIHTHI
15. 08.10 WonHble ypaBHEHUS peakuil 1
10.10 XUMHUYECKHe CBOMCTBA KHCIOT B
16. OCHOBAHWI B CBETE IMPEICTABICHUN 00

SJICKTPOJ'II/ITI/I‘IGCKOI\/’I Jucconuanumn

10.10 XUMHUYECKHE CBOMCTBA COJIEN B CBETE
17. IpeJCTaBIeHUN 00
AIEKTPOIUTUICCKON I CCOIHAIIIH

18. 15.10 [ToHsiTHE O TUAPOIM3E CONCH
19, 15.10 O606HvleHHe U CHCTEMaTH3aIs
3HAHHUU
20. 17.10 [IpakTueckas padbora Ne 1. «Pemenune | 1
9KCHEPUMEHTAIbHBIX 321249
22.10 Konrtposbnas padora Ne2 o teme 1
21. «INEKTPOTUTUY ECKas JUCCOLAALTHS.

XUMHUYECKUE PEAKIIMHN B PACTBOPAX)

Pa3znen 2. Hemeranabl u ux coequHeHus ( 25 1)

Tema 1. O6masi xapakTepucTHKa XUuMHYecKnX 3J1eMeHTOB VIIA-rpynmsl. I'anorens! (6 u)

24.10 OO0m1as xapakTEepUCTHKA TaJIOT €HOB. 1
22. XUMHYECKHE CBOMCTBA Ha IPUMEPE
XJopa

05.11 OO01as XxapakTepuCcTHUKa IaJlor €HOB.
23. XUMHYECKHE CBOMCTBA Ha IPUMEPE
xJjiopa

05.11 Xnoposonopos. CossiHast KUCIIOTa, 1
24. XMMHYECKHE CBOMCTBA, MOJIy4EHHE,
MIPUMEHECHHE

07.11 XnopoBonopoa. ConsiHas KUCoTa,
25. XUMHYECKUE CBOWMCTBA, MOJTYYEHHE,
MPUMEHEHUE

12.11 IIpakTnueckasa padora Ne 2 o teme 1
26. «[lomy4eHune consTHOM KUCIIOTHI,
H3y4EHHE €€ CBOMCTBY»

217. 14.11 Beruucnenus no ypaBHeHUSAM 1

16




XUMHUYCCKUX PEaKIIMi, €CJIM OJIUH U3
peareHToB JlaH B U30bITKE

28.

19.11

Brruucnenus no ypaBHeHUsAM
XUMHUYCCKUX peaKuHﬁ, €CJI1 OJUH U3
peareHToB JIaH B N30BITKE

Tema 2. O0mas xapakTepucTHKAa XMMHYeCKHUX 3J1eMeHTOB VIA-rpynnbl. Cepa u eé

COCINHCHUA

(64)

29.

19.11

OOm1as XxapakTepUCTUKA JIEMEHTOB
VIA-rpynmst

30.

21.11

AJUTOTpOITHBIE MOTU(DHUKAIIUU CEPHI.
Haxoxnenue cepsl 1 €€ COeIMHEHNH B
npupojie. XUMHUYECKHE CBOMCTBA CEPhI

31.

26.11

CepoBonopoj, cTpoeHue, husndeckue
U XUMHUYECKHE CBOICTBA

32.

28.11

Oxcuapl cepbl. CepHast KUCIIOTA,
(busznYecKue 1 XUMHUYECKHUE CBOICTBA,
MIPUMEHEHUE

33.

03.12

XUMHYECKHE PEaKIUy, JIeKaLUE B
OCHOBE MPOMBIIIIEHHOTO cIlocoda
MTOJIY4EHHSI CEPHON KHUCIIOTHI.
XUMHYECKOE 3arpsi3HEHNE
OKpY’KaIOIIen Cpeibl COEAUHEHUSIMU
cepsl

34.

03.12

XUMHUUYECKHUE PEaAKITUH, JIKAITIE B
OCHOBE MPOMBIIIIEHHOTO cIlocoda
MOJTYYEHUSI CEPHON KHUCIIOTBHI.
XUMHUYECKOe 3arpsa3HeHne
OKpY’KaloIiel cpeapl CoeNNHEHUSIMU
cephl

35.

05.12

Briuncienne MmaccoBou 10U BBIXOIA
MPOAYKTa PeaKkIuu

Tema 3. O0mas XapaKkTepuCTHKA XMMUYECKUX 3JIeMeHTOB VA-rpynnbl. A30T, ¢pocd

COCIMHCHUHA

(10 v)

0p U MX

36.

10.12

OO61as XxapakTeprCcTHKa JIEMEHTOB
VA-rpynnel. A30T, pacipocTpaHeHue
B IIpUpoJie, GU3NYeCcKre U XUMHUECKHEe
CBOICTBa

37.

12.12

OOm1as xapakTepUCTUKA JIEMEHTOB
VA-rpynnel. A30T, pacnpocTpaHeHue
B IIpupoJe, pU3nuecKkue U XUMUYECKUe
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CBOICTBa

17.12 XUMUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE MPOMBIIIIEHHOTO cIlocoda
38 MTOJIY4EHHSI CEPHON KHUCIIOTHI.

' XUMHYECKOE 3arpsA3HEeHUE
OKpPY’KAIOILIEH Cpellbl COEAUHEHUSIMU

cepel

17.12 XUMHUYECKHUE PEAKIINH, JIeKAIIHUE B
OCHOBE MPOMBIIIIEHHOTO crtocoda
MOJTYyYEHUSI CEPHON KHUCIIOTBHI.
XUMHUYECKOe 3arpsa3HeHne
OKpY’KaloIiel cpeapl COeNNHEHUIMU
cephl

39.

19.12 AmMUak, ero Gpu3nUecKue u
40. XHUMHYECKUE CBOWCTBA, TIOJyYCHUE H
MIPUMEH CHUE

24.12 IIpakTnuyeckas padora Ne 3 no reme
41. «ITonyyenne amMmmuaka, U3y4eHHUe €ero
CBOMCTBY»

42 26.12 A3zoTHas KHCIOTa, € PU3nYecKue u

XUMUYECKHE CBOMCTBA

43 14.01 A3zoTHas KHCIOTa, € PU3nYecKue u

XUMHUYECKHE CBOMCTBA

14.01 Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHMSI B Ka4€CTBE MHHEPAIBHBIX
44, ynoOpeHuil. XuMu4eckoe 3arpsi3HeHne
OKPY’KAIOIIEH Cpellbl COEAUHEHUSIMU
azora

16.01 dochop. Oxeun dhochopa (V) u
45. (dhocdopHas kucaora, GU3HIECKUE U
XUMHUYECKHE CBOMCTBA, MOJIYYCHUE

21.01 Ucnonb3oBanue hochaToB B kauecTBe
46 MUHEpAJIbHBIX Y00 PEHUIH.
' 3arps3HeHHE IPUPOIHOM CPEIBI

dbocdaramu

Tema 4. O01mas xapakTepucTUKA XUMHYEeCKHUX 3J1eMeHTOB [VA-rpynnbl. Yriepoa u
KpeMHHUii 1 ux coeaunenus (12 1) 1

23.01 VYriepon, pacnpocTpaHeHHE B
47. pupojie, PU3NIECKUE U XUMUUECKUE
CBOWCTBa
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48.

28.01

Oxcuapl yriaepona, ux Gpuzndeckue u
XUMHYECKUE CBOKCTBA.
DKoNoruueckrue mpodIeMsl,
CBsI3aHHBIE ¢ OKcuIoM yriepoaa (IV)

49.

28.01

VYrospHas KUCIIOTA U €€ COTU

50.

30.01

VYroapHas KUCIIOTA U €€ COJIN

ol.

04.02

IIpakTuyeckas padora Ne 4 o Teme
"[TosrydyeHue yriekucioro rasa.
KauecTtBeHnHast peakius Ha KapOoHaT-

noH"

52.

04.02

HepBOHa‘IaHbHHe IMOHATHS 00
OpPraHUYCCKUX BCIICCTBAX KaK O
COCIMHCHUAX YyIJiepoda

53.

06.02

Kpemnuii u ero coennHeHust

o4,

11.02

IIpakTuyeckas padora Ne S.
Pemenue sxcrnepuMeHTalbHbIX 3a/1a4
1o TeMe «BakHelIme HeMeTauibl 1
HUX COCIIMHCHUS

55.

13.02

KonrtpoasHas padora Ne3 o teme
«BaxHeinme HeMeTaJIbl U UX
COEIUHEHUD)

Pa3znen 3. Meranibl u ux coeguHeHus (20 4)

Tema 5. O01mue cBoiicTBa MeTaN10B (6 1)

56.

18.02

OO0mast XxapakTepruCcTHKa XHMHY eCKHX
3JIEMEHTOB — METAJIJIOB.
Mertamiueckas CBs3b U
METaJNINYEeCKasi KpUCTAILINY eCKast
pemérka. duznueckrue CBOMCTBA
METaJJIOB

57.

18.02

XUMHUECKHE CBOMCTBA METAJJIOB.
DJIEKTPOXUMHYECKUI P
HaIpsHKEHUH METaIoB

58.

20.02

OO61me crocoObl MOTYYCHHS
MertaaaoB. CraBel. Beraucienus mo
YPaBHCHHSM XHMHUYCCKUX PEaKIIHH,
€CJIM OJIMH M3 PEarcHTOB COACPIKUT
MIPUMECH

59.

25.02

Ilonsarue o KOppO3unu METAJIJIOB

Tema 6. Baxkneiimme MeTanibl U uxX coequuenus (16 1)
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60. 27.02 [IlemoyHbIC METaILIbI
61. 04.03 IllenounbIc METAUTBI
62. 04.03 OKCHABI ¥ TUAPOKCHIBI HATPUS U
KaJust
63. 06.03 I_L[enoquo3eMem,Hume METaJUThl —
KaJIbLIUHA U MarHui
64. 11.03 [[lenoyno3eMeNbHBIE METAIUTBI —
KaJIbLIUH U MarHui
65. 13.03 Baxuetimmme coequHeHns Kaabus
66. 18.03 O606HjeHI/Ie A CUCTEMATHU3aLUs
3HaHUH
67, 18.03 JKEcTKOCTh BOMBI M CIIOCOOBI €€
yCTpaHCHHUS
20.03 IIpakTnueckas padora Ne 6 no reme
68. "YKEcTKOCTh BOJIBI U METOJIBI €€
ycTpaHeHus"
69. 25.03 AmoMuHMI
70. 27.03 AmoMuHMI
71 01.04 AmMdoTepHbIe CBOWCTBA OKCHIA H
TUIPOKCHJIA
72. 01.04 Kenezo
73. 03.04 Kenezo
74, 08.04 Oxkcuibl, THAPOKCUIBI U CONU Kee3a
(IT) m xemne3a (I1I)
75, 10.04 OKcHbI, TUIPOKCHIBI M COJIU Kee3a
(IT) u xxene3a (III)
76. 15.04 O606Hv1eHI/Ie U CUCTEMAaTU3aLus
3HaHUH
15.04 IIpakTHyeckas padora Ne 7.
77 Pemenne sxcriepuMeHTaIbHBIX 33124
mo Teme «BaxkHeime MeTaibl U uX
COCTMHCHHUSDY
17.04 Brruucienust mo ypaBHEHUSIM
XUMHUYCCKUX PEaKIIMi, €CJIM OJINH U3
78, peareHToB JIaH B 30BITKE UJIN

COAEPKUT NpuMecH. Breramncienus
MaccOBOH J10JIM BbIXOZa MPOTYKTa
peaxkuuu
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22.04 Brruucienus mo ypaBHEHHUSAM 1

XUMHYECKUX PEaKIUi, €CIIi OJUH U3

79, peareHToB JaH B H30BITKE UJIH
COIEPXKUT MpUMecH. Brraucienus
MAacCCOBOM 10JIM BBIXO/A MPOIYKTA
peaKiuu

30. 22.04 O00011IeHNE U CUCTEMATA3AIHAS 1
3HAHHUU

24.04 KonTpoasnas padora Ned o teme 1

81. «Baxneilie MeTaJuibl U UX

COCIMHEHUS»
Pa3znen 4. Xumus n okpy:kawmas cpena (3 4)

89 29.04 BemrectBa u Matepualbsl B 1
MOBCETHEBHOM KU3HU YeIOBeKa

83. 06.05 XUMHYECKOE 3arpsi3HEeHNE 1
OKPY’KaIOIIEH Cpe/Ibl

84, 13.05 Posp xuMuu B penieHun 1
9KOJIOTMYECKUX ITPOOIeM

85, 15.05 PesepBHbIii ypok. O0001ICHHE 1 1
CHCTEMAaTU3alNs 3HAHHUIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 85
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