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IHOSICHUTEJIBHAS 3AIINCKA

IlporpaMma 10 XWMHM Ha yYpOBHE OCHOBHOIO 00INEero o00pa3oBaHHS
COCTaBICHA Ha --OCHOBE TpeOOBaHWl K . Pe3y/lbTaTaM - OCBOEHMS . OCHOBHOIM
00pa3oBaTeILHON MPOTPaMMbl OCHOBHOTO 06IIEro 06pa3oBaHNUs, IIPEACTABICHHBIX
B OI'OC OOO, a Taxke Ha OCHOBe (elepanbHOil pabodeil mporpamMmel
BOCITUTAHUS M ¢ y4ETOM KOHLEIIMH IIPENoJaBaHus yueOHOro mpeaMeTa « XHMHUs»
B 00pa30oBaTeNbHBIX OpraHu3anusx Poccuiickoit Oenepanu.

[TporpamMma mo xumuM Ja€T NIpeACTaBlIeHHe O LelsIX, obIel cTparernu
00y4eHHsl, BOCIHTAHUS M Pa3BUTHI OOYYAIOIIUXCSI CPEICTBAMH Y4eOGHOrO
npeaMeTa,  yCTaHaBIMBaeT  00s3aTeNbHOE  IPEIMETHOE  COJAEp)KaHHE,
NpeayCcMaTpUBaeT paclpefielleHHe €ero I0 KiaccaM M CTPYKTYPHPOBAHHE II0
pasgenaM M TeMaM IIporpaMMbl 110 XHUMHH, OIpeAeNnseT KONHYECTBEHHbIE H
KayeCTBEHHBIE XapaKTepUCTHKU COIEepIKaHus, PEKOMEHIYEeMYIO
MOCIEIOBATENBHOCTh  M3YyYEHHsA XHMUH C YYETOM  MEXKNPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBs3el, JIOTHKM Yy4eOHOro Tmpoliecca, BO3PacTHBIX
oco0eHHOCTe# Oo0yyaroumuxcs, OIpelessseT BO3MOXXHOCTH IpeaMeTra s
peanu3auuu TpeOOBaHUM K pe3yibTaraM OCBOCHHMSI OCHOBHON 00pa3oBaTelbHON
pOrpaMMEl Ha YPOBHE OCHOBHOTO o6Iiero o0pa3zoBaHus, a Takxe TpeOoBaHMH K
pe3ynbpTaTaM o0ydeHUs: XMMUU Ha YPOBHE Ilejiell H3y4eHus IpeIMeTa B OCHOBHBIX
BUJIOB Yy4eOHO-II03HABATEIbHOM JesATeTbHOCTH OO0ydJalolerocs IO OCBOEHHIO
y4eOHOro COJIepKaHusl.

3HaHHE XWUMHH CIY)XHT OCHOBOH Juis (OpPMUPOBAHHS MHPOBO33PEHUS
00yYaroIerocs, ero MpeICTaBIeHU O MaTepHalbHOM E€IMHCTBE MHUPA, BAKHYIO
ponb MrparT (opMHpyeMble XHMHEH Ipe[CcTaBIeHHs O B3aMMOIPEBPAILCHUAX
SHEprud W 00 DBOJIIOLMH BELIECTB B IPUPOJE, O MyTAX PEHIEHHs TI0GalTbHBIX
npobyieM YCTOMYHMBOrO PasBUTHS 4YeNOBEYECTBA — CHIPHEBOM, 3HEPreTHYECKOH,
IMIIEBOM B DKOJOTHIECKOH 0€3011acHOCTH, IIPOOIIEM 3paBOOXPAaHEHUSL.

H3zyueHne xumuu: ;

CIIOCOOCTBYET — peanm3alid  BO3MOXHOCTEH  UIA  CaMOpasBUTUSL M
(hopMUpOBAHHUS KYJIETYPbI THIHOCTH, €€ 001Iel U QyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHMpPOBAHHE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH
00y4alomuXcsl, HAaBBIKOB MX CaMOCTOATENBHOM y4eOHOH  [esTelbHOCTH,
SKCTIEPUMEHTANbHBIX W MCCIE0BATENbCKUX YMEHHMH, HEOOXOIMMBIX KakK B
TIOBCEJHEBHOI JXM3HH, TaK M B IPO(PECCHOHAIBHOH ACATEIBHOCTH;

3HAKOMHUT CO CIIEHU(DUKONH HaydHOrO MBIIUICHHMS, 3aKIalblBa€T OCHOBBI
1I€JIOCTHOTO B3IJIsIa HA UHCTBO TIPUPOJBI U YEIOBEKa, SIBIAETCS OTBETCTBEHHBIM
TaroM B POPMHPOBAHHH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00y JaloMUXCs;



CIIOCOOCTBYET (hOPMHUPOBAHUIO HEHHOCTHOTO OTHOIUEHMS K EeCTeCTBEHHO-
Hay<9HBIM 3HAHUAM, K IIPHPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3oBaHue 00yYarOmUXCS.

JlaHHBIE HampaBlieHHs B OOYYEHHH XMMHH 00eCIeumBaroTCs crienupuKoi
CONEPIKaHUS  y4eOHOro  mpeaMeTra, KOTOPHIH  SBISETCS  TeQarorHYecKH
ananTHPOBaHHBIM OTpa)KeHHEeM 0a30BOM HayKH XMMHHU Ha OIPENEIEHHOM JTalle ed
pa3BUTHS.

Kypc xiMuu Ha ypoBHe OCHOBHOIO 00IIEro o0pa3oBaHMs OPHEHTHPOBAH Ha
OCBOEHME O0YYalOIIMMHCS CHCTEMBI IEPBOHAYANLHEIX IOHSITUH XUMHH, OCHOB
HEOPraHWYeCKOH XHMMHHM M HEKOTOPBIX OTHENbHBIX 3HAYHMBIX [IOHSATHH
OPraHU4YeCKON XUMUH.

CtpykTypa conepiaHus NporpaMMBl 10 XHMHH C(OPMHPOBAHA HA OCHOBE
CHCTEMHOro mozaxona K e€ usydeHuro. CopeprkaHue CKIAIBIBAETCS M3 CHCTEMBI
MOHATHH 0 XUMHUYECKOM DJIEMEHTE M BELECTBE U CUCTEMBI IIOHATHH 0 XMMHYECKOM
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYpHO OpraHM30BaHbBl I10 IPHHIUITY
IIOCJIEOBATENBbHOTO PA3BUTHs 3HAHWW HAa OCHOBE TEOPETHYECKHX MPEICTaBICHUI
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepronuueckoro 3akoHa J[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMMUH;

— Y4eHHs O CTPOEHUHU aToMa U XUMHYECKOM CBSI3H;

— npencTaBlIeHUH 00 JIIEKTPONUTHYECKOH JMCCOLMALMM BEILECTB B
pacTBOpax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE 3MIIMPUYECKH
IIOJIy4€HHBIX U OCMBICTIEHHBIX (PaKTOB, pa3BUBAIOTCS IIOCIIEI0BATENLHO OT OJHOTO
YPOBHS K JPYroMy, BBINONHSAA QYHKIMM OOBACHEHHA M IIPOrHO3MPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH IPAKTHYECKOIO NPUMEHEHHS KU IOIYyYCHHUS
H3y4aeMBbIX BEIlEeCTB.

OcBOEHME TIPOrpaMMBl [0 XHMHH  CIIOCOOCTBYeT  (OPMHPOBAHMIO
MPEACTABJICHNs] 0 XUMHUYECKOH COCTaBJIAIOIIEH HAyUYHOW KapTHHBI MUpPA B JIOTHKE
eé CHCTeMHOH TIpHUpOAbl, LEHHOCTHOTO OTHOIIEHHS K HAayYHOMY 3HAaHUIO U
MeTOo[aM I03HaHHsA B Hayke. V3yueHHe XMMHMHM MPOUCXOMUT C TIPUBJICUYCHHUEM
3HaHMH M3 paHee H3Y4YEeHHBIX YUeOHBIX mnpenaMeToB: «OKpyKarolUuid MUpY,
«buonorus. 5-7 xknaccel» U «Puznka. 7 Kaaccy.

[lpy M3yYeHHH XUMHUM TIPOMCXOAMT (QopMUpOBaHHWE 3HAHMH OCHOB
XUMHYECKOH HayKd KaK 06JacTd COBPEMEHHOTO eCTeCTBO3HAHHS, MPaKTHICCKOU
JeSTEBHOCTH YelloBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYIBTYDHI.
3agauya yueGHOro IpeaMeTa COCTOMT B (POPMHPOBAHUM CHCTEMBI XHMHYECKHX
3HAHUH — BaKHeHIHX (GaKToB, MOHSTHIL, 3aKOHOB U TEOPETUYECKUX TTOTOXKEHHH,
JOCTYNHBIX OOOOIIEeHHH MHpPOBO33PEHYECKOr0 XapakTepa, s3blKa HaykKd, B



NPUOOIIEHHH K- HAyYHBIM MeETOAaM MO3HAaHWA IpH M3Y4YEeHHM BEIUeCTB H
XUMHUYECKHUX peaklui, B (POPMUPOBAHUM U PA3BUTUU I03HABATEJILHBIX YMEHHUH M
UX IPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOM M yd4eOHO-HCClIeoBaTelbCKOM
TeITeTLHOCTH, OCBOEHHHM IIpaBuil 0Oe30macHOro oOpallleHHus C BEIIeCTBAMHU B
TIOBCETHEBHOM JKU3HHU.

IMpy M3y4eHUH XUMHHM Ha YPOBHE OCHOBHOTO 00IIero oO6pazoBaHHs BaKHOE
3Ha4YeHue NpuoOpeNu Takue e, Kak:

— (opMHpOBaHHE HHTENIEKTyaJbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATENBHOMY IPUHATHIO PELICHHUH,
cI0cOOHOM aJaTHPOBATECA K OBICTPO MEHAIOIIUMCS YCIOBUAM KH3HH,

—  HampaBJeHHOCTh OOy4eHHS Ha CHCTEeMaTHYecKkoe MpPHOOIIeHHe
00y4aroIUXCcsl K CaMOCTOSTENbHOH IO3HABATEIbHOM [JESTENbHOCTH, HAy4HBIM
MeTOIaM MO3HaHMs, (OPMHMPYIOIIAM MOTHBALMIO M pPa3sBUTHE CIIOCOOHOCTEH K
XVMUWY;

— obecrieyeHre yCIIOBHiA, CIIOCOOCTBYIOIUX IPUOOPETEHUIO 00y YAOIINMHUCS
OIBITA Pa3HOOOPA3HOM [esITebHOCTH, IO3HAHMS W CAaMOITO3HAHHS, KIIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETCHIMI), MMEIOMNX YHHBEPCAIbHOE 3HAUYCHUE IS
Pa3NUYHBIX BUIOB JEATENBHOCTH;

— ¢dopmupoBanue o0meil (YHKIHMOHATRHOM UM  €CTECTBEHHO-HAY4YHOH
rpaMOTHOCTH, B TOM 4HCIe YMEHHH OOBACHATH M OLEHHBAaTh SABJICHUSA
OKPY’KAIOIET0 MHpa, HCIIONB3Ys 3HAHHA M OIBIT, IHONy4YeHHbIe NPH H3Yy4eHHH
XMWY, TIPUMEHATh MX IpPH DPEIIeHWH IpoOjeM B IOBCEIHEBHOW JKM3HUM H
TPYAOBOM AEATEILHOCTH;

—  ¢dopMHupoBaHME y OOYJAIOMIMXCS TyMaHHCTUYECKUX OTHOIICHHH,
[OHAMAHMS LEHHOCTH XHUMHYECKMX 3HAHHWH I BBIPAOOTKM OSKOJIOTHYECKH
IleIecoo6pasHoro MmoBeJeHus B OBITY W TPYAOBOW [JESTENBHOCTH B IENIX
COXpaHeHHUs CBOETO 30POBES U OKPY KAIOIIEH MPUPOTHON CPeJIbl;

— pa3BUTHE MOTHMBALMKA K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHA 00IIIeYeIOBEUECKHX  IL@HHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BbIOOPY MpOGHIS M HANpaBIEHHOCTH JalbHEHIIEro
00yueHus.

O6liee YHCIIO YacOB, OTBENEHHBIX Ui M3YYEeHHS XMMHU Ha YPOBHE
OCHOBHOTO 061Iero 06pa3oBanus, cocTasisieT 136 Jacos: B 8 Kiacce — 68 4acoB 2
vaca B HeJleNo), B 9 kiacce — 68 yacoB (2 4aca B HEJIEIO).



COJEPKAHUE OBYYEHMS

8 KJIACC

IlepBoHayanbHbIe XHMHYECKHE IIOHATHS

Ilpenmer xumuu. Ponb XMMMU B XKU3HU 4YelloBeKa. XUMUs B CUCTEME Hayk.
Tena u BemectBa. Pu3MYecKHe CBOHCTBA BelIECTB. ArperatHoe COCTOSHHUE
BemecTs. [loHATHE 0 METOZaX IO3HAHMS B XUMHMH. UHCTHIE BEIIECTBA M CMECH.
Crioco0kb!I pasmeneHus cMecei.

ATOMBI ¥ MOJIEKyNbl. XUMHUYEeCKHe dIeMeHThl. CHMBOIB XHMHYECKHUX
a5eMeHTOB. IIpocThie U clioXKHBIe BelecTBa. ATOMHO-MOJIEKY/IIPHOE YUEHHE.

Xumudeckas (opmyna. BalleHTHOCTH aTOMOB XHUMHYECKHX JIIEMEHTOB.
3aKOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHUTenpHAsT aToMHas Macca.
OTtHocuTenbHas MOJIeKyJIsipHas Macca. MaccoBas 1071 XMMUYECKOT0 dJIeMeHTa B
COCIUHEHHUH.

KomuyecTBo BemectBa. Mons. MonsipHas Macca. B3auMocBsi3p KOIUYECTBa,
MacChl M YHCIIa CTPYKTYpHBIX €IMHML BeulectBa. Pacd€rel mo Qopmynam
XUMUYECKUX COCTUHEHUA.

duszuyuecKre U XUMHUYECKUe SBJICHUSA. XUMUYECKas peakiusa U €€ MpHU3HaKu.
3aKOH COXpaHEHHS MacChl BeIIeCcTB. XUMHUYecKHe ypaBHeHMdA. Kiaccubukarms
XMMHYECKUX PeakIvii (COeMHEHH s, pa3lioxkeH s, 3aMellleHHs], 00MeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH TOCYHOoii, nmpaBuiaaMu paboTel B 1abopaTopuu H
npuéMamu oOpaleHust ¢ 1adopaTOpHBIM 000PY0BaHHEM, H3YYEHUE U OIMHCAHUE
QU3MYECKHX CBOMCTB 00pa3sloB HEOPraHMYECKMX BEIIECTB, HabmoneHue
¢usnyeckux (IUIABIEHHE BOCKa, TasHME JIbJa, PAcTUpaHHe caxapa B CTYIIKe,
KUIIEHUE W KOHJEHCAllMs BOJBI) W XMMHUYEeCKUX (FrOpeHHe CBEYH, IPOKaJIMBaAHUE
MeJJHOH TIPOBOJIOKH, B3aUMOJEMCTBIE MeNa ¢ KUCTIOTOoH) ABIeHUM, HaOMoAeHe U
OIMCaHME IPHU3HAKOB MPOTEKaHHs XHMHYECKHX Deaklui (pasioXeHue caxapa,
B3aMMO/EICTBHE CepHOM KHCIOTEI C XJIOPHAOM OapHs, passioxKeHHe I'HApoKcHzaa
menu (II) mpy HarpeBaHuHM, B3aUMOZEHCTBHE Xene3a ¢ pacTBopoM comu menu (II),
u3ydeHHe CIocobOB pasfelleHusl cMeceil: ¢ MOMOIIBI0 MarHuTa, QUIbTPOBAHMUE,
BBIIIAPUBaHNe, TUCTUIUIAINS, XpOMaTorpadus, poBeIeHHe OYUCTKU T0BApEHHOHU
cony, HaOmIOJeHWe ¥  OIKMCAaHHME  pPe3yJbTaTOB  IPOBEJEHHS  OIbITA,
WLTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs MacChl, CO3[aHHe MOJENeH MOJEKyIl
(1apocTep>KHEBBIX).

BasxHeilimue npeacTaBUTE/]IH HEOPraHHYEeCKHX BelleCcTB

Bo3ayx — cmech rasos. CocTtaB Bo3ayxa. Kuciopox — 9JEMEHT U NpOCTOe
BemecTBO. Haxo’kaeHue KHCIopoja B IPHUPOJE, (U3MYECKHe M XUMHYECKHe
cBoiicTBa (peakumu ropenus). Oxcuubl. IIpuMeHEHHE KUCIOPOAA. Crioco0sl



MOyYECHUA KHCIOpoAa B J1abopaToOpHd M IPOMBINUICHHOCTH. Kpyrosopor
Kuciopoza B mpupoge. O30H — alnoTponHas MoauUKaLus KUCIOPOa.

Temnnosolt >pdeKkT xuUMHUecKOH peaKIHH, TEPMOXHUMHYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHYECKHE peaklUMd. TOIUIMBO: yroib MU MeTaH. 3arps3HeHHe
BO3/yXa, YCHUIIEHHe TapHUKOBOro ddexTa, pazpyuieHHe 030HOBOTO CIIOS.

Bonopon — snemMeHT u mpocToe BemmlecTBO. HaxoxieHue BOIOpPOJA B
npupoje, GU3MYECKMe U XUMHYECKHE CBOMCTBa, INPUMEHEHHE, CIOCOObI
noxy4yeHus. Kucinotel u conu.

MonsipHblif 006E€M Ta30B. PacdéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusnyeckre cBoMcTBa BOAbl. Boxa kak pactBopuTtens. PacTBOpEI.
HacrllieHHBIe W HEHACHIIEHHBIE PacTBOpPHl. PacTBOPHMOCTH BEILECTB B BOJE.
MaccoBasi o BelllecTBa B pacTBope. XUMuUYeckue cBoicTea Bojel. OCHOBaHMI.
Pojib pacTBOPOB B IPHPOJE U B JKU3HH denoBeka. KpyroBopoT BOABI B IPUPOJE.
3arps3HeHHe MpUPOIHBIX BoA. OXpaHa ¥ 0YMCTKA IPHPOTHEIX BOI.

Knaccubukauuss HeopraHudeckux coenuHeHui. Oxcunwl. Knaccupuxarms
OKCHIOB: coyleoOpasyromue (OCHOBHBlE, KHCIOTHBIe, aM{QOTepHbIe) |
HecoseoOpasyome. HomeHknarypa oOkcuaoB. Pusuueckue M XUMHYECKHE
cBoiicTBa okcuaoB. [lorydenne okcuaoB.

OcHoBanus. Krnaccudukanus OCHOBaHHWM: INENOYM M HEPacTBOPUMBIE
ocHoBaHuA. HomeHKnarypa ocHoBaHuil. ®OHU3MYeCKHE M XUMHYECKHE CBOMCTBA
ocHoBanwuii. [TomydeHre OCHOBaHHMA.

Kucnotel. Knaccugpukanus kucnor. HoMenknarypa KucioT. @U3HUeCKUe U
XUMHUECKHe cBolicTBa KHcioT. Psn axktuBHoct MerayioB H. H. beketosa.
[TonydyeHne KUCIOT. ‘

Comu. Homerknarypa coseit. @usndeckue ¥ XUMHUYECKHE CBOMCTBA CONCH.
[Tonyuyenue coieil.

[eHeTHYecKas CBS3b MEX/Iy KJIaCCAMU HEOPTraHHYECKUX COCIMHEHMM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeJIelIeHHe COACPKaHUA KHCIIOpoAa B BO3AyX€e, IOIYICHHE,
coOUpaHue, pacllo3HABaHME M HW3y4eHHWE CBOWCTB KHUCJIOPOZa, HaloieHNe
B3aMMOJEHCTBUS BELIECTB C KHUCIOPOAOM K YCJIOBMS BO3HUKHOBEHHA H
npeKpamieHns ropeHus (IoXKapa), O3HAKOMIEHHE C 00OpasuaMu OKCHIOB K
ONHCAaHHe WX CBOICTB, IIONy4YeHHEe, COOMpaHMe, paclOo3HaBaHME M H3YYECHHC
CBOHMCTB BomoOpoaa (ropeHHe), B3aUMOAEHUCTBHE BOAOPOJA C OKCHIOM MEIX (ID)
(BO3MOJKHO HCIIONIb30BaHHE BUIEOMATEPHANIOB), HabroneHre o0pa3IoB BEIECTB
KOMMYECTBOM | MOIb, HCCIIEJOBaHHE OCOOEHHOCTEM pPacTBOPEHMSA BELICCTB C
PasIUYHOM PacTBOPMMOCTBIO, TPHIOTOBICHUE pPAaCTBOPOB C orpenenEéHHOM
MAaccoBOM [oJeif pacTBOPEHHOTO BEIIECTBA, B3aNMOJCHCTBHE BOJBI ¢ MCTAITIAMH
(HaTpueM © Kanbluem) (BO3MOXHO  MCIIO/IB30BaHUE BUJIEOMATEPHUAIIOB),



uCCIeloBaHue 00pa3sloB HEOPraHMYEeCKHX BELIECTB pA3IMYHBIX KIACCOB,
HabJoNIeHne N3MEHEH!s OKPACKU MHIMKATOPOB B PACTBOPAX KHCIOT M LIeodet,
U3y4eHHe B3auMojekcTBusa okcuaa memu (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCIOT € MeTalslaMH, DeakUuidl HeATpauu3alyy, MONy4YeHHe HepacTBOPMMBIX
OCHOBAHUH, BBITECHEHHWE OJHOIO MeTa/la JPYI'UM U3 PAcTBOpPA COIH, pelleHHe
OKCIIEPUMEHTAIBHBIX 3a1a4 Imo TeMe «BakHelInne Kiacchl HEOpPraHUYeCKHX
COEIMHEHUI».

Ilepuoanyeckuii 3axkon u Ilepuoauyeckas cHcTeMa XHMHYECKHX
snementoB JI. M. MenpaeneeBa. CrpoenHe aromoB. XHMHYECKas CBSA3b.
OKHCIHTE/LHO-BOCCTAHOBHTEILHBIE PeaKIHH

IlepBele IONBITKU KiIacCH(PHUKAIMH XUMHUYECKHUX dJeMeHToB. I[loHaTtue o
rpynnax CxXOJIHBIX 3JEMEHTOB (LUEJIOYHblE M IIEJIOYHO3EMEIbHBIE METAJIE,
rajoreHsl, MHEPTHBIE I'a3bl). DIeMEHTHI, KOTOpble 00pa3ytoT aM(pOTepHbIe OKCHIBI
U TUIPOKCH/IBI.

[Tepuonuyeckuit 3axoH. [lepuoguveckas cucreMa XUMAYECKUX deMeHTOB [I.
. MenneneeBa. KoporkonepuogHas W JUIMHHOIEpHOAHAass  (OPMBI
Ilepronudeckoit cucteMbl XxumMudeckux anemeHToB . M. Menneneesa. [lepuonsi
U rpymnnbl. ®U3MYECKUH CMBICT IOPSIKOBOTO HOMEpa, HOMEpPOB Ilepuoja M
TPYNIIBI 3JIEMEHTA.

Crpoenue atoMoB. CocraB aToMHBIX sep. V3oTomnel. DnekTpossl. CTpoeHHe
SNIEKTPOHHBEIX  000JI04eK aToMOB IepBhIX 20 XMMHYECKMX  DJIEMEHTOB
[Tepuoguueckoit cucremsl Jl. M. Menneneesa. XapakTepUCTHKA XMMUYECKOIO
3IIeMEHTA I10 ero rnojoxenuro B [Tepuonuyeckoii cucreme [1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEeHMs pajdyca aTOMOB XUMHYECKHX 3JIEMEHTOB,
METAUIMYECKUX H HEMETAJIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpHOIaM.

3nauenue Ilepuonuyeckoro 3akoHa U [leppoauyueckoi CHCTEMBI XUMHUIECKHUX
3NIEMEHTOB AJs pa3BuTvs Haykd u npaktukd. . WM. Mennenees — y4€Hbld U
IpayKIaHHH.

Xumudeckass cBA3b. KoBajeHTHas (TONsApHas M HENOJIAPHAsA) CBsA3b.
DIIeKTPOOTPULATETEHOCTE XUMUIECKHX 2/1eMeHTOB. VloHHas CBA3b.

Crenenr  okucieHus.  OKHCIUTEIBHO-BOCCTAHOBUTEJbHBIE — PEAKIHH.
IIporiecchbl OKUCIEHHS ¥ BOCCTAHOBIIEHHS. OKUCIUTENH ¥ BOCCTAHOBUTEIIH,

Xumuueckuii IKcnepumenm:

u3ydeHHe oOpa3lOB BEIIECTB METAIOB M HEMETaJUIOB, B3aHMOJCHCTBHE
IHAPOKCHAA LMHKA C PacTBOPAMH KHMCJIOT M IIENOYeH, MPOBE/CHHE OIIBITOB,
WITIOCTPUPYIOIIUX ~ TPUMEPBl  OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIX  PeaKIHH
(ropeHue, peakiuu Pa3IoKeHHUs, COSTUHEHNS).

Measicnpeomemubie céa3u



Peanusaiys MEXIPEIMETHBIX CBs3eH IpU M3ydeHMH XHMHM B 8 Kiacce
OCYIIECTBJIACTCS 4Yepe3 MCIOJb30BAaHWE KaK OOMMX eCTeCTBEHHO-HAYYHBIX
TMOHATUH, TaK U MOHSTUM, ABIIAIOIIXCA CUCTEMHBIMU I OTAETbHBIX IIPEIMETOR
€CTECTBEHHO-HAYYHOT'0 LIHKJIa.

OOlIre eCTeCTBEHHO-HAYYHBIe MOHSTHS: HAyYHBIH (aKT, THIOTE3a, Teopus,
3aKOH, aHallM3, CHHTe3, KIacCU(pHUKALUsi, IepUOJUYHOCTh, HabIoeHue,
OKCIEPUMEHT, MOJIEIIUPOBAHNE, U3MEPEHHE, MOJIEIb, SBIICHHUE.

®usMKa: MaTepHs, aroM, OIEKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIH,
U30TOIIBl, PAJIMOAKTHUBHOCTE, MOJIEKYJIa, DJIEKTPUYECKUN 3apsi, BEIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, ra3, GU3MUECKUe BEIUUHHEBI, eIUHUIIEI
H3MEpeHHUs, KOCMOC, MJIaHEeThI, 3BE3/1bI, COJIHIIE.

buonorus: porocunres, neixanue, Guocdepa.

I'eorpadusa: atmocdepa, rugpocdepa, MHHEpaabl, TOpPHBIE ITOPOLIHI,
I10JIE3HBIE UCKOMaeMble, TOITUBO, BOOHBIE PECYPCHI.

9 KJIIACC

BewmecTBo M XUMHYeCKas peaKkUHsl

Ilepuonuueckuii 3akoH. [lepuonuueckas cucteMa XUMUYECKUX dlIeMeHTOB /1.
N. MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMICTB
XHUMHYECKHX DSJIEMEHTOB TIIEPBBIX ' TPEX IEpHUONOB, KalMsi, Kalblui H HX
COeMMHEHWH B COOTBETCTBUM C TMOJIOKEHHEM »3JIeMEHTOB B Ilepuonuueckoi
CUCTEME U CTPOCHHEM UX aTOMOB.

CrtpoeHne BellecTBa: BHIbl XMMUYECKOH CBA3H. THIBI KPUCTaNIMYECKHX
PEMmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIMIECKOW PEIIETKHA U
BUJla XMMUYECKOU CBSA3U.

Knaccubukaiis ¥ HOMEHKJIaTypa HEOPraHHYeCKHX BelIeCTB. XHMHYECKHE
CBOMCTBA BEIECTB, OTHOCSIIMXCA K pa3iu4HbIM KjlaccaM HEOPraHHYCCKHUX
COEIUHEHNH, TeHETUYEeCKAasl CBSI3b HEOPTAHUYECKHUX BEIECTB.

Knaccudukaius XUMHYECKUX peakiyii 0 pa3IuyHbIM IpH3HAKaM (110 4UCITy
M COCTaBy YYacTBYIOUIMX B pPEakiWX BEIIeCTB, IO TemioBoMmy 3GQekry, o
W3MEHEHHIO CTerleHell OKUCIEHNs XMMHYECKHX 3JIEMEHTOB, II0 0OpaTHMOCTH, IIO
YYACTHIO KaTaau3atopa). DK30- U SHIOTEPMHUYECKUE PEAKIUU, TEPMOXUMHIECKHIE
YPaBHEHUH.

[oHATHE O CKOpPOCTH XMMMYeckod peakuuu. Ilomsrtme 06 ob6paTUMbIX |
HeOoOpaTUMBIX XUMHUYECKUX peakuusx. [IoHsATHe O TOMOICHHBIX M I€TEPOrCHHBIX
peaknusx. [TonsaTue o karanuze. [IoHATHE 0 XMMUYECKOM PaBHOBECHH. DaKTOpbL,
BIMSIOIIME Ha CKOPOCTh XMMHYECKOH peakiuu M II0JIOKEHHE XHMHYECKOTro
paBHOBECHA. :

OKHCITUTETBHO-BOCCTAHOBUTEIPHEIE  peaklu, OJIeKTPOHHBIA  GanaHc
OKHUCJIUTE/IHO-BOCCTAHOBUTEIIBHOH  peaKLUH. CocraBlieHre  ypaBHEHHM



OKHCIIUTE/IbHO-BOCCTAHOBUTENIBHEIX ~ PEaKUUH C  HUCMOJNL30BAaHMEM  MeTola
3JIEKTPOHHOTO OajaHca.

Teopust 37eKTPONIMTUYECKOH JUCCOLHALINN. DIEKTPOIUTEI ¥ HEDIeKTPOIIATEL.
KatnoHbl, aHMOHBI. MexaHU3M NUCCOLMALIMM BEIIECTB C PA3TMYHBIME BHIAMH
XuMu4eckou cBsi3u. Crenens aqucconuaryu. CUNBHEIE U c1a0ble 3IeKTPOUTEL.

Peakuuu nonHOro o6MeHa. Y CIoBUS POTEKaHUs peakluii HOHHOTO 06MeHa,
NOJHBIE M COKpAalI€HHBIE HOHHBIE YpaBHEHMs peakiuii. CBoOWCTBa KHCIOT,
OCHOBaHMH M COJeH B CBeTe IPEACTaBICHHH 06 3IeKTPOJHTHYECKON
Aucconuanuy. KauectsenHele peakiiuu Ha HOHBL. [ToHsTHE O THAPOIH3E CONe.

Xumuyeckuil IKcnepumenm:

O3HAaKOMJIEHHE C MOZEIAMH KPUCTAIMYECKUX PEIETOK HEOPraHHYECKUX
BEIIECTB — METAJJIOB U HeMeTalioB (TpauTa W anmasa), CII0KHEIX BEINECTB
(xyopua HaTpus), UCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKON peakLuu
OT BO3JEHCTBHMA Pa3IUYHBIX (AKTOPOB, MCCIENOBAHHE AIIEKTPOIPOBOIHOCTH
pacTBOpPOB BELIECTB, IIpolecca AHCCOLMALMHM KHUCJIOT, IIeJIoYed H  colei
(BOBMOXKHO  HCIIONB30BAHHWE BHJEO MaTepPHANIOB), IPOBEICHHE  OIBITOB,
WIUTIOCTPUPYIOIIMX  TMPU3HAKM  [POTEKaHWs  peaklWid HOHHOTO  OoOMeHa
(oOpa3zoBaHMe ocagka, BbIAEJICHHE Tras3a, oO0pa3oBaHME BOJbI), OIBITOB,
WUTIOCTPUPYIOIIAX ~ TPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEINIBHBIX — peaKIuit
(ropeHue, peaklMM paslIOKEHUs, COSOUHEHH), pacllo3HaBaHHe HEOpraHHYeCKHUX
BEIIECTB C IIOMOINBK KauyeCTBEHHBIX peaklWil Ha HOHBI, pelIeHue
SKCIIepUMEHTAIBHBIX 3a]1a4.

HemeTa/1bl H HX COeIHHEHUS

Obmas xapakTepucTuka TrajgoreHoB. (OCoOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTereHn okucineHus. CTpoeHue M (U3UMYECKHE CBOMCTBA IPOCTHIX
BELIECTB — TaJloreHoB. XHMHUYECKHE CBOHCTBAa Ha IIpUMepe  XJjopa
(B3aMMOJIEHCTBHE C MeTalllaMH, HeMeTalllaMH, Inenodamu). XIJIOpOBOJOPOX.
ConsiHasg KHCIIOTa, XHUMHYECKHE CBOMCTBa, IOJy4YeHHE, NpUMeHeHue. JlelicTBue
XJI0pa M XJIOPOBOAOPOAa Ha OPraHM3M dYeJoBeKa. BaxHeWmme XJIOpHABI U HX
HaX0XJACHHE B IIPUPOLE.

O6mas xXapakTepucTuka 37eMeHToB VIA-rpynnbl. OCOGEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTerleHH okucieHHs. CTpoeHue U (QU3HYECKUE CBOMCTBA
TIPOCTHIX BEINECTB — KMCIOPOZA U Cephl. AJIIOTPONHBIE MOIM(PUKALIU KUCIOPOIa
u cepsl. XUMHUecKue CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHHe, (QU3MYecKHe U
XuMHYeckue cBoiicTBa. OKCHIBI Cepbl KaK MpeACcTaBUTEIH KHUCIIOTHBIX OKCHIOB.
CepHast KucioTa, (QU3MYeCKHe W XHMHYECKHe CBoicTBa (oOmme —Kak
NpeJCTABUTENs Kiacca KHCIOT M chenududyeckue). XHMHYECKHe peakiyy,
NeXkaliie B OCHOBE IPOMBIILIEHHOIO CII0co0a IOJy4eHHsl CepHOH KHCIIOTBL.
[TpumeHenue cepHOi KucioThl, Colu CepHON KHUCIOThI, KAYECTBEHHAS peaKlis Ha



cynbdar-noH. HaxoxaeHue cepbl M e€ COeIMHEHHH B NpHpoje. XUMHUECKoe
3arpsiI3HEHHE OKPYXKaroUlel cpelbl COEOUHEHUSIMU cepbl (KUCIOTHBIE IOMXKIH,
3arpsi3HEHHE BO3yXa H BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIIIECHH .

O6mas xapakTepucTuka 31eMeHTOB VA-rpymibsl. OCOOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENeHH OKHCIEeHHUS. A30T, pacnpoCTpaHeHHe B IPHPOIE,
Gu3MUECKHe U XUMUYECKHe cBoiicTBa. KpyroBopor asora B npupone. AMMHAK, €ro
GuznvecKue U XUMUYECKHe CBOMCTBA, MoJydeHre U npuMeHenre. Coay aMMOHHS,
ux (u3MYeckre U XUMHUYECKHE CBOICTBa, prMeHeHne. KadecTBeHHas peakius Ha
HOHBl aMMOHHS. A30THas KHUCIIOTa, eé IoylyueHue, (U3UYeCKHe M XUMHUECKUE
cBoiicTBa (oOLiMe Kak IIpeJCTaBHTeNsl Kiacca KHUCIOT M cCIelUu(HUecKue).
VMcrone30BaHHE HUTPATOB UM COJeH aMMOHHMS B KadecTBe MHUHEPATbHBIX
ynobpenuii. XuMUYeCKoe 3arpsi3HEHUE OKPY)KAIOIIel cpeibl COeJUHEHUSIMH a30Ta
(KUCJIOTHBIE JIOXOW, 3arps3HEHHEe BO3IyXa, IMOYBEI WU BomoémoB). Docdop,
aJuIOTpoTHble Monudukauuu Qocdopa, Qusnueckue U XUMHUYECKHE CBOMCTBA.
Oxcun dpocdopa (V) u dpochopHas kuciora, GUsHIecKre 1 XUMHIECKHE CBONCTBA,
nosnyuerue. McmonszoBanue GocdaTtoB B KadecTBE MUHEPAJIbHBIX yA00pEeHHI.

O6mas xapakrepucTuka dneMeHToB IVA-rpymmbl. OcoO€HHOCTH CTPOEHHA
aTOMOB, XapaKTEepPHbIE  CTENEHH « OKUCICHUA.  YTIEpohd,  aJIOTPOITHBIE
MOJM(UKALNK, PaclpOCTpaHCHHEe B MpPHPOAE, (QHU3HYECKHE U XHUMHYECKUE
cpoiicta. Ancopbuusi. KpyroBopotT yriepona B npupoje. OKCHIBI yriuepojia, ux
(Qu3HUeCKHe W XHMHYECKHe CBOMCTBA, MNEHCTBHE HA JKHUBbIE OpraHH3MBL,
TMONly4eHHE M IPUMEHeHHe. JKOJOIMYecKHe NpoOeMbl, CBS3aHHBIC C OKCHIOM
yrnepona (IV), rumoreza r1oGanbHOrO TMOTEIUICHHUA KIMMaTa, MIapHUKOBBII
sddexr. VronpHas KUCIOTA U €€ conu, UX PU3NYECKHe U XUMUYECKHE CBOWCTBA,
nonydyeHHe W TpuMeHeHue. KadecTBeHHas peaklus Ha KapOOHAT-HOHBI.
Hcrnonp30BaHre KapOOHATOB B OBITY, MEIHUILUHE, NPOMBIIUIEHHOCTH M CEIbCKOM
X034#CTBe, .

[TepBoHaYabHbIE TIOHATHA 00 OPraHUYECKHX BEINECTBAX KaK O COSTMHECHHUAX
yriaeposa (MeTaH, 9TaH, STUICH, aleTHICH, STAHO, TIMIEPHH, yKCyCHas KUCIOTa).
[IpHponHbIE MCTOYHMKM YIVIEBOJOPOJOB (Yroib, TPUPOAHBIA ra3s, HedTh),
IIPOLYKTEl HX IepepaboTKy (OeH3MH), UX pOJb B OBITY U NPOMBIIIEHHOCTH.
[ToHsATHE 0 GUONIOrMYEeCKU BaXKHBIX BEINECTBAX: XKHUpax, OelKax, yrineBojaax — U ux
pomM B OKM3HH deloBeKa. MarepuaibHOe EIMHCTBO OPraHM4eCKHX H
HEOPraHUYECKUX COEIHHEHHH.

KpeMHui, ero (QU3MIecKHe M XUMHMYECKHE CBOMCTBA, MOJyYeHHE U
npuMenenne. COeJMHEHHs KPeMHUS B IPHPOE. O6mue mpeacTaBieHuss 00
oxcune kpemuus (IV) n xpeMHHeBO# KucioTe. CHIMKATBI, UX HCIOJIB30BAaHHUE B
GBITY, B TIPOMBINICHHOCTH. BaxkHellMe CTPOUTEBHBIE MaTephalbl: KepaMuKa,



CTEKJI0, LIeMEeHT, OeToH, xene300eToH. [IpoGieMbl 6e30maCHOrO UCIONB30BAHUS
CTPOUTENEHBIX MAaTEPHAIOB B IIOBCEIHEBHON MKH3HH.

Xumudeckuil IKCnepuUMeHn:

M3y4eHHe 00pasLoB HEOPTraHHYECKHUX BEIIECTB, CBOHCTB COJIAHOM KHCIOTHI,
MPOBE/IEHHE KAUECTBEHHBIX PeaKLUil Ha XJIOPUA-HMOHEI ¥ HAOMIOJEHHEe TIPHU3HAKOB
UX TIPOTEKAHMs, OMNBITHI, OTpaXKaromue (U3NYEeCKHe U XHMHUYECKHE CBOMCTBA
rajJlofTeHOB M MX COEJUHEHHMH (BO3MOXKHO HCIIOIB30BaHUE BHIEOMATEPHAJIOB),
O3HaKOMJIEHHE C o00paslaMi XJIOpHIOB (TAJOTE€HWIOB), O3HAKOMIEHHE C
obpasiaMu  cepel W e€  COelMHEHMAMH  (BO3MOXKHO  KCIIONIB30BaHUE
BUJICOMATEepHAalIOB), HaOIIoieHNe Mpoliecca 00yrIMBaHus caxapa Ioj JeicTBreM
KOHLIGHTPUPOBAHHOM CEpPHOM  KHCIOTBI, M3y4YeHHE XUMHYECKHUX CBOMCTB
pa30aBiIeHHO# cepHON KUCIOThI, IPOBEICHNEe KaUeCTBEHHOU peakly Ha Cyibdat-
WOH W HabrofieHWe NpU3HaKa e€ MpOoTeKaHWUs, O3HAKOMIIEHHe C (U3UYECKUMHU
cBoiicTBaMH a30Ta, ¢ochopa W HX COeAMHEHHH (BO3MOXKHO HCIIOIb30BAaHHE
BHIEOMAaTepHalioB), oOpa3uaMu a30THEIX U (GOCHOPHBIX yIOOpEHUH, MOIyYeHHE,
coOupaHue, paclo3HaBaHWe M M3yYyeHHE CBOMCTB aMMHMaka, IIPOBEIEHHE
KaueCTBEHHEIX PeaKkIyil Ha WOH aMMOHUS U (oc(haT-UOH U U3YyUEHHE TIPU3HAKOB
HX MPOTEKaHWs, B3aUMOeCTBHE KOHLEHTPUPOBAHHON a30THOM KHCIIOThI C MEJIBIO
(BO3MOXXHO  HCIIONb30BaHWE  BUIEOMATEpPHAlOB),  U3y4YeHHe  MoJenel
KPUCTAUIMYECKUX PpeIIETOK anMasa, rpadura, (ysuiepeHa, O3HaKOMIECHHE C
IIPOIIECCOM  aJCOPOIMK pPAcTBOPEHHBIX BEIIECTB AaKTHBHPOBAHHBIM YITIEM H
YCTPOWCTBOM IIPOTHBOrasa, MOIy4eHHe, cOOMpaHne, paclo3HaBaHHe U H3ydeHHe
CBOMCTB YIVIGKHCJIOTO ra3a, MPOBEeIeHHe KaueCTBEHHBIX peaklui Ha KapOoHAT U
CUJIMKAT-WOHBl M HU3yYeHHEe TMIPHU3HAKOB HX IPOTEKaHHs, O3HAKOMJIEHHE C
NPOAYKIMEH CHIMKATHOH IPOMBINIIEHHOCTH, peIIeHHe 3KCIePUMEHTAIbHbIX
3aj1a4 o TeMe «BaxkHelie HeMeTa/lIbl ¥ UX COCUHEHUS.

MeTaJ/LIbl H HX CO€IHHEHHUSA

O61as XapakKTepUCTHKA XUMHUYECKHX 3JIEMEHTOB — METAJIOB HA OCHOBAaHUH
ux monoxeHuss B Ilepuommdeckoil cucreMe xuMH4Yeckux onementos /[l M.
MenpneneeBa U ctpoenus aromoB. CTpoeHne meTamioB. Meraminyeckas CBA3b U
MeTAIMYecKas  KpUCTalInuyeckas — pemérka.  ONEKTPOXHUMUYECKHH  pAl
HaNpsDKeHuH MetamioB. OU3MIecKkie ¥ XMMUIECKAE CBOMCTBA METAILIOB. O6uine
CrocoObl  MONyYeHHs: MeTawioB. [loHATHE O KOPPO3MM METalIOB, OCHOBHBIC
CII0COOBI 3amMTBl MX OT Kopposuu, Cruiassl (cTamb, YyTyH, MIOPaIIOMHHHMIA,
6pOH3a) U UX TIPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[{enounble MeTaisl: nonoxenue B [lepuopndeckoil cuCTEME XUMUICCKHX
snementoB JI. Y. MeHaeneeBa, CTpOEHHE HMX aTOMOB, HaXO0XICHUE B IPHUPOZE.
dusHYecKre ¥ XUMHUYECKe CBOMCTBA (Ha mpuMepe HaTpus U Kamws). OKCHIBI U



TUAPOKCHABI HaTpHsd M Kanusa. [lpuMeHeHWEe INEJOoYHBIX METAIOB M HX
COEUHEHHUH.

Illenoyno3eMenpHEIe METAUIBI MarHHH M KalbUWH: IIOJ0XKEHHE B
Ilepuonuueckoil cucreMe xumudeckux sinemenTtos |, Y. Menneneesa, CTPOCHHE
UX aTOMOB, HaXoXJeHue B npupoae. OuznuecKkue U XMMHYECKHE CBOMCTBA MarHus
U Kanbuus. Baxueilmme coeluHeHHs Kanblus (OKCHI, THIPOKCHI, COJH).
JXKEcTtkocTh BOABI U CIIOCOOBI €€ YCTpaHEeHHUS.

AnoMuHUH: onoxeHue B [leproauvecKoi cucTeMe XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHne atoMa, HaxoxJeHue B mpupoge. Dusmueckue u
XUMHYECKHAE CBOMCTBA amoMuHusA. AMQOTepHbIe CBOMCTBA OKCHIA M THIPOKCHIA
AITFOMUHMUSL.

Keneso: nonoxenue B [leprognyueckoit cucteMe XMMHUYECKUX 3JeMeHTOB [
W. MengeneeBa, CcTpoeHHe aToMma, HaxoXXJIeHHE B Ipupoje. Puznuyeckue HU
XUMHYECKHEe CBOMCTRA Xxene3a. OKcuabl, THAPOKCUARI U conu kenesa (1) u xenesa
(III), ux cocraB, CBOICTBA U NOJIyUYCHHE.

Xumuyeckuii Ikcnepumenm:

O3HAaKOMJIEHHe C 00pa3laMH MeTaJUIOB U CIUIaBOB, HX (U3UYECKUMHU
CBOJMCTBAMHM, M3yuUeHHME pe3yJILTATOB KOPPO3WH  METALIOB  (BO3MOXKHO
WCIIONIb30BaHUE BHIEOMATEpUATIOB), OCOOCHHOCTEH B3aUMOIEWCTBHA OKCHIA
Kalbllds M HATpuUs C BOIOW (BO3MOKHO HCIIOIB30BaHUE BHUJEOMATEPHATIOB),
WCCIeOBaHUE CBOMCTB JKECTKOM BOBI, IpoLlecca TOPEHUA JKele3a B KHCIIOpoae
(BO3MOKHO  HCIIOJIb30BaHHE  BHIEOMAaTepHaOB), IPH3HAKOB  MPOTCKaHMS
Ka4eCTBEHHbIX PEaKI[dii Ha WOHBI: MarHus, KallblUs, aJFOMHHHS, IIHHKA, XKeye3a
(II) u xenesa (II1), menu (II), HabmroneHHe U ONKCAHME MTPOLECCOB OKpAIIUBAHMA
IaMeHH MOHAMH HaTpus, Kalusi H Kaldblusd (BO3MOXKHO HCIIOJIb30BaHHE
BHIEOMATEPUAIIOB), HCCIIeI0BaHNE aM(pOTEPHBIX CBOWCTB I'MAPOKCHIA aTFOMUHUS
¥ TUPOKCH/IA [IWHKA, pelleHue SKCIIepUMEHTAIbHBIX 3a/1a4 1Mo TeMe «BakHenmme
METaJIBl ¥ UX COEIUHEHUS.

XHMHSA U OKpY:Kawuiasi cpeaa

BeuiecTBa W MaTepHaibl B IIOBCEIHEBHOH JKM3HM delloBeka. besomacHoe
HCIIOIB30BAHNE BEIIeCTB M XUMHUYECKHX peakuuii B OpiTy. IlepBas momons mpu
XUMHAYECKHX 0)KOTax U OTpaBIEHHUSX.

XuMudecKoe 3arpA3HEHHe OKpYXKaroIlel cpelbl (TpeenbHas A0MycTHMast
KOHILIEHTpanus Bemects, ganee — [1JIK). Pons X¥MMUHE B pEIIEHUH SKONOTHICCKUX
npobiem.

Xumuueckuii IKCnepumMenm:

u3ydeHue 0OpasioB MaTepHanoB (CTEKJIO, CIUIABbl METAjIOB, HOTMMEPHBIC
MaTepHabl).

Mescnpeomemuble cea3U



Peanmzanus MeXNpeIMETHBIX CBs3ed IPH M3YYeHHH XUMHH B 9 Kiacce
OCYIICCTBIACTCA Y€PE3 HCIOJIb30BaHHE KaK OOIMX eCTeCTBEHHO-HAYyYHbIX
NOHATHH, TaK U MOHATUH, ABJIAIOMIUXCA CHCTEMHBIMH JUIA OTAEIBHBIX MPEIMETOB
€CTEeCTBeHHO-HAYYHOTO LHKJIA,

OO61ue ecTecTBEHHO-HAyYHbBIE NMOHATUA: HAydHBIN (akKT, THIOTe3a, 3aKOH,
TEOpHUS, aHalu3, CHHTe3, KilacCUOHUKalMs, I[EPUOJUYHOCTs, HaOIoeHNe,
OKCIIEPUMEHT, MOJICIIUPOBAHME, U3MEPEHHEe, MOJeNb, SBICHHE, IAPHUKOBLIN
3((heKT, TeXHOIOT S, MATEPUAIIBL.

®usnka: MaTepus, aToM, O3JIEKTPOH, INPOTOH, HEWUTPOH, WOH, HYKIHJ,
H30TOIBI, PagUOAKTUBHOCTb, MOJIEKYJd, 3JIEKTPUYECKUil 3apsil, I[POBOIHUKH,
IIOJyTIPOBOJHUKH, JUAJNEKTPUKH, (OTO3JEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOsIHHE BEUIeCTBa, ra3, pacTBOpP, pACTBOPUMOCTD, KPUCTAILTHYECKAs
peléTKa, criaBbl, (U3MYECKHe BETUYHMHBI, €IMHHILI M3MEPEHMS, KOCMHYECKOE
IPOCTPaHCTBO, MJIaHeThl, 3B€361, ConHLe.

Buonorus: ¢otocuHTe3, AbIXxaHue, Ouocdepa, 3KOCHCTEMa, MHUHEPAILHEIE
yIoOpeHus, MUKPOIJIEMEHThI, MAaKPOIJIEMEHTEI, TUTAaTeIbHbIE BELECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaldbl, TOpPHBIE IOPOMBI,
TI0JIE3HEIe UCKOTIaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



ILIAHUPYEMBIE PE3YJIbTATbI OCBOEHHMSI IIPOTPAMMBI 1O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSI

JJMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC pPE3yJbTaTBl OCBOCHHMS TPOTrPAMMBI OCHOBHOTO OBIIEro
00pa30BaHMA JOCTHTAIOTCH B XOJl¢ OOYYEHHS XHMHH B €IHHCTBE y4eOHOUi u
BOCITUTATE/IbHON JESTETEHOCTH B COOTBETCTBUY C TPAJUIMOHHBIMU POCCHHCKUMU
COLIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMH LE€HHOCTSAMH, NPHHATHIMH B
ofllecTBe NpaBUIaMH M HOPMAaMM IOBEJCHUS U CIIOCOOCTBYIOT MpPOIIECCaM
CaMOIIO3HAHHUs, CAMOPA3BUTHS M COLMAIM3AIIUH 00YYaroIuXCs.,

JIAYHOCTHBIE ~ pe3ylbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYAIOIUXCS
PYKOBOACTBOBAaTbCS CUCTEMOM IO3MTUBHBIX LIEHHOCTHBIX OpHEHTAlUH U
pacuIMpeHUe OIIbITa AEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYeCKOro BOCIUTAHHS:

LICHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY
H HaydHOMY HACIIEIHIO, [IOHMMAaHUsA 3HA4YeHHUd XHUMHUYECKOM HAyKH B JKH3HHU
COBPEMEHHOIO OOIIECTBA, CIIOCOOHOCTH BIageTh JOCTOBEPHOH HHpopMmaumei o
IIEPENOBEIX JOCTIDKEHHUSX M OTKPBITUSX MHUPOBOM U OTEYECTBEHHOH XHUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoiicTBe MUpa U 00IIeCTBa;

2) rpaaaHCKOro BOCHHTAHHSA:

IPEACTABICHUSI O COLMAIBHBIX HOpPMax M [paBUiaX MEKJIMYHOCTHLIX
OTHOLIEHWH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIe3HOH,  ydeOHOMCCenoBaTeNbCKOM, TBOpPYECKOW W APYTHX  BHAAX
JIeATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOH COBMECTHOW AEATENBHOCTH IIPH
BBIMIOJTHEHUH Y4eOHBIX, IT03HABATEJIBHBIX 3a/a4, BBIOJIHEHUH XHUMHUYECKUX
9KCIIEPUMEHTOB, CO3JIaHUU y4eOHBIX IIPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHHIO
W B3aMMOIIOMOIIM B TIpomecce I3TOH y4eOHOM JesATeNbHOCTH, I'OTOBHOCTH
OLICHMBAaTh CBOE IIOBEJEHHE M TIOCTYNKM CBOMX TOBApPHUILEH C IIO3HIUH
HPaBCTBEHHBIX U IIPAaBOBLIX HOPM C YUETOM OCO3HAHUSA ITOCIIEACTBHI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHS:

MHUPOBO33peHYECKHe MPECTaBIeHNUsl O BElleCTBE M XMMHUUYECKOW peakiuw,
COOTBETCTBYIOLIHME COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKW W COCTaBIISAIOLIME
OCHOBY JUIS TIOHUMaHHUs CYLUIHOCTH Hay4HOW KapTUHBI MHpa, MpeICTaBleHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs IPUPOJBI, B3aMMOCBA3SIX 4YeJIOBeKa C
IPUPOIHOM CPeoi, O PO XUMHUH B TO3HAHHHU STHX 3aKOHOMEPHOCTEH;

TI03HABATE/IbHBIE MOTHBEI, HAllpaBJIeHHbIE HA IIOJTy4€HHE HOBBIX 3HAHUIA IO
XAMHH, HEOOXOAUMBIe A1 OOBACHEHHs HaOMIOJaeMBIX IIPOLIECCOB U SBIICHUI,
MI03HABATEIbHOM, MHGOPMALMOHHOW M YMTATEIbCKOH KYyIBTYpbI, B TOM YHCIE
HABBLIKOB CAMOCTOSTENBHOH paboTel ¢ Y4eOHBIMH TEKCTaMM, CIPaBOYHOMU



TTATEPATypPOH, MOCTYNHBIMU TEXHHYECKUMH CpECTBAMH UH(POPMATMOHHEIX
TE€XHOJIOTHH;

MHTEpeC K OOy4YEeHMIO M IO3HAHWIO, IHOG03HATENHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTE K caM0oOpa3oBaHHMIO, TNPOEKTHON M HCCIIeI0BaTeNbCKol
ACATENLHOCTH, K OCO3HAHHOMY BBIOODY HANpPABIEHHOCTH M ypOBHS OOYdYeHHs B
JanbHeHIeM;

4) hopMHpOBaHHS KYJIBTYPbI 310POBbSI:

OCO3HAHWE LEHHOCTH >KM3HH, OTBETCTBEHHOIO OTHOIUCHHS K CBOEMY
3MI0POBBIO, YCTAaHOBKH Ha 310pOBBIA 00pa3 >KHU3HH, OCO3HAHHUE IIOCIEACTBHH H
HENPHUATHE BPEIHBIX NPUBEIYEK (YIIOTPEOIEHHS aJIKOT0JIs, HAPKOTHKOB, KYPEHHU),
HEOOXOMMMOCTH  COOMIONEHHS IpaBWI O€30MaCHOCTH MHpU  OOpalleHHH ¢
XUMHUYECKHMMH BEIIECTBAMU B OBITY U pealbHOM )KU3HU;

S) TpynoBOro BOCIHTAHHSA:

HHTEPEC K MPaKTUYECKOMY M3YyUYEHHIO NPOGECCU U Tpya pa3IiMyHOIro Poja,
YBOXCHHE K TPYAy H pe3ylbTaraM TPYAOBOWU OeATeIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE MPHMEHEHHSA IPEIMETHBIX 3HAHMH I10 XUMHH, OCO3HAaHHBIH BBIOOD
HHIMBHIYalbHOM TPAaeKTOPHUH MPOMOIKEHUSA 00pa30BaHus ¢ yYETOM JIMIHOCTHBIX
MUHTEPECOB U CIIOCOOHOCTU K XMMHHU, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCIEIIHON Npo(eCCHOHAIBHON NeATeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUI,
TOTOBHOCTB aallTUPOBATLCS B IIpO(ecCUOHAIBHOM cpefe;

6) 9K0JI0rMYeCKOro BOCIIUTAHMSA

SKOJIOTHYECKH IIeJIeco00pa3Hoe OTHOIIEHHWe K TMpHpoAe KaK HCTOYHHUKY
KW3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBAaHUS, MOHMMAaHUE LIEHHOCTU 3/I0POBOTO U
Oe3omacHoro o0pa3a JKHM3HHM, OTBETCTBEHHOE OTHOINEHHE K COOCTBEHHOMY
(GU3MIECKOMY M ICUXHYECKOMY 3I0POBBIO, OCO3HAaHHE LIEHHOCTH COONIIONeHHs
npaBuii 0€3011aCHOTO IOBEACHNUS NIPH paboTe ¢ BEIECTBAMH, a TAKKE B CUTYaIHsIX,
YIPOKAOIIUX 310POBBIO U XKU3HH JIIOJIEH;

CIIOCOOHOCTH TMPUMEHATH 3HAHUS, MOJydaeMble NP HU3YyUYEHHH XWMHH, OIS
pelleHus 3a1a4, CBSI3aHHBIX C OKPY KAOIEH NMPUPOIHON CPEOM, [IJIs MOBBIIICHUA
YPOBHS  3KOJIOTHMYECKOW  KYJIBTYpHI, OCO3HaHMS IJIOOAIBHOIO  XapakTrepa
HKOJIOTHYECKUX MpoOJieM M IyTed UX. pelleHHs IOCPEICTBOM METOHOB XHUMHUH,
HKOJIOTUUECKOr0 MBIIIJIEHHS, YMEHHS PYKOBOJCTBOBATBECSA MM B ITO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLIMANILHON MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTampeIMETHBIX pe3y/JbTaTOB BBIACIAIOT 3HAYUMBIE JUIA
(GOpMHpOBaHMSA MUPOBO33peHHs OOIEHAyYHble TOHATHsA (3aKOH, TEOpHs,
NPUHIMII, TUTOTe3a, GaKT, CHCTEMA, TPOIece, IKCIIEPUMEHT U ApYroe.), KOTopble
JICTIONB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX IpefMeTax M I03BOJSIOT Ha
OCHOBE 3HAHMII W3 STHX IpeaMeToB (OPMUPOBATH IPEICTABJIEHUE O LEIOCTHOM



Hay4HOH KapTHHE MHpPa, U yHUBEPCAIbHbIC y4eGHble nelcTBHS (IO3HABATENBHEIE,
KOMMYHHUKATUBHBIC, PETYIATHBHbBIE), KOTOpPEIE 0OECIEYHBAIOT (OPMHUPOBAHHE
FOTOBHOCTH K CaMOCTOATENbHOMY IJIAHUPOBAHUIO M OCYLIECTBIEHHIO Y4eGHOI
JEATEeIbHOCTH.

Tlo3HaBaTenLHLIe YHHBEPCAIbLHBIC YUeGHBIC Al cTBHS

ba3oBrle 1oruyeckne aeiicTeus:

YMEHHs MCIONB30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHHS PH OCBOCHHU
3HaHHUI: PaCKPbIBATh CMBICI XMMUYECKHX NMOHATUN (BBILENATh MX XapaKTepHbIC
NpU3HAKK, YCTaHABIMBAaTh B3aUMOCBA3b C JPYTMMH IIOHSATHSMHM), HCIIOIb30BATh
MOHATHSA IS OOBSCHEHHS OTAENBHBIX (AKTOB U ABJIEHUH, BRIOUPATE OCHOBAHUS 1
KPUTEPHH I KIACCH(QUKALMM XHMHUYECKHX BEIIECTB M XUMHYECKHX peaKIHii,
YCTaHABIMBATE IPHYHHHO-CIICACTBEHHBIE CBI3H MeXIy OOBEKTaAMH W3y4eHHs,
CTPOUTh JIOTHYECKHE PACCYKAECHUS (MHAYKTHBHBIE, IeyKTHBHBIE, II0 aHAIOTHH),
JieNaTh BEIBOJIBI M 3aKJTIOYECHHS;

YMEHHE TMPHUMEHATE B IIpolecce I03HAHMSI TOHATUS (IpeAMETHBIE U
MeTalpeJIMeTHbIE), CHMBOJIMYECKHE (3HAKOBbIE) MOIENH, HCIIOIL3YEMBIE B XHUMUH,
npeoOpa3oBLIBaTh IIUPOKO NIPUMEHSEMBIE B XUMUH MOJIEIbLHEIE TIPENCTABICHUS —
XAMWYECKMHA 3HaK (CHMBOJ JJIEMEHTa), XuMmuyeckas (GoOpMylna W YypaBHEHHE
XMMHUYECKOH peakluy — MpH pellleHUH yuyeOHO-TI03HABATE/IbHBIX 3a/1a4, ¢ yIETOM
9TUX MOJENBHBIX NpeJCTaBICHUH BBIABIATH U XapaKTepH30BaTh CYIIECTBEHHEIE
MPU3HAKK U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PeaKIIuid,
BBISBIIATE  OOINHE  3aKOHOMEpPHOCTH, IPHUYHUHHO-CIEJCTBEHHbIE CBS3H |
POTUBOPEYHS B U3ydaeMBbIX Ipolieccax U sIBICHHUSX.

Ba3oBbie HeclieqoBaTeIbCcKHe e CTBHS:

yMEHUE HCIONb30BaTh IIOCTABJIEHHBIE BOIPOCHI B KayecTBe HHCTPYMEHTa
MO3HAHUS, a TakXe B KayecTBe OCHOBBI NS (POPMHUPOBAHMS THIIOTE3BI II0
MpOBepKe MPaBUIBLHOCTHU BBICKA3bIBAEMBIX CYXKIACHUH;

IpHOOpeTeHHe OIbITa [0 IIAHHPOBAHHUIO, OpPTraHU3allUd U IPOBEACHHUIO
YUYCHHYCCKHX OKCIICpUMEHTOB, YMECHHE Ha6J'II-O,I[aTB 3a XOIOM IIpoOIIecca,
CaMOCTOATENBHO MPOTHO3UPOBATEH €ro pe3ynbTaT, GopMyIHUpoBaTh 0000IIEHUs U
BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEIEHHOIO OIbITA, UCCIIENOBAHMS, COCTABIATE OTYET

0 TpojenaHHo# pabore.

Padora ¢ nndopmannei:
yMeHHe BBIOMpATh, aHATU3UPOBAaTh M WHTEPIPETHPOBATH HH(POPMALHIO

pa3IMYHBIX BHAOB U (OpM IpeACTaBIEHHs, IOIYy4aeMyl0 M3 Pa3sHbBIX UCTOYHUKOB
(Hay4HO-TIOMYJIApHAs. JIHTepaTypa XHMHUYECKOTO COJAEP)KaHUSA, CIPABOYHBIC
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OLIEHHUBATh IIPOTUBOPEUMBYIO H

HEJOCTOBEPHYIO MH()OPMAIIHIO;



YMEHHE NMPUMEHATH Pa3IUYHBIE METOMBI M 3aIIPOChI NPH TMOKMCKE M OTOOpE
MH()OPMAlMH U COOTBETCTBYIOUIMX [AHHBIX, HEOOXONMMBIX IS BHITONHEHHUS
Y4eOHBIX M MO3HABATENbHBIX 3a/1a4 OIpPeIelEHHOTO THIIA, IPHOOPETSHHE OIBITA B
00/aCTH  MCIONB30BaHMsS MH(OPMAIHOHHO-KOMMYHHKATHBHEIX — TEXHOJOTHIA,
OBJIaJICHUE KYJIbTYPOil aKTUBHOI'O UCIIOIB30BAHUS PA3THUHEIX TIOMCKOBEIX CHCTEM,
CaMOCTOSTENIBHO BBIOMPATh ONTUMANBHYIO (JOPMY HpescTaBleHus UHGOPMALUU U
HIUTIOCTPUPOBATh pEIIaeMble 3a/a4yd HECIOXKHBIMH CXeMaMH, JIharpaMMaMHu,
apyrumu Gopmamul rpaduKd U UX KOMOUHALUMSIMUY;

YMEHHE HCIIOJB30BaTh M aHAIM3UPOBATH B Ipolecce yueOHOH U
HCCIIEI0BATEIbCKOM NeATeNbHOCTH HH(MOPMALUIO O BIMSAHUK IPOMBIIIIEHHOCTH,
CENILCKOr0 XO034HCTBAa M TPAaHCIOPTa Ha COCTOSIHME OKpPYIKAarouledl MpHpOIHOM
Cpensl.

KoMMyHHKATHBHEIE YHHBepCaJbHbIe yYeOHble JeHcTBHA:

YMEHMs 3aJaBaTh BONPOCHl (B XoJe Jjauanora ¥ (WMiaM) JUCKYCCHUH) IO
CymecTBy oOCYXHaeMoil — TeMbl, (OPMyJTHpOBaTH CBOM  ITIPETOXKEHHS
OTHOCUTEJIHHO BBIIOJIHEHHUS MIPEAJIOKEHHON 3a/1a4uH;

YMEHHS  MPEACTaBIATh  IOJIY4YEHHBIE  PE3YJbTAaThl  II03HABATEIILHOM
NESTeNbHOCTH B YCTHBIX M TIMChbMEHHBIX TEKCTaxX; MeJaTh IPe3eHTall|I0
pe3yJIbTATOB BBIMOJHEHHUS XHMMHUYECKOro JKCIepHMeHTa (J1abopaTopHOro OIbITa,
nabopaTopHOi pabOTEI 0 MCCIIEIOBAHMIO CBOHCTB BEIECTB, y4eOHOro MpOeKTa);

yMEHHsI y4eOHOr0 COTPYZHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH
[I03HABATEIBHOM M HCCJIENOBATENIbCKOM  AEATENIBHOCTH  IIPH  PEIICHUH
BO3HMKAIONIMX IPOOJIEM Ha OCHOBe yuéra OOIIUX HMHTEPECOB M COINIACOBaHMS
nosunmii (00CyXaeHus, oOMeH MHEeHHMsSMH, «MO3TOBBIE IITYPMbD», KOOPAWHALKS
COBMECTHEIX JIEMCTBHI, oONpeneneHHe KpUTEpPHEB IO OIIEHKEe KayecTBa
BBITIOJTHEHHOM paboThI U APyTHE).

PeryasiTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe JeACTBHSI:

yMEHHE CaMOCTOSTENIBHO ONpPENEeNATh LEIH IEsSTENbHOCTH, INUIaHMPOBaTh,
OCYILIECTBIINATh, KOHTPOIMPOBATh M IPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JIESTENBHOCTD, BRIOUpaTh Hanboee 3G GEeKTUBHBIC CIIOCOOBI PELICHUs YUEOHBIX U
M03HABATEJbHBIX 3a7]a4, CaMOCTOSATEIBHO COCTaBIATh WJIM KOPPEKTUPOBATh
MPEJUIOKEHHBI QIrOPUTM IEHCTBHH TNpH BBIMONHEHWH 3aJaHMK C y4éToM
MOJTy9eHMs HOBBIX 3HAHHH 00 M3yyaeMbIX O00BEKTaX — BEIIECTBaX M peaKlHsiX,
OIICHMBATH COOTBETCTBHE IIOJIYYEHHOTO pe3yjbTaTa 3asABJICHHOH IEH, YMEHHE
HCIIONB30BATh M AHATH3UPOBATH KOHTEKCTHL, IIpeIaraeMble B yCIOBUH 3aJaHH.

NPEJIMETHBIE PE3YJIbTATbBI

B cocraBe NpeJMETHEIX PpEe3yJIbTaTOB II0 OCBOEHHIO 00s3aTeBHOrO
cojlep/KaHusl, YCTAHOBJIEHHOIO [aHHOM dbenepanpHOi pabodell MpOrpaMMoii,
BBIIEJSIFOT: OCBOGHHBIE OOYYarOIIMMKCs HAy4dHBIC 3HAHHA, YMCHHUS U CIIOCOOBI



JNEeHCTBUH, crHenu(puueckue I MpeaMeTHOW o0macth «XUMHS», BHIBI
NeATeNIbHOCTH 110  IIOJYYEHWI0 HOBOI'O  3HAHWS, €ero HHTEPIIpeTaIUH,
IpeoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMUHLIX Y4eOHBIX U HOBBIX CUTYAIHSAX.

K xoHiy o0yueHnus B 8 ki1acce npeMeTHbBIe pe3yJIbTaThl HAa 6a30BOM ypOBHE

JI0JKHBEI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIITUXCI YMEHUI:

e pPAacKphIBaTb CMBICI OCHOBHBIX XUMUYECKHUX IMOHSTHH: aToM, MOJEKYyIa,
XUMUYECKHUM 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAS W HEOTHOPOJHAs), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs M
MOJIEKyJISIpHasi Macca, KOJTHYEeCTBO BEIeCTBa, MOJIb, MOJIIpHAas Macca,
MaccoBas J0Js1 XHMHYCCKOTO 3JIEMEHTa B COSIMHECHHUH, MOJIIPHBIH 00BEM,
OKCHJI, KHCJI0Ta, OCHOBAHHE, COJIb, JJIEKTPOOTPHLATEIBHOCTh, CTEMEeHb
OKHCJIEHHS, XHMHYeCKas peaklus, KIacCU(UKaIMs peaKkLUui: peaxiuH
COCIUHEHHs, pPEeaKkUUH pa3loXKeHUs, peaKklUH 3aMEIleHHUs, pPeaKklUuu
o0MeHa, 3K30- U 3HAOTepPMHUYECKUEe peaklMy, TEeIUIOBOH 3(DeKT peakinH,
AIpO aToma, S3JIEKTPOHHBIA CIIOW aToMma, aTOMHas opOWTalb, paauyc
aToMa, XMMHUYEecKasl CBS3b, MOJISIPHAs M HEMNoJIsApHas KOBAJIEHTHas CBA3b,
WOHHAsl CBSI3b, MOH, KATHOH, aHUOH, pacTBOp, MaccoBas J0J1 BelleCTBa
(poLieHTHAasE KOHIIEHTPAls) B PACTBOPE;

e HTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMMHMYECKMX TIOHATHA H
IPUMEHSTH 3TH TTOHSITHS [IPH OTIMCAHUH BEILECTB M WX TIPEBPALICHUH;

e HCIOJB30BaTh XHUMHUYECKYIO CHMBOJHKY [UIs COCTaBJIeHHA GopMyi
BEIIECTB U yPaBHEHUI XUMHYECKUX PEaKIIHM;

e ONpeneNaTh BAJEHTHOCTH aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHHIX,
CTEIEHb  OKHCIGHUS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHMSX,
TIPHHA/UICKHOCTh BEIIECTB K ONpeeNéHHOMY Kiaccy COCAUHEHHH IO
GopMysiaM, BHI XHUMHYECKOH CBA3M (KOBaleHTHas WU HOHHas) B
HEOPTraHUYECKUX COEIUHEHHSIX;

o packpeiBaTh cmeici Ilepuommdeckoro sakona JI. M. Mennjeneesa:
JI€MOHCTPUPOBATh TOHMMaHUE IIEPHOAMIECKOH 3aBHCHMOCTH CBOHCTB
XHMHYECKHX 3JEMEHTOB OT MX IosoxkeHus B [lepuoandeckoil cucreMe,
3aKOHOB COXpAHEHHs Macchl BELIECTB, IMOCTOSHCTBA COCTABa, aTOMHO-
MOJIEKYJIIPHOTO YIeHHs, 3aKoHa ABOTajpo;

e ONNCHLIBATD W XapakTepu3oBaTh Tabmuunylo ¢opmy Ilepuojauyeckoi
CHCTeMBbl XMMHWUYECKMX DIIEMEHTOB: pa3iM4yaTh [IOHATHS «TJIaBHAA
noarpynmna (A-rpynna)» u «mnobo4Has MoArpyIna (B-rpynna)», Manble U
GONbLINE IIEPMOJBI, COOTHOCUTh O0O3HAYCHMS, KOTOPBIC HMCIOTCA B
tabmune «[lepuomuueckas CHCTeMa XHMHUYECKHX OJIIEMCHTOB I, H,
MenneneeBa» C 4YHUCIOBBIMU XapaKTEpHCTHKAaMU CTPOCHHA aTOMOB



XUMUYECKHMX 37IEMEHTOB (COCTaB U 3aps/l sApa, 00IIee YHCIO HIIeKTPOHOB
1 pacrpeesieH|e UX 10 3JeKTPOHHBIM CIIOSIM);

* KIaCCHQUUMPOBATH XMMUYECKHE JIEMEHTHI, HEOPraHMUeCKHe BELIECTBa,
XHMHUYECKHEe peakUuH (II0 YHCIy M COCTaBy YYACTBYIOIIUX B peakIUu
BEILECTB, 110 TEIIOBOMY 3(deKTy);

* XapaKTepH30BaTh (OMHCEIBATH) OOIHME XHMHYECKHE CBOMCTBA BEIIECTB
Pa3IHYHBIX KJIACCOB, MOATBEPIKAas ONUCAHHE IIPHMEPaMH MOJIEKYIAPHBIX
YPaBHEHHUI COOTBETCTBYIOLIMX XUMHUYECKHX PEaKIIUH;

e IIPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH ITPOTEKAaHMA XMMHUYECKUX [IPEBpallleHuid B
Pa3IMYHBIX YCIOBUSIX;

e BBIUMC/IATE OTHOCHUTENBHYIO MOJIEKYISPHYIO U MOJISPHYI) MAcCChl
BEIIECTB, MAacCOBYIO JOJIO XHUMHYECKOr0 3JeMeHTa 1o (opmyie
COEJIMHEHHMs, MACCOBYIO JIOJII0 BEI[ECTBA B PacTBOpPE, IIPOBOJUTH PacHUEThI
10 YPaBHEHHUIO XUMHIECKOH peaklny;

e IIPUMEHSTh OCHOBHBIE ONEpalil MBICIUTENbHOH NeSITeIbHOCTH — aHallK3
U CHHTE3, CpaBHeHHe, 0000IleHHe, CHCTeMaTH3alHIo, KiIaccH(UKaLHIo,
BBLISIBJICHUE IPUYUMHHO-CJIEACTBEHHBIX CBA3€H — UISI M3YYCHUS CBOWCTB
BEIIECTB W XHUMHUECKHX peakiuii, ecTecTBeHHO-Hay4YHble METO/Ibl
[03HAHUS — HaOIoJIeHHe, M3MEpeHHe, MOJENHpOBAaHME, JKCIIEPUMEHT
(peanbHBIi U MBICIICHHBIH);

e ClIEIOBAaTh TMpaBWIaM  II0JB30BAaHMS ~ XMMHUYECKOH  IIOCYyI0M M
naboparopHsiM 00OpYHOBaHMEM, a TakXkKe IpaBUIaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIMSIMH 110 BBIITOJHEHHUIO
nabopaToOpHbIX XHMHYECKHX OIIBITOB II0 IIONYYEHHIO M COOMPaHMIO
ra3zo00pasHbIX BeIIeCTB (BOJOPOJa M KHCIOPOZa), IPUTOTOBJICHHIO
pPacTBOPOB C OMpeeNEHHON MaccOBOM [0JIeH pacTBOPEHHOTO BEIleCTBa,
MIIAHUPOBaThb M  [POBOAHTH  XHMHUUYECKHE  OKCIEPHUMEHTBl IO
pacro3HABaHHIO PACTBOPOB IIENOYeH M KHUCIOT ¢ MIOMOIIBIO HHHKATOPOB
(maxmyc, QpeHondTaTeHH, METUIOPAHK U APYTHE).

K xoHIly o6yueHus B 9 Kiiacce peJIMeTHbIE pe3yIbTaThl Ha 6a30BOM ypOBHE

JIOTDKHBI OTPaXkaTh CQOPMUPOBAHHOCTE Y 00yJarolUMXCsl yMCHUI:

e pACKpBIBAaTh CMBICI OCHOBHBIX XHMHYECKAX MOHITHH! XUMUYECKUH
9JIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHHOH, IMPOCTO€ BEINECTBO,
CJIOXKHOE BEILeCTBO, BaJIEHTHOCTb, 3IEKTPOOTPHIATEIBPHOCTh, CTEIEHb
OKUCJICHHS, XAMUYecKasi PeaKlis, XAMUYEeCKasi CBA3b, TEIIOBOH o dext
peakldd, MOIb, MOIApHBIA  00BEM,  pacTBOp,  DIIEKTPOIHTEL
HEeSNIEKTPOJIATEI, 3JEKTPOIMTHYECKAs AUCCOLHANMS, PEaKIuu HOHHOTO
oOMeHa, KaTajgusaTop, XHMUYeCKOoe paBHOBecHe, OOpaTHMble U



HeoOpaTUMBble PEAKIUH, OKUCIHTEIbHO-BOCCTAHOBUTENBHBIE pEaKIHH,
OKHCIIMTENIb,  BOCCTAHOBHTENIb, OKHCICHHE M  BOCCTaHOBJICHHE,
aJUIOTPONHUA, aM(pOTEPHOCTh, XUMHUYIECKas CBA3b (KOBAJICHTHAsA, HOHHAS,
MEeTaJUIMYecKas), KpHCTa/UIHYeCKas peméTKa, KOppo3Hs MEeTalIoB,
CIINIaBBI, CKOPOCTh XMMHUYECKOW peaklMH, MpemdeNsHO HOIMyCTHMAas
koHueHTpauus [1JIK BemecTsa;

HJUTFOCTPHUPOBATh B3aUMOCBS3b OCHOBHBIX XHMMHUYECKHX IIOHSITHI U
IIPUMEHSTE 3TH ITOHITHS IIPY ONUCAHUU BEIIECTB U UX MPEBpAaIleHHUI;
HCII0JIb30BaTh XMMUYECKYI0 CHMBOJIMKY [UIsl COCTaBIIeHHS (HOpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUI;

ONPENENATh BAJICHTHOCTD U CTEIIEHb OKUCICHUS XUMUYECKHUX 3JIEMEHTOB B
COeIMHEHUSX pa3IUYHOrO0 COCTaBa, IPUHAIIIEKHOCTh BELIECTB K
OIpeIeNIEHHOMY KJIacCy COeAMHEeHUH 10 (GopMysiaM, BHI XUMHYECKOH
CBA3M (KOBaJleHTHas, WOHHAs, MeTaJlIidecKas) B HEOPraHUYeCKUX
COeIMHEeHMSX, 3aps]] MOHA M0 XMUMHUYECKON (QopMyle, XapakTep Cpelbl B
BOJIHBIX pacTBOpax HEOPTraHUYECKUX COEIUHEHHH, TUIl KPUCTAIIUMYECKOM
PEIIETKN KOHKPETHOI'O BEIIEeCTBA;

packpeiBaTh cMbicn Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHUE: OIMCHIBaTE M XapaKTepU30BaTh
tabnuunyio ¢opmy Ilepuonudeckoll cUCTEMBl XUMHYECKHUX DSJIEMEHTOB!
pasiuuaTh IOHATHS «riaBHas moarpymnma (A-rpynma)y W «mnoOodHas
noarpymmna (B-rpynma)», Mamsle U OONBIIME IEPHOABLI, COOTHOCHTH
0003Ha4YeHHs, KOTOpble MMEITCS B IEepHOAMYEecKoH Tabmuue, ¢
YUCIOBEIMH  XapaKTePUCTHKAMH  CTPOGHHMS  aTOMOB  XHMHYECKHX
3NeMeHTOB (cocTaB M 3apsaf  sAApa, oOImee YHCIO BIIEKTPOHOB H
pacrpesieJleHHe WX 10 DJIEKTPOHHBIM CJI0AM), OOBACHATH 00K
3aKOHOMEPHOCTH B M3MEHEHHU CBOICTB 3JIEMEHTOB M UX COCJUHEHUH B
npejenax MajblX MepHOOB U IVIABHBIX MOJATPYNI ¢ y4ETOM CTPOSHHA HX
aTOMOB;

K1accupUIUPOBAaTh XUMUYECKHE BIEMEHThI, HEOPraHMIeCKHe BElIeCTBa,
XUMHWYECKHE peakuuu (M0 YHUCIy M COCTaBy YYacTBYIOUIMX B pEaKUHH
BEIIECTB, 0 TEIUI0BOMY 2((EKTy, M0 M3MEHEHHIO CTENCHEH OKHCIICHUSA
XMMHYECKUX DJIEMEHTOB);

XapaKTepH30BaTh (OMKCHIBATE) OOMIME M CHELH(QUYECKHE XUMUYECKHE
CBOMCTBA TPOCTHIX ¥ CIIOXKHBIX BEIIECTB, MOATBEPXKIAA OINUCAHUC
IIpIMepaMH MOJIEKYJSPHBIX W WMOHHBIX YPaBHEHMH COOTBETCTBYFOLINX
XUMHUYECKHX PeaKIyii;

COCTABNATH yPABHEHHS ODIEKTPOJNMTUYECKOM JMCCOLMALMHK  KHCIIOT,
[ieJIo4ei U coliel, OJIHbIe U COKPAIIEHHbBIC YPaBHEHU peakuuii HOHHOT'O



oOMeHa, ypaBHEHHss peakuui; - MOATBEPKIAMOIIMX  CYIIECTBOBAHHE
TCHETHYECKOH CBA3M MEXY BEIECTBAMH Pa3IMYHBIX KIIACCOB;
PACKpBIBATh  CYILIHOCTh OKHUCIIHMTE/IbHO-BOCCTAHOBUTEIBHBIX pPEaKLUl
HOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OalaHca 3THX PeakIliii;
IIPOCHO3UPOBATE CBOMCTBA BEILECTB B 3aBHCHMOCTH OT HX CTPOEHHS,
BO3MOXKHOCTH IPOTEKaHUS XHUMHUYECKUX IIPEeBpAIleHUH B pPasIUYHBIX
YCIIOBUSIX;

BEIYUCIIATE OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO ¥ MOJISIPHYIO MAaccChl
BEI[ECTB, MAacCOBYI JOJI0 XHMHUYECKOrOo »3JIeMeHTa 10 ¢dopmyIie
COeIMHEHUs, MAaCCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHHUIO XMMHYECKOH peaKIHH;

cobmogarh  MpaBWiia  IOJB30BaHUA  XUMHUYECKOH  IMocyaol H
nabopaTopHeIM 000OpyZOBaHMEM, a TaKKe IpaBuia oOpalleHus ¢
BEI[ECTBAMH B COOTBETCTBHUM C HWHCTPYKLUUSMH IO BBIIIOJIHEHHIO
1abOpaTOPHBIX XUMHYECKAX OIBITOB IO IIONYYEHHIO H COOHMpPaHMIO
ra3zo00pa3HbIX BeLIecTB (aMMHUaKa U YIJIEKHUCIIOro rasa);

IPOBOIUTH  peaKkldH, [OATBEPXKJAIOIIHE  KAueCTBEHHbIH  COCTaB
PA3IMYHBIX BEINECTB: PACIIO3HABAThH ONBITHBIM IIyTEM XJIOPHJ-, OpoMHI-,
nonua-, KapOoHar-, docdar-, CUIUKar-, Cynb(ar-, T'HAPOKCHI-HOHBL,
KATHUOHLI aMMOHHSI U HMOHBI M3YYEHHBIX METAJIOB, IPHUCYTCTBYIOIIUC B
BOJIHBIX PacTBOPax HEOPraHWYECKUX BEILECTB,;

IIPUMEHSTh OCHOBHBIE OIlepallii MBICTUTENbHOM [ACATENIbHOCTH — aHalu3
U CHHTE3, CpaBHCHHE, OO0OOIIeHHe, CHCTEMAaTH3allHi0, BbISBICHHE
IPUYMHHO-CIIEICTBEHHBIX CBA3eH — A M3y4eHHs CBOWCTB BELIECTB U
XUMHYECKHX peakiiii, eCTeCTBEeHHO-Hay4YHbI€ METOAbl IIO3HAHUS —
HaOIOIeHHe, M3MepeHHe, MOJENHPOBaHUe, SKCIEPUMEHT (peanbHbId U
MBICJICHHBIH ).
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