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IHosicaurenpuag 3aNHCKa

«XUMHA» B 06Pa3oBaTeIbHEX Opranusauusx Poccuiickoii Denepauny, peanusyromux OCHOBHEIE
06meobpasoparenpHbie pOrpamMMel  (yB. Pemenuem Kosurerun Munnpoceemenus Poccun,
Ipotokon ot 03.12.2019 N IIK-4BH).

OBIAST XAPAKTEPUCTHKA YYEBHOT'O IPEMETA «XHUMHUS5I»

Bxnan yueGHoro IpeameTa «XuMus» B mocTH)enue uene ocHOBHOro o6mero o6pa3oBanus
00YCJIOBIEH BO MHOTOM SHAYCHHEM XHMHYECKON HAYKH B NO3HAHMMK 3aKOHOB NPUPONEI, B Pa3sBUTHH
TIPOU3BOIUTENLHBIX CHIT OOIIECTRA 1 CO3JaHHH HOBOH Ga3bl MaTepHABHOI KYJIBTYpEL

MHpa; BXHYIO pONb HIpaioT dbopMupyemble xuMueit TPEACTaBIEHHs O B3aUMONpEBpAIIEHHSX
SHEPTHA H 00 3BOMIOUMH BelecTR B IIDHPOZE; COBpeMeHHas XHMHs HanpaBlieHa Ha pelueHne
TIOGABHBIX  TIpoBem YCTOHYHBOTO pasBuTHS uenoBeuecTRs — CBIDBEBOH, 3HepreTHyeckoi,
ITHINEBOH U IKOIOTHYECKO] 6esomacHocTH, npo6rem 3paBOOXpaHEHHS,

XHUMHYECKOro 06p&30BaHI/Iﬂ. B nnane COLMAIH3allul  OHO ABJIACTCS OOHHM U3 YCJIOBHH
(I)OpMI’IpOBaHI/I}I HHTEJUIEKTA JIMUHOCTH H rapMOHHUYHOrO eé Pa3BUTHA.

npucymue obumemy XUMHYECKOMY 00pa3sOBaHHIO KIOYeRkIe IICHHOCTH, KOTOpBIE OTpaXKaroT
TOCYNapCTBEHHBIE, OOWIECTBEHHbIE MHIUBHIYaNbHbIE TNOTPEOHOCTH. DTuMm onpexnensercs
CYWIHOCTE oOwiel crparerun OOY4eHHs, BOCHHTaHHI W PasBHTHA 00y4aloLUXCa cpencTBamMy
y4eOHOro npenmera « Xumusy,

Usyuenue npenmera:



2) BHOCHT BKJIaJ B (JOPMHPOBAHHE MBILLTCHHS U TBOPYECKHX CMOCOOHOCTEH MOAPOCTKOB, HABHIKOB
HX CaMOCTOATENILHOH y4eOHOM NeATebHOCTH, SKCIIEPUMEHTANIBHEIX M HCCIEI0BATEIIbCKIX YMEHHIA,
HEOOXOIHMMBIX KaK B [IOBCEIHEBHOM JKU3HH, TAK H B IPO(ECCHOHATBHOM JeATeNBEHOCTH;

3) 3HaKOMMT CO CrienM(HKOH# HAYYHOTO MBIILICHHS, 3aK/IaBIBAET OCHOBBI LENOCTHOTO B3IJIS1a Ha
CAMHCTBO TIPUPOJE! M H€JIOBEKA, ABJACTCA OTBETCTBEHHBIM 3TAaloOM B ()OPMHPOBAHHH €CTECTBEHHO-
Hay4YHOH rpaMOTHOCTH IIOAPOCTKOB;

4) crioco6eTByeT GOPMHUPOBAHMIO LEHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-HAy4YHBIM 3HAHHUAM, K
TIIPUPOJIC, K YCJIOBEKY, BHOCHT CBOH BKJIaZl B 9KOJOIHYECKOe 06pa30BAHME MIKOJLHUKOB.

HazBanusle HanpaBiienus B 0GyUEHHH XUMHH 06€CIEYHBAIOTCS cneuubuKoi conepikanus npeaMera,
KOTOPBIA fIBISICTCS NEJArOTHYECKH aJaNTHPOBAHHBIM OTPaXKEHHeM (a30BOi HayKM XHMHH Ha
ONpEICTIEHHOM dTalle €€ pa3sBUTHSI.

Kypc XxuMun ocHOBHOIA IIKOJIBI OPHEHTHPOBAH HA OCBOCHHE 00yyaromUMHCS OCHOB HEOPraHMYeCKOH
XUMHH M HEKOTOPBIX [IOHATHH 1 CBEACHHH 06 OTAENBHBIX OGBEKTAX OPraHHYeCKOH XHMHH.

CrpykTypa conepxanus npeamMera chopMHpOBaHa HA OCHOBE CHCTEMHOTO MOAX0Aa K €r0 H3yUYEHHIO.
Conepxanue CKIanbIBAETCA W3 CHCTEMBI HOHSTHH O XHMHYECKOM 3JIEMEHTE H BEILECTBE U CUCTEMBI
TIOHATHH O XUMHYecKoH peakuun. O6e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O MPHUHIMITY
TIOCNICAOBATENLHOTO PA3BUTHS 3HAHUH HA OCHOBE TEOPETHUECKHX NPEACTABIICHHI Pa3sHOro YPOBHSI:
ATOMHO-MOJICKYJIADHOTO  y4eHHs KaK OCHOBbI BCErO ECTECTBO3HAHMS, YPOBHS IlepHOMHYECKOro
3akona JI. M. MenzesneeBa kak OCHOBHOTO 3aKOHA XUMHH, YUeHHS O CTPOECHHH aTOMa H XHMHUECKOi
CBSI3H, MPEJICTABIICHUHA 00 NMEKTPOIUTHYECKON AUCCONHMAIIMH BEIIECTR B pactBopax. TeopeTtnueckue
SHaHHA pacCMaTpHMBAIOTCA HAa OCHOBE OIMIMPHYECKH [ONYYEHHBIX M OCMBICIEHHBIX ¢axTtos,
Pa3BHBAIOTCA NIOCICAOBATENLHO OT OJHOTO YPOBHS K JPYTOMY, BBIMOJNHSAS (GYHKUUM OOBACHEHHS 1
TIPOrHO3HPOBAHHA CBOHCTB, CTPOEHHS M BO3MOXHOCTEH ITPAKTHYECKOTro NPHUMEHEHHS H MOJyYEHHS
H3Y4acMBbIX BEIIECTB.

Taxast opranusanms conepxanus Kypea CIIOCOGCTBYET NMPEACTABICHAI0 XMMHYECKOH COCTABIAIOMICH
HAyYHOH KapTHHBI MHpa B JIOTHKE €& CHCTEeMHOI npuponel. TeM caMbiM obGecrieunBaercs
BO3MOXHOCTb (DOPMHpOBAHHS Y 006YYaIOMMXCS [EHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHHUIO H
METO/aM MO3HaHHMs B HayKe. BaXkHO Takke 3aMETHTD, YTO OCBOCHHUE COZICpKaHMs Kypca HPOHCXOIUT
C NPUBICYEHHUEM 3HAHHH U3 paHee H3YYCHHBIX KypCOB: «Oxpyxaromuit Mup», «buosnorus. 5—7
Kiaaccel» B «Dusnka. 7 Kiacey.

HEJIA U3YYEHUSA YYEBHOI'O IIPEJMETA «XUMHSI»

K HanpapneHHIO nepBOCTENEeHHON 3HAYMMOCTH npu  peanusauvu 00pa3oBaTENbHBIX (DYHKLHH
npenMeTa «XUMHUA» TPAAUIHMOHHO OTHOCST (opmupoBaHKE 3HAHHIT OCHOB XHMHYECKOI HAyKH Kak
06J1aCTH COBPEMEHHOIO €CTECTBO3HAHHS, IIPAaKTHYECKOH AEATENIBHOCTH YEIOBEKA U KaK OJHOTO U3
KOMIIOHCHTOB MHpPOBOH KyJIbTYphl. 3ajadya NpEeAMETa COCTOMT B (GopMHpPOBaHHM CHCTEMEI
XHMHYECKUX 3HAHHH — BaXHEHIIHX (aKTOB, MOHATHIA, 3aKOHOB M TEOPETHYECKUX TOJIOKEHHUIH,
AOCTYNHBIX 0000LIEHNH MHPOBO33PEHYECKOTO XapaKTepa, A3bIKa HayKH, 3HaHUI O Hay4YHLIX METOdaX
H3Yy4CHUS BCIICCTB M XHMMYECKHX PCaKUui, a Takke B QOPMHpOBAHMH W Pa3BUTHH YMEHHH W
ClOCO00B  NEATENBHOCTH, CBS3aHHBIX C NJIaHHPOBaHHEM, HaOMIONEHHEM U  MNpOBeJCHHEM
XHMHYCCKOTO 3KCNIEPUMEHTA, COOMIONEHHEM IpaBUa Ge30MacHoro oOpallleHHs] ¢ BeIEeCTBAMH B
NOBCEHEBHOM KU3HH.

Hapsany ¢ stum nenu usyyenus npegmera B NpOrpaMMe YTOYHEHBI H CKOPPEKTUPOBAHBI ¢ YYETOM
HOBBIX IIPHOPHTETOB B CHCTEME OCHOBHOTO obIiero oGpasoBaHus. Ceromus B o0pazoBaHu# 0co60
3HAYUMOH TNPU3HAETCA HANPAaBIEHHOCTH OOYYeHHS Ha PasBUTHE M CaMOPA3BUTHE JIMYHOCTH,



TaKve eI, Kak:

dopmupoanue HHTCIEKTYaIbBHO  pa3BUTOMH JMYHOCTH, TOTOBOH K camMo06pa3oBanHio,
COTpYAHHYECTBY, CaMOCTOATE/IEHOMY NPHHSTHIO PeleHnH, crnocobHol ananTUpoOBaThCA K GBICTPO
MCHSIOLUMMCS YCIIOBHSM YKH3HH;

,IICSITCJILHOCTI/I, IIO3HAHUA WU CaMOHO3HaHI/IH, K/IIOYEBBIX HAaBBIKOB (KJHO‘IGBLIX KOMHCTCHHHﬁ),
HMCIOLINX YHHUBEpPCaIBHOE 3HA4YCHUE 118 Pa3IUYHBIX BHOOB ACATCIIBHOCTH;

dbopmuposanne ymenuii OOBACHATE M OLCHUBATH SBICHUS OKpYXarOIIero MHpa Ha OCHOBAaHHUH
3HaHUHU H ONKITA, MONYYeHHBIX TIPH U3YYEHHH XMMHUUY;

3HAHWH U5 BRIPAaGOTKH 9KOJNOrHYECKH 1€necoobpa3sHoOro noBeneHUs B ObiTy M TpymoBoit
ACATENLHOCTH B LENISIX COXPAHEHHS CBOEO 37OpOBBSL H OKPY>KaIOLIEH PHPOAHO Cpensr;

HANPaBICHHOCTH JanbHelnero o6yuennus.

MECTO YYEBHOI O IIPEAMETA «XUMHS» B YYEBHOM IIJIAHE

B cucreme 06mero 00pasoBaHus «Xumusy TIpU3HaHa 06A3aTeIbHBIM YYeGHBIM TNPEAMETOM, KOTOPEIH
BXOZHUT B COCTaB NPEeAMETHOMN 061acTH «EctectBenno-nayunnie IIPEAMETEIN.

Y4eOHBIM MmIaHOM Ha e& H3yHCHHE OTBENEHO 136 yueOHBIX uyacoB — mo 2uBHenemo B 8 u 9
KJlaccax COOTBETCTREHHO.

COAEPKAHUE YYEBHOI'O INPEJIMETA
8 knace
IlepBonavanbHbIe XHMHYeCKHe NOHATHSI

BCILIECTRB. ArperaTHoe COCTOSIHHE BEILIECTB. Ilonstue O METOoAax NO3HaHUS B XUMHUHA. XUMHUS B
CHCTEME Hayk. Yucrele BCIICCTBA U CMECH. Crioco6m1 pa3nesieHus cMeceit.

ATOMEI M Monexynel. XuMHueckie SMEMEHTLL. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB. ITpoctrie u
CJIOXKHBIE BEIECTBA. ATOMHO-MOJEKy ISpHOE y4eHHe.

XHMHYECKOTO 3JIEMEHTA B COCIMHEHNH,



DusnveckHe U XUMHYECKHE ABICHHA. XHMHYecKas peakuus U e€ NpH3HAaKH. 3aKOH COXPaHEHHS
MAaccel BEWECTB. XHMMHUYECKUE ypaBHeHHs. KiaccHbukauus XuMHYECKHX peakuuil (CoenuHeHus,
PasJoXKeHus, 3aMeIeHus, OGMEHa).

XuMHYECKH SKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOM NOCYHO#, ¢ mnpaBuIaMud paGoTHl B
nabopaTtopuu M nmpuéMamu oGpalleHHus ¢ 1aGopaTOPHEIM 000pyIOBaHUEM; H3YYEHHE U OIMHUCAHHE
(husHYeCKUX CBOMCTB OGPa3IlOB HEOPraHHUYECKHX BEILECTB; HabMoJeHHe (pu3HYecKuX (MIaBicHHe
BOCKa, TadHUE JIb1A, PACTHPAHHE CaXapa B CTYIKE, KUNIEHHE M KOHEHCALHS BOABI) M XMMHYECKHX
(ropeHue CBeuH, MPOKANTUBAHKE MEIHOM MPOBOJIOKH, B3aHMOLCHCTBHE Meja C KHCIJIOTOH) ABJIEHUH,
HAOIIOICHHE M OMHCAHHE NPU3HAKOB IPOTEKAHHS XHMHYCCKHX peakiui (pasyoxeHue caxapa,
B3aMMOJICHCTBHE CEPHOH KHCIOTH C XJIOpUIOM Gapus, pasnoxenne ruapoxcuna meau(ll) mpu
HarpeBaHuM, B3aNMOICHCTBHE Kerne3a ¢ pacTBopoM conn Meau(Il)); H3YYCHHE CIIOCOOOB pa3ieIeHHs
cMecedl (C MOMOIBIO MarHuTa, (QUIBTPOBAHHE, BbIapUBAHHE, NUCTHIUIALMSA, XpoMmartorpadus),
TPOBENICHUE OYHCTKH MOBAPEHHOH CONM; HAGMONEHHE H ONIHCAHNE PE3YITbTATOB TIPOBELCHUS OIBITA,
WILTIOCTPAPYIOIIETO 3aKOH COXPaHEHHs MAacChl; CO3JaHMe MOZEIIEH MOJIeKy T (I1apoCTepKHEBBIX).

Baxmneitmmue HpPEeACTABUTE/IN HEOPraHUYeCKHX BelUlecTB

Bo3nyx — cmeck rasos. Cocras Boznyxa. Kucnopox — snement u npocroe Bewmectro. HaxoxacHue
KHCIOpOAa B TpHpode, (H3MYeCKHE W XHMHYECKHE CBONMCTBA (peakunn ropenus). OKCHIPBL
IIpumenenne xucnopona. Cnocobsl monyuerus KUCJIOpoJa B 1abOPaTOPHH H IIPOMBILIICHHOCTH.
Kpyrosopor kucnopoaa B npupoge. O30 — aJJIOTPONHast MOAH(HKALS KHCIIOPOA.

TemnoBoit apdekT XxuMUUIECKOH peakiu, TepMOXUMHYECKHE YPaBHEHHS, 3K30- U SHAOTEPMHUYECKHE
peaxkuun. TOIUIMBO: yrons M MeTaH. 3arpssHeHue BO31yXa, YCHJICHHE INIApHHMKOBOro 3QdexTa,
Pa3pyIIEHHE 030HOBOTO CJIOA.

Bonopon — anement u mpoctoe Bemectso. Haxoxnenne Bomopona B mpupore, busuveckne u
XMMHYECKUE CBOHCTBA, IPUMEHEHHE, CIIOCOOBI TONMy4eHHUs. KHCIOTHI 1 COIH.

KonuyectBo Bemecta. Monbs. Monsipras macca. 3akow ABorajpo. MonspHelii 00BEM rasos.
Pacu€Te! o XMMHYECKHUM ypaBHEHHSM.

Qusnyeckue cBoiCTBa Boabl. Boaa kak pacTBopuTens. PacTropsl. HackluenHbIe ¥ HeHACHIEHHbIE
pacTBopel. PacTBopuMOCTE BeliecTB B Boje.MaccoBass 10/ BElIECTBA B pacTBope. XUMHYECKHE
cBoiicTBa Boawl. OcHoBanus. Ponb pacTBopos B NPHUPOZE H B XM3HU 4esloBeKa. KpyroBopor BobI B
IpUpoJe. 3arpsi3HeH e NPUPOAHEIX BoA. OXpaHa M OuMCTKa IIPUPOJHBIX BOI.

Knaccudukanus  Heoprammdeckux  coeaMHEHHIL. Oxeupel.  Kiaccuduxanus — okcuuos:
coneofpasyromue (OCHOBHBIE, KHCIOTHbIE, am(oTepHeIe) H Heconeobpasyolye. Homenxnatypa
OKCHZIOB (MEXKAYHAPONHAs W TPUBHANbHAS). (DH3MUECKHE U XUMHYECKHe CBOWCTBA OKCHJOB.
Ilonydgenune okcnnos.

OcHoBanus. Knaccupukanus ocHosanmif: ménoun u HEpacTBOPUMBbIE OCHOBaHMs. Homenxnarypa
OCHOBAaHMH (MEXIYHApOAHAS M TPHBHaNbHAA). DH3MYECKME U XHMHYECKHEe CBOHCTRA OCHOBaHHIA.
ITonyyenue ocHoBaHwuit.

Kucnorsl. Knaccuduxanus xucnor. HomeHnknarypa xucnor (MexxpyHapomHas u TPUBHAJIbHAS).
DusuvecKkre W XUMHUYECKME CBOWNCTBA KUCIOT. Pan akrtuBHoctH Metamnos H. H. Bekerosa.
Ionyyenue kucnor.

Comu. Homenknartypa coneit (MexAyHaponHas ¥ TpuBManbHas). OH3MYECKHE H XHAMHYECKHE
cBoiicTBa conelt. [Tonyuenue corneit.

I'enernyeckas CBA3b MCXKIY KiaccaMu HCOPraHHMYCCKUX COeaHHEHNH,



Iepuoanuecknii 3akoH  u  Ilepuoauueckas CHCTEMA  XMMMYECKHX JjIeMeHTOB A. 1.
Menneiieera. Crtpoenne aromos. XuMHYeckas cBsi3p. OxucnnTenbHo-BoccTaHOBnTenbﬂue
peakunu

HepBBIC IOIIBITKH KJ'IaCCI/I(I)I/IKaIIHI/I XHMHYECKUX SJIEMEHTOB. [loHsThe O TIpynmnax C¢XOIHBIX
SJIEMCHTOB (IIICJIO‘IHBIC H IIEJIOYHO3eMENLHEIE MEeTaJllbl, raJIoreHsl, HHEPTHEIE T a351). SHGMCHTBI,

Crenenn OKHCJICHHUS. OKI/ICJ’II/ITCHBHO-BOCCTaHOBHTeHLHbIe pCaxkuuu, Hpoueccm OKHCIIEHUS o
BOCCTaHOBJICHHS, OKHCJ’IHTCJ’IH H BOCCTAHOBHTEH.

Xumuueckuii 9KCIICPUMEHT: H3y4eHHe 00pasIoB BEMECTB MeTaMIOB I HEMECTAJIOB; B3aUMOAEHCTBUE
THAPOKCHUIA I[HHKA C PacTBOpamMu KHCNIOT M menoueit; NPOBEJICHHE OIIBITOB, HJUTIOCTPUPYIOIIHUX
IIPHMEpBI OKHCIIHTEIbHO-BOCCTAHOBUTE b HEIX peakumit  (ropenue, peaxkuuu pasiioxennus,
COCIMHEHHS).

Mexnpenmernnie cesizu



OGme ecTeCTBEHHO-HAyYHblEe MOHATHS: HAY4HBI (akT, runoTesa, Teopud, 3aKOH, AHATH3, CHHTE3,
KJIACCHQUKAIMA, TEPUONMYHOCTh, HabIONEHHE, 3KCNIEPUMEHT, MOJENHPOBAHHE, H3MEPEHHE,
MOJIelIb, IBJIEHHE.

Ousuka: MaTepHs, aTOM, EKTPOH, NPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOMbI, PAAHOAKTHBHOCTD,
MOJIeKyJIa, SICKTPHICCKHI 3aps)i, BELIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ras,
(HU3KYECKHE BETMYHHBI, CAMHHUIBI H3MEPEHHS, KOCMOC, IJIAHETBI, 3B&3/161, COJIHLE.

Buosnorus: gotocuntes, apxanue, 6uocdepa.

leorpadus: atmocdepa, rumpocdepa, MuHepambl, ropusie NOPOJBI, MOJIE3HBIC HCKOIAEMBIE,
TOILINBO, BOAHBIE PECYPCHI.

9 KJIACC

BewecTBo u xummyeckas peakius [lepHomuueckuii 3aKoH. Ilepuonuueckas cucTeMa XMMHYECKHX
anemeHToB JI. M. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
XHMHYCCKHX 3JICMCHTOB IIEPBBIX TPEX MEPHOJOB, KAIUS, KAJIbLHA U UX COSIHHEHU B COOTBETCTRBHU
C [TOJIOKCHHEM 37IEMEHTOB B [lepuoanuecKoii cHCTEME H CTPOCHHEM HX aTOMOB,

CTpoenune BemecTBa: BUABI XMMHYECKOH CBS3H. THITHI KPHCTAJUTHYECKUX PEUIETOK, 3aBHCHMOCTD
CBOMWCTB BELIECTBA OT THIIA KPUCTALTHYECKOM PELIETKH U BUIA XUMHYECKON CBS3H.

Knaccupukanus u HOMEHKIATypa HEOPraHHYECKHX BEIIECTB (MeXIyHapoIHas M TPHBHAJILHAL).
XUMHYECKHE CBOWCTBA BEIECTB, OTHOCAINMXCH K PasNUYHBIM  KjlaccaM HEOpPTraHHYECKHX
COeIMHCHU, TeHeTHYECKas CBA3b HEOPraHUYECKHX BEIIECTB.

Knaccupuxaius XHMHYECKHX peakuuif [0 pasIHYHBIM Npu3HaKaM (MO0 YHCIYy U COCTaBy
YYacTBYIOLINX B PCAKUUM BELICCTB, 0 TEIUIOBOMY 3((EKTY, M0 H3MEHEHHIO CTeleHeH OKHUC/ICHHS
XUMUYECKUX SNEMEHTOB, 110 06PaTHMOCTH, 10 YYaCTHIO KaTaltu3aTopa). JK3o- H SHIOTEPMUYECKHE
PeaKIiy, TEPMOXUMHUYECKUE YPABHEHHS.

HonsTne o ckopoct xumudeckoit peakuuu. Ilonsatue 06 OOpaTMMBIX H HEOGPAaTHMBIX XHMHUYECKHX
peakiusx. [ToHATHE 0 TOMOTeHHBIX U MeTepOreHHEIX peakuusx. ITonsmue o xumuueckom pasHogecuu.
Daxmopei, 61ULIOUSUE HA CKOPOCTL XUMUNECKOT PEaKYUU U ONOICEHUE XUMUYECKO2O pasHoeecus.

OKHCIUTENBHO-BOCCTAHOBUTENBHbIE peaKuuH, ANEKTPOHHBIN GanaHc OKHCJIUTEJIBHO-
BOCCTaHOBUTENbHOH peakuuu. CoOCTaBIeHHe YpaBHEHHH OKHCIMTENbHO-BOCCTAHOBUTENEHEIX
PEaKIHMH C HCIIOJBE30BaHIEM METOZA 3IEKTPOHHOTO Gajianca.

Teopus anextponuTHueckoil mucconmanuy. ONEKTPOIMTEI H HEQJIEKTPOIUTEL. KaTHOHBI, aHHOHEL.
MexaHu3M JUCCOLMAIIMM BELIECTB C Pa3sTHYHBIMU BHIAMH XHMH4eckoit cBasu. CTeneHb mmcco-
uuanun. CHIBHBIE U clabble JJIEKTPOJIUTEL.

Peaknnn  wonnoro ofmena. VYcmoBus IPOTEKaHUS peakuuil HMOHHOrO OOMEHa, MOJHBEIE M
COKpAIEHHBICE MOHHBIE ypaBHEHHMs peakumil. CBoicTBa KHCJIOT, OCHOBaHHM M cojieil B cBeTe
NPEACTABICHHH 06 3JIEKTPOIUTHYECKON Auccoluanny. KadecTBeHHbIE peaKUuu Ha MOHBL [lonamue
0 2udponuse conell.

XUMHYECKUH  OKCIIEDHMEHT:  O3HAKOMJIEHHE ¢  MOLE/IAMH KPUCTAJIMYECKHX  pPELIETOK
HCOPraHUYECKUX BCIIECTB — METAIUIOB M HEMETANIOB (rpadura W anMasa), CIOXKHBIX BELIECTB
(xyopuna HaTpus); MCCIeOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHMYECKOH DPEaKIIHH OT BO3HEHCTBUS
PasTUYHBIX  (HAKTOPOB; HCCIEHOBAHHE 3MEKTPONPOBOIHOCTH pacTBOpOB  BEIIECTB, MpoIEcca
ARCCOLMALM  KHCIOT, IWENOYeH W CoNMed (BO3MOXKHO MCIIONb30OBAHHE BUICOMATCPHANIOB); po-
BCACHHE  ONBITOB, W/UIIOCTPHPYIOLUMX NPH3HAKM INpPOTEKAHHS peakLyil HOHHOTO OOMeHa
(oGpasoBanue ocajka, BILENEHHE ra3a, 06pa3oBaHUe BOJIbI); OIBITOB, MILTIOCTPUPYIOLIMX PHMEpBI
OKMCITUTC/ILHO-BOCCTAHOBUTENBHEIX  peakUMil (TOpeHHe, DeakUMH pasloKeHus, COEIUHEHHS);
PaclO3HaBaHue HEOPraHUYECKHX BEMIECTB ¢ NOMOLUbIO KAYECTBEHHBIX PEAKUMH HA HOHbI, PELICHHE
9KCIEPUMEHTAIBHEIX 3a7ay.



HemeTaJmu H UX CoeIMHeHus

O6was xapakrepucruxa snemenTos VIA-rpynnsr. OcoGennocty CTPOCHHS aTOMOB, XapaKTepHEIe
CTenCHH oxucnenns. CTpoenue u GpusHyeckue CBOMCTBA NPOCTEIX BELIECTR — KHCJIOpOIa U Cepsl.
ANIOTPOMHEIE MORHDHKAIHH KUCIIOpoa W cepel. XuUMHUECcKHe CBOiiCTBA cepel. CepoBonopop,
CTPOCHHE, (QHU3NUYECKHE M XHMHYEeCKHe CBo¥icTBa. OKCHABI cephl Kak NPEACTABUTENIN KHCIOTHBIX
OkcnoB. CepHad KHCiI0Ta, hu3nYecKue 1 XHMHHECKHUE CBOHCTBA (00uIMe KaK NpeACTaBUTeNs Kilacea
KHCIIOT ¥ crienubuyeckue). XuMuueckue peaxiuy, NexKalue B OCHOBE NPOMBIIIIEHHOTO Crnoco6a
TNOMy4CHHS CepHO# Kkucnothl. Ipumenenne. Comu CEPHOH KHCIIOTHI, KauecTBeHHas peakuus Ha
cynbar-uon. Haxoxnmenue CCPEl M €€ coefuHenuit B npupogme. XuMHYeckoe 3arpsisHeHHe
OKPYXAIOIIEH Cpeabl coenuHEHUIMH CEpbI (KMCIIOTHBIE JOXKIH, 3arpa3HEHUE BO3MyXa H BOLOEMOB),
COCO0bI €T0 MPeqOTRpALIEHM S,

O6mas xapaktepucruxa S1EMEHTOB VA-rpynmsr. Ocob6erHoCTHCTpOCHHS aTOMOB, XapaKTEpHBIE
CTETICHH OKHCIICHHUs. A3OT, pacnipocTpanenue B mpupose, (u3nyeckue u XHMHYECKHE CBOMCTBA.
Kpyrosopor azora s npupone. AMMuak, ero dbusmueckue u XUMHYCCKHE CBOWCTBA, MONyYeHHe M
NpuMeHenne. ColH aMMOHHMS, ux dusnueckne u xuMuueckue CBOHCTBa, npumeHenue. Kaye-
CTBCHHAS pCaKLUsl HA HOHEI AMMOHHS. A30THas KHCIIOTa, €€ IoNyeHH e, GU3HIECKHE H XHMUYeCKHe
CBOMCTBa (06IIHE Kak [IPEACTaBUTENSA KJlacca KHCIIOT U cnennpuyeckue). Menonp3opanme HHUTpPATOB
U COJIeH aMMOHHUS B KauyecTRe MUHEpAIBHBIX ynoOpennit. XuMnyeckoe 3arpsA3HeHHe OKpyXKaroiei
CPEIBI COENMHEHUAMM a30Ta (KMCJIOTHbIe AOXKIH, 3arpsI3HEHUE BO3JYXa, OYBLI H BONOEMOB).

®ocdop, amtorponusie MoxuduKannu  docdopa, busuyeckue uxummueckue cpoiicTaa, Oxcun
docdopa(V) u docopnas KHCIIOTa, (H3MYECKHE M XHMHUeCKHe CBOMCTBa, MOJyYeHHe,
Hcnons3opanne docdaros s Ka€CTBE MUHEPAJIbHBIX yIo6peHHi,

O6was xapaxrepucruxa AMEMEHTOB IVA-rpynnel. Ocobennoctu CTPOCHHS aTOMOB, XapaKTEpHBIE
CTENICHH OKHUCIICHHS.

NIapHUKOBBIA 3ddekT. Vronmenas kmenora n €€ conmn, MX (U3MUECKHEe HXUMHYecKue CBOMCTBa,
Hony4eHue u npuMeHenne. Kauectrennasg peakius Ha kapOonaT-HoHEl. Hcnonb3opanue KapOoHaTOB
B OBITY, MENHLHHE, IPOMBIIIEHHOCTH 1 CENIbCKOM XO3sIHCTRe,

HepBonayaneusle nousTus 06 OPraHUYEeCKHX BELIECTBAX KAK O COENHHEHUSAX yriepona (Meran, aTaH,
JTHIICH, aUCTHIEH, JTAHON, MIHLEPHH, YKCYCHAs KHCIIOTa). HX cocmas u xumuyeckoe cmpoe-Hue.
THownstue o Guonornueckn paxHux BEIIECTBAX: XKHUpaX, Oes-Kax, YIMeBoaax — M ux POJIH B XKHU3HHU
uenosexa. Mamepuanvroe eduncmeo OP2ANUYECKUX U HEOP2AHUYECKUX COeOuHeH ],

Kpemuuit, ero dusuueckue u XUMHUYCCKHE CBOWCTBA, NOJy4YeHHEe H npuMmenenne. CoequHenus
KpeMHus B npupoge. Obluue npeacrarnenus of Okcuze kpemuus (IV) n xpemHMeBoil kuciore,
Cunukartsl, X Hcmonb3oBaHMe B OBITY, MENHLIHHE, TPOMBILITEHHOCTH. Baoicnetiwue cmpoumenvuvie
Mamepuanel.:  Kepamuka, cmexno, yemenm, bemon, ocenezobemon. IIpobnemevr  6Gezonacrozo
UCNONb306aHUS cMpOoUmMenbHbIx Mamepuanoe 6 nOECeoHe6Hol HeusHu,

'XI/IMI/I‘ICCKI/II‘;I SKCHEPHMEHT: H3y4yeHue 06pa3u08 HCOPraHUYEeCKHUX BELICCTB, CBOHCTB COJISHOI
KHCIIOTHI, IIPOBEACHHE KaYeCTBEHHEIX peakiuuil Ha XJIOPUA-UOHBI U HaGMoneHune TIIPU3HAKOB HX
HpPOTCKaHUs; ONBITHI, OTpaxarolumue (I)I/BH‘{CCKHG H XHUMHYECKUE CBOHUCTBA rajJlIOTCHOB U HX



(TaJIoreHUI0B); O3HAKOMJICHHE ¢ OOpa3sLaMu Cephl M €€ COETMHEHHAMH (BO3MOXHO MCIIOIB30BAHHIE
BHJEOMAaTepHaioB);  HalmoneHWe  mpouecca  oOyIMBAaHHMA — caxapa TOX  JGHCTBHEM
KOHIEHTPHPOBAHHOH CEPHOM KMCIIOTHI; H3YYEHHE XMMHYECKHX CBONCTB pa3baBleHHON CepHOH
KHCJIOTBI, MPOBENCHHE KAYeCTBEHHOH peakuMH Ha Cynb(aT-HOH M HalNOJeHHe INpH3HAKa eé
MPOTCKAHMS; O3HAKOMJICHHE C (U3NYECKUMM CBOMCTBaMH a30Ta, (ocdopa M HMX COeLHHEHH
(BO3MOXHO HCIIOJNIB30BAHHE BHJIEOMATEPHAIIOB), 00pa3slaMu a30T-HBIX H (OCHOPHEIX ynobpeHuit;
nony4eHue, COOUpaHne, paclio3HABAHUE U H3yUeHHE CBOWCTB aMMHAKa; POBEACHHE KauyeCTBEHHBIX
peaKuii Ha MOH aMMOHHUs M (Qocdar-HOH H H3yYeHHe NPU3HAKOBMX NPOTEKAHMS, B3aHMOLEHCTBIE
KOHUCHTPUPOBAHHOH a30THOH KHCJIOTBI ¢ MEbIO (BO3MOXKHO HCIOJB3OBAHUE BUAEOMATEPHUATIOB);
M3yYCHHE MOJENIeH KPHCTAUIMYECKUX PEINETOK anMasa, rpadura, (QyanepeHa; O3HAKOMICHHE C
NPOLECCOM  anCOPOLMM  PaCTBOPEHHBIX BELIECTB aKTHBHPOBAHHBLIM YIIEM U yCTPOMCTBOM
IIPOTHBOra3a; IONY4YEHHE, COOMpaHHe, pacmo3HaBaHHE M H3YYEHHE CBONCTB YIIEKHCIOrO rasa;
MPOBEACHUS KAICCTBCHHBIX pEeaKUMi Ha KapOOHAT- M CHJIMKAT-HOHBI U W3y4YEHHE NPHU3HAKOB HX
MPOTCKAaHMsA;  O3HAKOMJIEHHE C  TPOAYKUMEH CHIMKATHOH  NPOMBIUUICHHOCTH; PpElICHHE
3KCINEPHMEHTANBHBIX 3a/1a4 110 TeME «BakHeHIHe HeMETaJIIBl U UX COSAHHEHHS.

MeTaibl 1 HX COCAUHEHUS

O6mas XapaKTepuCTHKa XHMHYECKHX 3JIEMEHTOB — METa/UIOB Ha OCHOBAHHM MX HONOXKCHHS B
Iepuonuaeckoit cucteme xumuteckux snementos JI. Y. MenzieneeBa 1 CTPOCHHS aTOMOB. Ctpoenue
MeTaoB.  Merammnyeckas  CBA3> M METAUIMYECKas  KPHCTAIIMYeCKas  peliéTka.
JNEKTPOXUMHUYECKHH Pl HANPSOKEHUH MeTaioB. Du3MuecKHe M XUMUYECKYe CBONCTBA METAILIOB.
Obume cnocobel moyueHHss MeTamioB. [IOHATHE O KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI
3AUMTEI UX OT Koppo3uu. CriaBel (CTanb, YyTyH, HOPaIOMHHUHA, GPOH3a) M UX NPUMEHEHHE B GBITY
H IIPOMBILIUICHHOCTH.

lenounrie Meramsl: nonoxenue B IlepHommyeckol chcTeme XHMMueckHX mementos JI. .
Menneneesa; cTpoenne UX aTOMOB; HaxOXKAEHHE B npupoze. PHU3HUYECKHe U XUMUYECKHe CBOHCTBA
(Ha mpuMepe HaTpus M Kanus). OKCHABI U THAPOKCHABI HATPUS U Kanns. [[pHMEHEHHe MWIeNouHBIX
METAJUIOB U UX COeIUHEHMI.

IlenounoseMenbHble METaUIbl MAarHUi H KalbLMH: MONOXeHHe B IlepHomuueckoll crcTeMe
XUMU4eCKuX oneMeHToB I M. MeHzeneesa; cTpoeHue HX aTOMOB; HaxXOXJIEHHE B IPHPOZE.
Ou3HIeCKHE ¥ XUMUYECKHE CBOMCTBA MATHUSA M KaNbUHs. BaxHeline coeiMHeHNs KaTbLus (oxcun,
THIOPOKCH, CONH). XKECTKOCTE BOABI M CIOCOOHI €& yCTpaHeHH S,

AmoMuHu#l: nonoxenue B Ilepronnueckoii cucteme xumuueckux amementos JI. M. Menneneesa;
CTPOCHHE AaToMa; HaxOXIeHHE B npupone. Pusnveckne M XHUMHYECKHE CBOICTBA aJIIOMHMHHS.
AmoTepHbIE CBOMCTBA OKCHIA H THAPOKCHIA ATTIOMHHHSI,

Keneso: nonoxenne B Ilepuonuueckoit cucreme xumuueckux ementoB JI. U. Menneneesa;
CTPOCHHC aTOMa; HAXOXACHHE B npupone. Pu3nueckue U XUMUUECKHE CBOMCTBA xene3a. OKCHIIBI,
ruapoxcunsl ¥ coyn xenesa (II) u xenesa (III), ux cocras, cBolicTa U monyueHue.

XuMHUYECKUH SKCIEPUMEHT: O3HAKOMIICHHE C 00pasliaMH METa/lIOB U CIUIABOB, UX (QU3HYECKHUMH
CBOHCTBAMH;  M3YYEHHE  pPE3YJNBTaTOB  KOPPO3UHM  METAIIOB (BO3MOXXHO  HCIIOJIb30BAHUE
BHJICOMATEPHAJIOB), 0COOCHHOCTE B3aMMOAEHCTBHSA OKCUAA KaJbLUs U HaTpUsIC BOJOH (BO3MOXKHO
HCIOJIb30BaHHE BHICOMATEPUAIIOB); HCCIENOBAHHE CBOMCTB KECTKON BOJBI; npouecca ropeHus
KENe3a B KHUCIOpOAEe (BO3MOXHO HCIONb30BAaHHE BUAECOMATEPHAJIOB); IPU3HAKOB MIPOTEKAHHS
Ka4E€CTBEHHBIX peaKkliui Ha HOHBI (MarHWs, KaJblUs, alIOMUHUS, [IMHKA, xenesa(ll) u xenesa(Ill),
Menu(ll)); HaGmoneHHe M ONMMCaHHE MPOLECCOB OKPAIIHBAHHS IJIAMEHH HOHAMHE HaTpHsl, KU U
Kalbliusl (BO3MOXKHO HCMOJIE30BaHHE BHAEOMATEPHMANIOB); HCCIENOBAHHE amM$OTEpHBIX CBOMNCTB
THApOKCHIA ANIFOMHUHHS M THIPOKCHIA LHWHKA; PEUIEHHE OSKCIEPUMEHTAJBHBEIX 3aJad 0 TeMe
«BaxxHe1e METaIbI U UX COSIUHECHHUSY.

XuMHS H oKpyxa0IIas cpeaa

Hosrie MaTepHanbl U TEXHONOTHH. BelltectBa u MaTepHaibl B NOBCEAHCBHOM KM3HH YeJIOBEKa.

-v ~ - v—



Hemeranian u HUX COCAMHEHHUS

Obmas xapakTepucTHKa ranoreHoB. OCOGeHHOCTH CTPOCHHS arOMOB, XapaKTEPHBIE CTEMEHH
oxucinenus. CrtpoeHue u Qusndeckue cpoiicTBa NPOCTBIX BELIECTB — TaJIOFEHOB. XHUMHUYECKHE
CBOMCTBA Ha IIpuMepe Xyiopa (B3aHMOLCHCTBHE c METajl/laMH, HEMETalIaMH, LIEJIoYaMH).
Xnoposonopon. ConsHast KHCIOTa, XHMHYECKHe CBOHCTBA, NOJMy4YeHHe, NpUMeHeHHe. JleicTRie
XJIopa M XJOpPOBOZOPOJA HA OpPraHH3M 4YejoBeKa. BaxHeiirme XJOPHIBI M HX HAxXOXICHUE B
IpUpOIE.

OO6mas xapakrepucTuka 3/eMeHTOR VIA-rpymmet. Ocobennoctu CTPOCHHUA aTOMOB, XapaKTEPHBIE
crenenu okmcieHus. CTpoeHue U QU3NYecKHe cBOiiCTBa NIPOCTBIX BEINECTB — KHCIOPOAA H CEpBL.
Amiotponaele MomupUKaLHn KACopona n cepel. XMMHYECKHE CBOHCTBa Cepel. Ceposonopon,
CTpOCHHE, (QU3NYECKHE W XHMHYECKHE CBOMCTBA. OKCHABI cepbl Kak MPeNCcTaBUTENH KHMCIOTHBIX
oxcunoB. CepHast KUCIOTa, PUIMUECKHE U XHMUYECKHE CBOHCTRA (obmme kak mpexcTaBUTENs Kiacca
KHCIIOT U crienupuieckue). XUMHUYECKHE PEaKIiy, NeKAMe B OCHOBE IPOMBIUIJIEHHOTO Crtoco6a
NonyueHus cepHOl kucnotsl. Ilpumenenne. Comu ceproit KUCJIOTBI, KaY€CTBEHHAsd peaklLHs Ha
Cynboar-uoH. HaxoxueHuwe cepsl n eé coenuHeHuii B npupose. XHMHYECKOE 3arps3HeHue
OKPYXKAIOIIEH CPeABI COEAMHEHNUSAMH Cephl (KUCIOTHBIE AOXIH, 3aTPA3HEHHE BO3MyXa U BOXOEMOB),
CIOCOGBI €T0 NPENOTBPALIeHHS.

Ofmas XxapakTepuCTHKA 31EMEHTOB VA-rpynmsL OcoGennocTreTpoeHUs aToMOB, XapaKTepHLIE
CTCIICHH OKHMCNICHHS. A30T, pacHpoOCTpaHEHHE B NpUpOse, GU3UYECKHE M XUMHYECKHE CBOMCTBA.
Kpyrosopor asora B npupone. Ammuak, ero (usnueckne u xuMuyeckue CBOMCTBa, MONyYEHHE U
npuvenenue. Comu aMMOHHS, MX (U3HYECKHe M XHMHUECKHe CBO¥CTBa, mpumeneHue. Kaue-
CIBCHHAA peakiys Ha HOHBI aMMOHHA. A30THas KHCIIOTa, e noayyeHne, GU3NYECKHE U XHMUYECKHE
CBOiicTBA (00LINE KaK NMPeNCTABUTENS KIAcca KUCIOT | crenuduyeckue). Mcnons3osanue HHUTpATOB
H CONEH aMMOHHS B KaYeCTBE MHHEPAIBHBIX ynobpenuit. Xumudeckoe 3arpssHenue OKpyxarotmeit
CPCABI COCTMHEHUAMH a30Ta (KUCIOTHEIE JOXK/H, 3arps3HeHHe BO31yXa, [IOYBLI H BOZOEMOB).

@octop, ammoTponHsie MomudHKALHH docdopa, dusnueckne nxummueckme cpoicTra. Oxcun
dochopa(V) u  docdopuas KHCIIOTA, (DU3HYECKHE M  XUMHUECKHe CBOICTBa, mONyYeHHe.
Hcnons3oBanne docdaros B kauecTpe MHHEpPANbHEIX yI06peHuii.

O6was xapakTepucTHKa 3jeMEHTOB IVA-rpynner. Ocobennoctn crpoenus aTOMOB, XapaKTepHEIE
CTEIICHH OKHCJICHHS.

Yrnepon, amnorponssie MonH(puKaLyH, PacClpoCTpaHeHHEe B NPHUPOAE, (PU3MYECKHE M XHMHUYCCKHE
CBOMCTBA. AncopOums. Kpyrosopot yrnepona s npupozne. OkcHabl yriepoma, uX ¢u3HuecKue u
XHMHECKHE CBOHCTBA, AEHCTBHE HA UBBIE OPraHHU3MEL NIOTY4YEHHEH IPHMEHEHHE. DKONOTHYECKHUE
NpoGeMBI, CBSI3aHHBIE C OKCHIOM yrnepozna (IV); rumortesa mo6anshoro moterenus KJIMMara;
MapHUKOBBIH 3G dexT. YronapHas kuciora u ed COJIM, HX (M3NYECKHE HXUMHYECCKHE CBONCTBa,
IoNyieHHE U mpuMeHeHue. KadecTBennas peakuus na KkapOoHaT-HoHsL Hcnonssosanue kap6onatoB
B OBITY, MEIMIIMHE, NPOMBIIIUICHHOCTH H CEJIECKOM X03siCTBE.

IepBonayanbHsie noHsATHS 06 Opranuyeckux BCIIECTBAX KaK O COENMHEHHUSX yriepoaa (MeTaH, JTaH,
STHJICH, allCTUJIEH, 3TaHON, IIUIEPHH, YKCyCHas KHCIOTA). Mx cocmas u xumuvecxoe cmpoe-Hue.
IonsTHe 0 GHONOrMYECKH BaXHEBIX BeleCTRAX: KUpax, Gesl-kax, yIIeBONaX — M HX POJH B KH3HH
Henosexa. Mamepuanstoe edurcmeo opzanuueckux u Heop2anuyeckux coedunenu,

Kpemuuit, ero ¢usmueckue u xummueckue CBOHCTBA, MOJy4YeHHE W NpuMeHeHHe. CoOeNHHERHs
KpeMHusA B npupoze. O6wue npeacTaBnenus o6 OKCHie KpemHHUs (IV) U kpeMHUeBo# KucioTe.
CuiHKaThI, UX HCTIONB30BAHHE B ORITY, MEAULIMHE, IPOMBILIEHHOCTH. Bavicieiiuue cmpoumenvHule
MAmepuansl:  Kepamuxa, cmexno, yemenm, Gemown, ucene306emon. IIpobremor  6ezonacnozo
UCPONBI0BANUA CIPOUMENbHBIX MAMEPUANOB 8 NOBCEOHEBHOI JCU3NIL

XUMHYCCKHH 3KCICPHMEHT: H3yyeHHe 0Dpa3LOB HEOPraHHYECKHX BEILECTB, CBONHCTB CONSHORN
KHCIIOTBI; NMPOBEACHHE KA4YECTBEHHBIX PEAKUUil Ha XJIOPHI-MOHBI U HaOJIIONICHHE NIPU3HAKOBR MX
TPOTCKAHHA, ONBITEL, OTpaXalouMe (HIUYECKHE M XUMHYECCKHE CBONCTBA rajoreHoB W HX
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IIOMOIIb HPpH XHUMHYECKUX oxorax u OTPaBICHUAX. (OCHOBELI IKOJIOTHYeCKOH 'PaMOTHOCTH.

XuMudeckoe 3arpssuenme OKpYXQIOWeH cpelbl (peenbHas JomycTumas KOHUEHTpALHs BELIECTB
— ITOK).

Pone xumuu B pemienun SKoJIormIecKux npobiem. [IpuponHsle HeTOUHMKY YTIEBOXOpPONOB (Yros,
TIPUPOAHEIH ra3, He)Th), NPOXYKTHI kX TIepepaboTKy, UX posib B GHITY U TIPOMBILITIEHHOCTH.

Xumuueckuii OKCIICPUMEHT:  H3yueHHe o06pasuoB MarepuasoB (CTEKJIO, CIIaBbl METaJIOB,
IOJTAMEPHBIC MaTepHAJIEI).

Mexnpeamernnie cszn

Qusuxa: Marepus, atom, SIICKTPOH, NPOTOH, HEHTPOH, HOH, HyKIHz, H30TONEL, pajgHOaKTUBHOCTS,
MOJICKyIa, 3M€KTpHYecKuil 3aps, TIPOBOAHHKH, MOJYIPOBOMHHKH, AMINIEKTPUKH, (OTO3NEMeHT,
BCIECTBO, TeNo, oOBéM, arperaTHoe CocTOSHUe BCILECTBA, Tra3s, pacTBOP, pPAacTBOPHMOCTS,
KPHCTAITHYeCKas pewéTka, CIiaBhbl, (BH3HUCCKie BE/INYHMHBL, €AWHHLBI M3MEPEHHS, KOCMHYECKOE
NPOCTPAHCTRO, ITaHeTHI, 3B&3.151, ConHige.

Buonorus:  porocunrtes, AbIXaHHWE,  Onocepa, akocucTema, MHHEpaNbHbIE  ynoGpeHHus,
MHKPO3IEMEHTEI, MaKPOJJIEMEHTBI, IHTATE/TbHbIE BEILECTBA.

T'eorpadus: armoctepa, runpochepa, MHUHCpAJIbl, TOPHBIE MOPOABI, MOJIE3HbIE HCKOMaeMkle,
TOILIMBO, BOIHBIE PECYPCHL.

INIAHUPYEMBIE PE3VJILTATBI OCBOEHHUS YYEBHOIO NMPEJIMETA «XUMUWSI» HA
YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHMS

I/I3yquHe XHMHUH B OCHOBHOI IIKoJIe HaIIpaBJICHO Ha JOCTUXEHHE O6y'-Ia}OHII/IMI/IC}I J'II/I‘IHOCTHBIX,
METapeAMETHRIX U NpeAMETHBIX PE3YNBTATOB OCBOEHHUA yqe6Horo rnpeamMmera.

JIH‘IHOCTH bI€ pe3yJibTaThI

HH‘—IHOCTHBI@ PE3YyNBTaThl OCBOEHUS NIpOrpaMMel OCHOBHOTO ob1ero o6pa303amm AOCTHTArOTCA B
Xone 06y‘ICHI/I$I XHMHH B €IOHHCTBE yqe6Hoii M BOCIIHTaTENbHOMNI ACATCIIBHOCTH OpFaHI/I3aLII/IH B

LOEHHOCTAMH, IIpUHATBIMH B O6IIICCTB€ npaBuJIaMH U HOpMaMH TIOBEACHUS U CHOCO6CTB}’IOT
Iporeccam CaMOITO3HaHHs, CaMOpa3BUTUA U counaan3anum o6yqaroumxcx. JInuHocTHBIE
pe3ynerarhl OTpaxaroT Cq)OpMI/IPOBaHHOCTL, B TOM YHCJI€ B YacTu:

11, ampuomuyeckozo eocn umanusn

1) neHHocTHOro oTHOWEHHS K OTCYECTBEHHOMY KyJILTYpHOMY, HCTOPUYECKOMY W Hay4HOMY
HAaclIC/IMIO, TOHHUMAaHUs 3HAYEHHUS XMMHYECKOH HayKd B IKH3HHU COBPEMEHHOro o0mIecTBa,
CIOCOOHOCTH BNANEThH AOCTOBEpHOM HHDOpMalHet o TICPCAOBBIX NOCTHXKCHHAX H OTKPBITHSX
MHPOBOH H OTEYECTBEHHOH XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 06 YCTPOHCTBE MUpa U
oO1mecTBa;

Ipaxcoanckozo eocnumanus

2) IIPEACTABICHHSA O COUHAIBHEIX HOpMax u NIpaBUJIaX MEXJIMYHOCTHBIX OTHOUIEHHH B KOJIJICKTHBE,
KOMMYHHUKATUBHOMH KOMIETCHTHOCTH B 06H{€CTB€HHO MOJIE3HOH, yq€6HO-I/ICCHeﬂOBaTCIIBCKOﬁ,
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ACATENLHOCTH NP BBINIOJNIHEHHH y4eOHBIX, MO3HABATENBHBIX 3a/ay, BLITONHEHHH XHMHUECKHX
SKCIICPHMEHTOB, CO3JaHUH Y4EOHBIX IPOEKTOB, CTPEMICHUS K B3AaHMOIIOHUMAHHUIO K B3aHMOIIOMOIIH
B TMpOLECCe ITOH y4eOHOH AEATENbHOCTH; FOTOBHOCTH OLCHUBAaTh CBOE IOBEICHHE H TIOCTYIIKH
CBOMX TOBAPHINEH C MO3MUHMH HPABCTBEHHBIX U MPABOBBIX HOPM C Y4€TOM OCO3HAHHS IMOCIEACTBHIA
MOCTYTIKOB;

lIelmocmu HAYYHO20 NO3HAHUA

3) MHpPOBO33PEHYECKHX IIPECTABNECHUN O BELIECTBE H XUMHYECKO PEaKIHH, COOTBETCTBYIOLIMX
COBPEMCHHOMY yDOBHIO Da3BUTHA HAYKH W COCTABNSIOLUMX OCHOBY IUIS TOHMMAHHS CYLIHOCTH
Hay9YHON KapTHHBI MHpA; NPEACTABIeHHH 06 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS TIPUPOIBI,
B3aHMOCBS3SIX YEJIOBEKA C IMIPUPOAHOM CPENOi, O PONH XHMUH B IIO3HAHUH THX 3aKOHOMEPHOCTEN;

4) II0O3HABATECJIBHBIX MOTUBOB, HanpaBJICHHBIX Ha IOJIYYCHHE HOBBIX 3HAHHM 10 XHUMHH,
HEOOXOMUMBIX I OOBSICHEHUS HabmonaeMbIx MTPOLECCOB U ABJICHHH;

5) NO3HAaBAaTENBHOM, HHOOPMALMOHHON M YHTATENLCKON KYJIBTYpBl, B TOM YHCJIC HABBLIKOB
CaMOCTOATENBHOH paboOTBI € y4eGHBIMH TeKCTaMH, CNIPaBOYHOH JIMTEPATypoH, JOCTYNHBIMH
TEXHHIECKUMH CPEICTBAMH MH(POPMAIIOHHBIX TEXHOJIOTHIA,

6) uHTEpeca K OOYYEHHIO M MO3HAHHMIO, MOGO3HATENEHOCTH, TOTOBHOCTH H CIIOCOOHOCTH K
caM000Opa30BaHUIO, NPOEKTHOH H HCCIENOBATENbCKOM ACATENILHOCTH, K OCO3HAHHOMY BBIGOpY
HANPAsReHHOCMU U YPOBHA 00y4ueHUs 8 OanbHetiuem;

Dopmuposanun Kynomypst 300posva

7) OCO3HAHMS IEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 30POBBIO, YCTAHOBKH Ha
3M0POBBIX 00pa3 M3HH, OCO3HAHUS NOCIEACTBHI U HENPHUATHA BPEIHBIX MPHBBIYEK (YIOTPEOIeHHS
AIKOTONIA, HApKOTHKOB, KypEHHs), HEOOXOAMMOCTH COGMIONEHHS NpaBui 6e30MaCHOCTH npu
00pallieHNH ¢ XMMUYECKUMH BEILECTBAMH B OBITY M pealibHOM KH3HHU,

Tpyoogozo éocnumanua

8) HHTepeca K IIpaKTHYECKOMY H3Y4EHHIO Tpodeccuii u Tpya pasnuuHOro posa, yBa)XX€HHE K Tpymy
1 pe3ynpTaTaM TPYAOBOH IEATECIBHOCTH, B TOM YHC/E HA OCHOBE [IPUMEHEHHUS NPEIMETHEIX 3HAHUMH
TI0 XMMHH, OCO3HaHHOTO BhIOOpa HMHIMBUAYalbHOMN TPACKTOPHUH TPOAOJUKEHUS OOpa3oBaHHs C
YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOLIECTBEHHBIX HHTEPECOB M
noTpeGHOCTEH; ycremHol npodeccHOHANBHON NeSTeNbHOCTH H Pa3sBUTHI HEOOXOIMMEIX YMEHHIA;
TOTOBHOCTE aAalTHPOBATLCS B PO(ECCHOHANBHOM Cpese;

Ixonozuueckozo eocnumanun

9) 3KONOrUYeCKH LeNnecoo6pa3HOro OTHOIIEHHUS K NPHPOJIE KaK UCTOYHHKY JXU3HH Ha 3eMiie, OCHOBE
€€ CYIeCTBOBaHMS, MIOHHMAHHS LIEHHOCTH 3J0POBOTO U 6€30MaCHOr0 o0pa3a XH3HU, OTBETCTBEHHOTO
OTHOIIEHHA K COOCTBEHHOMY (H3MYECKOMY H TICHXHYECKOMY 3I0POBBIO, OCO3HAHHSA LEHHOCTH
COOJIONEHHST NPaBUII GE30MacCHOr0 MOBEACHHS MPH paboTe ¢ BEWIECTBAMH, @ TAKXKE B CHTYALMSX,
YTPOXAIOIIHX 30POBLIO H XKH3HH JIIOAEH;

10) cnoco6HoCTH TpHMEHSTH 3HAHHS, MOTy4aeMbIe NpH M3Yy4YEHHH XMMHH, IS PELICHUs 3ajad,
CBA3AHHBIX C OKpYXaloIlled NPHPORHON Cpenoil, MOBBIMICHUS YPOBHA 3KOJIOTHYECKOH KYJIBTYpEHI,
OCO3HaHHs IMO0AJIBHOTO XapaKTepa JKOJOTHYECKUX mpobiieM W MyTell HX peleHMs TOCPENCTBOM
METOLNOB XUMMH;

11)  sxomormueckoro MeIuLTeHHS, YMCHHA  DYKOBOACTBOBATBCS KM B HO3HABATEJIBHOIA,
KOMMYHHKaTUBHOW M COLMAIIBHOM MPAKTHKE.

MetanpenmerHsle pesyabTaTsl

B cocrase metanpeaMernsix PE3YNbTaTOB BRIAEIAIOT 3HAYMMEIE 115t GOpPMHpOBAHHUS MHPOBO33peHHUs
o0LIeHayYHEIe TOHATHS (3aKOH, TEOpHsl, IPUHLMII, 'HIIOTE3a, BaKT, CHCTeMa, Hpolecc, 9KCIEPHUMEHT
H Ip.), KOTOpble HCIOJB3YIOTCS B CCTCCTBCHHO-HAYUYHBIX Y4eOHBIX TpEeAMETaX W ITO3BONSIOT Ha



MeTaHpeI[MeTHLIe PC3YNBTAaTEl OCBOECHUS O6paBOBaTeHLHOﬁ OporpaMmel Mo XUMHH OTpaxkaror
OBJIaJICHHE YHHBEPCAIBHBIMH NO3HaBaTE/ILHBIMK IICI\;ICTBI/ISIMI/I, B TOM 4uce:

bazoevimu JAozudeckumu oeiicmeusmu

1) ymennem ucnonszosats NPUEMBI JIOTHYECKOTO MBILLTCHHS TIpH OCBOCHHM 3HAHMH: PacKpHIBATE
CMBICI XUMHUYECKUX MOHSTHI] (BBLIENATH MX XapaKTCPHBIC NIPH3HAKH, YCTAHABIMBATE B3aUMO-CBSI3b C
APYTUMH TIOHSATHSIMH), HCIOJB30BATE TIOHATHA AN OOBSCHEHHS OTHE/bHBIX bakToB M ABJICHHI;
BBIOHPATh OCHOBaHHS KPUTEpHH JUIS KIaCCHOHMKALMM XHMUYECKHX BEUICCTB U XHMHYECKHX

CHMBOIIHYECKHE  (3HAKOBBIE) Moxeny, HCIIONE3yeMbIE B XMMHH, MpeoGpa3oBBIBATE LIHPOKO
NIPUMEHAEMbIE B XUMHHM MOIEbHLIE TMPEACTABNICHNS — XMMHYECKHH 3HaK (CHMBON 3JIEMEHTA),
XHMUYecKas (opMyna M ypasHeHue XUMHYECKOH —peakumu — npu pemeHnH  yuyebHo-
TIO3HABATE/ILHBIX 3a1a4; C YYETOM 5THX MOXENLHEIX TIPENICTABIICHNH BBIBIATE U XapaKTePHU3OBATH
CYIMECTBEHHBIE MPU3HAKH HU3Yy4aeMBIX 0ODEKTOR — XUMHHECKUX BEUIECTB H XHMHYECKUX PeaKiHil;
BBUABIIATE OOILHE 3aKOHOMEPHOCTH, NIPUYHHHO-CJAEACTBEHHBIE CBA3H U NIPOTHBOPEYHS B U3yyaeMbIX
NpOLecCcax M SBNEHMSX ;Ipemiararp KPDUTEPUH JJI BBIABICHHSA 3TUX 3aKOHOMEPHOCTEH u
IIPOTHBOPEYHH; CaMOCTOSTENBHO BRIOUpaTh Croco6  perenus y4ebHolt 3amaun (cpaBHHBATH
HECKOJIbKO BapHaHTOB pellNeHHs, BRIOMpATh HauGosee moaXomalmi c Y4ETOM CaMOCTOATENLHO
BBIICJICHHBIX KPHTEpHEB);

3) yMeHMeM HcTONB30BATE TIOCTABJICHHBIE BONPOCH B KAYECTRE HHCTPYMCHTA II03HAHUS, 4 TaK)Xe B
Ka4€CTBE OCHOBBI 114 (opMHpoBanus THNIOTE3BI 110 INPOBEpPKE MPABHIILHOCTH BBICKa3bIBAEMEBIX
CYXKIEHHIA;

4) mnpuoGperenne ommta Mo TIIAHUPOBAHUIO, OpPraHM3allAM M HPOBeACHHIO YYCHHYECKUX
OKCICPUMEHTOB: YMEHHE HabNIONaTh 3a XOOM TIpouecca, camMOCTOSTENLHO MPOTHO3HPOBATH €ro
PC3yIETaT, (GopMymHpoBath 0Go6IEHHS BBIBOJBI 10 pe3ynbTaTaM HpOBeAEHHOrO OIlbITa,
HCCJICNOBAHHS, COCTABNATE OTYET O MPOAENAHHOH pabore;

Pabomoii ¢ unghopmayueii

5) yMeHHeM BBIGHpaTh, aHAIM3HPOBATE U MHTEPIIPETHPOBATH HH(OPMANKIO PasTHYHBIX BHIOB M
$opM npencranenus, TIOJIy4aeMyl0 M3 pasHBIX HCTOYHUKOB (HayyHo-nonmynapHas JuTeparypa
XMMHYCCKOTO COAEPIKAHMSA, CIIPABOYHbIE nocobus, pecypcsl Unrteprera); KPUTHYECKH OLEHMBATH
TIPOTHBOPEYHBYIO U HEIOCTOBEPHYIO uHpOpManio;

6) yMeHHeM IpuUMeHSTH PasJMIHBIC METOABI M 3alpOCHl NMPH MOHCKE W orbope mHboOpManmu u
COOTBETCTBYIONIMX NAHHBIX, HEOGXOMUMBIX IS BBIO/IHEHHS y4eOHBIX M IO3HABATENBHBIX 3ayay
ONpENEIEHHOr0 THNA; NPHOOPETEHHE OIbITa B 00/1acTH  UCMONB30BAHUS HHPOPMAHOHHO-
KOMMYHHMKATHBHBIX TEXHOJOTHI, OBJa/eHHe KYJIbTYpOif aKTHBHOIO HCIONb30BAHKS Pa3IMYHEIX
IIOUCKOBBIX CHCTEM; CAMOCTOSTENBHO BBIOMDATE ONTHMATBHYIO ¢opmy npencrasnenus nHpopManuu
H WITIOCTPUPOBATE pelaeMble 3afaqyi HeCO0KHbIMM CXEMaMH, NHarpaMMaMH, APYTHMH (opMamu
TPadHKH U MX KOMGHHALKAMH;

7) YMEHHEM HCHONb30BATE K aHaNIM3upOBaTE B Mpouecce yueGHOH u HCCJIC/I0BATENBCKOM
ACATENBHOCTH HHPOPMALIHIO O BIHSHHK IIPOMBILITIEHHOCTH, CEeNLCKOTO XO3SHCTBA H TpaHCIIopTa Ha
COCTOSHHE OKpYXKAKOIIEH NIPUPOHO Ccpensl;

Yuusepcanvusimu Kommynukamuensimu deiicmeuamu



8) ymenueMm 3anaBatb BOTpOCH (B X0 AManora u/vim IUCKYCCHH) MO CYLIECTBY 06CYXIaeMoit
TeMBl, HOPMYITHPOBATE CBOM IIPEIOKEHHS OTHOCHTENLHO BBLINIOJIHEHHUS NIPEINIOKEHHON 3a0a4i;

9) mpuobpeTeHHMe ONBITA Npe3eHTAUMH PC3YJITATOB  BBINONHEHHS XMMHYECKOIO 3KCIIEPHMEHTA
(maboparopHoro omsira, nabopatopHoit paGoTHl MO HCCNENOBAHHIO CBONCTB BEILECTB, Y4eGHOIo
IIPOEKTA);

10) sauHTEpeCcOBaHHOCTE B COBMECTHOI CO CBCPCTHHKAMHU TO3HABaTENLHON M HCCIIENOBATEILCKOM
ACATCIEHOCTH NPH PEIICHWH BO3HMKAIOIIMX TNIPOGIEM Ha OCHOBE y4éra OOINMX HHTEPECOB H
COMTacoBaHHA MNOSHIMA (00CYXNeHHdA, OOMEH MHEHHSMH, MO3TOBbIE HITYPMBI», KOOPAMHAIUS
COBMECTHBIX ICHCTBHIH, OTIpe/ieNieHHe KPUTEPHER M0 OLICHKE KA4eCTBA BbIOMHEHHON paboTs! U ap.);

Yuusepcansnoimu pezynamusnvimu deiicmeusmu

11) ymenuem camocrosTensno onpemenars uenu ACATENBHOCTH, [UIAHUPOBATH, OCYIIECTBIATh,
KOHTpOJIMPOBATEL U NIPH HEOOXOMUMOCTH KOPPEKTHPOBATEH CBOKO ACATENILHOCTD, BRIOHpAThL HauGonee
3bQeKTHBHBIE CIIOCOBE! pemmeHns YIeOHEIX 1 TIO3HABATENBHBIX 3a/1a4, CAMOCTOSATENLHO COCTABIATD
W11 KOPPEKTHPOBATH NPEUIOKEHHBIA aNropuT™ IeHCTBHH NPH BEIMOTHEHUH 3aJJaHul C y4éToM
TNOMY4CHHA HOBBIX 3HAHMH 00 M3yuyaeMbIX OOBEKTaX — BelmecTBAX M peaKnusaX; OLIEHUBATh
COOTBETCTBHE TIONYYEHHOTO Pe3y/IbTaTa 3asBIEHHOM LeNH;

12) YMCHHEM HCIIOJIB30BaTh U AHAJIN3UPOBAThL KOHTCKCTEI, IpeajaraeMeiec B YCJIOBHUH 3aJaHUH.
IIpeamerHbie pesyabTaThl

B cocrase mpeamerTHbIX pesyiasTaToOB MO 0CBOECHHMIO 0053aTeNLHOTO COAEPKAHUS, YCTAHOBICHHOTO
HaHHOH NpHMEPHOH paGouell NPOrpaMMOii, BBIZENAIOT: OCBOCHHBIE 00y4aromUMHCS Hay4HEIE
3HAHUA, YMEHHA U CIIOCOOBI NEHCTBHI, crenuduueckue ais NpEAMETHOM obnacti «XuMHSA», BHIABI
ACATENIBHOCTM 10 TMOJNYYEHHIO HOBOLO 3HAHHSA, €ro MHTEPNPETAllHH, NpeoOpa3oBaHHIO M
TIPHMCHEHHIO B PA3JIMYHBIX YYEOHBIX H HOBBIX CHTYALIMSX.

IIpeaMeTHEIE pe3yibTaThl MpenCTaBNEHB M0 roxam O0y4eHHS M OTpaxaloT chOPMHPOBAHHOCTS y
00y4aIoIEXCs CIEAYIOUX YMEHHIA;

8 KJIACC

1) packpvigams cmbicn OCHOBHBIX XHMHUYECKUX OHSTHI: aToM, MOJIEKYJIa, XMMHUECKHH 3JIEMEHT,
TIPOCTOE BEIECTBO, COXKHOE BEIUECTBO, CMeCh (OMHOPOIHAS H HEOJHOPO/IHASA), BaJI€HTHOCTD, OT-
HOCHTC/IPHAs aTOMHas W MOJEKYJApHas Macca, KOJHYECTBO BCIIECTBA, MOJb, MOJIpHas Macca,
MaccoBad M0/ XHMHYECKOrO 3IEMEHTA B COEJHHEHMUH, MOJIAPHBIA 00BEM, OKCHA, KHCIOTa,
OCHOBAHME, COJb, 3JNEKTPOOTPHULATENBHOCTh, CTENEHb OKHCIEHHS, XHMHYecKas peakuus,
KNaCCHOHKAUMs peaKuui: peakiMd COeIMHEHHS, PCaKIMK  pa3NOKEHHs, PEaKUUH 3aMeEIleHHs,
PeaKuiu OOMEHa, 3K30- M 3HIOTEPMHHYECKHE PEeaKiHH; TeIOBO abdexT peakuuu; ampo atoma,
SNEKTPOHHBIH CNOM aTOMa, aTOMHAs OpPOHTANb, PadHyC aTOMa, XUMHUecKas CBSA3b, MONSpHAs H
HEMOJIApHAs KOBANICHTHAS CBfA3b, MOHHAA CBS3b, MOH, KATHOH, aHHOH, pacTBop, maccoBas HOJIs
BEIIECTBA (IIPOLEHTHAS KOHLEHTPAIHs) B pactBope;

2) unmocmpuposame B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX MOHATHHA (CM. 1. 1) M NpUMeHSATH 3TH
TIOHATHS IPH ONHCAHNHM BEIIECTB U MX MPEBPALLEHHI;

3) ucnonvzoeame xumuHecKyo CHMBOJIMKY JUISL COCTaBNCHHS (OPMyN BEILECTB W ypaBHEHHit
XUMHYCCKHX pEaKIIuii;

4) onpedenamp BaNEHTHOCTD aTOMOB JJIEMEHTOB B OMHApHEBIX COCNMHEHHSX; CTENEHb OKHCIICHUS
NIEMCHTOB B OMHAPHBIX COEJWHEHHUSX; IPHHALIEKHOCTD BEWIECTB K OMNPENENEHHOMY KIaccy
COCNMHEHUH 10 (OpMynaM; BHI XHMHYECKOH CBS3H (xoBaneHTHast U MOHHas) B HEOPraHUYEeCKUX
COCAHHEHHAX;

5) packpeieame cmuicn Tleproanyeckoro 3akona M. Y. Menzeneesa: neMoHCTpHpOBATS MOHMMAHHeE
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YUCHUA, 3aKOHAa ABOTrajpo; OMHCHIBATE K XapaKkTepu30BaTh TabaHYHYIO dbopmy IMepuomuueckoii
CHCTCMBI  XHMHYECKHX 3JI€MEHTOR: Pa3MvaTh MOHATHA «rjIaBHAs noarpynna (A-rpymma)» w
«noboyHas noarpynna (B-rpynma)», manpe u Gonbimme nepronsr; COOTHOCHTH 0603HaueHus,
KOTOpBIE HMeIOTC B Tabimuue «Ilepuoanueckass cucrema XUMHYCCKHX aneMeHToB J]. U.
Menneneesa» ¢ wncnosbvy XApPAaKTEPUCTHKAMH CTPOCHHS aTOMOR XUMHYECKHX 3JIEMEHTOB (CocTaB
1 3apan saapa, obiuee uncio SJIEKTPOHOB H pacNIpefieNicHHE X N0 SJICKTPOHHEIM CJIOSM);

6) xraccupuyuposams XUMHICCKHE IIEMEHTBI; HEOPraHHYECKHE BEIIECTBA; XHMHYECKUE PEaKUHU
(10 wmciy U coctapy YHACTBYIOIINX B PEAKLIHH BELIECTB, 110 TEMNOBOMy 3 dexty);

8) hpoznosuposame CBOMCTBa BEIICCTB B 3aBUCHMOCTH OT HX Ka4eCTBEHHOI0 CoCTaBa,
BO3MOXHOCTH IIPOTEKaHU XHMHYECKHX NpeBpallcHuii B Pa3IMYHEIX ycioBusx,

(Bomopoma wu KUCI0pOaa), NpPUrOTOBNIEHHIO PaCTBOPOB C ompenenéHHON Maccopoii Jnonaei
PacTBOPEHHOro  BemecTBa; IVI@HUPOBATE M  NPOBOAHTD XHMUYECKHe 9KCIIEPUMEHTBl 110
PACIO3HABaHHIO PaCTBOPOB MENOYeH U KHCIOT C NIOMOUIBIO HHIANKATOPOB (Nakmyc, dbenondranens,
METHJIOpaHX U 1ip.).

9 KJIACC

1) packpvisams cymvicn OCHOBHbIX XHMHYECKHX MOHSTHH: XUMHYECKMUI] JNIEMEHT, aTOM, MOJIEKyIIa,
HOH,  KaTHOH,  aHHOH, IIPOCTOE  BEWIECTBO,  CHOXHOE BCIICCTBO,  BaJICHTHOCTS,
SNEKTPOOTPULATENBEHOCTD, CTENEHE OKHCJICHHS, XHMHYECKast KLU, XUMUYECKAS CBA3b, TEILIOBOMH
addext peakumm, MONb,  MOJSpHBIH  OOBEM, PacTBOp;  9NMEKTPONUTHL, HEIJIEKTPOJIHTEI,
SIICKTPOIUTAYECKAS  IMCCOLHANHS, PeaKlk  HOHHOrO 06MeHa, Karanusarop, XHMHYECKoe
PaBHOBECHE, OOpaTuMEbIe H HeoOpaTHMBle peakuuu, OKHCIIHTENIBHO-BOCCTaHOBHTENbHbIE PEaKIHH,
OKHCJUTENb, BOCCTAHOBHTENb, OKHCJICHHE K BOCCTaHOBJICHHE, aJJIOTPOIHS, ampoTepHOCTS,
XMMUYECKas CBA3b (KOBAJIEHTHas, HOHHasl, METaTYecKas), KpHCTaIHYecKas peH€TKa, Kopposus
METAJIIOB, CILIABBI; CKOPOCTh XMMHYECKOH PCaKLMK, MpeNeNIbHO AOMyCTHMAs konuerrpauus (IIJK)
BEIIECTBA;

2) ULRIOCMPUPOGAmMb B3aHMOCBA3b OCHOBHBIX XHUMHUCCKHX TOHATHH (cMm. n. 1) u MIPUMEHSATEL 3TH
TIOHSTHSA NIPH ONMCAHNH BELIECTB M HX OpeBpalieHHIH;

3) ucnoavzoeams XUMHYECKYIO CHMBOJMKY IUI COCTABIICHMUS GopMyn Bemects n YPaBHEHHH
XHUMHYECKHX peaKiuii;



5) packpwieame cmoicn Ilepromudeckoro 3akoHa A. U. Menneneesa u J1eMOHCTPHpPOBATH €ro
TNOHUMAHWE:  onucbl6amy U xapakmepusosamp Tabmuunyio dopmy Ilepuomnueckoif crcTeMbl
XHUMHHECKHX OJICMCHTOB: Pasiu¥aTh NOHSATAS «IJaBHas NOATpynna (A-rpymma)y  «moGodHas
noarpynna (B-rpynmna)», manele u Gonbimue HEPUONBI;, coomHocumb OOO3HAYEHHS, KOTOPHIE
UMEIOTCH B MCPHOLMTECKOH TabIMLE, C 4YHCIOBBIMH XapaKTEPHCTHKAMH CTPOEHHS ATOMOB
XUMUYECKHX SNEMEHTOB (COCTAB M 3aps Anpa, ObLIee YUCIIO INEKTPOHOB H pacnpeseneHie ux mo
3JIEKTPOHHEIM CJIOSIM);

00vscHAMb OOIIHE 3aKOHOMEPHOCTH B U3MCHEHHH CBOHCTR 31EMEHTOB M HX COEIMHEHHI B Ipeenax
MAJIBIX IEPHOIOB H IJIABHBIX MOATPYIIN C YYETOM CTPOEHHS HX ATOMOB;

0) Kraccupuyuposams XUMUYECKHE 3IEMEHTEL, HCOPraHWYECKHE BELIECTBA; XHMHYCCKHE PEAKIHH
(IO YMCIy M COCTABY yYaCTBYIOWMX B PEAKIMH BEWIECTB, MO TermnoBoMy 3(hdexTy, o u3MeHeHHO
CTEMCHEH OKUCIICHUS XMMHYECKHX 3JIEMEHTOB);

7) xapaxmepuzosams (onucvieams) obume u cnennduueckue XUMHYECKHE CBOHCTRA MPOCTHIX U
CITOMHBIX BEIUECTB, IOATBEPKAAA ONMCAHHE PUMEPAMH MOJIEKYJIIPHBIX H HOHHBIX ypABHEHHH
COOTBETCTBYIOILMX XUMHUECKHX PEAKIIHL;

8) cocmaename ypaBHEHHUS BNEKTPOTHTHICCKON MUCCOMMALIUN KHUCJIOT, ILeJIOYEH U colteil; MoTHbIe u
COKDAalIEHHbIC YPaBHCHHS DeaKUud HOHHOrO OOMEHa; ypaBHEHHs peakuui, NMOATBEPKAAIOIINX
CYMIECTBOBAHUC FCHETHIECKOH CBA3H MEXTY BEILECTBAMH PA3IHUHbBIX KIACCOB;

9) packpyieams CyIHOCTE OKHCIUTENEHO-BOCCTAHOBHTEIBHEIX peaknui MoCpPeNCTBOM COCTABICHHUS
3MEKTPOHHOro OajaHca ITUX peaKIuii;

10) npoanosuposams cBOMCTBA BelECTB B 3aBHCHMOCTH OT HX CTPOEHHS; BOBMOXHOCTH IPOTEKAHUS
XUMHYCCKHX IPEBPALICHUH B Pa3THYHBIX YCIOBHUSX;

11) ebruucasme OTHOCHTENBHYIO MONEKYIAPHYIO H MOJIIPHYIO MAaCChl BEILECTB; MacCOBYIO OO
XUMHIECKOTO JJIEMEHTA IO (OPMyJE€ COCAMHEHHs, MAacCOBYIO HOJIO BELIECTBA B pacTtsope;
NPOBOZIUTE PACUETHI 10 YPABHEHUIO XUMHYECKOH PeaKIHH;

12) credoeams 1paBuiaM MONL30BaHMS XMMHUYECKOH IOCy0H ¥ J1abopaTopHBEIM 000PYA0BaHHEM, a
TaKXKE NpaBUiiaM 0OpaLeHNs C BELIECTBAMHU B COOTBETCTBHHU C WHCTPYKUMSMH T10 BHIMOJHEHHIO
nabOpaTOpPHBIX XUMHYECKHX OIBITOB 110 NOJIYYCHHIO W COOMPaHMIO Ta3000pa3sHBIX BEIIECTB
(aMMHaKa ¥ yriaeKucioro rasa);

13) nposodums peakuuu, ToOATBepKIAOMME KauyeCTBEHHLIH COCTAaB pa3/IMYHBIX BELIECTB;
PaclO3HABATL OMBITHBIM IyTEM XJTOPHI-OpOMHA-, HOMU-, KapGoHaT-, hochat-, CHIHKaT-, cynbdart-,
THAPOKCH/I-MOHBI, KATHOHbI AMMOHMSA M MOHBl M3yYeHHBIX METAIIOB, IPHCYTCTBYIOLIME B BOIHBIX
pacTBOpax HEOPraHHUYECCKUX BELIECTB;

14) npumensamy OCHOBHBIE OIEpALME MBICIHTEIBHON JEATETbHOCTH — AHAIH3 1 CHHTE3, CPaBHEHHE,
000bIIeHHe, CHCTEMATH3ALMIO, BLISBIEHHE NPHYHHHO-CEICTBEHHLIX CBI3CH — ISl M3YYEHHS
CBOMCTB BEWIECTB M XHMHYECKHX pEaKIUii; €CTECTBCHHO-HAYYHbIE METOAB! [O3HAHUS —
HalIo/IeHye, H3MEPEHHE, MOIETHPOBAHHE, IKCIIEPUMEHT (PEANTbHBIA H MBIC/ICHHBIH),

TemaTuueckoe nianuposanue
8 kaacc
(24 B Heneo, Beero 68 u, w3 Hux 4 4 — pesepBHoe Bpemsl)

Ne | HanmenoBanue pa3nesios u Tem NPOrpamMMmel Kommuecrso
n/n 4acoB

Pasnenl. IlepBonavanbHble XHMHYECKHE TOHATHS (20 4.)

1.1 | Xumus — BaxkHas 06/IaCTh €CTECTBO3HAHUS U IIPaKTHYECKOM 5
JEATEIBHOCTH YeJIOBEKA

1.2 | BemecTBa 1 XUMHYECKHE peaKiuu 15




Paznen 2. Baxueitmue NIpEACTaBUTENIN HEOpraHUYeCcKux Bewmects (30 u.)

2.1 | Bosnyx. Kucnopox. Ioustue 06 OKCHAax 5
2.2 | Bonopog. IMonstae 0 KHCJIOTaX ¥ COoJIsax 5
2.3 | KomuuecTsennbre OTHOUICHHS B XUMHH 4
2.4 | Bona. Pacteoper. [Tonsture 06 OCHOBAHHSX 5

2.5 | OcHOBHBIE KTacors HCOPraHUYeCKUX CoearHeHHil

11

Pasne3. Iepuonuuecknii saxon u Ilepronmueckas cucrema XHUMHYECKUX 3IEMEHTOR

JLH. Menneneespa. Crpoenne atomos. XuMuYeckas CBs3p. OKI/ICJIPITCBHO-BOCCTaHOBHTeJIBHBIe

peakuuu (15 y.)

3.1 | Ilepuoanueckuii 3aKOH W [lepnommueckas cucrema XHMUYECKUX 7
d1eMenTos JI. Y. Menneneega, Crpoenue atoma

3.2 | Xumuueckas cassp, OKHCHHTeJILHO—BOCCTaHOBHTeJ'II:HBIe peakuuu 8

PesepeHoe Bpems 3

OBILEE KOJIMYECTBO YACOB I10 MPOTPAMME 68

TeMaTquCKoe IVIAaHHpOBaHHe
9 Kiace

(24 B Henemo, Beero 68 4, U3 HUX 4 4 — pesepBHOE Bpems)

Ne HaumenoBaune pasnenos n TeM NMPOrpaMmel
n/n Konuuectro
4acoB
Pasnenl. Bemectro u XUMHIeCKue peaknuu (17 y)
HoBTopenne ocoHbIX paszenos Kypca 8 knacca 5
1.1 OcHoBHbIe 3aKOHOMEPHOCTH XHMHYECKHX peaKiimii 4
1.2 ONeKTpoanTHYeCKas AuCconHanus. XuMHYECKHE peakiiiy B 8
pacTBopax
Pasnen 2. Hemeramms, (24 4)
2.1 OO61mas XapAKTCPUCTHKA XHMHYECKHX 3/IEMCHTOB VIIA- 4
Irpymmnel. [anorensr
22 O6mas X4pAKTCPUCTHKA XUMHYECKHX 3JIEMEHTOB VIA- 5
IpYIIIEL.
Cepa u ee coenunenns
23 O61mas XAPAaKTCPUCTHKA XHMUYECKHX 3IEMEHTOB V A- 7
IPYTIIBL
A30t, pocop u ux coenunenus
24 O61as XAPaKTEPHUCTHKA XHMHYECKHX 3JIEMEHTOB [V A- 8
TPYIIIEL
Yrnepon u KpeMuumii 0 ux COCAMHEHUs
Paznen 3. Mertanner u ux coenuHenns (20 v.)
3.1 O6uwe cBoiicTBa Metaniop 4
3.2 Baxneinme metanne: u nx COECIMHEHUS 16




o

Pasnen 4. XuMus u okpyxaromas cpena (3u4.)

4.1 I BemecTpa 1 MaTepuans! B )XH3HH YeoBeKa 3
PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68

Ilepevenn npakTHyeckux pador

8 kaace
1. Ilpaxrmyeckas pa6oral. ITpasuna paGoTEI B 1a6OPaTOPHH U PHEMBI obpaineHus ¢
nabopaTopHBIM 000pyI0OBaHHEM.
IIpakTraeckas paGora 2. Pasnenenue cmecei (Ha NpEMepe OYHCTKH MOBAPEHHOI CONH.
Hpaxtuueckas paGora 3. [Tonyuenue u cobHpaHHe KHCIOPOaa, U3yYeHHE ero CBOHCTB.
HpaxTnueckas paGora 4. [Tonyuenue u coGupaHKe BOAOPOAA, H3YYEHHE €ro CBOHCTB.
IIpaxtuyeckas paGora 5. IIpurotosnenue PacTBOPOB € ONMpPEeNENCHHOM MaccoBoit noeii
PacTBOPEHHOI0 BELICCTBA.
6. TlpaxTuueckas pabora 6. Pemenne SKCIEPUMEHTANIBHBIX 3a/1a4 10 TeMe « OCHOBHEIE KJIACCHI

HEOPTaHUYECKUX COCAUHCHHMH»

hA o

9 knmace

IIpakTraeckas pa6ota 1. Perenue OKCIICPUMEHTAIBHBIX 3a1a4 110 TeMe « OCHOBHBIE
3aKOHOMEPHOCTH XMMHUECKUX PEaKLuii»

Ipaktryeckas paGota 2. IToaydenue congnoii KHUCIOTBI, U3YUEHHUE €€ CBOICTB

Ipaktuyeckas paGota 3. ITonyuenue aMMHaKa, H3y4YeHHe ero CBOHCTB

IpakTryeckas paGota 4. Ilonyuenne yraekucrnoro rasa. Kauectsennas peakuus Ha KapGoHaT-HOH.
[IpaxTiueckas paGora 5. Pemenue SKCNIEPHMEHTANILHEIX 3a7a4 1Mo TeMe «HeMeTaiby
IIpaxtryeckas paGora 6. XecTKOCTb BOABI H CIOCOGHI e yCTpaHEeHHs

INpakTnueckas paGora 7. Pernenue 9KCIEPUMEHTANBHBIX 3a/1a4 110 TeMe «MeTalIbly

IlepeyeHnb 1a6opaTOPHBIX ONBITOB

8 kiace

1.0nucanne pusnyeckux cBOMCTB BelECT.
2.Habmonenne Gpuanueckux 0 XHMHAYECKHX SBJICHUH, ONMCaHNe NPU3HAKOB XUMHYECKHX PeakLuil,
3. Mzyuenne cnioco60oB pasneneHus cmeceit.
4. Usrotornenne Mozeneit Mosekys (LIapOCTEPXKHEBEIX).

5. O3HaKoMIIeHHE ¢ 06pa3LaMy OKCHJIOB.
6. B3auMozneHCTBHE KMCIIOT ¢ METaIaMH.

7. Ilonmy4eHue HepaCTBOPHMBIX OCHOBAHMIL.

8. B3aumonelicTBiE HEPACTBOPHMBIX OCHOBAHHIA ¢ KHCIOTAMU.
9. Pasnoxenue runpoxcuna meau (11) MDY HarpeBaHHH.

10. BzanmoneiicTere runpoxcuaa uuHKa ¢ PacTBOpPaMH KHCJIOT U 1LEJIOUEHL.

9 kaacc.

1. Peaknuuu HonHoro o6Mena B PacTBOpax MIEKTPONUTOB: cynb(ara Meau (I1) u menoun,
kapOOHaTa HATPHS U CONAHOM KHCIIOTHL, PCaKIMK HEHTPANU3ALUY MEXKITY THAPOKCHIOM KU U
COJITHOM KHUCIIOTOM.

2. Pacnio3HaBaHHe XJIOPHI-HOHOB.

3. O6napyxeHune cynbharT-HOHOB.

4.B3aumoeiictere pa36asieHHoi CEPHOI KUCIIOTHI C [IHHKOM.

5. KauectpenHas peakuus Ha kapGOHAT-HOH.

6. B3anmoneiicTBHe coneit aMMOHUS €O IIEI0UbIO.

7. OrHAKOMTEHVE ¢ 0ANARMAMY AROTHEIX U hochonarix vioBnenuii




8. O3HakoMienye ¢ obpasuamu cnnaBos MeTaon

9. 3aBucHMOCTS CKOpOCTH peakUun MeTama ¢ KHCIOTOMN oT NPUPOIBI MeTana.
10. O3Hakomnenue ¢ 00pasnamMy aloMHHHS U ero CILIABOB.

11. AMdorepusie croiicTsa THIPOKCHAA AJIFOMHUHHSL.

12. KauectBennie PCaKIHMH Ha HOHEI XKefe3a.



MyHnuuunansuoe aBronoMHoe 06meobpaszoBartenbHoe yupexaeHue
«amuazus Ne 1 r. Opeka»

«COT'JTIACOBAHO»
3aMecTuTeNs AUPEKTOPa
.................. C. U. Hukonosa

KajienaapHo — rematuueckoe NJIAHUPOBAaHUE
yueoHoro npeamera « XUMHUST»
/8 kaacc/
DI'OC Tperbero NoKoJIeHU

2022-2023 yuebusiii 200



IIOYPOYHOE IVTAHUPOBAHUE

8 Knacc
W-’ n/n Tema ypoka Konnuecrro yacop Buagl,
dbopmer
BCEro | KOHTpOJILH npaKTHYecC KOHTpOJIA
ble KHe
padorel padoThl
1. Hpenmet xumun. Pons xumnn s 1
1 JKH3HH YesioBeka
2. Xumus B cucreme Hayk. 1 CamocrosTenbHas
I Merons! nosnauus B xumuy aboTa
3. 3HaKOMCTBO ¢ npaBuIamu | 1 [paktnyeckas pa6ora
2H GesomacHocTn u npuéMamu
PpaGoThl B XxuMuueckoii
na6opatopuu. Mpakruueckas
pabora Ne 1. Tpasuna paboteis
11a6opaToOphu U npuEMe
obpauienus ¢ J1abopaTtopHeiM
obopynosanuem
4 Tena u Bewectea, @usuyeckue 1 @poHTANBHBII 1
2H. CBOJCTBa BelyecTs. Arperarnoe HMHAHBHAYaJIbHbIH
COCTOsIHME BELECTB
5. HucTle BewecTsa 1 cmech, 1 DpOHTANLHBIIH M
3H Crioco6sl paspenenus cmeceii HHAHBHAYaNbLHbIH
6. Ipaktuueckas paGora; Ne 2. 1 ] [MpakTuyeckas pa6ora
3H Pasnenenve cmeceii (Ha npumepe
OYHCTKH T0BAPEHHOH
COJIH)
7. ATOMEI M Mosekytl, pocteie 1 CamocrosTenbHas
4H H CI0JKHBIE BelllecTBa aboTta
8. XuMuyeckue 351eMeHTDI. 3Haku 1 DpoHTaNbLHBI 1
4H (cuMBOMBY) XHUMHYecKkux WHAUBUAYAJIbHbBIM
9JIEMEHTOB
9. ATOMHO-MOJ]GKyanHOC 1 @poHTaNbHbIH 1
SH yH€HHe. 3aKOH NOCTOAHCTRa HHIWBULYaNbHBII
COCTaBa BELIECTR
10 XuMHuecKas popMmya. | DponTaneHbli 1
SH. Banentnocts atomon WHIAMBUAYabHbBIH
XHUMHYECKHX 3J/IEMEHTOB
11 Cocrasnenne xumuuecknx 1 CamocTosTenbHas
6H. $opmyn no sanenTHoCTH. pabora
Haxoxnenue Banentnoctu
XHUMHYECKHX JJIEMEHTOB 110
tdopmyne
12 OrtHocurenbhas atomuas 1 D pOHTaNbHBIH U
6H. macca. OTHocHTenbHAS MHAHBUIYANIbHbII
MonekyaspHas macca
13 Pewenue 3anay na BBIYHCIIEHHE 1 CamocTosTenbHas
7H. OTHOCHTE/ILHOH MONTeKy N pHOI pabora
Maccel BeLIeCTB
14 Maccosas nons xummueckoro 1 DPOHTANbHBIH 1
7H SJIEMEHTA B COEIMHEHHUH WHAWBHUAYaIbHBIH
15 Pewenue 3anay na BBIYHCIIEHHE 1 DpoHTaNbHBbI 1
8H. MacCoBOH 1011 XuMHYeckoro MHAHBUAYAIBbHBI
SJIEMEHTa no dopmyie
16 Duznyeckme U XMMUYECKIE 1 D poHTaBHBI 1
8u ABNCHHA. XUMHYECKas peakius MHIHBHIYaJIbHBI
17 HpakTtnueckas pa6ora Ne 3. 1 IpakThyeckas paGora
9H Tlpusnaku u yenosus NpoTekaHus




18.

3aKOH COXpaHEHHs MacChl

POHTaNBHBIN 1

3akoHa ABorazapo

OH BewecTs. M.B. Jlomonocos — MHAMBUAYabHBIN
YYEHBIH-3HIUKIONEUCT
19. XuMuveckHe ypaBHEHHS DpOHTANBHBIIH 1
10u MHAMBHY aJIBHBIH
20. Tuner xuMuueckux peakumii CamocTosTenbHas
10n (coenmHenus, pasnoKeHHs, pabora
3aMeLleHHs, oOMeHa)
21. Ypok 06061eHns 1 DpOHTANBHBIN H
111 CHCTEMAaTH3aLIMU 3HaHH MHIWBUAYANBHEIN
22. KonrposnbHas paGora Nel no KonTtponbHas pa6ora
11u pasgeny "lleproHayanbHble
XHMHYECKHE NOHATHA"
23. Bosayx — cmecs rasos. Coctas DpOHTANBHBIIH H
121 BO34yXa MHIHMBUYaNbHBIH
24. Tennoaoii adpdext xummudeckoit DpOoHTANBHBIN U
121 PeaKL1H, MOHATHE O MHIWBHAYAJIbHBI
TEPMOXHMHUECKOM YPaBHEHHH,
9K30- U SHAOTEPMHUECKHX
peakuusax
25. Cnoco6sl nosnyueHus DpoHTaIbHBbI 1
131 KHCII0poAa B 1a00opaTopuH H HHIHBUAYATILHEII
MPOMBILULIEHHOCTH.
IIpumenenue kucnopoaa
26. ITpakTHueckas paGora Ne 3. [IpakTHueckas
131 [Tonyuenne u cobupanue paGoTa
KHCJI0pOJa, U3yueHHe ero
CBOHCTB
27. Kpyrosopor kucnopona B DpOHTaANBHBIIM H
14n npupone. Tonnueo (yrons u HHIWBH Y JTEHBIMH
MeTaH). 3arpsa3HeHHe BO3/lyXa,
Cnocobel ero NpeaoTBpaLIEHHS.
YCuneHne NapHUKOBOro
s dexra, paspywenue
O30HOBOT'O COs
28. Bonopoa — xumuueckuii DpoHTasbHbIi K
3JIEMEHT H NPOCTOE BELLECTBO. MHAMBUIYaNIbHBIE
14n Haxosxnenue B npupone,
¢usnueckre U xuMuueckHe
CBOWCTBa (Ha npumepe
B3aUMOJEHCTBHA ¢
HEMETAJIaMH U OKCHIAMH
METaJUIOB), TPUMEHEHHE,
cnocobbl MoNy4YeHHs
29 IlpakTuyeckas paGora Ne 4. [TpakTHueckas
15H. [Monyuenue u cobupanue pabora
BOJOPOJA, H3y4YEHHE €ro
CBOWCTB
30. DpoHTaNIBHLIN 1
151 ITonsrue o kucnorax M consx MHIWBHAYaNbHBIH
31. Konuuectso sewectsa. Monb. DpoHTaNBHEIN H
16H MonspHas macca MHAUBHYaJIbHEIH
32. 3akoH Asorazapo. MonspHslii (DpoHTaNBHEIN KU
161 00BEM rasos HHJIUBH Y abHBI
33. Pewrenue 3anau na CaMocrosTensHas
17x B3aHMOCBA3b KOJIMYECTBA pabota
BelllecTBa, 00BEMA U MacChl
rasoB. Pacuérsi no
XHUMHYECKHM YPaBHEHHAM
34 Pacuétel mo xumunueckum KDpoHTabHbIH 1
17n. ypasHenusaM. [IpumeHenne MHAWBHAYATBHbI




3s.
181

®usnyeckre CcBOKMCTBA BOABI.
AHanu3 U CHHTE3 — MeTofbl
HM3YYEHHA COCTABa BOMDI.
XUMHuYeCKHe CBONCTBA BOMbI
(peakuuu ¢ MeTannamu,
OKCHIaMH METAIOB U
HEMETAJLIIOB)

aMOCTOATEJIbHasA
paboTa

36.
181

ITonarue o6 ocHoBaHUEX U
MHAMKATOpax

(DpOHTaNIBHEII U
MHAHWBUAYAJIbHBIN

37

19u

Bona kak pactsopuTens.
Pacreopsl. PactBopumMocTs

HCHACBIUICHHEIE PacTBOpbI

BELECTB B Boae. HackieHHbien

38.
191

Konuentpauus pactsopos.
MaccoBas 10111 BeliecTea B
pactBope. Beluucnenus ¢
HCMOJIb30BAHHEM MOHATHUSA
«MaccoBas 40J1A BELLECTRA B
pacTBopey

CamocTosTenbHas
pabota

39.
20H

[TpakTnueckas paGora Ne 5.
[IpuroToBneHue pacTBopos ¢
OrpeReN€HHON KOHUCHTpalHE

IIpakTHueckas
paGora

40.
R20u

Posie pacTBOpOB B Npupone u B
KH3HU YenoBeka. Kpyroeopor
BOABI B NpUpoAe. 3arpsa3sHEHHE
NpHPOAHEIX BoA. OxpaHa U
OYMCTKA NMPHPOAHBIX BOJ

DpOHTANIbHBIIN U
WHAHBUAYaIbHBI

4]
R1H.

KontponbHas pa6ora Ne2 no
TemaM "Bosnyx. Kucnopon",
" n

"Bomopon", "KoanuecrseHHslie
OTHOLUECHHUS B XUMUH"

KoHTposabHas paborta

42
Plu

Cpynnax CXOAHLIX 3JIEMEHTOB

METaJljIbl, TaIOreHbl, HHEPTHBIE
rassi).

DneMeHTEI, KOTOpbie 06pasyIoT
AM(OTEpHBIE OKCHAIBI U
THAPOKCHIBI

[lepsbie nonbITKH KaccHUKALUHA
XHMHYECKHX 371eMeHTOB. [ToHaTHe 0

(H.leHO‘-lele H WCTIOYHO3EMEJIbHBIE

(DpoHTaNbHBIN U
MHIAMBHAYATbHBIH

43
R2H

Knaccudpukauus
HEOPraHHYECKHUX COSAUHEHHH

DpoHTanbHbIN U
MHAWBUAYAIbLHBIN

44,

R22u

Oxkcuapl: cocrag,
kj1accHbHKaLus (OCHOBHBbIE,
KHCJIOTHBIE, aMOTepHble,
Heconeobpazyromue),
IMonyueHue HXxuMHYECKHE
CBOHCTBA KUCJIOTHBIX H
OCHOBHBIX OKCHAOB

DpOHTANIBHBII U
HHAMBUAYaJIbHBIH

45.
P3H

OcHoBaHu4: cOCTaB,
K1accudukaums,
HOMEHKJIaTypa
(MexayHaponHas 1
TpUBHANLHaN), QHU3HUECKHE H
XHMHUECKHE CBONCTBA,
Croco6bl HX nonyveHus

DpOHTaNIbHBIH U
MHIMBHIY aNbHbIN

46
23H

AMdoTepHble OKCHIBI U
TUIPOKCH/IBI, KX CBOMCTBA U
nostyueHue

CaMocTrosTenpHas
pabota

47
P4y,

Kucnotsl: cocras,

DpoHTaNBHBIN U

MHIMBUIYaJIbHBIH




KaccH(pHKaLHs,
HOMEHKJIaTypa, PU3HUECKHE
CBOIICTBa

XuMHueckad CBA3b:

KOBaJIEHTHAas noJispHas U

48. Kucnotsi: xumudeckue UlaGopaTtopHas
D4H cBolicTBa, cnocobbl MOTyHEHHS. pabora
Psp akTHBHOCTH MeTaJlIOB
49. Conu (cpennue): DpoHTANBHBIHA K
R25H HOMEHKJIaTypa, crnocoOsbl WHIHBHIyaJIbHbBIH
MOJTy4YeHHsl, B3aUMOJeiCTBHE
COJeH ¢ MeTaJu1aMu,
KUCJIOTaMH, LEeJIOHaMH U
CONAMH
50 Brraucnenus no ypaBHeHUAM DpoHTaNTBHBIA U
25H. XHMHYECKOH peakumu MHAMBHAYAJIbHBIA
51 I'eHeTnyeckas CBA3b MEXRY DpoHTaNbHBIN 1
26H KJ1acCaMH HEOPraHUYECKHX MHAMBUIYaJIbHBIHA
COCAHHEHUH
52. I[TpakTHueckas padora Ne 6. [TpakTuueckas
R6H PeleHune sxcriepuMEHTAIBHBIX pabora
3azia4 o TeMe «OCHOBHbIE
KJIaCCBhl HEOPraHHUYECKUX
COCAUHEHHID
53. Vpok o6061ueHus u DpoHTaNbHBIN H
D7H cHCTeMaTH3aLIMH 3HAHUH MHAWBUIYAJIbHbIH
54 KonTponbHas pabora Ne3 o Teme KonrponbHas pabota
D7H "OCHOBHBIE KJIacChl
HEOpraHHYECKHX COeAHHEHHI"
35. Ctpoenne aromoB. Cocras DpoHTanbHbIN 1
28H aTomHbIx saep. MzoTonst. MHAHBUIYJIbHBIH
DnexTpoHbl. PUsnieckuii
CMbIC/T NOPSAKOBOrO HOMEPa
3JIEMEHTa
56. INepuognuecknii 3akoH H DpoHTaNBHBIA U
281 IMepuoanueckas cuctema MHOHBHAYaJIbHBIH
XHMHYeCKHX anemenToB I.U.
Mengneneesa. [lepuonpl,
rpynfibl, NOArPYNbl.
DU3HUECKHI CMBICIT HOMEPOB
nepHoaa W rpynnel
57 CtpoeHue 211eKTPOHHBIX DpoHTaNBHBIA H
291 obonouex aTtoMoB nepebix 20 WHIUBUAYATBHEIHA
XMMHUYECKHX DJIEMEHTOB
nepuoauueckoit cucremnt J. K.
MeHnpeneeBa
58. XapakTepucTHka  XHMHUECKOro ICamocToaTeNbHas
29H 3JIEMEHTa MO ero MOJOKEHUIO B paboTa
nepuonuueckoi cucreme JI. U.
Menpeneesa
59. 3HaueHHe NepPHOAUYECKOrO DpoHTaNbHBIH 1
B0n 3aKOHA M NepHOAUUECKON WHIWBUAYaIbHbIH
CHCTEMBI XMMHUYECKHX 3JIEMEHTOB
IUIsl pa3sBUTHS HayYKHH NMPaKTHKH.
J. 1. Mennenees
— yuéHblii, nenaror u
rpaxJaHHH
60. OneKTpoOTPHLATENBHOCTb DpoHTaNbHbIH H
B0H aTOMOB XHMHYECKHX 3IEMEHTOB. MHAWBUIYaNIbHbIH




KOBAJICHTHAs HENoMspHas
61 Honnas cBa3p 1 DpoHTaJIbHBIH U
HHAWBUAYANBHBINA
31u
62 CreneHp okucneHus CamocTosTensHa
1 pabora
31n
63 AIMMHHCTpaTHBHAat HTOroBas KoHTtponbHas
KOHTpoOJibHas paGorta Ne4 pabora
32u
64. OxkucnurensHo- 1 @poHTanbHell U | OpoHTANBHBI K
BOCCTAHOBHTEJIBHBIE  peaKuuu HHIUBHAYANIbHBIA | WHIMBHYaTbHbII
32u (OBP). ITpouecch! okucaenus u
BOCCTaHOBIEHHs. OKHUCIHTENH
H BOCCTAHOBHTESH
65. CocraBnenue YPaBHEHUI ®poHTanbHbIl U
OKHCITHTENBbHO- MHAHBUIYaJIbHbI
33u BOCCTAaHOBHTEJIBHBIX PEaKLHii U
CXEM 3JIEKTPOHHOr0 GanaHca
66 Ypok 0600uieHus " QOpoHTaNBHEI U
CHCTeMaTH3aLMU 3HaAHUI HWHAWBHUAYaJIbHBIH
33H
67 Ypok pazsusaroero KOHTpons KoHTtponbHas
3HaHWH. XuMus B pelicteun pabora
34n.
68. Ypok 06006LeHus H
CHUCTEMaTH3aLUHH 3HAHHIA
34n

OBLIEE KOJIMYECTBO YACOB T10
IIPOTPAMME

68




