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IlosicHuTeEILHAS 3aMUCKA

Pabouyas mporpamma cocTaBjieHa Ha OCHOBE:

e 3akona «O0 oOpazoBanuu B Poccuiickoii Deneparum» Ne273-D3 ot 29.12.2012 1. Ne273-D3 «O6
oOpazoBanun B Poccuiickoit @enepanun» (Ct.12 11.6.3., ¢1.97,98) (penakuus va 01.09.2024);

e Ilpukaza MunucrepcrBa mnpocseuienust Poccuiickoit ®enepauun ot 31.05.2021 Ne 287 «O0
YTIBEpXKJICHHH (elepaTIbHOr0 TOCYIapCTBEHHOTO 0O0pa30BaTENbHOIO CTAaHIAApTa OCHOBHOTO OOIIETO
obpazoBanusm» (Hanee — @PI'OC ocHOBHOTO 00IIET0 00pa30BaHMUs);

e [lpukaza MunucrepcrBa npocsemenust Poccutickoit @eneparuu Ne62 ot 01.02.2024r., Nel71 ot
19.03.2024 «OO6 yrBepkaeHUU (QenepanbHON 00pa30BaTENBHON TPOTPaMMBI  OCHOBHOTO — OOIIETO
o0Opa3oBaHUM;

e [lpukaza Munuctepcra npocemenust Poccuu Ne 119 ot 21.02.2024 «O BHeceHUH U3MEHEHUN B
npwioxxeHuss Nel u Ne2 x Ilpukasy MunucrepctBa mpocsenieHust Poccun ot 21.09.2022 Ne 858 «O06
yTIBEpXKJIeHHH (heepalibHOTO MEepedyHst y4eOHWKOB, JOIMYIIEHHBIX K HCIIOJB30BAHUIO TPU pean3aliuu
MMEIOIINX TOCYIAPCTBEHHYIO aKKPEIUTAIIHIO 00pa30BaTeIbHBIX MMPOrpaMM HaYaJIbHOTO OOIIEro, OCHOBHOTO
obmiero, cpeaHero oOmiero oOpa3oBaHHs OPraHU3AIMsIMHU, OCYIIECTBISIONIMMU 00pa30BaTEIbHYIO
JEeATeTBbHOCTD U YCTAHOBJICHUS MPEACTHHOTO CPOKA UCTIOIH30BAHUS HCKIIFOYCHHBIX YIeOHHKOBY;

e [lopsimka oOpraHM3allid W OCYHIECTBICHHS OO0pa30BaTENbHON EATENBHOCTH MO0 OCHOBHBIM
0011eo0pa3oBaTeNbHBIM POTpaMMaM — 00pa3oBaTEeIbHBIM MPOrpaMMaM HadalbHOTO OOIIET0, OCHOBHOTO
obmero u cpeaHero oOmiero oOpa3oBaHMs, YTBEPXKICHHOTO NpHKazoM MuHmpocBemnieHuss Poccun ot
23.03.2021 Ne 115 (c usmenenusamu Ha 01.09.2024, IIpuka3z Ne731 ot 29.09.2023));

o @enepanpHOll paboyeil mporpamMmbl OCHOBHOTO 00IIero o0pa3oBaHHUS MO y4eOHOMY MpeaAMETy
«XUMUI»,

e VYuyeOHOro IjaHa IIKOJIbI.

[IporpamMma no XuMuu Ha YpOBHE OCHOBHOTO OOIIIero oOpa3oBaHUsl COCTAaBJIEHAa Ha OCHOBE TpeOOBaHUIt
K pe3ylbTaTaM OCBOEHHS OCHOBHOI 00pa3oBaTelnbHONW MPOrpaMMbl OCHOBHOTO 00IIero o0pazoBaHus,
npeacraBieHHbx B PI'OC OO0, a Takxke Ha ocHOBE ¢eaepaabHON paboyeil mporpaMMbl BOCTIUTAHUS H C
y4€TOM KOHILIETLMU TMpenojaBaHus ydeOHoro mnpeamera «XuMmus» B 00pa3oBaTeNbHBIX OPraHU3alUAX
Poccuiickoit @eneparuu.

[IporpaMma mo XxumMuM Ja€T MpeACTaBlIEHUE O IeNAX, oOmel cTpaTernd oOydeHHUs, BOCHHUTAHUS U
pa3BUTHUS OOYUaIOLIUXCS CPEACTBAMHM YUE€OHOrO MpeAMETa, YCTaHaBJIMBAET O00s3aTEIbHOE IMPEAMETHOE
coJiepXKaHue, IpeaycMaTpUBAaeT PACHpPEIEICHUE €ro Mo KiaccaM M CTPYKTYpUPOBaHUE IO pasjenam u
TeMaM [pOorpaMMbl [0 XUMHUH, OIpPEAENIeT KOJUYECTBEHHbIE W KAYECTBEHHBIE XAPAKTEPHUCTHKU
COJIEpXKaHUsA, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh U3YYEHHUS] XUMHUHU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOro mpolecca, BO3PACTHBIX OCOOEHHOCTEH O0O0ydaromuxcs,
OTpe/eNiieT BO3MOXKHOCTU MpeAMeTa A peanu3aluu TpeOoBaHUM K pe3yibTaTaM OCBOSHHUS OCHOBHOMU
o0pa3oBaTeNIbHOM MporpaMMmbl Ha YpPOBHE OCHOBHOTO 00mIIero oOpa3oBaHUs, a Takke TpeOoBaHUM K
pe3ynpraTaM OOyueHHs XHMHHM Ha YPOBHE Ieled H3ydeHHs NIpeaMeTa M OCHOBHBIX BHUJIOB Y4eOHO-
M03HABATEIbHON AEATETLHOCTH O0YUAIOLIErocs 0 OCBOCHUIO YUeOHOTO COJEePKAHMS.

3HaHHEe XUMHH CIYXHUT OCHOBOM Ui (OpMHpOBAaHUS MHPOBO33pEHUS OOYy4aroOmIerocsi, €ro
MPEJICTAaBJICHU O MaTepUaJbHOM EIMHCTBE MHUpA, BAKHYIO pOJIb HUrpaloT GopMupyemble XUMHUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPAICHUSIX YHEPTUU U 00 ABOJIOLUHU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS
rI100ambHBIX MPOOJEeM YCTOMYMBOTO PA3BUTHUS UEIOBEUYECTBA — CBHIPHEBOM, DHEPreTUYECKOW, MUIIEBOU H
AKOJIOTHUECKOH 6e30MmacHOCTH, TpobIeM 3paBOOXPAHEHUS.

N3yuenune xumun:

CIOCOOCTBYET pealln3aliy BO3MOXKHOCTEH sl caMOPa3BUTHS U (GOPMHUPOBAHUSI KYTbTYPHI THUYHOCTH, €€
oOmieit 1 PyHKIIMOHATBEHOM TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEW 0OydarolIuxcs, HaBBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOW  JesITeNbHOCTH, OJKCIEPUMEHTAIBHBIX U  HCCIEAOBATEIbCKUX YMEHHIA,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B TPO(HECCHOHATLHOU JeSITELHO CTH;

3HAKOMHUT CO Clenu(UKOd HAydHOTO MBIILICHHS, 3aKJIaJblBaeT OCHOBBI IIEJIOCTHOTO B3TJISAa Ha
€IMHCTBO MIPHUPOJIBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM ATArloM B (JOPMUPOBAHUU €CTECTBEHHO -HAYYHOU
TPaMOTHOCTH O0yYarOIINXCS



cocoOCTBYeT (POPMHPOBAHUIO [EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAyYHBIM 3HAHHSM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B AKOJIOTHUECKOE 00pa30BaHue 00yJaromnXCs.

JlanHbIe HaAmpaBlICHUST B OOYYCHUU XHMHH OOCCIICUYMBAIOTCS CHEMU(PUKON COJepKaHus y4eOHOTo
IpeMeTa, KOTOPBIN SBISETCS MENAaroru4ecky aJalTHPOBAHHBIM OTpa)K€HHMEM 0a30BON HAayKM XUMHUHU Ha
OIIPENEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTHPOBAH HA OCBOCHHE OOYUYarOIIUMHUCS
CHUCTEMBI TIEPBOHAYAIBHBIX TMOHATUM XWMHUHM, OCHOB HEOPraHMYECKOM XUMHUU U HEKOTOPBIX OTAEIbHBIX
3HAYUMMBIX OHATHUI OPraHUYECKON XUMUHU.

CrpykTypa coaep:KaHus MPOTPaMMBI IO XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO IMOJAXOAa K €&
nzydeHuto. CopaepxaHUe CKJIAJbIBAETCS U3 CHUCTEMBl MOHATUH O XMMHMYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBbI MOHATUH O XMMHUYECKON peakuuu. OO 3TU CUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPUHLUIY
[IOCJIEJOBATEILHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /J[. 1. MeHnaeneeBa kKak OCHOBHOIO 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIECHUN 00 ANIEKTPOJUTUUECKON AUCCOMAIIMM BEIIECTB B pPaCTBOPAX.

TeopeTnueckne 3HaHMS paccMaTPUBAIOTCSI HA OCHOBE AMIUPHUYECKU MOJYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCS MOCIEA0BATENBHO OT OJHOTO YPOBHS K APYromy, BHIMOIHSS (PYHKIIMN OOBSCHEHUS U
MIPOTHO3UPOBAHUS CBOICTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHS U MOJyYeHUS
M3y4aeMbIX BELIECTB.

OcBoeHne mnporpaMMbl O XHMHUU CIIOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O XUMHYECKOM
COCTaBJISAIOLIEH HaydHOW KapTHUHBI MUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJIbl, LIEHHOCTHOTO OTHOIIEHUS K
HayyHOMY 3HaHHUIO U METOJIaM IMO3HaHus B Hayke. M3ydeHne XUMUU MPOUCXOAUT C MPHUBJICUYEHUEM 3HAHUN
U3 paHee U3y4eHHBIX yueOHBIX mpenaMeToB: «Okpyxkaromuil Mmupy», «buonorus. 5—7 knacce» u «®Puzuka. 7
KJIace».

[Ipy u3yyeHUM XUMHH TPOUCXOAUT (POpMHpOBaHHE 3HAHMM OCHOB XMMMYECKOM HayKuM Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOW NEATEIbHOCTU YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpBl. 3a7adya y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUN CHCTEMbI XMMHUYECKUX 3HAHHM
— BaXHeHmmX ¢HaKToB, TMOHATHH, 3aKOHOB W TEOPETHUYECKUX IIOJIOKCHHM, IOCTYIMHBIX OOOOIICHHI
MHPOBO33PEHYECKOTO XapakTepa, fA3blka HAyKd, B MPUOOLICHMM K HAyYHBIM METOJaM IO3HAHUS MpU
W3YYEeHHUU BEUIECTB U XMMHUYECKUX peakiui, B OPMUPOBAHUU M PA3BUTUU MO3HABATEIBHBIX YMEHHUHN U HX
MPUMEHEHUH B y4eOHO-IIO3HABATEIbHON M y4eOHO-HUCCIIEeI0BATENIbCKON AEATEeIbHOCTH, OCBOCHUH IPaBUII
0€30MacHOT0 00paIeHHs C BEIIECTBAMU B IIOBCETHEBHOM KU3HU.

[Ipu n3yyeHuu XUMHUU HA YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus BaKHOE 3HAUCHUE NMPHOOpPETH TaKue
LEJH, KaK:

— (opmupoBaHHEe HMHTEIUIEKTYalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CcamMo00pa30BaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEJILHOMY MPUHSATHIO pEIIEHUH, CHOCOOHON aJanTupoBaTtbcs K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HaIlpaBJICHHOCTh OOY4YEeHMsI Ha CHUCTeMaTHYecKOoe MpHUoOIIeHHne OOydyaromuxcs K CaMOCTOSITENbHOM
MO3HABATEIHHON JESATENbHOCTH, HAyYHBIM METOJaM TMO3HAaHMS, (POPMHUPYIOIIMM MOTHUBAIMIO U Pa3BUTHE
CIOCOOHOCTEH K XUMUWU;

— olecrieueHUe YCIOBUH, CIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYaIOMIMMHKCS ONBITa Pa3HOOOpa3HOM
NeSITEeNIbHOCTH, TO3HAHUS U CaMOIIO3HAHUA, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMN), MMEIOLIUX
YHUBEPCAIbHOE 3HAUCHUE JJIs1 PA3JIMYHBIX BUJOB JIE€ATEIIbHOCTH;

— ¢opmupoBaHue o0mIeH PyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, B TOM YHCII€ YMEHUMN
OOBSCHATH M OLIEHUBAThH SBJICHUS OKPY)KAIOIIETO MHpA, HCIONb3ys 3HAHUS W OMBIT, MOJyYeHHBIC MPH
W3YYeHUH XUMHUH, TPUMEHATh HMX TPU pEHIeHHH MpoOieM B TIOBCEIHEBHOW JKWU3HU M TPYAOBOU
NEeSATENbHOCTH,

— ¢opMupOBaHUE y 00YYAIOIMIUXCSI TYMAHUCTUYECKUX OTHOILIECHUH, MOHUMAHUS IIEHHOCTH XUMUYECKUX
3HaHUH 17151 BBIPAOOTKH HKOJIOTHYECKHU 11€J1eCO00pa3HOro MoBEAECHUS B ObITY M TPYHAOBOM JEATEIFHOCTH B
LIEJISIX COXPAHEHHUS CBOETO 3/J0POBbS U OKPYXKAIOIIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIHUTAHUIO HA OCHOBE
YCBOEHHsI OOIEYETOBEYECKUX IIEHHOCTEeH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpoduis u
HaNpaBJICHHOCTH JalbHEHIIEero 00y4eHusl.



MECTO IPEJJIMETA B YYEBHOM IIVIAHE

VYueOHbIil peMeT 00s13aTeNbHON YacT y4eOHOro miaHa. B 00s3arenbHOM yacTH y4eOHOTro TuiaHa s
0011e00pa30BaTEeNbHBIX OpPraHu3allui, peaTn3yoMUX 00pa30BaTEILHYIO MPOTPAMMY OCHOBHOTO OOIIEro
o0pa3zoBaHus, MPeTyCMOTPEHO 68 YacoB UL U3y4eHUsl yueOHOTO npeamera «XuMus» B 9 kimacce. B mkose
oOy4yeHHE OpraHM30BaHO B 3a04HON (opme, modToMy ydeOHas Harpyska pacrpeneieHa CIeAyIIIUM
obOpa3om: 34 dHaca aymUTOpHOW HArpy3kud W 34 daca caMOCTOATENIbHOW paboThl. Tema camMoCTOSTEeThHOM
paboTel OOydaromerocss ONpeJe/icHa y4YuTelieM B JaHHOW pabodedl mporpamme. 3agaHue s
CaMOCTOSITEJIbHOM paOOThI BHIJAET YUUTENb U KOHTPOJIUPYET €TI0 BHINOIHEHHE.

IIporpamma cocraBiieHa ¢ y4€TOM KOPPEKTUPOBKH B CBA3U C 1'0Cy1TapCTBEHHBIMU IIPa3JHUKAMM.

COJAEPKXAHUE TEM YYEBHOI'O KYPCA

BemecTBo 1 XumMHUYeCKas peakiuus

[Iepnognueckuit 3akoH. Ilepmonmueckass cucrema xumuyeckux diemeHtoB J[. M. Menneneesa.
Ctpoenue aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB XHUMHYECKHUX DJIEMEHTOB TNEPBBIX TPEX
MEPUOJIOB, Kalus, KaIblHs U UX COCTMHEHUN B COOTBETCTBHUU C MOJIOKEHUEM IEMEHTOB B llepnoanueckoi
CHUCTEME U CTPOEHUEM MX aTOMOB.

Crtpoenue BemecTBa: BUABI XUMUYECKOW CBS3U. THUIMBI KPUCTAITMYECKUX PEHIETOK, 3aBUCUMOCTH
CBOICTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKN U BUJIa XUMUYECKOW CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKHUX BEIIECTB. XHMMHYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIUXCS K Pa3IMYHbIM KJIacCaM HEOPraHWYECKHX COCIMHEHUN, TEHETHUYECKas CBS3b HEOPraHUYECKUX
BEIIECTB.

Knaccudukanus XaMHUeCKHMX peakuil 10 pa3JIMYHbIM TpH3HAKaM (10 YHCITy H  COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY A(h(HEKTy, MO H3MEHEHUIO CTEMeHeW OKHUCIICHHS
XUMUYECKUX DJIEMEHTOB, 1O OOpaTUMOCTH, IO YYAaCTHIO Karajau3aTropa). DK30- W DHIOTEPMHYCCKHE
peaKuuu, TEPMOXUMHUYECKUE YPABHEHUS.

[Tonatue o ckopocTn XuMHUeCcKo peakiuu. [loHsTHE 00 0OPAaTUMBIX M HEOOPATUMBIX XMMHYECKUX
peakuusx. [loHsTHE O TOMOTEHHBIX M TeTeporeHHbIXx peakuusx. I[lonstue o karamuze. Ilonstue o
XUMHUYECKOM paBHOBeCcUHM. DaKTOPHI, BIMSIOIMIME HA CKOPOCTh XUMHUYECKOW pEAKIUH M TMOJOKEHUE
XUMHYECKOTO PAaBHOBECHS.

OKHCIUTEIIEHO-BOCCTAHOBUTEIIHHEIC peakuu, AJIEKTPOHHBIN banaHc OKHCIIUTENLHO-
BOCCTAaHOBUTEJIbHOW peakiuu. CoCTaBlICHME YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIHN C
WCIIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OaliaHca.

Teopust MEKTPOTUTUUECKON TUCCOUMALMU. DJIEKTPOJHUTHI U HEAIEKTPOJIUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M JHUCCOLMAIUM BEIIECTB C PA3JUYHBIMU BUJIAMM XUMHYECKOW CBs3U. CTENEHb IHUCCOLMAIUU.
CuiibHBIC U C1a0bIe AJICKTPOJIUTHI.

Peakiun woHHOrO oOMeHa. VYCIOBUS TNPOTEKAaHUS pPEAKIUi HOHHOTO OOMEHa, IIOJIHBIE U
COKpall€HHbIE HOHHBIE YpaBHEHUs peakiuii. CBOMCTBa KUCIOT, OCHOBAHUI U COJIEH B CBETE NPEACTABICHUM
00 3JIEKTPOJIMTUYECKON Jucconuaruu. KadyecTBeHHbIE peakIuy Ha HOHBIL. [oHATHE O THAPOIH3E COJIeH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJEISAMM KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB U
HeMeTaioB (TpaduTa W anmmasa), CIOXKHBIX BEUIECTB (XJOpuIa HATpuUs), UCCIENOBaHHE 3aBHUCUMOCTH
CKOPOCTHM  XMMHYECKOH  peaklud OT  BO3JACHUCTBUA  Pa3NIUYHBIX  (PaKTOpOB,  HCCIEAOBaHUE
AIIEKTPOTIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCca TUCCOLMALIMU KUCIIOT, IIeJo4Yeil u coyiei (BO3MOMXKHO
WCIIOJb30BAHUE BHUJEO MaTEPHANIOB), MPOBEACHHE OMNBITOB, WJUIIOCTPUPYIOIIMX HPU3HAKU MPOTEKaHUs
peakiuii woHHOrO oOMeHa (oOpa3oBaHHME OCajKa, BBIJCICHHWE Ta3a, oOpa3oBaHHE BOJbI), OTBITOB,
WJUTIOCTPUPYIOLIUX ~ HPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUHMil  (TOpeHHe, peakluu
pazfioKeHus, COEAMHEHUS ), paCliO3HAaBaHUE HEOPraHUYECKUX BEILECTB C MOMOIIbIO KAYECTBEHHBIX pPEaKIINil
Ha UOHBI, pEIICHUE SKCIEPUMEHTATbHBIX 3a/1a4.

HemeTanabl U HX COeIMHEHUS



OOmast xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB, XapaKTEepPHBIC CTENECHU
okucnenus. Ctpoenne u GU3NUECKUE CBOMCTBA MPOCTHIX BEUIECTB — raJIoOreHOB. XMMUYECKHE CBOMCTBA Ha
IIpUMepe XJIopa (B3aUMOJIEHCTBUE C MeETalylaMH, HEMeTaulaMHy, liesodaMmu). Xioposojopon. ComsHas
KHCJIOTa, XMMHYECKHE CBOICTBA, TOJyueHHe, NpuMeHeHue. JlelcTBHEe XJopa M XJIOpOBOJOPOAa Ha
OpraHu3M 4ejoBeka. Baxneimume XJIopuasl 1 MX HaX0XKISHUE B IPUPO/IE.

Oo6mas xapakrepuctuka sreMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
crerieHd okucieHus. CTpoeHne W (pu3HyUecKre CBOMCTBAa MPOCTBHIX BEIIECTB — KUCIOPOJAa W CEpHI.
AnnoTtponHsle MOAU(UKAIIMM KUACIOPOJa U cepbl. XMMHUECKHUE CBOWCTBA cepbl. CepoBOIOPOA, CTPOEHUE,
¢u3nveckue W XUMUYecKne cBoicTBa. OKCHIBI cepbl KaK MPEACTAaBUTEIN KUCIOTHBIX OKcHIOB. CepHas
KHACIOTa, (U3MYeCKHe M XHMHYECKHe CBOiicTBa (0OmIMe Kak MpeACTaBUTENs Kiacca KUCIOT |
cnenupuieckne). XUMHYECKUE PEaKIUH, JISKAIIHe B OCHOBE MPOMBIIIIJICHHOTO CIIOCO0a MOTyYeHUsI CEPHOM
KACIHOTHL. [IpuMenenme cepHoit KucnoThl. Col CEpHON KHCIIOTHI, KAUECTBEHHAs! Peakus Ha Cylb(ar-noH.
HaxoxneHne ceppl M €€ COEIMHEHMH B NpUpOJAE. XHMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpeisl
COCJIMHEHUSIMH  Cepbl (KUCIOTHBIC JOXJIW, 3arps3HEHHE BO3AyXa W BOJOEMOB), CIIOCOOBI  €ro
MPEOTBPAILCHHS.

OO6mas xapakrtepuctuka 371eMeHTOB VA-Tpynmbl. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbBIC
CTETIEHH OKHCJICHUS. A3OT, paclpoCTpaHEHHE B TpUpOjae, (PHU3MUECKHE M XHMHUYECKHE CBOWCTBA.
KpyroBopoTr azora B mpupone. AMMHAK, ero (u3NYecKHe W XHMHUYECKHE CBOMCTBA, IOJydeHHE U
npuMeHenre. Conn aMMOHHSA, WX (U3NYECKHE W XHUMHYECKHE CBOWCTBA, NMpuUMeHeHue. KadecTBeHHas
peaknys Ha WMOHBI aMMOHHWsS. A30THas KUCIOTa, €€ MoJlydeHHue, (U3NYecKHe W XUMHUYECKHE CBOWCTBA
(oOmme kak mMpeACTaBUTENS Kilacca KUCIOT W crnernuduyeckue). Vcmonp3oBaHWe HUTPATOB W COJIEH
aMMOHHUSI B KayeCTBE MHUHEPAIBHBIX YAOOpeHHH. XWMHUYECKOE 3arps3HeHHE OKpYKalomeld Ccpesl
COCIMHEHUSIMU a30Ta (KHUCIOTHbIE JO0IHW, 3arpsA3HeHHe BO3ayXa, MHOuBbl U BoJgoEéMOB). docdop,
ajutoTpornHbie Mogudukanuu dochopa, ¢uznueckne um xumudeckue cBorictBa. Oxcupn dochopa (V) u
dbochopHas kucnora, puzMyUeckue M XUMHYECKHE CBOWCTBa, moisiydeHue. VMcmonb3oBanue QocharoB B
KayecTBE MUHEPATbHBIX YI00pEHUH.

O6mras xapakrepuctuka snemMeHToB IV A-rpynmbei. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC
CTETIeHU OKUCIICHUS. YTIEpOoJ, alIOTPONHbIE MOIUUKALIMU, PACIPOCTPAHEHNE B TIpUpOJie, PU3NUECKUEe U
XUMHUYECKue cBoiicTBa. AncopOuusi. KpyroBopoT yriepoaa B mpupojie. OKcuibl yriepoja, ux Gpusndeckue
U XUMHYECKHE CBOWCTBA, NEHCTBHE Ha >KUBbIE OPraHU3MBbI, MOJIY4YCHHE M MPUMEHEHHE. DKOJOTHYECKHE
npoOJieMbl, CBs3aHHBIE C OKcuaoMm yriepoaa (lV), rumoresa TIIO0AIBHOTO TOTEIUICHUS KJIMMaTa,
MapHUKOBBIN 3G (deKT. YToabHas KUCIOTA U €€ COMU, X PU3NYECKHe U XUMUYECKHE CBOMCTBA, NOJIYYCHHUE U
npuMmeHenue. KauectBeHHas peakiivs Ha kapOoHaT-MOHBL. Mcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH M CEITbCKOM XO035HCTBE.

[lepBoHauanbHBIE MOHITHS 00 OPraHMUYECKUX BEIIECTBAX KaK O COCTUHEHUAX yriepona (MeTaH, 3TaH,
STHJICH, alleTUJICH, STAaHOJ, TIUIEPUH, YKCYCHask KUCIoTa). [I[pupogHbie HCTOUHUKH YTIIEBOJOPOIOB (yrolib,
MPUPOAHBIN Ta3, He(Th), MPOIYKTHI UX MepepadoTKu (OCH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH.
[TonsiTre 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OCIKaX, YIIIeBOJaX — U UX POJIU B )KM3HU YeIOBEKa.
MartepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XMMHYECKHE CBOMCTBa, MojydyeHHe M mnpumeHeHue. CoenuHeHUs
KpeMHuus B pupoje. O6iue npencrasienus 06 okcuae kpemuus (1V) u kpemuueBoit kucinore. CHIMKATHI,
WX UCIOJB30BaHHWE B OBITY, B MPOMBIIUICHHOCTH. BakHEWINe CTpPOUTENbHbIE MaTepHalbl: KepamHKa,
CTEKJIO, LIEMEHT, OETOH, jkene300eToH. [Ipobaembl 6€30MacHOTO UCIOIB30BaHUS CTPOUTEIBHBIX MaTEpPHaIOB
B MMOBCETHEBHOM KH3HHU.

Xumuueckuii IKCnepumenn .

u3yuyeHrue oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI, TpOBEIEHHE
KaueCTBEHHBIX PEaKIUii Ha XJIOPHUI-UOHBI U HAOIIOJICHHE MPU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAKAIOIIHNE
¢u3nyeckue M XUMHUYECKHE CBOWCTBA TaJlOTEHOB M MX COEAMHEHUH (BO3MOXXHO UCIIOJIb30BaHUE
BUJICOMATEpHAIOB), O3HAKOMJIEHHE C 0OpaslamMH XJIOPHUIOB (raJOre€HUIIOB), O3HAKOMIJIEHHE C 0Opas3lamu
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ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCHOJB30BAHHWE BHICOMATEPHANIOB), HAOIIOACHUE IIpolecca
oOyrmuBaHUs caxapa NOJ ACHCTBHEM KOHIICHTPHUPOBAHHOM CEPHOM KHUCIOTHI, HW3Y4YEHUE XHMHUYECKUX
CBOMCTB pa30aBJICHHON CEpPHON KHCIOTHI, MPOBEACHHE KAuyeCTBEHHOW peakiuu Ha Ccyabpar-uoH |
HaOroIeHNe Mpu3HaKa e€ MPOTEeKaHUs, O3HAKOMIICHHE ¢ (PU3MYECKHMMHU CBOWCTBAMH a30Ta, ¢ocdopa U ux
COCMHEHUN (BO3MOXKHO HCIOJb30BaHUE BHJICOMATEPUANOB), 0Opa3maMHu a30THBIX U (ochHOpHBIX
yaoOpeHuii, moiyueHue, coOuWpaHue, pacro3HaBaHWE W HW3YYCHHE CBOICTB aMMHakKa, IPOBEICHHUE
KAueCTBEHHBIX PEAKIUii Ha HOH aMMOHUS W ¢ocdar-uoH W U3ydyeHUE MPU3HAKOB WX IPOTCKAHHUS,
B3aUMO/JICHICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHCIOTBI € MeAblo (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPUANIOB), HU3yYEHUE MOJEIEeH KPUCTAUIMYECKUX pelmEToK anmasa, rpadura, QymiepeHa,
03HAKOMJIEHHE C TPOILIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOMCTBOM
IIPOTUBOTra3a, NOoJy4eHue, cOOMpaHne, paclo3HaBaHue U U3y4EeHUE CBOWMCTB YIJIEKUCIIOTO ra3a, IPOBEICHHE
KaueCTBEHHBIX pEaKIMi Ha KapOOHAT W CWIMKAT-WHOHBI M W3yYEHUE NPHU3HAKOB HUX TNPOTEKAHMUS,
03HAKOMJIEHHE C TMPOAYKIHEH CHUIMKATHOW MPOMBINLIICHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 I10
Teme «BakHeilme HeMeTaulbl U UX COCTUHECHHS.

MeTaJiibl M X COEIMHEHUS

OO0mrast XapakTepUCTUKA XUMHUYECKHX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHWUU HMX TOJOXKEHHUS B
[lepuoanueckoit cucreme xummuueckux siaemeHtoB J[. M. MenneneeBa u crpoeHust atomoB. CTpoeHHe
MEeTa/UIOB. MeTalin4yecKkasi CBsI3b M METANTNYECKass KPUCTAIUTMYECKAsT PEMIETKA. DIEKTPOXUMUUICCKUAN PsiT
HanpspkeHud metayuioB. dusnueckue M XUMHYECKHE CBOMCTBa MeTaiioB. OO0mue crnocoObl MOTYyYeHUs
MeTtaioB. [loHsATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
YYI'yH, AIOpATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[[lenounble Metamnel: noJiokeHue B Ilepuomnueckod cucreme Xumudeckux nsnemeHtoB J[. .
MenpeneeBa, CTpoeHHEe MX aTOMOB, Haxo)kJeHue B mpupoje. Puznyeckue M XMMUYECKUE CBOICTBa (Ha
npuMepe HaTpusi U Kanus). OKCUIIbl U TUAPOKCUIBI HATpUs U Kanud. [IpuMeHeHne menouyHbIX METaIoOB U
HUX COCTUHEHUN.

[[leroyHO3EMENBHBIE META/UIbl MarHui M KalblMil: mojoxkeHue B I[lepuomnueckod cucteme
xuMuueckux semeHToB J. 1. MenneneeBa, CTpO€HHE UX aTOMOB, HAXOKJI€HUE B npupojae. Ousznyeckue u
XMMHYECKHE CBOMCTBAa MarHusi U Kanblius. BakHeiine coeMHEHUs KanbLUs (OKCHUM, THIPOKCHUI, COJIN).
XKécTrocTh BOJBI U CLIOCOOBI €€ yCTpaHEeHHS.

Amomunuil: nonoxkenue B Ilepuoanueckoit cucreme xumudeckux snemeHToB . M. Menpeneena,
CTpOEHHE aTOMa, HaXOXKJeHue B npupoje. dusnueckue U XMMHUYECKUE CBOMCTBA amfOMUHUS. AMDOTepHbIe
CBOMCTBA OKCHJIA U TUIPOKCUA AITFOMUHUS.

Kenezo: nmonoxenue B Ilepmonmueckoir cucreme xumuueckux siemeHToB JI. M. Menpeneesa,
CTPOECHHME aToMa, HaxoxzaeHue B mnpupojae. dusmyeckne M XUMHUYECKUE CBOMcTBa Xkene3a. OKcuupl,
ruapokcupl u conn xenesa (1) u xenesa (1), ux cocras, cCBOMCTBa U TOTydCHHUE.

Xumuueckuii Ixkcnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMl METajuIOB U CIUIaBOB, MX (DPM3MUECKUMHU CBOICTBAMH, H3yUEHUE
pEe3ynbTaTOB  KOPPO3UM METAUIOB  (BO3MOJKHO —HCIIOJIB30BaHHE BHAEOMATEPUATIOB), OCOOCHHOCTEM
B3aMMO/JICHCTBUSL OKCHJA KalbLIUS W HATpUs C BOJOW (BO3MOXKHO HCIOJIB30BaHUE BHJICOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB JKECTKOM BOJIBI, TIpOliecca TOPEHHMsI JKeJie3a B KHCIopo e (BO3MOKHO MCTOIb30BaHHE
BHUJICOMATEPUANIOB), TPU3HAKOB TMPOTEKAHMS KA4YEeCTBEHHBIX pEaKIUil Ha WOHBI: MAarHus, Kalblus,
amomuHus, 1uHKa, cxkeneza (1) u >xemesa (lIl), memu (Il), Habmiogenwe u omucaHue MPOIECCOB
OKpalllMBaHUs IJIAMEHU MOHAMH HATpUs, KaJIUsg U KaJubIus (BOZMOKHO HCIIOJIH30BaHHE BUIEOMATEPUAIIOB),
uccienoBanue amQpOTEpHBIX CBOMCTB THUIPOKCHIA ATIOMUHUS U THAPOKCHAA IIMHKA, pEIIeHHe
AKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelme MeTaibl U UX COSAUHEHUS.

XuMHus M OKpyxKamoLas cpeaa

BemectBa u Marepuansl B HOBCEAHEBHOM KM3HU 4esoBeKka. bezonacHoe MCHOb30BaHUE BEUIECTB U
XUMHYECKUX peakiuii B ObITy. [TepBasi HOMOIIb MPH XUMHUYECKUX OKOTaX U OTPABICHUSX.



XHUMHUECKOE 3arpsi3HEHUE OKpYKarollel cpeipbl (IIpelenbHasi JOMycTHMas KOHLEHTpALUs BELIECTB,
nanee — [1/IK). Poib XuMuu B pemeHn# S9KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:

u3yueHre oopas3oB MaTepHaoB (CTEKIIO, CINIAaBbI METAJUIOB, TOJIMMEPHBIE MATEPHAIBI).

Mesrcnpeomemnnie ceasu

Peanuzanus MeXNpeaIMETHBIX CBSI3el IPU M3YyYEHUM XUMHUM B 9 Kilacce OCYIIECTBISETCS dYepes
WCIIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITUH, TaK M MOHATHH, SBISIOMIUXCS CHCTEMHBIMHU
JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O 1IMKIIA.

OO011ue ecTeCTBEHHO-HAayYHbIE NOHATHSA: Hay4HbIN (DaKT, TMIIOTE3a, 3aKOH, TEOpUs, aHAINU3, CUHTE3,
KJaccu(uKanus, MepHOANYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, H3MEpEHHE, MOJEb,
SIBJICHUE, TAPHUKOBBIN 3(h(PEKT, TEXHOIOTHsI, MaTEepUaIbl.

®duznka: marepusi, aTOM, JJIEKTPOH, MPOTOH, HEMTPOH, MOH, HYKIIUJ, MU30TOIbI, PaJUOAKTUBHOCTH,
MOJIEKYJA, JEKTPUUECKUN 3apsijl, IPOBOJIHUKH, MOTYIPOBOJHUKY, JUJIEKTPUKU, (OTOIIEMEHT, BEIIECTBO,
Ten0, 00BEM, arperaTHOE COCTOSIHME BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINYECKAs peIIETKa,
CIUIaBbl, (PM3UYECKHE BEJIUYMHBI, €IUHHIIBI M3MEpPEHUs, KOCMUYECKOE IMPOCTPAHCTBO, IJIAHETHI, 3BE3[BI,
Comnnue.

buonorus:  ¢ortocunTes, apIxaHue, Ouocdepa, HIKOCHUCTEMa, MHUHEpaJIbHbBIE  yI0OpeHMUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTAaTeNIbHbIE BEIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOTIAEMbIe, TOTUIUBO,
BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHMUS ITPOI'PAMMBI ITIO XUMHUU

JIMUHOCTHBIE PE3YJIbTATHI

JIMIHOCTHBIC Pe3yIbTaThl OCBOCHHS MPOTPaMMBI OCHOBHOTO OOIIEro oOpa3oBaHHS JOCTHUTAlOTCS B
X0JIc¢ OOYYCHHMsS] XUMHH B CIMHCTBE YYCOHOW W BOCIHTATCIIBHOW JIEATSIBHOCTH B COOTBETCTBUHU C
TPaJUIIMOHHBIMU POCCUHUCKUMHU COITMOKYJIBTYPHBIMHU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TPHHATHIMU
B 00IIleCTBE MPaBUIAMHA U HOPMaMH ITOBEJCHHS M CIIOCOOCTBYIOT IPOIIECCaM CaMOITO3HAHUS, CAMOPA3BUTHS
Y COIMATN3aINA 00YJIarOITUXCS.

JIMYHOCTHBIC PE3YJIbTaThl OTPAKAIOT T'OTOBHOCTH OOYYAIOUIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPUCHTAIIMA WU PACIIUPEHUE OIbITA JCATCIILHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YacTH:

1) naTpHoOTHYECKOIr0 BOCIMTAHUS:

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAyYHOMY HACIICIUIO,
MOHUMAaHUS 3HAYCHUS XWMHUYECKOW HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIIAJICTh
JOCTOBEPHOM MH(pOPMAIIMEH O MEePEIOBBIX JTOCTHIKCHUAX U OTKPHITHIX MHUPOBOM U OTCUYECTBEHHON XMMHH,
3aWHTEPECOBAHHOCTHU B HAyYHBIX 3HAHUSX 00 YCTPOICTBE MHpa 1 00IIEeCTBa;

2) rpasKAaHCKOr0 BOCIIUTAHUS:

MPEJICTABJICHHUS O COIMAIbHBIX HOPMAaX M IMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHH B KOJIJICKTHUBE,
KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIIeI0BATEIIbCKOM, TBOPYECKOM
U JIPYrUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOPA3HOW COBMECTHOM JCSITEIIBHOCTH MPU BITIOJIHEHUH
yYeOHBIX, ITO3HABATEIBHBIX 3a/la4, BBIMOJIHCHUH XHUMHUYECKHUX OJKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO U B3aMMOTIOMOIIM B MPOIECCE ITON YueOHOH e TebHOCTH,
TOTOBHOCTH OIICHMBaTh CBOE TMOBEJCHHE W TMOCTYIMKHA CBOUX TOBApHIIEH C TMO3WIMH HPABCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHMS MTOCIIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMA

MHUPOBO33PECHUYCCKHUE TMPEJICTABICHUS O BEIIECTBE M XHUMHYECKOW PEaKIMU, COOTBETCTBYIOIIHE
COBPEMECHHOMY YPOBHIO Pa3BHTHs HAYKH M COCTABJISIFOIIME OCHOBY JUIsSi TTOHMMaHHsSI CYIIHOCTH Hay4HOU
KapTUHBI MUpa, TPEJCTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPHPOJIBI, B3aMMOCBSI3IX
YeJI0BeKa ¢ MPUPOIHON CPEIoi, O POJIM XUMHUH B TIO3HAHUU STHX 3aKOHOMEPHOCTEH;



MO3HABaTEIbHbIC MOTHBBI, HAIPABJICHHBIE HA TOJyYCHHE HOBBIX 3HAHUH MO XMMUHU, HEOOXOJUMBIE
st OObsACHEHHWsT HAOIIONAEMBIX TPOLECCOB U SIBICHHWM, IO3HABAaTEeNbHOH, WH(GOPMAIMOHHOW U
YUTATENIbCKOM KYJNbTYyphl, B TOM 4YHCJE HABBIKOB CaMOCTOSITENILHOW pPa0bOThI ¢ y4eOHBIMH TEKCTaMH,
CIPAaBOYHOMU JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpEC K OOYyYeHHI0 M T[O3HAaHMIO, JI0003HATEIBHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caMo00Opa30BaHUIO, TMPOEKTHOW U HCCIEIOBATENLCKON  NEATETBbHOCTH, K OCO3HAaHHOMY BBIOOpPY
HAIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajIbHEHILIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHUE IEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOUIEHHUsS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha
3I0pOBbI 00pa3 JKWU3HM, OCO3HAHUE IIOCIEACTBUNH M HENPUATUE BPEIHBIX NPUBBIUEK (YIOTpeOIeHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEeHHs), HEOOXOJMMOCTH COONIOJICHHS MPaBHJI 0€30TaCHOCTH MPU OOpaIIeHuH ¢
XMUMHUYECKUMHU BEIECTBAMH B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIUTAHUS

MHTEPEC K MPaKTHYECKOMY H3Yy4EHHUIO Mpodeccuil U TpyAa pa3IuyHOro poja, YBaKEHUE K TPYyAy H
pe3yiabTaTaM TpPYIOBOH JAEATEIbHOCTH, B TOM 4YHCJIE HA OCHOBE NMPUMEHEHMs NMPEAMETHBIX 3HAaHUM IO
XMUMHH, OCO3HAHHBIH BBIOOP WHIMBUAYAIbHOW TPACKTOPUU MPOJODKEHHS 00pa3oBaHUA € Y4YETOM
JUYHOCTHBIX UHTEPECOB U CIOCOOHOCTHU K XMMMH, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEIHON
podeccHoOHANIbHON JESITEeNbHOCTH U Pa3BUTHUSI HEOOXOIMMBIX yYMEHUH, FOTOBHOCTH aJalTHUPOBAThCS B
npodeccroHalIbHOM cpeie;

6) 3K0JIOrHYecKOro BOCHUTAHUS:

9KOJIOTMYECKHU 1ieJiecoo0pa3Hoe OTHOLIEHHE K MPUPOJie KaK UCTOUYHUKY JKM3HU Ha 3emile, OCHOBE €€
CYILIECTBOBaHMS, IOHMMaHHE LEHHOCTH 3JI0pOBOro M Oe3omacHoro oOpa3a >KH3HM, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (PM3NYECKOMY U NICUXUYECKOMY 3I0POBbIO, OCO3HAHHUE LIEHHOCTH COOIIOICHUS
IpaBUJI 0€30MACHOTO MOBEICHUSI TPU pabOoTe C BELIECTBAMHU, a TAK)KE B CUTYaLlUsX, YI'POKAIOIIUX 3I0POBBIO
W KW3HU JIFOJICH;

CIOCOOHOCTH TPUMEHSTh 3HaHUS, IOJydaeMble IpPU H3YYEHHHM XMMHHU, I pEUIeHHs 3ajad,
CBSI3AHHBIX C OKPYKAIOIIEH NPUPOJHOW CpeloM, JJisi TOBBIIIEHUS YPOBHS 3KOJOTHYECKOW KYJIbTYpHI,
0CO3HaHMA TJI00AILHOTO XapaKTepa HKOJOTHYECKUX MPOOJIeM U IMyTel MX pelIeHUs MOCPEACTBOM METOJI0B
XMMMH, OKOJIOTMYECKOIO  MBIIUICHHUS, YMEHMsS  pPYKOBOJICTBOBAaTbCS MM B  IIO3HABATEIbHOW,
KOMMYHHMKaTUBHOW U COLIMAJILHOW ITPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe meTanpeMEeTHBIX PE3yJIbTaTOB BBIJICISAIOT 3HAYUMBIE JIJIs1 (POPMHUPOBAHUS MUPOBO33PEHUS
oOlieHay4Hble MOHATHS (3aKOH, TEOpHs, MPHUHIMI, TUNOoTe3a, (akT, CUCTeMa, MPOIeCcC, IKCIEPUMEHT U
Jpyroe.), KOTOpbIe UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MpeIMeTax W MO3BOJISIOT Ha OCHOBE
3HAHMA W3 ATHX NPEeIMETOB (OPMUPOBATH MPEACTABICHHE O IEIOCTHOW HAyYHOW KapTUHE MHpa, U
yHHUBEpCalbHble y4eOHble [eHCTBUS (TMO3HABaTeJIbHbIE, KOMMYHUKATUBHBIC, PETYIATUBHBIC), KOTOPHIC
obecrieunBarOT (PopMHpPOBaHHE TOTOBHOCTH K CaMOCTOSITENIBHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO
y4eOHOM e TEIbHOCTH.

Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble Joruueckue qeMcTBUA:

YMEHHS UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHUH 3HAHUW: PACKPBIBATh CMBICI
XUMHUYECKUX TOHATUH (BBIACNATh WX XapaKTepHbIC MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTHMH
MOHATHAMH ), UCTIONB30BaTh MOHSTUSA U OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SIBICHUH, BRIOUPATh OCHOBAHUS
U KpPUTEpUU JJs KiIacCU(DUKAIMU XUMHUYECKUX BEIIECTB M XHUMHUYECKUX pEaKIui, YCTaHABIMBAThH
MIPUYUHHO-CIIEACTBEHHBIE CBS3M MEXAYy OOBEKTAMU H3YYCHUS, CTPOUTHh JIOTMUECKUE PACCYKIACHUS
(MHIYKTUBHBIC, TETYKTUBHBIE, TI0 aHAJIOTHH ), JIeNIaTh BHIBOJIBI U 3aKITIOYCHHUS,

yMEHUE TMPUMEHSATh B TNpollecce TO3HAaHUA TOHATHS (NMPEAMETHbIE M  METaNpPEIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH, HCIOIb3yeMble B XUMUH, IPEOOPa30BhIBATH IIMPOKO MPUMEHSIEMBIE B
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XMMUU MOJICNIbHBIE TPEICTABICHUS — XMUMUYECKUH 3HAaK (CHMMBOJI BJIEMEHTa), XHUMHYecKas (opmyna u
ypaBHEHHE XHMHYECKOW pEeaKIu — INPU PEUICHHH Y4eOHO-TIO3HABATENBHBIX 33/a4, C Y4ETOM OTHUX
MOJICILHBIX MPEJICTABICHUI BBISBISATh U XapaKTEPHU30BATh CYIICCTBCHHBIC MPU3HAKH U3Y4aeMbIX 00OBEKTOB
— XUMHYECKHX BCIIECTB M XHMHUYECKUX PEaKIUi, BBISBISATH OONIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIEICTBEHHBIE CBSA3HU U IIPOTUBOPEUMS B U3yUAEMBIX IPOLIECCaX U SIBJICHUSX.

Ba3oBble nccienoBarebckue 1eiCTBUS:

YMEHHE HCIOJb30BaTh IOCTABJIEHHBIE BOIPOCHI B KAaueCTBE WHCTPYMEHTA IO3HAHMS, a TAKXKE B
KaueCcTBE OCHOBHI I (POPMUPOBAHUS THUIIOTE3BI 110 TIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXK/ICHUI;

npuoOpeTeHnue OmbITa [0 IUIAHUPOBAHWIO, OpPraHM3allMd W MPOBEICHUIO  YYCHHYECKHX
SKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XO/I0M MPOIIECCca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €r0 Pe3yJbTarT,
(bopmynHupoBaTh 0000MIEHHS ¥ BBIBOJBI IO PE3YJIbTaTaM MPOBEIEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIATD
OTU€T O IMpoJeNaHHOH padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BBIOMpaTh, aHATM3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIMIO PA3ITUYHBIX BUAOB U (hopm
MIPE/ICTaBJICHMS], MOJYy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (HAy4YHO-TIONYJISIpHAas JIMTEpaTypa XUMHUYECKOTO
COJIep’KaHus, CIpaBOYHbIe MocoOusi, pecypchl MHTepHeTa), KpUTHYECKH OLIEHMBATh MPOTHUBOPEUYUBYIO U
HEJIOCTOBEPHYIO WH(OpMaIINIo;

YMEHHE MPUMEHATh pa3IUyHble METOJbl M 3alpochl MpH MOUCKEe W oTOope uHbOpMauuu U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX [JIsi BBITIOJHEHUS YYEOHBIX M TIO3HABATENIBHBIX 3a]1a4
OTpeNeNéHHOr0  TUMa, MpHoOpeTeHue ombiTa B  00JaCTM  HUCHOJB30BAaHUS ~ MHYOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJIOTHMN, OBJIQICHHE KYJIbTYPOU aKTUBHOTO MCIOJIB30BaHUS PA3TUIHBIX TTOMCKOBBIX
CHUCTEM, CaMOCTOSTEIbHO BBIOMpAaTh ONTUMalbHYIO (QOopMy TMpeacTaBiIeHUs HUHGOpPMaLUUu U
WJUTIOCTPUPOBATH pelllaeMble 3314l HECIIOKHBIMHU CXeMaMHU, AUarpaMMaMu, IpyruMu GopmMamu rpapuku u
UX KOMOWHAIUSAMU,

yYMEHHE UCHOJB30BaTh U aHAJM3UPOBATh B Mpolecce y4eOHON M HCCIEI0BaTENbCKONW AEATEeIbHOCTH
nH(OPMALIMIO O BIUSHUM IPOMBIIIJIEHHOCTH, CEIbCKOTO XO3siCTBAa M TpPAaHCIOpTa HA COCTOSIHHE
OKpY’)Karolel NPpUPOTHON CPEIBI.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

YMEHHS 3371aBaTh BOIPOCH! (B XOJ€ auayiora U (WiIH) JUCKYCCUH) MO CYIIECTBY OOCYXAaeMOU TEMBI,
(bopMyIUpOBaTh CBOU MPEIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS IPEUIOKEHHON 3a1a4uu;

YMEHHSI TPEJCTABISATh MOJYyYCHHbIE PE3yJAbTaThl IM03HABATEIBHOW JIEATENBHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTaxX; JeJaTh IPE3eHTAIUI0 pPEe3yJIbTaTOB BBINOJHEHHS XUMHUYECKOTO SKCIIEPUMEHTa
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO UCCIAEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yMEHHSI Y4eOHOTO COTPYIJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM TMO3HABATEIbHON W
UCCIIEIOBATENIbCKONM JIEATENIbHOCTH MPH PEUICHUH BO3HUKAIOUIUMX MpPoOJIeM Ha OCHOBE y4éra oOmmx
HMHTEPECOB U COTJIACOBaHUS MO3UIMNA (00CYXAeHUs, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBbD», KOOPAUHALIUS
COBMECTHBIX JICHCTBHI1, OTIpe/ieNieHne KPUTEPUEB MO OIICHKE Ka4eCTBA BHITIOJHEHHON padOThHI U JpyTHe).

PeryasiTuBHbIE YHHBepPcaJIbHbIE YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSITEIbHO ONpPENeNiTh LeNH JACSTeNbHOCTH, IUIAHUPOBATh, OCYHIECTBIATD,
KOHTPOJMPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESITENBHOCTb, BHIOMpaTh Hamboiee
s deKTUBHBIE CMOCOOBI pelieHus] y4eOHBIX M MO3HABATENbHBIX 3a/la4, CAMOCTOSATEIbHO COCTABISATh WIIH
KOPPEKTUPOBATh MPEIOKEHHBIA alTOPUTM JEHCTBUI MpPU BBIMOJTHEHUU 33JaHUN C Y4ETOM MOIyYEHHS
HOBBIX 3HaHHI 00 M3y4aeMbIX 00OBEKTaX — BEIIECTBAX M PEAKIIUIX, OLIEHUBATH COOTBETCTBHE MOTYyYEHHOTO
pe3ynbTaTa 3asBJICHHOW IIeNIM, YMEHHE HCIIONb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI, MpeAsiaraeéMble B
YCIIOBUH 3aJJaHUN.

NPEJMETHBIE PE3YJIbTATbBI
B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOEHHIO OO0S3aTENBHOIO COJEpXaHUs, YCTAHOBJICHHOTO
JTaHHOM (enepanbHON paboyell MporpaMMoi, BBIIESIOT: OCBOEHHbIE OOYYalOLUIMMKCS HaydHble 3HAHUS,
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YMEHUS U CHOCOOBI NecTBUH, criennduveckue i MpeaMeTHON obmacTu «XUMHUS», BUIIBI JESITEIHHOCTH
[0 TOJYYEHUI0 HOBOIO 3HAHUS, €0 MHTEpHpETaluH, NpeoOpa3oBaHUI0 U INPUMEHEHHMIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIHIX.

K xoniy oOyuenust B 9 kiacce mpeAMETHBIE pe3ylbTaThl HAa 0a30BOM YPOBHE JOJDKHBI OTpa)aTb

c(OPMHUPOBAHHOCTH y O0YJAIONIUXCS YMEHUI:

® PacKpbIBaTh CMbICI OCHOBHBIX XUMUYECKUX MOHITUNA: XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, UOH,
KAaTHOH, aHUOH, MPOCTOE BEILECTBO, CI0KHOE BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb,
CTENEHb OKUCIICHUS, XMMHMUECKasl peaklus, XMMHUYECKasi CBsI3b, TEIVIOBOM 3 (eKT peakuu, MoJib,
MOJISIPHBI 00BEM, pacTBOP, SJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, IEKTPOJUTUUYECKAsT AUCCOLMALIMS,
peakuuu MOHHOro oOMeHa, KaTalau3aTop, XMMHUYECKOE paBHOBECHE, 0OpaTUMble U HEOOpaTHUMbIE
peaxkiuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIINH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIICHNE
U BOCCTaHOBJIEHUE, AJUIOTPOINHUS, aM(POTEPHOCTb, XMMHUYECKasi CBsI3b (KOBaJE€HTHAas, HOHHas,
MeTalyin4yeckasl), KpUCTaJUIMUecKas pelETKa, KOppOo3Wsl METalioB, CIUJIaBbl, CKOPOCTb
XMMHUYECKOHN peaklnu, IpeaeabHo gonycrumas konuentpanus [1/IK Bemecrtsa;

® WJUTIOCTPUPOBATh B3aHMMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATUNW U NMPUMEHSATh ITU MOHATHUS IpPU
OTMCAHUU BEUIECTB U UX MPEBpAILlEHUI;

® IICTII0JIb30BATh XUMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBJIeHHS (OpMyN BEIIeCTB M YypaBHEHUU
XUMHUUYECKUX PEAKIINH;

® OIIPENENIATh BaJEHTHOCTh M CTENEHb OKUCICHHS XUMHYECKUX OJIIEMEHTOB B COEIMHEHMSX
pPa3IMYHOIO COCTaBa, IMPUHAUICKHOCTh BEIIECTB K ONPEIEIEHHOMY KIIACCy COEAVMHEHUH I10
dbopmMynaMm, BUJ XUMHUYECKOHN CBSI3M (KOBaJEHTHas, HOHHAS, METAITIMYECKAs)) B HEOPraHUUECKUX
COEIMHEHUX, 3apsAJ] MOHAa MO XUMHUYECKOW (opmyne, XapakTep cpelbl B BOJHBIX pPacTBOpax
HEOPraHUYECKNX COCANHEHUH, TUIl KPUCTAITIMYECKON PEIIETKH KOHKPETHOIO BEILIECTBA;

epackpbiBaTh cmbica [lepumoanueckoro 3akona JI. WM. MeHnneneeBa W JAEMOHCTPUPOBATH €r0
MOHMMAaHHe: OMHUCHIBATh W XapaKTepu3oBaTh TabiuuHyio ¢opmy Ilepronuyeckoil cucTteMsl
XMMHMUYECKUX D3JIEMEHTOB: Pa3/inyaTh MOHATUS «TJIaBHAsg monarpymma (A-rpymnma)» U «1moboyHas
noarpynma (b-rpynma)», maneie W OoJibIIME TEPUOIBI, COOTHOCHTh O0003HAYCHHs, KOTOPHIE
UMEIOTCS B MEPUOAMYECKON Taliuile, C YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB
XMUMHYECKUX 3JIEMEHTOB (COCTaB U 3aps] siapa, oOliee Ynucio 3JIEKTPOHOB U paclpeieieHue UxX 1o
AIIEKTPOHHBIM CJIOAM), OOBICHITH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB JIEMEHTOB U UX
COEIMHEHUH B IIpeiesax MaJIbIX IEPUOO0B U IJIaBHBIX MTOATPYIII C Y4YETOM CTPOCHHS UX aTOMOB;

e KJTaCCU(UIIMPOBATH XMMHUUECKHUE SJIEMEHThI, HEOPraHM4YeCKHUe BEIEeCTBA, XUMUYECKHE peakuuu (1o
YHCIy U COCTaBYy y4YacTBYIOLIMX B PEaKIMU BELIECTB, MO TEIJIOBOMY 3 (]eKTy, Mo HM3MEHEHHUIO
CTETEeHEN OKUCICHHUS XUMHUYECKHUX 3JIEMEHTOB);

® XapaKTepH30BaTh (OMUCHIBaTh) oOIIMEe M crneuuduyecKkue XUMHUYECKHE CBONCTBA MPOCTBIX H
CJIOJKHBIX BEIIECTB, MOATBEPXKas ONMUCAHUE MPUMEPAMHU MOJIEKYJISPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

® COCTaBJISATh YPABHEHUS 3JIEKTPOIUTHUYECKON AUCCOLMALMU KHCIIOT, IIEJIOYEeH U COJIEH, MOJHBbIE U
COKpAIll€HHbIE YpaBHEHHs peakLui MOHHOTO OOMEHa, ypaBHEHHsS PpeakiMi, MOATBEp KIAOIINX
CYLIECTBOBaHME FEHETUUECKOM CBSI3U MEX/y BELIECTBAMH PA3JIMYHbIX KJIACCOB;

® PaCKpbIBaTh CYHIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN IOCPEACTBOM COCTABJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PeaKLni;

® [I[POrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOEHMSI, BO3MOYKHOCTH NPOTEKaHMS
XMMHMYECKUX MPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX;

® BEIYMCIIATE OTHOCHUTEIBHYIO MOJIEKYJISIDHYIO M MOJIIPDHYIO MacChl BELIECTB, MAacCOBYIO JOJIIO
XMMUYECKOTO 3JIeMeHTa MO (opMylie COEIUHEHHUs, MAacCOBYIO JIOJIO BELIECTBA B PACTBOpE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINH;

e coOMOIaTh MpaBUjIa MOJIb30BAHUS XUMHUYECKOW MOCYIOH M J1abOpaTOpHBIM 00OpyHOBaHHEM, a
TaKKe MpaBuia OOpalleHUs] C BEIIeCTBAMH B COOTBETCTBMM C MHCTPYKIMSMHU IO BBHIMOJHEHUIO
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1a00paTOPHBIX XUMHYECKUAX OIBITOB IO IOJYYCHUIO M COOMPAHUIO Ta3000pa3HbIX BELICCTB
(aMMMaKa M yrieKucioro rasa);

® [IPOBO/IUTH PEAKIUH, ITOATBEPIKIAFONINE KaUeCTBEHHBIH COCTaB Pa3IMYHBIX BELICCTB: PACIO3HABATh
OTBITHBIM MMYTéM XJIOPHA-, OpomMuA-, WOIWA-, KapOoHar-, docdar-, cuiImkar-, cyabpar-,
THJJPOKCH/I-UOHBI, KATHOHBI aMMOHUSI ¥ HOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOJAHBIX
pacTBOpax HEOPraHMUYECKUX BEIICCTB;

® [IPUMCHSTh OCHOBHBIC OIEPALUN MBICIIUTEIBHON JEATEIBHOCTH — aHAlM3 U CUHTE3, CPaBHCHHE,
00001IIeHNEe, CUCTEMATU3AIMI0, BBISBICHUE NMPUYMHHO-CICACTBCHHBIX CBS3€H — Ui U3y4CHHUSI
CBOWCTB BEIICCTB M XUMHYCCKUX pEAKIMH, €CTCCTBEHHO-HAYyYHBIC METOJbl IO3HAHHUS —
HaOJII0ICHUE, U3MEPEHHE, MOJICITUPOBAHUE, IKCIICPUMEHT (PEabHbIA M MBICIICHHBII).

PacnpenesieHue y4eOHBIX 4acoB 110 pa3jejiaM NporpamMmsl

KoaunyecTBo yacos
No i/ HanmeHoBaHMe pa3je/ioB U TeM KonTpobHbie MpaxTieckne
IporpamMmaI Bcero
padoTsbI padoThI
Paspnen 1. BemiecTBo 1 XUMHYeCKHE peaKIUH
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kkiacca
12 OcHoOBHBIE 3aKOHOMEPHOCTH 4
XUMHUYECKUX PEaKITui
13 DNeKTpOIUTHYECKAs TUCCOLIUAIUS. 8 1 1
XHMMHUYECKUE PEAKIIUN B paCTBOpax
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M UX COeAMHEHHUS
21 OO01as XxapakTepUCTUKa XUMUYECKUX 4 1
sneMeHToB VIIA-rpynmnsl. ['anorenst
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6
COCIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop 7 1
Y UX COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
24 snemeHToB [VA-rpynmnsl. Yriepon u 8 1 2
KPEMHHI ¥ UX COCANHEHUS

Wtoro mno pazneny 25
Pa3pen 3. Merajiibl 1 UX COeTUHEHUS
3.1 OO0111€e cBOMICTBA METAJIJIOB 4
3.2 BaxkHeIme MeTaJUIbI 1 UX COSTUHEHUS 16 1 2
Hroro no paszneny 20
Pa3nes 4. XumMus 1 OKpyKanuas cpeaa
41 BemectBa 1 Matepualsl B )KU3HU 6 1
YeJIoBeKa
Utoro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 68 5 2
[TPOIT'PAMME
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TemaTn4veckoe IJIAHUPOBAHHUE yqeﬁnoro nmpeamMera

Ne Oomasn Yacel
AyautopHas
n/ Ha3Banue TembI yueOHas CaMoCTOsITe/1b
HArpy3ka .

n HArpy3ka HO¥i padoThI
Pa3nes 1. BemecTBo U XMuMH4YeCKHe peaKIMu 17 9 8

1.1 | IloBTOpeHMe U yriaydaeHne 3HAHUI OCHOBHBIX 5 3 2
pazaenoB Kypca 8 kiiacca

1 [Iepunoanueckuit 3akoH. [lepnoanueckas cucrema 1 1
xuMmudeckux sneMmeHToB . . Meneneera

2 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 1
XHUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukarus 1 HOMEHKIIATypa 1 1
HEOPraHNYECKHUX BEIICCTB

4 Buninl XuMHu4eCcKoil CBSA3U U THIIEI 1 1
KPUCTALTHYCCKHUX PEIIETOK

5 Kontponbnas padota Nel o reme «IloBTopenue
U yriyOjieHue 3HaHUM OCHOBHBIX pa3JielioB Kypca 1 1
8 kmacca»

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKUX 4 9 5
peakuuii

6 Krnaccudukarus XAMHYECKUX peakuii 1o 1 1
Pa3IMYHBIM IPU3HAKAM

7 [ToHsiTHE O CKOPOCTH XMMUYECKOMN PEAKIINU.
[ToHATHE O TOMOTE€HHBIX U I€TEPOTE€HHBIX 1 1
peaKusax

8 [TonsiTue 0 XMMUYECKOM paBHOBECUU. DAKTOPHI,
BIIUSFOIINE HA CKOPOCTh XUMHUYECKOM peaKIuu 1 1 1
MOJIOKEHHE XMMHUYECKOTO PaBHOBECHS

9 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITNH 1 1

1.3 | DuekTpoMTHYECKAS] TUCCONUALIMS. 8 4 4
XHMHYeCKHE peaKlIii B PaCTBOPax

10 | Teopwus AIEKTPOIUTHUECKON AUCCOIHAIIUY. 1 1
CusnbHbI€ U Cl1a0ble AJIEKTPOJIUTHI

11 | MonHble ypaBHEHHS pPEaKIUid 1 1

12 | XuMuyeckue cBOWCTBA KUCIOT U OCHOBAHHII B
CBETE MPEACTABICHUIN 00 AIEKTPOTUTHICCKOIN 1 1
JIMCCOLIUAIIUU

13 | XuMuyeckue cBOWCTBA COJICH B CBETE
MPEACTABICHUH 00 AIMEKTPOJIUTHYECKON 1 1
JMCCOLIMAIINN

14 | IloHsTHE O TUAPOIU3E COJICH 1 1

15 | O6o0mmenne 1 cucTeMaTU3anys 3HAHUI 1 1

16 | IIpakTuueckas pabota Ne 1. «Pemenue 1 1
AKCIEPUMEHTAIBHBIX 33124

17 | KonrponbHas padota Ne2 no teme
«QNEKTPOIUTHYECKAs TUCCOIHALINSL. XUMUYECKHE 1 1
peaxIuu B pacTBOPax»
Pasznen 2. HeMeTasiibl M X COeIMHEHHS 25 12 13

2.1 | O0masi XapaKkTepUCTHKA XMMHYECKHX 4 3 1
3jeMeHTOB VIIA-rpynnsl. I'ajorensl

18 | OOmas xapakTeprCcTUKa rajJoreHoB. XUMUYECKHe 1 1
CBOICTBa Ha MpUMeEpPE XJI0pa

19 | Xnoposonopoa. ConsiHast KHCIOTa, XUMUYECKUE 1 1
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CBOﬁCTBa, MOJIYYCHUC, TPUMCHCHUC

20

[Tpaktuyeckas padora Ne 2 o teme «llomydenue
COJISTHOM KMCJIOTBI, U3y4eHUE €€ CBOMCTB)

21

Boruucnenus mo ypaBHEHUSAM XUMHUYECKHX
peaxIui, eciii OJJUH U3 PeareHTOB JaH B U30bITKE

2.2

OO0masi XapakTepuCTHKA XMMHYECKHX
3jeMeHTOB VIA-rpynnsl. Cepa u eé
coeIMHeHHUsl

22

OO61as xapakTepucTuka meMeHToB VIA-rpynnsl

23

AmnorponHsie MoauduKauu cepbl. Haxoxaenue
cepsl U €€ COeNMHEHUN B IpUpoie. XUMUYECKUE
CBONCTBA CEPBI

24

CepoBonopo, cTpoeHue, pu3nyeckue u
XUMHUYECKUE CBOMCTBA

25

Oxcunpl cepol. CepHast KUCIIOTa, GU3HYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHECHHE

26

XUMUYECKUE PEAKIIUH, JIEKAIIE B OCHOBE
MIPOMBIIIIJIEHHOTO CTII0C00a MOTyYeHUsI CEpHOI
KHCJIOThI. XUMHUYECKOE 3arpsi3HEHNE
OKpYKarOIEn CpeJibl COETUHEHUSIMH CEpPbI

27

Brrunciienne MaccoBoil 10JIM BbIXOAa TPOTYKTA
peakuuu

2.3

OO0masi xapakTepuCTHKA XMMHYECKUX
3JieMeHTOB VA-rpynnsl. A30t, ¢pochop u ux
COCIMHEeHUs

28

OO6mrast XxapaKTepUCTHKA SJIEMEHTOB V A-TpYIIIIHI.
A30T, pacnpocTpaHeHue B Ipupojie, pusndeckue
Y XMMUYECKHE CBOWMCTBA

29

AmMUax, ero pu3NYeCKue 1 XUMUYECKHE
CBOJCTBA, MOJIyY€HUE U PUMEHEHUE

30

[Ipaktrueckas padota Ne 3 o teme «llomydenne
aMMHaKa, U3y4YeHHUe ero CBOMCTB»

31

A3OTHas KUCI0Ta, €€ (PU3NIECKUEe U XUMHICCKUE
CBOMCTBA

32

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS B
KayecTBE MUHEPaIbHBIX YA0OpeHui. XuMuieckoe
3arpsi3HEHUE OKPYKAIOUIEH cpebl COeTMHEHUSIMU
a3zoTa

33

®docdop. Oxeun pocdopa (V) u pochopnas
KHCIIOTA, ((U3MYECKHE U XUMHUECKUE CBOMCTBA,
MOJTyYCHHE

34

Hcnone3zoBanue pocdaToB B KauecTBe
MUHEpaIbHbIX YI00peHuil. 3arps3HeHue
IPUPOJHOM cpenibl pocharamu

2.4

OO0mas xapakTepucTHKAa XUMHYECKHX
3jeMeHTOB IVA-rpynnsl. Yriepoa u KpeMHHH
1 UX COCAMHECHUS

35

VYrnepon, pacpoCTpaHEeHUE B IPUPOJE,
¢du3nyecKkrue 1 XMMHYECKHE CBOICTBA

36

Oxcunel yriaepoa, ux pusnueckue U XuMU4YeCcKre
CBOMCTBA. DKOJIOTHUECKUE MPOOIEMbI, CBSI3aHHbIE
¢ okcuoM yriaepoja (IV)

37

YronHas KUCIIOTa U €€ COJIN
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38

[Tpaktuyeckas padora Ne 4 o teme "Ilomydenue

yriekucioro raza. KauectseHnas peakuus Ha 1 1
kapOoHaT-uOH"
39 | IlepBoHauasibHBIE TOHATHS 00 OPraHUYECKUX 1 1
BEIIECTBAX KaK O COCIMHEHUSX yriIepoaa
40 | KpeMHHUI U €0 COCTMHEHUS 1 1
41 | IIpaktudeckas padora Ne 5. Pemenue
JKCIIEpUMEHTAJIBHBIX 337a4 110 TEME 1 1
«BaxHennne HeMeTallIbl ¥ UX COCIMHECHUS
42 | KontponpHas padota Ne3 mo teme «Baxneimme 1 1
HEMETAJUIbI M KX COCTUHEHUS
Paznen 3. MeTajuibl U MX COeAMHEHUS 20 8 12
3.1 | Oomme cBoiicTBAa METAJLIIOB 4 1 3
43 | OOmas XapaKTepUCTHKA XHMHYECKUAX dJIEMEHTOB
— MeTajIoB. MeTammdyeckas CBA3b 1 1 1
MeTaJUTHIecKasi KpUCTaUTMIecKas pereTka.
du3nyecKre CBOMCTBA METAIIIOB
44 | XuMudecKkue CBOMCTBA METAJIJIOB. 1 1
DIEKTPOXUMHUYECKUH Psii HAPSHKEHU METAJIJIOB
45 | O6mume cnocoOsI moydeHus: MeTauioB. CIUIaBhl.
BerurciieHus o ypaBHEHUSM XHMHYECKHAX 1 1
peaKIui, eClii OJTMH U3 PEarcHTOB COJICPIKUT
MIPUMECH
46 | TloHATHE O KOPPO3UU METALIIOB 1 1
3.2 | Baxueiinme MeTaJIbI M UX COCINHEHNSA 16 8 8
47 | lemoyHbIe METAJIIBI 1 1
48 | Oxcuapl ¥ THAPOKCUIBI HATPUS U KAJTUS 1 1
49 | lllemoyHO3eMEIbHBIC METAIIIBI — KAJIbIIHH 1 1 1
MarHum
50 | BaxHelnine coeqMHEHUS KaIbIIUs 1 1
51 | O0oO1enue u cucreMaTu3anus 3HAHUN 1 1
52 | XécTtkocTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs 1 1
53 | Ilpaktrueckas padora Ne 6 mo teme "JKEcTKOCTh 1 1
BOJIbl U METOJIbI €€ yCTpaHeHUs"
54 | ATOMHHUH 1 1
55 | AmdoTepHbIe CBOMCTBA OKCHAA W THAPOKCH 1A 1 1
56 | XKeneszo 1 1
57 | Okcuupl, THAPOKCUIBI U cosn xkene3a (I1) u 1 1
xenesa (111)
58 | O0o0O0ueHne U cucTeMaTu3aus 3HaHU I 1 1
59 | IIpaktuueckas padota Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 1 1
«BakHeime MeTallIbl U UX COCIHMHCHUS
60 | Beruncrnenus no ypaBHEHUSAM XUMHYECKHUX
peaxiuii, eciiu OJJUH U3 PeareHTOB JaH B U30bITKE 1 1
WM COAEPKUT MpUMecH. BrrarcneHus: MmaccoBoit
JIOJTU BBIXOJ1a TPOAYKTA pPEeaKINH
61 | O0OoOmIeHNE U CUCTEeMAaTH3AIUS 3HAHUH 1 1
62 | KonrpomabHas padota Ne4 o teme «Baxkueitmme 1 1 1
METaJIBl U UX COCAUHCHHUSI
Pasnen 4. Xumus n okpyxawomas cpeaa 6 3 3
4.1 | BemecTBa U MaTepUAJIbl B *KM3HH YeJI0BEKA 6 3 3
63 | BemlecTBa u MaTepuaibl B MOBCETHEBHOM KU3HU 1 1
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YCJI0BCKa

64 | XumHuecKoe 3arpsisHeHHe OKPYKaloIIen cpepl 1 1
65 | Posib XuMHM B pelIeHUH KOJIOTHYECKUX MPoOIeM 1 1
66 | O6oOuIeHHE U CUCTeMAaTH3AIHsI 3HAHUT 1 1
67 | IloaroToBka K MTOrOBOi KOHTPOJBHON paboTe 1 1
68 | UroroBas koHTpoJbHAs paboTa 1 1

Hroro yacos 68 34 34
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