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MOACHUTEJBHASA 3AIIMCKA

[IporpaMma MO XHMHH Ha YpOBHE OCHOBHOrO 00IIero o6pa3oBaHus
COCTaBIIEHA Ha OCHOBe TpebOBaHMU K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeNbHON IIPOTPaMMBI OCHOBHOTO 00I1Iero 00pa30BaHusl, IPENCTaBIEHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (emeparbHOM pabodeill NporpaMMe
BOCIIMTAHUA ¥ ¢ YYETOM KOHIIEIIIMHU TPeofaBaHus ydeOHOro npeamera « XuMus»
B 00pa30oBaTeNbHBIX opranuzanusax Poccuiickon Denepariuy.

[IporpaMma MO XMMHE HaéT MPEICTaBleHHe O LeisX, obliell crpareruu
0OydeHns, BOCIHTAHMS M pPasBUTHsi OOYdalOIIMXCS CpelCTBaMM y4eQHOro
IpeaMeTa,  yCTaHABIMBaeT  00A3aTeNbHOE  TIPEAMETHOE  COAEpXKAHHE,
IpelyCMaTpUBaeT paclpelelieHHe ero Io KjaccaM M CTPYKTypUpOBaHME IIO
pasfelaM M TeMaM MpPOrpaMMBl 10 XHMHH, OIpeIelseT KOTMICCTBEHHBIC H
KaueCTBEHHBIC XapaKTePUCTUKHI COJICpXKaHMS, pPEKOMEHIYEMYIO
[OCIEeNOBATENbHOCTE M3YYEHHS XUMHM C Y4ETOM  MEXIPEIMETHBIX H
BHYTPHUIIPEAMETHBIX ~ CBsi3el, JIOTMKH yd4eOHOro Tpolecca, BO3PaCTHBIX
oco0eHHOCTel  00yJaroImuxcsi, OIpeleNsieT BO3MOXHOCTH —IpeaMera  JUlf
peann3anuy TpeOGOBaHWM K pe3yibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTelIbHOH
IpOrpaMMbI Ha YPOBHE OCHOBHOTO o0Inero obpa3oBaHus, a Takxke TPeOOBaHHH K
pe3ynbTaTaM OO0yUeHHs XUMUK Ha ypOBHE IleNel U3ydeHus peMeTa U OCHOBHBIX
BHUJIOB y4eOHO-IIO3HABATENbHOM HEATENPHOCTH OO0YyYaromlerocsi IO OCBOCHHUIO
yueOHOT0 COIepIKaHus.

3HaHME XMMHH CIYXKHT OCHOBOM Ui (DOPMHMPOBAHUS MHPOBO33PEHMS
00yJaroIIErocs, ero MpeACTaBIeHHH O MaTepUallbHOM €IUHCTBE MHUDA, BaYKHYIO
PO WIParoT (HOpMUpyeMble XMMHEW IIPEJICTABICHUS O B3aMMONPEBPAIICHIAX
SHEPrMd ¥ 00 3BOJIOIMM BELIECTB B IIPHUPOJE, O MyTSIX PEIICHMS TIO0GANBHBIX
IpoGJieM YCTOMYMBOTO PA3BUTHS UEIOBEUECTBA — CHIPHEBOW, JHEPIETHIECKOH,
[HIIEBOH ¥ HKOJIOrMIecKot 6€30macHOCTH, MPpoOIeM 31paBOOXPaHeHNUS.

N3ydeHne XUMHN.

CIIOCOOCTBYeT — peajin3allid  BO3MOXXHOCTEH — IL  CaMOPasBUTHS U
(hOpPMEPOBAHKS KYJIBTYpPBI ITIHOCTH, €€ 00IIel U QYHKIMOHAEHON IPaMOTHOCTH,

BHOCHT BKJI4H B (DOPMHPOBAHHE MBIIUIEHHS H TBOPYECKHX CIIOCOOHOCTEH
06y4aroluMxcsa, HAaBBIKOB HX CaMOCTOATENBHOM —y4eOHOH  IeATeNbHOCTH,
SKCIIEDUMEHTAIBHEIX M HCCIENOBATENbCKIX YMEHHH, HEOOXOIMMBIX Kak B
[IOBCETHEBHOM JKM3HH, TaK ¥ B MPO(ECCHOHATBHOMN MeSTSIBHOCTH,

3HAKOMHT CO CHeNU(DUKOW HAyYHOTO MEBIIUICHHUS, 3aKiIaJbIBaeT OCHOBEI
I1eJI0CTHOTO B3TJISa HA €JMHCTBO IIPUPOIBI U YENI0BEKA, SIBIICTCS OTBETCTBEHHBIM
3TaroM B GOPMIPOBAHNH eCTECTBEHHO--HAyIHOH TPAMOTHOCTH 00y JaFOIIIXCS;



crIoco0CTByeT (HOPMUPOBAHUIO LIEHHOCTHOI'O OTHOIICHHS K €CTECTBEHHO-
-HAay4YHLIM 3HAHUSM, K IPUPOJIE, K UeJIOBEKY, BHOCUT CBOY BKJIaJ B 9KOJIOTHIECKOE
oOpa3oBaHue 00yJarOIIUXC .

JlaHHble HATpPABIeHHS B OOyYEHWM XMMHE OOECIEYHMBAIOTCS CIELU(UKOHR
comepKaHusi ~ yueOHOTro  IpeaMera, KOTOPBIM — SBIACTCA  IEAArOTHIeCKH
aJaIITHPOBAHHBIM OTpaKeHHEM 6a30BOM HAyKU XMMUH Ha ONpPEJENEHHOM JTaIe e€
pa3BUTHUSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00mIEro o0pa3oBaHusl OPUCHTHPOBAH Ha
OCBOCGHHE OOYYaIOIIMMUCS CHCTEMBl [I€PBOHAYANBHBIX MOHATHH XWUMHH, OCHOB
HEOPraHWYeCKOW XUMMHA M HEKOTOPBIX OTHCIBHBIX 3HAYUMBIX MTOHSATUHI
OpraHUYecKON XUMUH.

CTpyKTypa CoJepaHusl MPOrpaMMBI IO XHMHH CHOPMHUPOBaHA Ha OCHOBC
CHCTeMHOro mozaxoja k eé usydeHmro. ComepkaHue CKIIaIbIBACTCA HU3 CHCTCMBI
TOHSATHH 0 XMMAIECKOM 3JIEMEHTE H BEIIECTBE U CUCTEMbI IOHATUH 0 XUMUIECKOH
peakuuu. O6e 5TH CHCTEMBl CTPYKTYPHO OpraHM30BaHBl 110 IHMPUHIIMILY
[IOCJIEIOBATENLHOTO Pa3BUTHSA 3HAHHM Ha OCHOBE TCOPETHUECKHX IIpeICTaBICHUH
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO yUYEHHs KaK OCHOBBI BCEI'O €CTECTBOSHAHMS,;

— Ilepuoauueckoro 3akona Jl. M. MenneneeBa kak OCHOBHOTO 3aKOHa XUMHUH,

— YYEHHS O CTPOSHHH aTOMa U XUMHUIECKOH CBA3H;

— TIpejCTaBIEHWH 00 DIEKTPOIUTHYECKOW [UCCOLMAIMK BCIICCTB B
pacTBOpax.

TeopeTuueckre 3HaHUS PacCMAaTPUBAIOTCS HA OCHOBE OMIIMPHHYCCKH
TIOJTyYEeHHBIX ¥ OCMBICIEHHBIX (AaKTOB, Pa3BUBAIOTCA IIOCIIEIOBATEIEHO OT OAHOTO
YpOBHA K JPYyroMy, BBIIONHAS QYHKUMK OOBACHEHWS H MPOTHOSHPOBAHHA
CBOUCTB, CTPOEHHsI ¥ BO3MOXKHOCTEH MPAKTUYCCKOro IPUMEHCHUS U IIOIyHCHIA
M3y9aeMbIX BEIECTB.

OcBoeHMe I[POrPaMMBI  T10 XHMHH  CIIOCOOCTBYET (hOpMHUPOBAHUIO
TIpe/ICTABIEHHs O XUMUIECKOH COCTaBIISIONICH HAy9YHO! KapTHHEI MHUpa B JIOTHKE
ed CHCTEMHOH IIPUpOJBI, LEHHOCTHOTO OTHOIUCHHMA K HaydHOMY 3HAaHHIO H
MeTO[aM TIO3HaHMA B Hayke. V3ydeHHe XUMWU IPOUCXONUT C MPUBICICHHUEM
3HaHWP W3 paHee W3YYEHHBIX YYEOHBIX IIPEIMETOB! «OKpyXKaroIui MUY,
«Buomnorus. 5—7 knaccei» u «Dr3HKa. 7 KIacce.

[Ipy W3yYeHWH XUMHH TPOWCXOAWT (QOpMHUPOBAHHE 3HAHWI OCHOB
XVUMAYECKOM Hayky Kak o0JIacTH COBPEMEHHOIO €CTECTBO3HAHMA, [IPaKTHYECKON
IEeSTEeIbHOCTH YelloBeKa ¥ KAaK OJHOr0 U3 KOMIIOHEHTOB MHPOBOW KYyIBTYPBI.
3amada y4e6HOTO MpeaMeTa COCTOUT B (OPMHUPOBAHMM CHCTEMBI XHMHIMECKHX
3HAHWH — BayKHENIIUX (aKTOB, TOHATHUM, 38KOHOB U TEOPETUHCCKUX I10JIOKEHUH,
NOCTYTHBIX O00OOIIEHHH MHEPOBO33PEHYECKOTO XapaKTepa, A3bIKa HayKH, B



NPUOOIIEHHH K HAy9YHBIM METOAAaM IIO3HAHUS TPU M3YYCHHMH BEIIECTB U
XIMHYECKHX peaKiui, B GOpMUPOBAHWH ¥ Pa3BUTUM IIO3HABATENHHBIX YMCHUH U
WX TPUMEHEHWHM B y4eOHO-IIO3HABATENBHOM U y4eOHO-HCCIEeNOBATENbCKON
IeSTebHOCTH, OCBOEHMH IIPaBWiI OE30MacHOro OOpalleHHs C BeIIecTBaMH B
[IOBCEMHEBHOM XU3HU.

I[Ipy W3ydeHHH XMMWHM Ha YPOBHE OCHOBHOTO OOIIEro 06pa3soBaHKs BaXKHOE
3HaueHHe PUoOpeNr TaKUe LU, KaK:

— (opMHpOBaHHEe WHTEIIEKTYalbHO pPa3BUTON JHMYHOCTH, FOTOBOM K
CaMOOOPA30BAHMIO, COTPY/IHHYECTBY, CAMOCTOSTEIBHOMY NPUHSATHIO PEIIeHHH,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIMMCS yCIOBUAM XU3HH,

—  HampaBJeHHOCTh O0OydeHMs Ha  CHCTEMaTH4eCKOe mpuoOieHre
00y4aromuxcss K CAMOCTOSTEIBHOM II03HABATENBHOM JEATENBHOCTH, HAay<IHBIM
METONaM TO3HAHWS, GOPMHUpPYIOIIMM MOTHBALMIO U PA3sBHTHE CIOCOOHOCTEH K
XUMWH;

— ofecrieueHue YCIOBHi, CIOCOGCTBYIOMUX MPHOOPETEHNIO 00y JAIOIAMHUCS
OIBITA Pa3HOOOpa3sHOW [MEATENbHOCTH, IIO3HAHWS W CAMOIIO3HAHMS, KITFOHUCBBIX
HaBBIKOB (KIIIOUEBBIX KOMIICTEHIIWH), MMEIOIINX YHHBEPCAIBPHOS 3HAUCHUC I
pa3IMYHBIX BUIOB AEATENEHOCTH,

— QopmupoBarme obmell (QyHKLUMOHAIBEHOM ¥  €CTeCTBEHHO-HAyYHOHU
IPAMOTHOCTH, B TOM UHCIEe yMEHHH OOBACHATE M OLCHWBATh SIBIICHMA
OKpY KAIOLIEro Mupa, UCIONb3ys 3HAHWS W OIBIT, MONYYEHHBIE MPU U3YHCHHH
XVMHH, [PUMEHATH HX IIPH pPELICHWH INPoOTeM B IOBCEIAHCBHOM JKH3HA U
TPYZIOBOU HEATEILHOCTH,

— (dopmumpoBaHHe y OO0ydYarOImMXCs T'yMaHMCTHYECKUX OTHOIIIEHUH,
MOHWMAHHUS I[IEHHOCTH XUMWYECKHX 3HaHWM IS BBIPAOOTKH OSKOJIOTHYECKH
11eNIeco06pa3Horo IMOBEINEHHS B OBITY M TPYIOBOH NEATENIBHOCTH B IEJAX
COXpPaHEHHS CBOETO 3[0POBbS U OKPYKAIOMIe! IPUPOLHOH CPEJIbL;

— pasBWTHE MOTHBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIHTAHMIO HAa OCHOBE YCBOEHHS OOINEYENOBEUECKAX LEHHOCTEH,
FOTOBHOCTY K OCO3HAHHOMY BBIGOPY MPOQWIL U HAIPAaBICHHOCTH AalbHEHIIETO
oOydeHus.

O6Ilee YUCIO YacoB, OTBENEHHBIX JJIA M3YUCHHA XUMHM Ha YPOBHC
OCHOBHOTO 06IIIero 06pa3oBaHus, cocTapisieT 136 Jacos: B 8 KIacce — 68 qacos (2
yaca B HeeNo), B 9 Kmacce — 68 uacos (2 4aca B HEZIEIIO).



COJEPKXAHME OBYUYEHMSA

8 KJIACC

IlepBonavajbHble XHMHYECKHE NOHATHSA

[penmer xuMud. Polb XMMHU B XKU3HM 4eoBeKa. XUMHUS B CHCTEME HayK.
Tema w BemectBa. (PU3MUECKHe CBOMCTBA BELIECTB. AIPETATHOE COCTOSHHE
BerecTB. [IOHITHE O METONAX IMMO3HAHWS B XUMHU. UHWCTBIE BEIIECTBA U CMECH.
CriocoOBI pa3ienieHns CMecei.

ATOMBI W MOJEKyJbl. XuMmudeckde 3iIeMeHTEL. CHUMBOJBI XUMHYECKHX
311eMeHTOB. IIpOCThIe U CIIOXKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yICHHE.

Xumuyeckas GopMmyra. BaneHTHOCTE aTOMOB XHMHYECKHX OJIE€MCHTOB.
3aK0OH TIOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAs aToMHas Macca.
OtHocuTeNnpHas MOJIEKYIIsIpHAas Macca. MaccoBas IO/l XMMUYECKOrO JJIEMEHTA B
COCTMHEHUH.

KommaectBo BemecTBa. Mob. MorsipHas Macca. B3anMoCBsI3b KOIMIECTBa,
Macchl ¥ YHCla CTPYKTYPHBIX €IWHHMII BelecTBa. Pacuérsl mo ¢opMmynam
XUMHYECKHX COSTUHEHUN.

Du3ryuecKre U XUMHUUYECKUe SBIIEHUS. XUMUUeCKas peakius u e€ NpU3HaKu.
3aKOH COXPAHEHHS MAacChl BellecTB. XuMHUUeckue ypaBHeHHs. Knaccubukamus
XUMAYIECKIX PeaKIiii (COeIMHEHYs, PA3JIOKEHHs, 3aMelleHHs, 0OMeHa).

Xumuueckuii IKChepumenm:

3HAKOMCTBO C XHMHYECKOH IIOCYIO0M, MpaBiiaMy paboThl B 1ab0paTopuu 1
npuéMamu o0pallleHus ¢ 1abopaTopHbIM 000pyIOBaHUEM, H3Y4EHHE U OIHCaHHE
(DU3MYECKHX CBOMCTB O0OpasloB HEOPraHMYECKHX —BEIIECTB, HaOIOICHHE
¢usudeckux (IUIABIEHWEe BOCKA, TasHWE JbJd, PacTUpaHME caxapa B CTYIIKe,
KATIEHVe ¥ KOHISHCAIWs BOJBI) M XUMHUYECKUX (TOpeHHE CBEYH, NPOKATMBAHHC
MEZIHOM IIPOBOJIOKH, B3aHMOJIEHCTBHE Mena ¢ KUCIIOToH) sBeHu, HabmoneHne 1
OIFiCaHMe NIPH3HAKOB HPOTEKAHMs XMMUYECKHX peaKuui (pasnoxeHHe caxapa,
B3aUMOJICHCTBIE CEPHOM KHCIOTHI ¢ XJIOpPUAOM Oapus, pasjioKeHHE IMApOKCH/a
memu (II) mpu HarpeBaHWH, B3aMMOJEHCTBIE XKelle3a ¢ paCTBOPOM COJIM MeAN (1D),
W3yUeHHe CIOCOGOB pasyieNieHnss CMece: ¢ IOMOIIBIO MarHuTa, (QUIETPOBAHHE,
BBIIIApUBAHHe, JUCTHILIALUSA, XpOMaTOrpadus, IpoBeIeH e OUNCTKY [OBapPeHHOH
conu, HaONIOJEHHME ¥  OIWCAaHWe  pPe3ylbTaroB  IIPOBEACHHUA  OIBITA,
WIUTIOCTPUPYIONIEr0 3aKOH COXPAHEHHsS MACcChl, CO3INAHMEe MOJENeid MOJEKyI
(11apoCTep KHEBBIX).

Baskueiilue npeacTaBuTe1d HEOPraHHYECKHX BelleCTB

Bozayx — cMmech ra3oB. CocTaB Bo3myxa. Kuciopon — SIEMEHT U IIPOCTOS
BelecTBO. HaxoXIeHHe KUCIOpoja B Ipupone, (QU3HyYeckue U XHUMUIECKHE
ceolicTBa (peakuuu ropeHms). Oxcmppl. [IprMeHEHHE KHMCIOPOZA. Crroco0s!



MONMyYeHHUs KWCIopoja B J1aboparopuy M IPOMBIINIEHHOCTH. Kpyrosopot
xuciopoa B mpupozae. O30H — aJTOTPOIIHASL Moau(UKaIys KHCIOpoaa.

TertoBo#t 3h(GeKT XUMUYECKOM pPeakly, TEePMOXUMUYECKHE ypPaBHEHH,
3K30- M DHIOTEPMUYECKHE pEeaKIWH. TOIUHBO: Yrolb M MCTaH. 3arpsi3HeHHe
BO3/lyXa, yCUIIEHHe TapHUKOBOTO d((heKTa, paspymeHHe 030HOBOTO CIIO.

Bomopon — SIEeMEHT ¥ IIpOcToe BemecTBo. Haxoxzenume Bomopoxa B
mpupone, (u3MUecKHe U XMMHYECKHe CBOMCTBA, IPUMCHCHHE, CIIO0COOBI
mosrydeHusi. KHCIIOTEI ¥ COJH.

MonspHbli 066EM ra3oB. Pacu€Ts! 10 XUMHYIECKUM YpaBHEHUAM.

dusndeckie CBOMCTBA BONGL Boma Kak pacTBOPHTENb. PacTBOPHL.
Hachlmennbsle ¥ HEHACHIIIEHHEIE PacTBOPHEL. PacTBOPUMOCTE BEMIECTB B BOJC.
MaccoBas [0Jisi BelecTBa B pacTBOpe. XUMUYECKHE CBOMCTBA BOJBL. OcHoBaHus.
Ponb PacTBOPOB B IIPHUPOJE U B JKU3HM YeroBeKa. KpyroBopoT BOABI B IIPHPOIE.
3arpssHeHre IPUPOIHBIX Bol. OxpaHa U OYMCTKA MPUPOAHBIX BOL. ]

KraccuuKanus HEOPraHHIeCKuX coenvHeHu#. OKCHIBL. Knaccudukarus
OKCHIOB: coneoOpasyromue (OCHOBHBIC,  KHCJIOTHBIC, amdoTepHblE) H
Heconeobpasyromye. HOMeHKIaTypa OKCHAOB. QDH3MYECKAE U XHUMHUIECKHC
CBOMCTBA OKCHIOB. lloy4yeHrne OKCUIOB.

OcuoBanms. Kimaccudukarnys OCHOBaHMA: INENOYM M HEPacTBOPUMBIC
ocHoBauus. HoMeHKnaTypa OcHOBaHUN. DU3UYECKHE M XUMUICCKUC cBO#iCTBA
ocHoBauui. ITonyueHre OCHOBaHUH.

Kucnotsl. Knaccudukarwst kucinoT. HoMeHkaTypa KUCIOT. OU3UYIECKUe U
XHMUUECKIe CBOCTBA KMCIOT. Psm akTmsHocTH Meramnos H. H. bexerosa.
IMonmydeHue KUCIOT.

Comu. Homenknarypa coneil. Qusndeckne U XMMUICCKUL CBOMCTBa COJIEH.
IToxydeHue CoNen.

[eHeTHYeCKAs CBA3b MEXIY KIIACCAMH HEOPIaHWYECKUX COSNMHEHHH.

Xumuueckuii IKCnepuUMeHm:

KaueCTBEHHOE OIpejeIeHre COleP KaHus KUCIOpoaa B BO3AYyXe, MOJLy9CHIS,
cobupaHde, pAclo3HaBaHWE K M3ydeHHEe CBOKMCTB KHCIOPOa, HaOIOIeHHE
B3aMMOJENCTBHS BEIIeCTB C KHUCIOPOAOM W YCIOBHA BO3HUKHOBCHMSA U
IpeKpallenyss TOopeHns (moXapa), O3HAKOMIJIEHHE C obpa3iaMi OKCHIOB H
OIMCAaHUe WX CBOWCTB, IIONy4YeHWe, coOMpaHMe, pPaclo3HaBaHWC M M3YHCHHC
CBOMCTB Bozopoza (TopeHHe), B3aMMOJIECTBAE BOAOPOaa ¢ OKCHIOM MEIH 1D
(BO3MOKHO HCIIOJIB30BaHNE BHIEOMATepUasIoB), HabroneHre 00pasloB BEIIECTB
KOTIMYEecTBOM | MOJb, HCCIENOBaHWe OCOOEHHOCTeW PpacTBOPEHHS BCIIECTB C
pa3sIMYHON pPAaCTBOPUMOCTBIO, IPUTOTOBIICHHE PAaCTBOPOB  C OIpenenEHHON
MaccoBoi moneif pacTBOPEHHOIO BEIEeCTBa, B3aMMOJICHCTBUE BOABI C METAJLIAMH
(gaTpueM ¥ KanplueM) (BO3MOXKHO  MCIIONB30BAHHE BIIEOMATEPHAIIOB),



hccliefoBande 00pa3lioB HEOPraHWYeCKHWX BEINECTB Pa3iIMYHBIX KIACCOB,
HaGIIOEHHe N3MEHEHNS OKPACKU MHAMKATOPOB B PacTBOPaX KHCIOT M INeNoYet,
n3ydeHye B3ammoneiictBus okcuma Menu (II) ¢ pacTBOpoM CepHOH KHCIOTHL
KACJIOT C MeETalUlaMH, DPeaKkuui HeWTpaau3alliy, I[OJyuYeHHe HEepacTBOPHMBIX
OCHOBaHUI, BLITECHEHWE OTHOTO MeTayula APYIMM H3 PacTBOpa COJU, PEIICHHE
SKCIIEPUMEHTAIBHBIX 3a/ad [0 TeMe «BaxHeWmue KiacChl HeopraHWieCKHX
COEITUHEHUL.

Iepuoauueckuii 3axkon u Ilepuogmyeckasi cHCTeMa XHMHYECKHX
saementoB J. WM. MenneneeBa. CtpoeHne aToMoB. XuUMH4YeCKasi CBS3b.
OKHCANTEILHO-BOCCTAHOBHTEIbHbIE PeaKIHU

[TepBBle TOMBITKA KIACCH(QUKALMK XUMHYSCKHX DIEMEHTOB. Iloustue o
rpyNIax CXOAHBIX 3JIE€MEHTOB (INENOYHbIE M IIEJ0YHO3EMENBHBIC METalIBL,
TaJlOTeHB], HHEPTHBIE Ia3bl). DIEMEHTEI, KOTOPEIe 00pa3ytoT aM(QOTepHBIE OKCHIIB!
1 THJIPOKCHIBL.

IMepuomuueckuii 3akoH. [lepuoguyeckas CHCTEMa XUMUIECKHUX SJIEMCHTOB I
V. MenneneeBa. KopoTkomepuonHas W JAIUHHONIEPHOAHAS dbopMBL
ITeproANYECKON CHCTEMBI XUMUYECKUX 3JIeMEHTOB 1. U. Menneneena. llepuoasl
u rpynnel. OU3WUECKWH CMBICH IOPSAJKOBOrO HOMEpa, HOMEPOB IEpHOAd H
CPYIITIBL JIEMEHTA.

Crpoenne atomMoB. CocTaB aTOMHEIX sfiep. VI30TOMEL OnexTponsl. CTpoeHHE
5IEKTPOHHEIX 000JOYeK aToMOB IepBbiX 20 XMMHYECKMX  OJIEMCHTOB
[Tepromuueckort cucremsr J. V. Menneneesa. XapaKTepUCTHKa XHMHUHEECKOTO
SIIeMEeHTa 110 ero mojiokeHuto B [lepuoamdeckoit cucteme Jl. . Meupeneena.

3aKOHOMEPHOCTH H3MEHEHHUs pajuyca aTOMOB XHMMHYECKHX SJICMEHTOB,
METAINYEeCKUX ¥ HEMETAINIMYECKUX CBOUCTB I10 TPYyIINaM U IEPHOAaM.

Buagenue [Tepuoaudeckoro 3akoHa U [TeproiIecKon CUCTEMBI XUMIIECKHX
5JEMEHTOB M1 pa3BuTHs Haykw u npaktuku. [ V. MeHznenees — yU€HBIA U
rpaXXIaHuH.

Xumudeckas CBf3b. KoBaneHTHas (TONspHAs W HENONApHAs) CBA3b.
DIIeKTPOOTPHUIATENBHOCTE XUMIIECKHX 3IEMEHTOB. IoHHas CBA3.

Crenenp  okumcieHus.  OKHCIHTEIBHO--BOCCTAHOBUTEIBHEIE — PEAKIHUH.
TTpomecchl OKMCIEH S B BOCCTaHOBNeHNUs. OKUCIHTENH U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnEpUMEHM:

p3ydeHne o0paslloB BEHIECTB METAJUIOB M HEMETANIOB, B3aMOJIEUCTBHUE
TMApPOKCHIA LWHKA C pPacTBOpaMu KHUCJIOT H miesiouel, MPOBEeACHHE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIHUTEIbHO-BOCCTAHOBHUTEILHBIX peakuun
(ropeH¥e, Peakuyy pasIoKeH s, COEINHCHNU).

Meosrcnpeomemmble c6a3U



Peanusaiyss MeXIIPeIMETHEIX CBsi3ell IpH H3ydeHHH XMMHUM B 8 Kiacce
OCYIIECTBISETCS Yepe3 HCIONB30BaHME KaKk OOMMX eCTECTBEHHO--HAYTHBIX
TIOHSITUM, TaK U IOHSTHH, SBISIOMINAXCS CUCTEMHBIMHU JJISI OTHACIBHBIX ITPEIMETOB
€CTECTBEHHO--HAYYHOT' O [IUKIIA.

Of1LIKe ecTeCTBEHHO--HAyYHBIE MTOHSTHS: HAyYHBIH (aKT, TUIIOTe3a, TEOPH,
3aKOH, AQHANW3, CHHTE3, KIAacCHQUKAlWs, I[EPHOAMYHOCTb, HAOJIONCHHE,
5KCIIEpHMEHT, MOJIETIMPOBAHKE, U3MEPEHHE, MOJICNIb, ABIICHHUC.

®wuspka: MaTepus, aroM, O3JEKTPOH, IIPOTOH, HEUTPOH, HOH, HYyKIUJ,
M30TOIBI, PAAMOAKTHBHOCTD, MOJEKYIa, 3EKTPUIECKUH 3apsj, BEIIECTBO, TeO,
06BEM, arperaTHoOe COCTOSHHE BEIIECTBa, Ia3, PU3NICCKUE BEIMIUHBL € IAHLIB
H3MepeHus, KOCMOC, ITaHeTsl, 3BE3.1b1, ComHIIe.

Buomnorus: poTocuHTe3, AbIXaHUe, OHochepa.

Teorpapms: atmoctepa, THApocdepa, MHUHEPANBl, TOPHBIC TOPOMIRL
MOJIe3HbIe UCKOMIaeMbIe, TOIIUBO, BOJHBIC PECYPCEL.

9 KIIACC

BemecTBo H XUMHYecKas peaKius

IMepuomuueckuii 3axoH. [leproauyeckas cuCTEMa XMMUIECKIX SJICMEHTOB .
N. Menneneesa. Crpoenne aTOMOB. 3aKOHOMEPHOCTH B H3MCHCHUH CBOICTB
XUMHUYECKHX DHIEMEHTOB IIEPBBIX TPEX IEPHOJOB, KalKs, Kajiblui M HX
COeWHEHUN B COOTBETCTBUM C IIOJIOKEHHEM OJJICMEHTOB B ITepuoaudecKon
CHUCTEME U CTPOEHUEM HX aTOMOB. .

CTpocHHe BeIIeCTBA: BHIBI XHMUYECKOW CBS3M. THIIBI KPHCTALTHICCKHX
pEIéTOK, 3a8BUCHMOCTh CBOUCTB BEIleCTBA OT THIIA KPUCTAUTAIECKON PEIMETKU U
BHJIa XUMUYECKOH CBSA3M.

Knaccuduxanmss 1 HOMEHKIATYpa HEOPraHMYECKUX BCILCCTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCHINMXCS K pPAasUYHBIM KjlaccaM HEOPraHUIeCKHX
COeMUHEHUl, reHeTHYecKas CBSA3b HEOPraHNIeCKUX BEIICCTB.

KitaccuHuKaIus XUMAYECKUX PEaKIUi 110 Pa3IMIHBIM IPH3HAKAM (o uuciy
M COCTaBy YYacTBYIOLUIMX B PEaKIMy BEIIECTB, I10 TCITIOBOMY sbdexTy, IO
3MEHEHWIO CTereHel OKUCIEHUsST XUMHIUECKHX 3JIEMEHTOB, 10 00paTHMOCTH, 10
YUaCTHIO KaTalu3aTopa). JK30- U 9HAOTEPMUUECKUC PeaKInHy, TEPMOXUMHUYECKHE
ypaBHEHUS.

[ToHsTHE O CKOPOCTH XMMHYEeCKOM peakiuu. IIoHATHE 00 00paTUMBIX H
HeOOPATUMBIX XAMUIECKIX peaKiusax. [oHITHe O TOMOTEHHBIX M TeTEPOTCHHBIX
peaximsax. [lonstre o kKatanuse. [ToHsTHE O XAMUYECKOM PaBHOBECHH. @dakKTOpHI,
BIMSIONE HA CKOPOCTh XWMHYECKOM PpEaKluu M IIOJOXKEHHE XUMHIECKOTo
paBHOBECHS.

OKHCIATEIbHO-BOCCTAHOBUTEIBHEIE ~ PEAKIUY,  3JIEKTPOHHBIH Oayranc
OKHCJIUTEIHHO-BOCCTAHOBUTEIIPHOM  pPEaKLHH. CocraBieHue  ypaBHCHHH
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OKHUCJIUTENBHO--BOCCTAHOBUTENBHBIX pEaKkIMil C MCHOJb30BaHMEM METOZA
AIIEKTPOHHOTO HajaHca.

Teopus 3MEKTPOIUTAYECKON TUCCOUAU. DIIEKTPOIUTEL X HEJIEKTPOJIUTEL
KaTtnonsl, aHnoHbl. MexaHW3M AUCCOLMAIIMN BELIECTB C PA3NUYHBIMU BUIAMHU
XuMHIeckoi cBs3u. CterneHs qucconuaruu. CuibHbIE U cladble 371eKTPOIATHL.

Peakiinu HOHHOTO o6MeHa. Y CITOBHS MPOTEKaHHS Peakiliii HOHHOro 0OMeHa,
IIOJIHBIE ¥ COKpalléHHble HOHHBIE ypaBHeHUs peakuui. CBoMcTBa KHCIOT,
OCHOBaHHWI W coJleli B CBeTe TMPEACTaBICHUM 00 3IEKTPOIUTUIECKOM
nuccormanui. KagecTBeHHBIE peakluu Ha HOHBI. [IoHATHE 0 THAPOIIU3E COTIEH.

Xumuueckuii IKCnepumernm:

O3HAKOMJIEHHE C MOJENSMHU KPUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — META/VIOB W HeMeTauloB (TpaduTa W anmasa), CIOXKHEIX BEIIECTB
(x70puma HaTpHs), UCCIEIOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM DEaKIUH
OT BO3JAEHCTBUS Pa3IM4YHBIX (DAKTOPOB, HKCCIENOBAHUE JIIEKTPOIIPOBOTHOCTH
pPacTBOPOB BEIECTB, IIpollecca IWCCOIMAIIMM KUCIOT, IIeN04Yed M Ccojed
(BO3MOKHO  WCIIOJIB30BaHHWE BHUAEO MAaTepHalioB), IPOBEIECHHE  OILITOB,
WUTFOCTPUPYIOIIUX ~ IIPU3HAKA  [POTEKaHWs  peakuii HOHHOro  oOMeHa
(obpazoBanme ocanka, BBIIENEHHE ra3a, 00pa3oBaHHE BOJBI), OIBITOB,
WILUTFOCTPUPYIOIIUX ~ [IPUMEPBI  OKHCIHTENbHO-BOCCTAHOBUTENBHBIX — PEaKIUi
(ropeHue, peakiliu Pa3IOKEHUs, COSAUHEHNUS), PACIIO3HABAHNE HEOPraHWIECKUX
BEIIECTB C TIOMOIIBIO KAUeCTBEHHBIX pEaKIMid Ha  HOHBI, PCLICHHE
SKCIIEPUMEHTAIIBHBIX 33a4.

HemeTansbl 1 UX coefHHEHHS

O6Imas XapakTepucTHKa TranoreHoB. (OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKkTepHbIE CTeleHn okucieHws. CTpoeHne B (QU3UUECKHE CBOHCTBA MPOCTBIX
BEIIECTB — TIalOreHOB. XMMHMUYECKHME CBOMCTBA Ha IpHUMepe  XJjopa
(B3aMMOJIEHCTBHE C MeTaUlaM¥, HeMeTalllaMM, Iernodamu). XJIOPOBOXOPOL.
CoJssiHas KUCIIOTa, XMMHYECKHME CBOWCTBA, MOJMydeHWe, IpuMeHeHue. JleicTBre
XJIOpa ¥ XJIOPOBOIOPOJa Ha OpraHU3M dHeyoBeKa. BaxmHewime XJIOPUIB M WX
HaXOJKJIEHUE B IIPUPOJE.

O6masi xapakTepucTuKa dieMeHToB VIA-rpynmsl. OcoOG€HHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTeleHu okucieHws. CTpoeHHe M (QU3MYECKHE CBOUCTBA
TIPOCTEIX BEIECTB — KUCIOPOa U Cephl. AJIOTPOIHEIE MOIUPUKAIIMA KHCIOPOAa
M cepbl. XuMmueckue cBoiicTBa cepsl. CepoBONOPOA, CTPOSHHE, (QUIMYCCKHUE U
xuMuueckre cBoicTBa. OKCHUIBI Cephl Kak IIPEICTaBUTEIN KHCIOTHBIX OKCHIIOB.
CepHas KHCIOTa, (QU3MYeCKMe W XHUMHUYecKWe CBoMcta (obmme  Kak
IpeNCTaBUTENs Kiacca KHCIOT M cremuduueckue). XUMHYCCKUE pEaKlnH,
JeXale B OCHOBE IPOMEINUIEHHOTO CIOCO0a IONydeHUS CEPHOW KHCIOTBHI.
[TpuMeHeHne cepHOM KUCIOTHL. COoNK CEPHOM KUCIOTHI, KaueCTBEHHAs peaKkus Ha
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cynbbar-ron. Haxoxmenne cepbl U e€ cOeNWHEHMH B npupoje. XUMHIECKOe
3arps3HEHHe OKDYXKAIOWIeH Cpeibl COCJMHEHHSAMH Cepbl (KHCIOTHBIC TOXK]TH,
3arpsA3HEHMe BO3IyXa U BOZOEMOB), CIIOCOOBI €r0 IIPEAOTBPAICHHS. |

O61mast XapakTepucTyHKa 371eMeHTOB VA-rpynnsl. OcoGeHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIC CTENICHU OKHCIEHMA. A30T, paclpoCTPaHCHHE B MPUPOAE,
hu3MUecKre U XUMUUECKre cBOicTBa. KpyroBopoT azora B ipupoze. AMMH2K, €T0
hu3HUUYeCKHe U XMMUYECKHUE CBONCTBA, MOTydeHre U npumeHerre. Comy aMMOHHS,
wX (U3NUECKUe W XMMUYECKHE CBOMCTBA, MpuMeHeHHe. KauecTBeHHAs peakius Ha
HOHBI aMMOHHS. A30THas KUCIIOTa, €& IMOMydeHHe, QU3MYECKHEe U XUMUYECKHUE
cBoiicTBa (0Omvie Kak IPEeNCTaBUTENS Kiacca KHCIOT H crenupuaecKue).
Wcronp30BaHie HWUTPATOB W COJed aMMOHHS B KadeCTBE MMHEPATbHBIX
ymo6pennit. XuMudeckoe 3arpsa3HeHne OKPYKaroIled Cpebl COSTMHEHUAME a30Ta
(KHUCIOTHBIE IOXMIH, 3arps3HEHHe BO3/IyXa, ITOYBBl M BOLOEMOB). docdop,
AJUIOTpOIHEe Mofmpukauu (pocdopa, buMUecKre W XUMHYECKHE CBOHCTBA.
Oxcux docdopa (V) u hochopHas KHCI0Ta, QU3HIECKHE U XUMIISCKIES CBOKCTEA,
nonydenue. Mcmonp3oanue GochaTos B KAYeCTBE MUHEPATBHBIX Y100PSHHH.

O6mmas xapaKTepucTuka d1eMeHToB IVA-rpymnmsl. OcoGeHHOCTH CTpOSHHUS
ATOMOB, XapaKTepHble  CTEICHH  OKMCIEHHWs.  YIJIepoJ,  aIOTPOIHBIC
MOIHGUKAIMA, DPaclpoCTpaHeHWe B IIPUPOZE, (QU3NUYECKHEe M XUMUICCKHC
cBoiicTBa. Ancopbrms. Kpyrosopor yriepona B mpupofe. OKCHABI yIepona, ux
bU3MUecKhe W XHUMHYECKHEe CBOWCTBA, MCUCTBHE HA OKMBBIE OPTaHM3MBL
[TONydeHHe ¥ IPEMEHeHHe. DKOIOTMYecKHe MpOOIeMbl, CBA3AHHBIC C OKCHIOM
yriaepona (IV), rumoresa rio0aibHOTO IOTEIICHHSA KIMMATA, MIapHUKOBBIA
5pdexT. YronbHas KUCIOTa U €€ CONM, MX (PU3NUCCKHE M XUMUYECKUS CBOMCTBA,
monyueHue ¥ rpuMeHeHHe. KadecTBEHHas peaknusi Ha KapOOHAT-UOHEL
Hcrmons30BaHle KapOOHATOB B OBITY, MENUILIMHE, TPOMBIIITIEHHOCTH M CEIIBCKOM
XO3SICTBE.

[TepBoHAYANBHEIE [OHSITHA 00 OPraHMYECKUX BEIIECTBAX Kak O COCJMHEHUAIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTAUIIEH, STaHOJ, INIALIEPUH, YKCyCHas KHCJIOTA).
I[IpupoaHElE MCTOYHUKK YIIEBOAOPONOB  (Yroib, TIPUPOIHBIA Tra3, HEPTH),
IPOAYKTHl UX IepepaboTky (OeH3uH), MX pOIb B OLITY W TPOMBILIUIEHHOCTH.
[ToHsITHE 0 GHONOrMUECKH BKHBIX BEIIECTBaX: XUpPaX, OelKax, yriieBojax — i uX
poNM B OKW3HM deloBeKa. MaTepuanpHOe ~EIMHCTBO  OPTaHMTIECKHX M
HEOpTraHWMYeCKUX COENUHEHUH, :

Kpemuuii, ero OQuspueckHe ¥ XMMHYECKHE CBOHCTBA, IMOIyYCHHC U
npumenenne. CoelUMHEHHs KpPEeMHUS B IIPUPOXE. O6ume TpencTaBieHHs 00
oxcune kpemuus (IV) 1 kpemHHeBol kucnoTe. CHIMKATBIL, WX HUCIOJIB3OBAHUC B
6BITY, B IIPOMBIIUIEHHOCTH. BakHelime CTPOMTENBHBIE MaTepHabl: KepaMuka,



CTEKJIO, IIeMEHT, OeToH, )Kene300eToH. [TpobiaeMbl 6e30IaCHOr0 HCIONB30BAHUS
CTPOUTENHHBIX MaTepHAIOB B [IOBCEIHEBHOMN JKU3HM.

Xumuueckuit IKCnepumMenm:

M3ydeHre 06pa3loB HEOPraHWYEeCKHX BEIeCTB, CBOMCTB CONSHOM KHUCIIOTEL
TIpOBe/IeHIEe KaueCTBEHHbIX PeaKkiyil Ha XJIOPH-HOHbI U HAOJIOACHHUE IPU3HAKOB
UX IPOTEKAHHS, OIBITEl, OTpaKafomme GHU3WUecKHe M XMMHYECKHe CBOHMCTBA
rajJoreHOB W HX COeIMHEHHH (BO3MOXHO HMCIOJb30BaHIE BUIEOMATEPHANOB),
O3HaKOMJICHHE ¢ 00paslaMyd XJIOpUAOB (TalOreHUI0B), O3HAKOMICHHE C
obpasiiaMu  cepbl M €€  COeNMHEHMAMM  (BO3MOXHO  HCIOIB30BAHWC
BH/ICOMATEPHAJIOB), HabMoneHue TIpoliecca o0yTIUBaHKs caxapa IOf JeHCTBHEM
KOHIIGHTPHPOBAHHON CEpHOM  KWCIOTHI, W3ydeHHE XHMUYECKHX CBOWCTB
pa30aBIeHHON CEPHOM KUCIOTHI, IPOBEICHNE KAYeCTBEHHON PeaKIuy Ha cynsdar-
WOH ¥ HaOJIOeHHe TNpU3HAKa eé MPOTeKaHHs, O3HAKOMIEHHE C (QU3NYCCKUMU
cBo¥icTBaMH a3oTa, (Gochopa W WX COSAUHEHHMH (BO3MOXKHO WICIONIB30BaHUE
BU/IEOMATEpUANoB), 06pasaMy a30THBIX U (OCHOPHBIX yHOOPEHHH, IOTyICHHE,
cobupaHue, paclio3HaBaHWE U M3y4YeHHE CBOWCTB aMMHaKa, IPOBEACHUS
KaueCTBEHHBIX PeaKIMii Ha MOH aMMOHHUSA U GocdaT-uOH ¥ U3yICHUE NTPU3HAKOB
MX TIPOTEKaHHUs, B3aUMOIeCTBIE KOHIIEHTPUPOBAHHOM a30THO! KUCIIOTEI C MEABIO
(BOSMOXKHO  WCIIONB30OBAHME  BUJEOMATepHanoB),  U3yd4eHHE  MOJeleH
KPUCTAUNIMYECKAX DELIETOK anMasa, rpapura, QysuiepeHa, O3HAKOMICHHE C
TIPOIleccOM ajIcOpOIMH pPAacTBOPEHHBIX BENIECTB AKTUBUPOBAHHEIM YITIEM U
YCTPOMCTBOM IPOTHBOTa3a, HMOIydeHHe, COOMpaHue, pacllo3HaBAHUE U U3y<CHUE
CBOJCTB YTJIEKHCIIOTO ra3d, MPOBEfeHHEe KAaueCTBEHHBIX peakiui Ha kapOoHaT U
CUJIMKAT-MOHBl M U3ydeHHWe TIPU3HAKOB KX IIPOTCKaHMS, O3HAKOMIICHHE C
MPOAyKIUEN CHUIMKATHOX IIPOMBIIUIEHHOCTH, PEIIeHHE JKCIEPUMEHTaIbHbIX
3aja4 1o TeMe «BaxkHelie HeMeTaJUIbl U MX COCTMHECHUS.

MeTa/uTbl H HX COCIHHEH U

O611ast XapakTepUCTHKa XUMUYECKHUX JJIEMEHTOB — METAJIOB Ha OCHOBAHHMH
yx monoxkeHus B Ileprogmdeckol cumcTeme xummdeckmx osmementoB [l M.
MenzeneeBa U cTpoeHus aromoB. CTpoeHHe MeTajioB. MerannudecKkas CBA3b U
MeTalMyecKasl ~ KpUCTAIUIMYeCKas — pelIéTka.  ONEKTPOXHUMUIECKHH Pl
HaIpsDKeHuH MeTauioB. OU3HIecKre ¥ XAMUYECKHE CBONCTBA METAILIOB. O6mue
CrIocoOBl TOMydYeHHss MeTayuloB. lloHATHE O KOPPO3HM METAJIOB, OCHOBHBIC
cIIoco6BI 3ammTH uX OT Kopposuu. CIutaBel (cTallb, YyTyH, JEOPalfOMHHHH,
OpoH3a) U UX IIPUMEHEHHE B ObITY ¥ MIPOMBIIIIEHHOCTH.

[Lleo4HbIe METaJUIbL: MOJOXeHHe B Ileproquveckoil CHCTeME XUMHUIECKUX
snemenTos JI. VI. MeHzeneeBa, CTpOEHHE HX aTOMOB, HAXOXAECHHE B IPHPOTE.
DuU3HYecKie U XEMAYECKHe CBOWCTBA (Ha IpuMepe HaTpus U Kaius). OKCHAbL 1



TUIPOKCUIBI HaTpusi M Kanus. llpuMeHeHue INENTOYHBIX METAIOB M HX
COEIUHEHUN.

[lleno4HO3eMeNbHEIE METAUIBl MarHuii M KajblMd: IIOJIOXKEHHE B
[TeproarIecKOd CUCTEMe XUMUYECKUX 31eMeHToB [l W. MeHpeneeBa, CTpOEHHE
MX aTOMOB, HAXOXJIEHHE B pupoje. PuzndecKkue U XUMHUYECKHAE CBOWCTBA MarHUs
W Kanblis. BaKHeWInwe cOeqUHEeHHs Kaiblus (OKCHH, THUAPOKCHA, COJIH).
JK&cTKOCTE BOJIBI U CTIOCOOE! €€ yCTpaHEHHS.

AmmromuHni: nonoxenue B [leproandeckol cucTteMe XMMUIECKHAX dJIEMEHTOB
JI. 1. MengeneeBa, CTpoeHHe aToMa, HaxXOXJACHUE B Ipupoje. Dusnuyeckue U
XUMHUYECKHUE CBOMCTBA alIOMUHHUSA. AMGBOTEpHBIE CBOMCTBA OKCHIa W THAPOKCUIA
AITIFOMUHUSL. :

Wermeso: monoxenue B [lepHOIHIECKOM CHCTEMe XUMUUYECKUXK d1eMeHTOB 1.
M. MenzeneeBa, CTpOGHHE aTOMa, HaxOXAeHHe B npupoge. Pusuueckue H
XHMUYECKHE CBOMCTRA xene3a. OKCHIBL, THAPOKCHIE i conu xxenesa (II) u xxenesa
(ITI), ux cocTaB, CBOXCTBA U IIOJIyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O0OpaslaMd METAIUIOB M CIUIABOB, HMX (GU3HIECKUMHU
CBOJMCTBAMH, W3yUeHHME pe3ylbTaToOB  KOPPO3HH  MeTalloB  (BO3MOXKHO
HCIIONG30BAaHNE BHEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOIEWCTBUS OKCHIA
KaNblUs ¥ HATpus C BOJOH (BOSMOKHO WCIIONB30BAHHE BHEOMATEPHAIIOB),
UCCIIeIOBAaHUE CBOMCTB XXECTKOM BOJBI, IIpOLlEcca TOPSHHUsS XKeme3a B KHCITOPOJIE
(BO3MOXHO  WCIIOJIB30BAHME  BHUAEOMATEPHAIIOB), IPU3HAKOB  IPOTEKAHWUI
Ka4deCTBEHHBIX pPeaKluii Ha MOHBI: MarHus, Kajbllvs, allOMUHUS, LIUHKA, XKee3a
(1) u xemnesa (II1), menu (II), HaOmroNeHKE U OTMCAHUE IPOLECCOB OKPAITABAHNA
MaMeHM WOHAMM HAaTpus, Kajiusi W Kanblusd (BO3MOJKHO WCIIONB30BaHUE
BH/IEOMATEPUAIIOB), UCCIeNOBaHIE aM(MOTEPHEIX CBOMCTB I'MIPOKCHIA ATFOMAHAL
¥ FHPOKCHIIA IIHHKA, PEllleHre SKCIePHMEHTaNbHEIX 3a1a4 110 TeMe «BaxHeimme
METaJUTBI ¥ UX COSAUHEHUS.

XHMHS ¥ OKpY:KaloIas cpeaa

BemmecTBa ¥ MaTepuansl B TOBCEIHEBHON JXM3HH deloBeka. besomacHoe
HCIIONL30BaHKe BEIIECTB M XMMHUECKUX peakiuid B ObITy. IlepBast TIOMOIIb IIPH
XAMHYECKHAX 0’KOTaX U OTPaBIECHUSIX.

XyMHdeckoe 3arpsA3HEHHe OKpYIKalolllel cpelsl (TpelesbHas NOIIyCTHMAs
KOHIleHTpaIws BemecTs, naitee — [1JIK). Poss xuMuu B peIICHUN 9KOJIOIHICCKUX
mpobJiem. '

Xumuueckuii IKCnepuUMenm:

U3ydeHne o0pasiloB MaTepUasioB (CTEKIO, CIUIaBBl METAJIOB, IIONTUMEPHBIC
MaTepHabl).

MeosicnpeomemHule ceaA3U



Peanmzanus MeXTIpeIMETHBIX CBSI3€H NpU HU3YYeHUH XWMHHA B 9 KIacce
OCYILECTBIIIETCS depe3 MCIIONB30BaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
TIOHATHH, TaK U MOHATHH, SBJIAIOMIMXCS CACTEMHBIMH VIS OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAyYHOTO [IAKJIA.

OOmue ecTeCTBEHHO-HAyYHBIE TTOHSATHS: HAay4HBIH ()akT, THIIOTe3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccuUKalus, IepHOAUYHOCTh, HaOIIOAEHUE,
DKCIIEPUMEHT, MOJCINpPOBaHUE, W3MEpeHHe, MOJENb, SBJICHWUE, ITapHUKOBBIN
3G (}eKT, TEXHOIOT U, MaTepUab.

duspKa: MaTepusl, aToM, OIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIHUI,
U30TOIBI, DPagMOaKTHBHOCTh, MOJEKYyNa, JJIEKTPUYECKHM 3apsi, POBOAHUKH,
ITONYNPOBOJHYKY, IUSNEKTPHKM, (OTOSIIEMEHT, BEIIECTBO, TeNO, OOBEM,
arperaTHOE COCTOSHEE BEIecTBa, I'a3, pacTBOP, PACTBOPUMOCTE, KPUCTAIITHIECKas
peméTKa, CIuTaBbl, GU3NIECKUE BENUUMHBL, €OUHHUIBI M3MEPEHHs, KOCMHYECKOe
IIPOCTPaHCTBO, IIAHETHI, 3BE3/1bl, ComHIIE.

Buonorus: QoTocuHTe3, IbIXaHHe, Onocdepa, dKOCHCTEMA, MUHEPATIBHBIC
yI0OpEHHUs, MUKPOIJIEMEHTHI, MaKpO3JIEMEHTH], TUTATEILHBIE BEIIECTBA.

Ieorpadus: armocdepa, rumpochepa, MHUHEPAIBl, TOPHBIC TIOPOIEL,
II0JIE3HBIE HCKOIIaeMbIe, TOIINBO, BOAHBIE PECYPCHIL.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHHA HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS IIPOrpaMMBI OCHOBHOTO —OOILIEro
o0pa3oBaHUs JOCTHUTAIOTCA B XOJie¢ OOyYeHWS XWMHUU B €JIUHCTBE yqe6H0171 151
BOCIIMTATEIbHON [NEATEIBHOCTHA B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUNCKUMU
COLIMOKYJIBTYPHBIMA U JIYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMH, IPUHATEIMA B
o0IlecTBe IIpaBHJIaMU M HOPMaMH{ TIOBEJEHUS M CIIOCOOCTBYIOT IIpoIleccam
CaMOIIO3HAHUs, CAMOPa3BUTHS U COITHATTU3AIINN 00y IarOIINXCSL.

JIAYHOCTHBIE ~ pe3yNbTaThl ~ OTP@XalOT  TOTOBHOCTh  OOYYarOMIUAXCS
PYKOBOJICTBOBaTbCS CHUCTEMOW TO3WTUBHBIX IIEHHOCTHBIX OpPHEHTAlMM W
pacIIUpeHre OIIbITa IeITeIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpHoTHYECKOT0 BOCIUTAHUS

LIEHHOCTHOT'O OTHOIICHHS K OT€YECTBEHHOMY KYIBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HacJeOulo, MOHWMAaHUS 3HA4YeHUS XWMHUYECKOM HAyKd B XU3HU
COBPEMEHHOTO OOIIeCTBa, CIIOCOOHOCTH BIIANETh JOCTOBEpHOM MHGoOpMaIuen o
IIEPENIOBEIX IOCTHKEHUAX U OTKPHLITUSX MHPOBOM M OTE€YECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAy9HBIX 3HAHMAX 00 yCTPOMCTBE MUpa U OOIIECTBE;,

2) rpaxJaaHCKOro BOCIIUTAHHS:

MIPEJICTABIIEHAS O COIMAJIBHBIX HOpPMax M IIpaBUJaX MEXIUYHOCTHBIX
OTHOIIEHWHA B KOJUIEKTHBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
IIOJIE3HOM,  y4eOHO-MCCIEeOBAaTeNbCKOW, TBOPUYECKOM M OpyrHX  BHOAxX
NEeSITENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM MAEATEIBHOCTH IIPH
BBITIOJTHEHUHM Y4YeOHBIX, II03HABATENbHBIX 3aJa4, BBIIIOJIHEHUU XUMHUYECKUX
HKCTIEPUMEHTOB, CO3JaHNH yueOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHHIO
U B3aWMOIIOMOIIM B TIpoIlecce 3TOW Yy4eOHOM [eATEINbHOCTH, I'OTOBHOCTH
OIIEHMBAaTh CBOE TIOBEACHHWE W IIOCTYIKH CBOUX TOBAPHUIIEH C IIO3HMIUU
HPaBCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS ITOCIIEICTBUAN ITIOCTYIIKOB,;

3) HEeHHOCTH HAYYHOI0 MO3HAHHUS:

MUPOBO33pEHUYECKUE TMPEJCTABICHUS O BEIlleCTBE M XWMUYECKON pEeaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YDOBHIO DPasBHTHS HAyKd M COCTABILIOLINE
OCHOBY Ul [TOHHMaHMs CYIIIHOCTH HAYYHOU KapTHUHBI MEpa, IIPEACTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUsI IIPUPOIBI, B3aUMOCBA3AX 4YeJIOBEKa C
IIPUPOTHON CPEIO, O POTU XUMHUU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

TI03HABATENbHbIE MOTHBEI, HAIPABIEHHEIE HA IIOJTyYeHWE HOBBIX 3HAHMUM IIO
XAMHUH, HEOOXOIUMEIE U1 OOBSICHEHHS HaAOIIOJaeMBIX IIPOIECCOB U SIBJICHHUM,
[MO3HAaBaTENIbHON, MWHOOPMAITMOHHON M YUTATENbCKOM KYJIBTYphI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENBHOM paboThl C yYeOHBIMH TEKCTaMH, CIIPaBOYHOM



JTUTEePaTypOH, MHOCTYITHBIMH TEXHHYECKUMH CpelcTBaMid HHGOPMaIHOHHBIX
TEXHOJIOTHH;

HHTEpeC K OOYYEeHHIO M TMO3HAHWIO, JTI0003HATEIbHOCTh, I'OTOBHOCTH H
CIIOCOOHOCTE K camMoo0pa3oBaHUIO, IIPOSKTHOM U HCCIIEeN0BATEIbCKON
IeATENLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U ypOBHS OOy4YeHHS B
JNaJlbHEUIIEM;

4) dbopMupoBaHHs KyJbTYPbI 310POBb:

OCO3HAHHE IIEHHOCTH JKM3HHM, OTBETCTBEHHOI'O OTHOIIEHHSI K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 3I0pPOBBI 00pa3 XXM3HHU, OCO3HAHME IIOCIENCTBHA U
HEIIPUATHE BPENHBIX PUBLIYEK (YIIOTPEOIEH S alKOroisl, HApKOTHKOB, KyPEHHU),
HeOOXOIUMOCTH COOMIOZIEHMs IpaBuil OE€30MacHOCTH IpH  OOpaIlleHHH C
XUMHYECKUMHM BEIIeCTBAMU B OBITY U peallbHOMN XU3HU;

5) Tpy10BOr0 BOCIIHTAHHS

HHTEPEC K MPAaKTHUECKOMY U3yUEHHUIO MPO(ECCUil ¥ Tpyaa pasaudHOro pona,
yBa)XEHHE K TPYIOy W pe3ylbTaTaM TPyAOBOH IEATEIBHOCTH, B TOM YHCIC Ha
OCHOBE IIpHMEHEHHs IpPEeIMETHBIX 3HAHWM MO0 XHMHH, OCO3HAHHEIA BEIOOD
WHIUBUIYaTbHOM TPaeKTOPHUU TPOJOIKEHMUS 00pa30oBaHus ¢ YIETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XUMHUM, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH,
yCIEIHON MpodeCcCHOHATBHOMN AESTENFHOCTH U Pa3BUTH HEOOXOIUMEIX YMEHUH,
TOTOBHOCTD aJallTHPOBATHCS B IPO(deCcCHOHAIIBHON Cpesie; |

6) 3K0710rHYecKOro BOCIIUTAHHSA

DKOJIOTHYECKH I[eJIeCO00pa3Hoe OTHOIICHHE K IIPUPOJE KaK HCTOHYHUKY
KU3HU Ha 3eMile, OCHOBE €€ CYIIeCTBOBaHUS, IOHUMAaHNe [IEHHOCTH 3/I0POBOTO U
GesomacHOro 00pa3a JKH3HM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
DHU3NIECKOMY U ICHXHYECKOMY 3J0pOBBIO, OCO3HAHHE LEHHOCTH COOMFOJICHHS
npaBuiI 0€30IaCHOTO MOBEICHUS IIPH paboTe ¢ BEIIECTBAMH, & TAKXKE B CUTYallHIX,
YIPOKAFOIINX 3I0POBBIO U KU3HHU JIFOJIEN,

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IIOTydaeMble IIPH H3yYeHWH XUMUH, IJIA
pEIlIeHHs 3a/1ay, CBA3aHHBIX C OKPY’Karolel NPUPOAHON CpesioH, AT OBRIIIECHISA
YPOBHS  DKOJOTMYECKOW  KyNbTYyphl, OCO3HaHMSA IJIOOAIBHOrO  XapakTepa
SKOJIOTHYECKMX MPOOJIeM W TyTed UX pelleHHs [IOCPEICTBOM METOJ0B XUMMUH,
5KOJIOTMYECKOT0 MBIIUICHUS, YMEHHs PyKOBOICTBOBATECS UM B IO3HABATEILHON,
KOMMYHUKaTUBHON ¥ COLMAIEHOM IIPaKTHKE.

METAIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTampeIMETHBIX pEe3yNbTaTOB BBIAENSAIOT 3HAYUMBIE LT
hOpMUpOBAHKS MHWPOBO33pEHUsI OOIIEHAyYHBIE MOHATHS (3aKOH, TEOpHs,
IIPHHIIAI, THIOTe3a, BakT, CUCTEMA, [IPOIIece, SKCIIEPUMEHT | IPYroe.), KOTOPhIe
HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4YEeOHBIX MpeaMeTax H TI03BOJIIOT Ha
OCHOBE 3HAHMI M3 HTHX IPeIMeToB (OPMUPOBATH MPEACTABIEHHE O IENOCTHOH
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HayJHOH KapTHHE MUpa, ¥ YHUBEpCaTIbHbIE yIeOHbIC NSHCTBUSA (mo3HaBaTeNbHEIE,
KOMMYHHKATHBHEIE, PETYJSITUBHEIE), KOTOpBIE OOECIEeUMBAIOT bopmupoBaHue
FOTOBHOCTH K CAMOCTOSTENGHOMY IUTAHWPOBAHWIO W OCYIIECTBIEHHMIO y4eOHOU
IEeSTEIBHOCTH.

TMo3HaBaTebHbIE yHHBEpcaIbHbIE YdeOHbIe JeHCTBHS

Ba3zoBble JiorHyecKkue AeHCTBHA:

YMEHMS HMCIIONB30BaTh MPHUEMBI JIOTHIECKOTO MBIIUIEHHS IIPH OCBOCHHHU
3HAHWN: PAacKPHIBATH CMBIC XUMUYECKHMX MOHATHH (BBIICNATH MX XapaKkTepHBIC
IpU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C JPYTUMH MIOHSTHSIMHU), UCIIONLE30BaTh
OHSTHS JUIS OOBICHEHNS OTIENBHEIX ()aKTOB U SBIEHUH, BEIOMPATh OCHOBAHMUS 1
KPUTEPUH JUIsl KIACCH(QUKALMA XAMWYIECKUX BEIIECTB M XMUMUICCKUX peaxiui,
YCTAHABJMBATH NPUIUHHO-CIIEJCTBCHHBIC CBA3H MEXAY 00BEKTaMH HM3yUICHHUS,
CTPOUTH JIOTUYECKHE PAcCyKAeHHUs (MHIYKTHBHBIC, NENyKTUBHEIC, 110 aHanoan)
JIeNaTh BEIBOJIBI M 3aKIIIOYEHUS,

yMeHHe TIPUMEHSTh B HpoIlecce IO3HAHUA TOHITHA (npenMeTHHe 15§
MeTarpeMeTHEIE), CUMBOIMIECKHE (3HAKOBBIE) MOZIEIIH, UCTIONB3YOMBIC B XUMHUM,
Ipe06Pa3oBBIBATH LIKPOKO NPUMEHSEMbIE B XUMUK MOJIENIbHBIE TIPEACTABIICHAT —
XPMUYecKril 3HAK (CHMBON DJIEMEHTa), XMMHYecKas (OopMyna M YpaBHCHHC
XUMPAYECKON PeakIuy — MPH PelIeHNH yIeOHO-[I03HaBaTeNbHBIX 3a1at, C yHIETOM
STHUX MOIENBHEIX IPEICTABICHUH BBISBIATE M XapaKTepU30BaTh CYIICCTBEHHBIC
IPU3HAKY M3ydaeMbIX 00BEKTOB — XMMUIECKHX BEIIECTB U XUMHUICCKUX peaKIuy,
BBISBIIATL  OOIMME 3aKOHOMEPHOCTH, IIPUYMHHO-CICICTBEHHBIC  CBASHM H
IPOTHBOpEUHs B H3y4aeMBIX IIpOLeccax U ABIECHUIX.

Ba3zoBble Heciie0BaTeIbCKHE TeHCTBHS:

yMEHHE WCIOJIb30BaTh IIOCTaBICHHBIE BOIPOCHI B KadeCTBE HHCTPYMEHTa
TO3HAHHMSA, @ TAalKe B KadecTBE OCHOBBI I (OPMHPOBAHMS THUIOTE3BI II0
[IpOBEpKe TPABUIBHOCTH BHICKA3BIBAEMBIX CY)XICHHH;

IpuoOpeTeHne OIbITa IO IUIAHUPOBAHMIO, OpraHu3alid H IPOBEIEHMUIO
YVUIEHUYECKUX OKCIEPHUMEHTOB, YMEHHE HaOmomaTh 3a XOIOM IIpoIiecca,
CaMOCTOSTENBHO IPOTHO3UPOBATH €r0 Pe3ylbTaT, HOpMyIHpPOBATH 0000IIeHAS |
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCACAOBAHMA, COCTAaBIISATh OTYET
0 TpojieNIaHHOH pabore. |

PaGora ¢ nundopmanmei:

yMeHHe BBHIOUpaTh, AHAIM3MPOBATE M HMHTEPIPETHPOBATH uHGOPMALIKIO
DA3IIYHEIX BHAOB X GOPM MPECTABICHNUS, IIOMyJaeMyi0 13 PasHBIX HCTOIHHKOB
(HAY4HO-TIOMYIApHAs IMTEpaTypa XMMUYECKOTO CONEpKAHUA, CIPABOTHBIC
rocobust, pecypcsl VHTepHeTa), KPUTHYECKH OLCHHUBATH TIPOTUBOPEUHBYIO |
HEIOCTOBEPHYIO HH(MOPMAIIUIO;



YMeHHe IPUMEHATh PA3TMYHEIe METOMB! M 3aIPOCHI IPH MOUCKe B 0TOGOpe
WH(OPMAIMK W COOTBETCTBYIOIIMX IaHHBIX, HEOOXOMUMBIX [UIf BBIIOJHEHUS
y4eOHBIX U ITO3HABATENBHEIX 3a1a4 OMpee]IEHHOTO THIIa, IPUOOPETEHNE OIIBITA B
00IacTH  WKCIOJB30BAHUS  HHGOPMAITMOHHO-KOMMYHHKATUBHEIX — TEXHOJIOIHH,
OBIIaJIcHHE KYJIbTYpOH aKTHBHOTO MUCIIOJIB30BAHUS PA3IUYHEIX IIOMCKOBBIX CHCTEM,
CaMOCTOSATENBHO BEIOMPATH ONTHMAIBHYI0 GOopMy TpeacTaBiIeHus HHOOPMAIMU U
WILTIOCTPUPOBATh pelllaeMble 3aJaddl HECJIOXHBIMM CXEMaMH, JIHuarpaMMaMi,
OPYTUMH GOpMaMu rpapyKy U UX KOMOUHAIUAMHY,;

YMEHHE HCIONb30BaTh MW aHaNW3WpoBaTh B IIporiecce ydeOHOW u
HCCIIE0BATENIECKON MeATENBHOCTH WHMOPMAIUIO O BIUSHUHM NPOMEIIIICHHOCTH,
CeIbCKOTO XO34MCTBA W TPAHCIIOPTA HA COCTOSHHE OKPY)KAIOUleW NPUPOIHOU
CpeIBl.

KomMyHHKaTHBHBIE YHHBepCaIbHbIE Y4eOHbIE JeHCTBHSA:

yMeHHs 3a[aBaTh BOMPOCHl (B Xome juanora H (WIHM) IOHMCKYCCHH) IIO
cymiecTBy  oOcyxkmaeMod — TeMbl, (GOpMYyIUpOBaTb CBOM  TPEITIOKCHUA
OTHOCHUTEIHHO BBITIOJIHEHUS TPEIJIOKEHHOM 3a/1a4H,

yMeHMs  IpEACTaBIATh  IMOJIydYeHHBIE  Pe3yNbTaThl  IIO3HABATENBHOM
JEATENBHOCTH B YCTHBIX M IHUCBMEHHBIX TEKCTax; [JeNaTh IPE3eHTAIUI0
pE3yIbTATOB BBINOJNHEHNUS XHMUYECKOTO dKCIepuMeHTa (1abopaTOpHOro OIIBITa,
1a60paTopHOi paGoOTHI IO UCCIENOBAHMUIO CBOICTB BEIIECTB, yIeOHOTO IPOEKTa);

yMeHHs y4eOGHOTO COTpYJHHMYECTBa CO CBEPCTHHKAMH B COBMECTHOH
[IO3HABaTEJBHOA M  HWCCISHOBATENbCKOM  NEATEIBHOCTH IPU  PEIICHUH
BO3HMKAIOLIMX IMPOOJIEM Ha OCHOBE yd&Ta OOLIMX HHTEPECOB M COTJIACOBAHUA
O3HUIMK (00CYyXIeHusI, OOMEH MHEHHSIMH, «MO3IOBBIE MITYPMBD», KOOpIUHALNSA
COBMECTHEIX JEeHCTBHH, OIpeneliecHWe KpUTEpHUEB II0 OIICHKE KadecTBa
BBITTOJTHEHHOMN paboTHI U ApyTHE). |

PeryssTHBHBbIE YHHBepcadbHbIe YdeOHbIE JeHCTBHA:

YMEHHE CaMOCTOSTENFHO OIpPENeNaTh LENH IeATeTbHOCTH, IIaHUPOBATH,
OCYILECTBIISIT, KOHTPOJIUPOBATh U IIPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO
e TeNIFHOCTD, BEIOUPaTh Haubonee 3 (GeKTUBHBIE CIIOCOOBI pellIeHus yIeOHbIX 1
[IO3HABATENLHEIX 3a/ad, CaMOCTOSTENBHO COCTAaBJISATh MM KOPPEKTUPOBATH
NPEVIOKEHHBIA  QITOPUTM AeHCTBAM INpM BBINOJHEHWM 3alaHUH C ydETOM
TIOJTydeHNs HOBBIX 3HAHHN 00 M3ydaeMBIX OOBEKTaX — BEIECTBaX U PEaKIHiX,
OLICHUBAaTh COOTBETCTBHE IIOJYYEHHOTO pe3ylbTaTa 3asBICHHOW IIeNH, yMeHue
HCIIONB30BATh U aHAJIM3UPOBATE KOHTEKCTEI, [Tpe/iaraéMple B yCJIOBHH 3a/IaHUH.

MNPEAMETHBIE PE3YJIbTATDI

B cocTaBe IIpeAMETHEIX pE3YJBTATOB II0 OCBOGHMIO 00s3aTEBHOTO
COIEpXKAHWsA, YCTAHOBJEHHOTO JaHHOM (enepalbHOM paGoued MPOrpaMMOH,
BBIIEJISIOT: OCBOEHHBIE OOYYAIOIIMMICS HaydHble 3HAHWS, YMEHHS M CIIOCOOBI
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NeifcTBUM, crenmpuyeckue sl [pPeAMEeTHOH obmacTé «XUMHA», BB
IeSTeNLHOCTH [0 IOJIYYEeHHIO HOBOTO  3HaHUS, €ro VHTEPIPETALlH,
IpeoGPa3OBAHTIO ¥ MPEMEHEHHIO B PA3IUYHBIX yYeOHBIX ¥ HOBBIX CUTYaLHAX.

K kxoHIy o0y4eHus B 8 kaacce IpeIMeTHBIC PE3yIbTaThl Ha 0a30BOM ypOBHE

JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCT y 00yJarOIIMXCs yMEHHH!

e PACKpHIBATh CMBICI OCHOBHBIX XMMWHYECKAX MOHATHM: aTOM, MOJIEKYIIa,
XUMIT9eCKHi 3eMeHT, TPOCTOe BEIIECTBO, CIOXKHOE BEIEeCTBO, CMeCh
(omHOpOIHAs ¥ HEOTHOPOJHAS), BAIEHTHOCTh, OTHOCUTENbHAS aTOMHAA U
MOJIEKyJIpHAs Macca, KOJIMYECTBO BEIIeCTBA, MOJb, MOJIIpHas Macca,
MAcCOBas 0N XUMHUIECKOTO SIIeMEHTa B COSIMHCHUH, MOJIPHEIA 00BEM,
OKCHI, KHCJIOTa, OCHOBAaHUE, COJb, BIEKTPOOTPULATENBHOCTH, CTCICHb
OKWCJICHHs, XAMUYecKas DPEeaKIus, KiacCH(QUKalus DPEeaKuud: peaKuu
COCIMHEHHs, pEaKlUWW pa3JIOoKEHHs, PEaKUdy 3aMeINeHusd, peaKklih
0OMeHa, 5K30- 1 SHIOTEPMUUECKUE PEakKIiy, TEIIOBON 2 (eKT peaKiuy,
AIpO aToMa, SNEKTPOHHBIA CJIOM aToMa, aTOMHAas opOuUTab, PamUycC
aToMa, XVMMHUYeCKas CBs3b, TOJAPHAsA U HEMOJSIpHAs KOBAJCHTHAS CBA3b,
HOHHAS CBS3b, WOH, KaTWOH, aHWOH, pacTBOp, MaccoBas NOJII BCILECTBA
(TpoIeHTHAs KOHIICHTPALKs) B PACTBOPE;

e WLTIOCTPHPOBATH B3AWMOCBS3b OCHOBHBIX XWMHYECKUX IOHATHH X
IPUMEHSTH 3TU IOHATHS TIPH OMMCAaHMH BEINECTB U UX IPEBPaICHUH;

e HCIONBH30BATh XUMHUYECKYIO CHUMBOIHKY Ui COCTaBIICHUS cbopMyn
BEIIIECTB U YPAaBHEHUH XUMUYECKUX PEAKIIUH;

s OIpeeTATh BANEHTHOCTH ATOMOB JJIEMEHTOB B OMHAPHBIX COGL[I/IHGHI/ISIX
CTeleHb  OKHMCJIEHWS  DSIEMEHTOB B  OMHApHBIX  COSAMHEHHIX,
NIPUHAIENHOCT BEIIeCTB K OMNPENeNEHHOMY KIaccy COeMHEHUN II0
dbopMynaM, BHA XUMHYECKOH CBA3u (KOBalCHTHAs U HOHHAs) B
HEOPraHUYECKUX COeUHEHHUSX;

o packpeiBath cMbicH [lepuosmyeckoro 3akona . M. Menieneesa:
[IeMOHCTPUPOBATh IMOHUMAaHHE IIEPHOIUYECKOH 3aBHCHMOCTH CBOICTB
XAMAYECKHX DJIEMEHTOB OT UX IOJOXeHus B Ileprofuyeckoi CHCTEME,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJNIEKYJIIPHOTO YUeHHUs, 3aK0Ha ABOTa/Ipo;

e ONHCHIBATH ¥ XapaKTepW30BaTh TaOIMUHYI0 (GopMy HepI/IO,[[I/I‘:IeCKOI/I
CHCTEMBI XUMHUECKHX OJIEMEHTOB: pa3jiM4yaTh IMOHATHSA «TJIaBHAA
noxarpynna (A-rpymmna)» ¥ «1o0odyHas MoArpyIna (B-rpyrima)», MaJble
GOJBIINE TEPUOMABl, COOTHOCHTh OOO3HAUCHUs, KOTOPBIE HMCIOTCA B
Tabmurie  «[lepHofMUecKas CUCTEMa XHMHUYECKHX OIeMeHTOB /I n.
MenneneeBay ¢ YHCIOBEIMH XapaKTEpUCTUKaMU CTPOCHHS aTOMOB



XMMHAYECKHX JJIEMEHTOB (COCTaB U 3apsf sapa, o0IIee YUCIIO AIIEKTPOHOB
U pACIPEeNICHUE UX 10 3JIIEKTPOHHBIM CJIOSIM);

e KiIacCUPUIMPOBATH XUMHUYECKHE 3JIEMEHTBI, HEOPraHHUECKHE BEIecTBa,
XUMUYECKHe DPeaknuu (II0 YHCIy M COCTaBy YYacTBYIOIIMX B PEaKIHH
BEILIECTB, 110 TEIJIOBOMY 3D heKTy);

e XapaKTepHu30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOWCTBA BEIIECTB
PA3HYHBIX KJIACCOB, MOATBEPKAAS ONUCAHKE IIPUMEPAME MOJIEKYIIAPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHIA;

e IIPOrHO3MPOBATH CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT MX KaYeCTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTEKAHUS XWUMHUUYECKUX TMpPEBpalleHUuN B
Pa3TUYHBIX YCIIOBUSX; |

e BBUHUCISATH OTHOCHTENBHYIO MOJEKYNSIPHYI0 U MOJLIPHYIO MAaccChl
BEIIECTB, MACCOBYIO JOJI0 XWMHYECKOrO »JJIeMeHTa I0 ¢opMyie
COEIMHEHNUs, MacCOBYIO JIOJIFO BEIIECTBA B PAaCTBOPE, IIPOBOAUTE PaCUETHI
10 YPaBHEHUIO XUMHUYECKOHN peaKIlnu;

e TPUMEHSATH OCHOBHBIC OIEPAIlU MBICIUTEIHHON NEATEITPHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, 000OIIeHHe, CHCTeMAaTH3allnio, KIACCHU(HUKALIUIO,
BBISIBJIICHHE TMPUYUHHO--CJICICTBEHHBIX CBsI3€d — U M3Y4YEHUS CBOMCTB
BEIIECTB W XHUMHYECKHUX pEakinif, ecTeCTBEHHO-HAay4HbIE METOLBI
MO3HAaHWSI — HaONIoJIeHWe, W3MEPEeHHe, MOAETUPOBAHUE, 3KCIEPUMEHT
(peanbHBIN U MBICIIEHHEIH);

e ClIEIOBaTh  IpaBWaM  IIOJIG30BAHUS  XMUMHUYECKOM  IIOCyNOM M
7ab0paToOpHEIM 000OpyIOBaHHEM, a TaKXke IpaBuiaM oOpalleHus C
BEIECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMHU IO BBIIIOJIHEHUIO
TabOPaTOPHBIX XUMHYECKHUX OIBITOB TIO TIIONYYEHHUI0 U COOHMPAHUIO
ra3oo0pasHbIX BEIeCTB (BOAOpPOAA M KHCIOPOZa), HPUIOTOBIEHHIO
DACTBOPOB C OIPENIeNEHHOM MaccoBOM moneil pacTBOPEHHOTO BEIIECTBa,
[IAHMPOBATb X  IPOBOIUTH  XHMHYECKHE  SKCIIEPUMEHTHL IO
pacro3HaBaHUIO PACTBOPOB IIEI0Yel M KUCIOT C IOMOILIBIO MHIUKATOPOB
(maxmyc, GenonbTanenH, METUIOPaHXK U APYTHE).

K koHiry o0yueHus B 9 KJacce IpeIMETHBIE pe3yIbTaTel Ha 0a30BOM ypOBHE

JOJIXKHEBI OTPaXkaTh CHOPMHUPOBAHHOCTH ¥ OOYYaOIINXCS YMEHWM:

e DAaCKpHIBaTh CMBICI OCHOBHBIX XHMWUYECKHX IIOHSTHH: XUMHYECKHH
DIIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, AaHHUOH, IIPOCTOE BEIIECTBO,
CIIOKHOE BEIECTBO, BaJEHTHOCTH, 3JIEKTPOOTPULATENBHOCTE, CTEIEHB
OKHCJIEHHS, XUMHUUECKas PEaKIUsd, XAMHUIeCKas CBs3b, TEIJIOBOU 3 (deKT
peakiuu, MOJb, MOJISIPHBIE  00BEM,  pacTBoOp,  SIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, DJIEKTPONATHYECKAs TUCCOLMAIUA, DEaKIHy HOHHOTO
o6MeHa, KaTalusaTtop, XHMHYeCKoe paBHOBECHE, OOpaTHMBle |



HeOOpATUMBIE PEaKIWH, OKHCIHTeNbHO-BOCCTAHOBHUTEIbHEIE DPEaKIUH,
OKHCJINTENb,  BOCCTAHOBUTENb, OKHCIEHHE H  BOCCTaHOBIEHHE,
aJTOTPOIHS, aM(OTEPHOCTh, XMUMUYECKas CBA3b (KOBAJlEHTHAs, MOHHas,
MeTaJUTMdecKasi), KpUCTaJUTMYecKas peméTka, KOpPpO3Ws METallIoB,
CIUIaBBl, CKOPOCTh XWMHUYECKOW peakIuh, MpeAesbHO NOIlyCTUMAas
koHneHTpanus [1/IK BemecTsa;

WITFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX IIOHATHH U
IPUMEHSTD 3TH TIOHATHS IPH OMTUCAHUN BEIIeCTB U UX IIPEeBpallleHu;
UCIIONB30BATh XMMHUYECKYI0O CHMBOJHUKY M COCTaBIEHHUS (OPMYII
BEIIIECTB ¥ YPaBHEHUN XUMUYECKUX PEaKLIUi;

OTIPEISNISITh BAJICHTHOCTD U CTEIIEHb OKUCIICHHU XUMUUECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3IUYHOIO COCTaBa, NPUHAIICKHOCTH BEIIECTB K
OIpeNeIEHHOMY KJIacCy COeIWHEHWH 1Mo (opMyiaM, BUA XHMHYECKOH
cBsi3M  (KOBaJleHTHas, HWOHHAs, MeETalIM4ecKas) B HEOPraHWYEeCKHX
COENUHEHUAX, 3aps]l HOHA TI0 XUMHUUYECKON (hopMylle, XapakTep Cpesl B
BOJHEBIX PACTBOPaxX HEOPraHWYECKUX COCNUHEHUH, THUIl KPHCTAIIINYECKOM
PEIIETKN KOHKPETHOTO BEIIECTBA; '
packpeIBaTh cMbIciH I[lepmommdaeckoro 3akoHa . M. Menzgeneesa u
JEMOHCTPHPOBATh €ro ITIOHWUMaHWe: OIMChIBATE M XapaKTepHU30BaTh
TabnuaHyio Gopmy Ilepromudeckoil CACTEMBI XMMHYECKHX SJIEMEHTOB!
pa3IuyaTh IOHATHS «riaBHas mmoarpymma (A-rpymma)y U «moOodHas
noarpymnma (B-rpymma)», Manble ¥ Oonblive IIEPHOABI, COOTHOCHTH
0003HaueHHUsl, KOTOpPhIE UMEIOTCI B IIEPUOJUYECKON Tabmuie, C
YUCJIOBEIMH ~ XapaKTEPUCTUKaMH  CTPOEHHS  aTOMOB  XMMHYECKHUX
JJIeMeHTOB (COCTaB ®  3apsn  sapa, oOllee 4YHCIO DJIEKTPOHOB H
pachpelelleHHe KX IO OJIEKTPOHHBIM CJOSM), OOBACHATE OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHWM CBOMCTB 3JIEMEHTOB M MX COEJIMHEHUH B
mpejenax MaJlbIX NIEPUOA0B U IVIABHBIX IOAIPYIII ¢ yIETOM CTPOSHHUA HX
aTOMOB;

KIaCCHQUIIMPOBATh XUMUYECKUE 3JIEMEHTEI, HEOPraHHIeCKUe BEIIECTBA,
XIMAYECKAe PeaKIuy (0 9YHCIy W COCTaBy yJacTBYIOIIUX B PEaKIUH
BEILI[ECTB, 10 TEIIOBOMY 3(M(deKTy, IO U3MEHEHHUIO CTEIEHEW OKMCICHUS
XUMHUYECKHUX 3JIEMCHTOB);

XapaKTepu30BaTh (OIMKCHIBATH) OOIIME M CIENHMUYECKHE XUMHICCKUE
CBOMCTBA TIPOCTBEIX U CIOXHBIX BEILECTB, IIOATBEPXKAas OIHUCAHUE
IpUMEpPaMH MOIIEKYJSIPHBIX UM HOHHBIX YPABHEHUH COOTBETCTBYIOIIMX
XAMUYECKUX PEeaKIii;

COCTABJIATh YpPABHEHHUS DSJICKTPOJUTHUYECKOHM IHUCCOLMALMU  KHCIOT,
Imenodeit ¥ cojei, MOJIHbBIE ¥ COKPAIEHHBIE YPaBHEHUS PEaKIMi HOHHOTO

¥



oOMeHa, YypaBHEHWs peakluid, MNOATBEPKAAIOIMX CYyLIIeCTBOBAHIE
TeHEeTUUECKOHN CBSI3U MEXIy BEIIeCTBAMH PA3THIHBIX KIIACCOB;
DACKPHIBATH CYIIHOCTh  OKHCIMTEIBHO-BOCCTAHOBMTENBHBIX — PEaKIHi
TOCPEIICTBOM COCTaBJIEHHS SJIEKTPOHHOTO Oallanca STUX PeaKInH;
IIPOTHO3MPOBATH CBOWCTBA BEINECTB B 3aBUCHMOCTH OT MX CTpOEHHS,
BO3MOXHOCTH IPOTEKAHHss XHMUYECKUX IPEBPAIEHAN B PA3IAYHBIX
YCIIOBHUSAX;

BBIYUCIISATh OTHOCUTENBHYIO MOJIEKYJISPHYI0O H MOJSPHYIO MacChl
BEIleCTB, MAcCCOBYIO [OJNIO XMMHYECKOTO SJIeMEHTa [0 (opmye
COeIMHEHNs, MACCOBYIO JIOJIIO BEILECTBA B PACTBOPE, POBOJUTE PACUETHL
II0 YPaBHEHHIO XUMHUYIECKON PEAKITUIL;

COOMONaTs ~ [paBHIa  IONB30BAaHUS  XHMHYECKOH — NOCYHOM |
1abopaTopHbEIM 00OpyZOBaHMEM, & TaKKe IpaBuia oOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMH IIO BBIITOJHCHUIO
NTaGOPATOPHBIX XMMUYECKUX ONBITOB II0 IOMYYEHHIO M COOMPAHHUIO
ra3006pa3HBIX BEIECTB (aMMUaKa i yrIeKUCIIoro rasa);
POBOIWTh  PEAKIWHW, IOATBEPXKIAIONMe  Ka4eCTBCHHBIA  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATH OIBITHBIM IMyTEM XJIOPHA-, opomun-,
Wonua-, KapboHaT-, (docdar-, CHIHUKAT-, CylIb(ar-, THIPOKCHI-MOHEL,
KATMOHBEI aMMOHMS M WOHBEI H3yYCHHBIX METAIUIOB, NMPHCYTCTBYIOIIME B
BOJHBIX PACTBOpaxX HEOPraHWYECKUX BEIIECTB, |
IPEMEHSATH OCHOBHBIE OIIEPAIMK MBICIUTEIBHON NEATENPHOCTA — dHAIA3
W CUHTe3, CpaBHeHHe, 0000IIeHMe, CHUCTEMaTH3alUio, BBIABICHHC
[IPUHHHO-CIIE/ICTBEHHBIX CBs3e# — I M3Y4eHHs CBOWCTB BEILCCTB H
XAMHYECKUX PpEakldi, eCTeCTBEHHO-Hay4Hble METOABI MO3HAHMA —
HAGIIONeHYe, U3MEPEHre, MOJIETUPOBAHKE, SKCIIEPUMEHT (PeallbHbI M
MBICJICHHBIN ).



TEMATUYECKOE IIJTAHUPOBAHHUE

8 KJIACC
KosudecTBo 4acoB
Ne HauMeHnoBaHue pa3ieioB
n/m U TeM IIpOrpamMmmbl Bcero RpETpockHES IlpakTudeckue paboThI
padoThl
Paznen 1. [lepBoHavyajJbHble XUMHYECKHE TOHATHS
XuMHS — BaxHas
11 0071aCTh €CTECTBO3HAHUS U 5 5
IPaKTHYECKON
ZIESITEIBHOCTH YEJI0OBEKA
12 BemmecTBa 1 XUMHYECKHE 15 1
peaxIuu
Hroro no paszaesry 20
Pa3pgen 2. Baxkneiimue npeacTaBUTe Il HEOPraHMIECKHUX BEIICCTB
2.1 Bosayx. Kucnopon. 6
ITonsTre 06 OKCHIAX
2.2 Bomopona.llonartue o 3 1
KHCIIOTaX ¥ COIIX
2.3 Bona. Pacteopsl. [londrue 5 1 1
00 OCHOBaHHUAX
2.4 OCHOBHBIE KJIaCCBI
HECOPTaHUYECKHUX 11 1 1
COESOUHEHUMN
Hroro mo pasaeiry 30

Pasgen 3. Ilepuogudeckuii 3aK0H 1 IlepuomudecKkas CHCTEMAa XUMUIECKHX 3JIeMEHTOB . I/I
Memnneneepa. CTpoenne aToM0B. XUMUYECKAs CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBHTeJIbeIe
peakuun

[TeprouyecKui 3aKOH U
[Teproauueckas cCHCTEMa

3.1 XUMHYECKHUX dIIeMeHTOB J1. 7
. Menene-eBa.
CtpoeHue aToMa
XuMHYecKast CBA3b.
39 OKHCITUTENBHO- 8 1
BOCCTAHOBUTEIILHEIE
peakiuu
Wroro no pasneny 15
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68 4 5

I10 TTIPOIT'PAMME




9 KJJACC

KomudecTBo 4acoB
Ne | HammenoBaHue pa3jesioB
n/n U TE€M IIPpOrpaMMbl Bcero KoHrpomEREe IIpaxkTudeckne padoThI
padoThI
Paspgen 1. BemecTBO M XUMHUYECKHE PEAKIHHU
IToBTOpEeHUE U
11 yrIyOneHue 3HaHuH 5 1
OCHOBHEIX pPa3felioB Kypca
8 xmacca
OcCHOBHBIE
1.2 3aKOHOMEPHOCTH 4
XPUMHYECKUX PeaKLui
DJIeKTponUuTHYIECKas
13 JIACCOLIMAIIUI. g 1 1
XHUMUYECKUE PEAKIUH B
pacTBOpax
HToro mo pasgeiry 17
Paznen 2. HemeTauibl 1 MX COeIMHEHHS
OO61mas XapaKTEpUCTHKA
2.1 XUMHYECKUX DJIEMEHTOB 4 1
VIIA-rpymmel. ['anoredst
OO6mas XxapakTepuCTHKa
29 XUMHYECKUX DJIEMEHTOB 6
VIA-rpymnmsl. Cepa u €€
COSIUHEH U
OO6mas XxapaKTepUCTHKA
XUMHYECKIX 3IIEMEHTOB
2,3 7 1
VA-rpynnsl. A30T,
dbocdop 1 UX COeTUHEHUST
O6mas xapaKTepUCTHKa
24 XUMHYECKUX HJIEMEHTOB 2 1 )
IVA-rpynmsl. YIieposa u
KPEMHUH U UX COCIMHEHHUS
Hroro mo pasaeiry 2
Paznmen 3. MeTabl M UX COeTMHEHHS
31 O6mue cBoMcTBa i
METaJUIOB
32 BakHel1ie METaJlIbL X 16 1 5
UX COCTMHEHHUS
Wtoro no pasaeny 15
Pazgea 4. Xumus 4 OKpy Kaomas cpeaa
41 BemectBa 1 MaTepHalbl B 3
JKH3HU YeJIoBEeKa
Wtoro o pasueny 15
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB 63 4 5
I10 TTPOTPAMME




