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Hacrosimmast paGodvass mporpaMMa MO XHMHH Ui ydamuxcs 8-9 KJIaccoB cocTaBieHa 6
coomseemcmeuu ¢ TpeOoBaHuAMU DeneparbHOTO0 TOCYAapCTBEHHOTO O0Opa30BaTENbHOTO CTaHAApTa
OCHOBHOTO 0011ero 00pazoBanus, Ha ocrose IIpuMepHOii porpaMMBbl IO Y4EOHOMY TIPEAMETY «XUMHUSI»,

¢ yuemom aBTOPCKOM IpOrpaMMBbl 8 coomeemcmeuy ¢ OCHOBHOM
00pazoBaTenpHON MporpaMMoi OCHOBHOTO oOmiero oopazoBanns MBOVY «lllwmsHeOarnckas CpemHss
oOpa3oBarenpHasi IIKOJA C YIAYOJIEHHBIM W3YYEHHEM aHTJIMHACKOTO  SI3BIKA» TyxaeBckoro

MYHUIUIIAJIBHOTO paﬁOHa

Peanusyercs npenmMeTHas JIMHNUS Y4EOHUKOB:

Haspanue yueOHuMKa, Ki1acc ABTOp W3narenscTBO

XuMusa
XuMus

Pabouas nporpamma paccuntana Ha 136 gacoB (2 gaca B Hezeno): 8 kiacc — 68 4acos,
9 knacc - 68 yacos.

Ilnanupyembie pe3yJbTaThl OCBOEHHS Y4eOHOI0 NpeaMeTa
8 kimace
JIuunocmmuole pe3ynbmamot

JIMYHOCTHBIC pPE3yJIbTaThl OCBOCHHS MPOTrPaMMbI OCHOBHOTO OOINEro OOpa3oBaHMs JOCTHTAlOTCS B
Xoae o6yqu1/151 XUMHHU B C€IUHCTBEC y‘-IC6HOI71 n BOCHI/ITEITGJH:HOfI NCATCIIBHOCTHU OpraHH3au1/m B
COOTBETCTBHH C TPAIUIIMOHHBIMA POCCHUCKHMH COIMOKYJIBTYPHBIMH W JTyXOBHO-HPaBCTBEHHBIMU
IOCHHOCTAMU, HpI/IHHTI)IMI/I B O6H.[€CTB€ HpaBI/IJIaMI/I nu HOpMaMI/I IIOBCACHUA U CHOCO6CTBYIOT HpOHCCCﬂM
CaMOIIO3HAHUS, CAMOPA3BUTHUS M COIMATTU3AIIUN 00YYarOIIUXCSl.

JImdHOCTHEIE pe3ynbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIE B YACTH:

I[MaTpuoTHYecKkoro BOCHUTAHNSA
1) HEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0, I[TOHMMAHMS 3HAYECHUS XMMHUYECKOW HAyKd B JKU3HH
COBPEMEHHOT0 O0IIecTBa, CHOCOOHOCTH BIAJeTh JOCTOBEpHONH HH(pOpMaled O MepefoBbIX
JOCTHKEHHAX M OTKPBITUAX MHPOBOM M OTEUYECTBEHHOW XHMHHM, 3aWHTEPECOBAHHOCTH B HAayYHBIX
3HaHUIX 00 yCTPOHCTBE MHpa U O0IIEeCTBa,;

I'pasknaHcKOro BOCIUTAHUA

2) mpencTaBiIeHUS O COLMAIBHBIX HOPMax M NpaBWIaX MEXJIMYHOCTHBIX OTHOIICHHH B KOJIJIEKTHBE,
KOMMYHHMKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO I10JIE3HON, YUeOHO-HCCIIE0BATEIbCKOM,
TBOPYECKOW M JIPYTUX BHJAX JIEATEIBLHOCTH; TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOW JEsITENbHOCTU
IpY BBINOJIHEHUH Y4YeOHBIX, IO3HABAaTEIbHBIX 3a7ad, BBHIIOJIHEHUH XUMHUYECKHX JKCIEPHUMEHTOB,
CO3/1aHMM Y4YEeOHBIX HPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAaHMIO M B3aMMOIIOMOILM B MpOILECCEe 3TOH
y4eOHON JesTeNbHOCTH; TOTOBHOCTH OLIEHHMBATh CBOE TOBEACHHWE W IOCTYNKH CBOMX TOBAapHUIIEH C
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUI TTOCTYIIKOB;

LenHoCTH HAYYHOTO MTO3HAHHUS
3) MHPOBO33PEHUYECKUX TMPEICTABICHUN O BEIMIECTBE M XWMHUYECKOW PEAKIIUU, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTABISIONINX OCHOBY JUIsl TOHUMAaHUS CYIIIHOCTA HAYYHOUH
KapTUHBI MHpA; TPEACTAaBICHHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS MPHUPOJBI, B3aHMMOCBS3IX
YeJI0BEKa C TIPUPOTHOM CPEIOi, O POJTH XMMHUH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;
4) IO3HAaBATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HAa IMOJIYYCHHUE HOBBIX 3HAHUHA 1O XUMHH, HGO6XOHI/IMBIX
JUTSL OOBSICHEHUS HAOJTF0/TAEMBIX MPOIIECCOB U SBJICHHUIA;
5) mno3HaBaTeNbHOH, WH(QOPMAIMOHHON W YHTATEIbCKOH KYyIbTYpbl, B TOM 4YHCIE HaBBIKOB
CaMOCTOSITETIbHOM  paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JINTEPATypOi, JIOCTYITHBIMHU
TEXHHUYECKUMU CPEICTBAMHU HH(POPMAIIMOHHBIX TEXHOJIOTHH;
6) wuHTEepeca K OOyYEHUI0 U IIO3HAHHWIO, JFOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHWI0, TIPOEKTHOH W WCCIEAOBATEIIbCKOM JESITEIIEHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBICHHOCTH U YPOBHsI OOYYEHUS B JaTbHEHUIIEM;



@®opMHUPOBAHMA KYJbTYPbI 310POBbS
7) 0co3HAHUS IEHHOCTH XKM3HH, OTBETCTBEHHOT'O OTHOIIIEHUS K
CBOEMY 3JIOpPOBBIO, YCTAaHOBKHM Ha 3JI0POBBIH 00pa3 JKWU3HW, OCO3HAHUS IIOCICACTBHA W HEIPUATHUSL
BPC/HBIX TPUBBIUEK (YHNOTPEOJICHHS AJKOTOJIs, HAPKOTHKOB, KYPEHHs), HEOOXOJAUMOCTH COOJIFOJICHUS
MpaBwil 6€30MaCHOCTH MPHU OOPAIIEHNH C XUMHUYECKAMH BEIIECTBAMH B OBITY W PEaTbHON KHU3HH;

Tpya0BOro BOCIUTAaHUA
8) MHTEepeca K MPaKTUYECKOMY M3y4YeHHIO Impodeccuil U Tpyla pa3IuyHOIo pPoja, YBaKEHHE K TPYAY U
pe3ynbTaTaM TPyI0BO JESTENbHOCTH, B TOM YMCIIE HA OCHOBE IPUMEHEHHS IPEAMETHbBIX 3HAaHUHN 110
XMMHH, OCO3HAHHOTO BBHIOOpAa WHAMBUAYaJbHOW TPAaeKTOPHH MPOJOKEHHS OOpa3oBaHUS € YUETOM
JUYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMHUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH;
YCIIEIMIHOW TpO(ecCHOHATBHON [JESITEIbHOCTH U Pa3BUTHS HEOOXOOMMBIX YMEHHI; T'OTOBHOCTh
a/lalTUPOBaThCs B IPO(PECCUOHAIBHOH Cpeje;

IKOJI0THYeCKOr0 BOCIIUTAHUS
9) 5KOJIOTHYECKH IIEIECO00Pa3HOTO OTHOIIEHUS K MIPUPOC Kak
WUCTOYHUKY >KM3HM Ha 3emile, OCHOBE €€ CyIIeCTBOBaHMs, MOHMMAaHHMS LEHHOCTH 3J0pOBOTO U
OesomacHoro oOpa3a JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHMSI LICHHOCTU COOJIFOACHUS ITPaBUi O€30I1aCHOTO
IMMOBCACHUS ITPU pa60Te C BCHICCTBAMH, a TAKXKC B CUTyallUAX, YTPOXKAIOIIUX 30POBBIO U JKU3HU Hm[{eﬁ;
10) crocoOGHOCTH NPUMEHSTh 3HAHUS, MOJy4yaemble MpH H3yYEeHHUH XHMUH, JUId pelleHdusd 3ajaad,
CBSI3aHHBIX C OKPYXKAIOLIEH NPUPOIHOM CPe0il, MOBBILICHUS YPOBHS SKOJIOTHYECKON KYJIbTYpPBI,
OCO3HAHMS TJIO0ATBLHOTO XapakTepa SKOJIOTHYECKUMX Npo0ieM W MyTed HX pelIeHUs] MOCPEIICTBOM
METOO0B XUMHU,
11) sKos0rn4ecKoro MeIIUICHNS, YMEHHUS PYKOBOACTBOBATHCS UM B IT03HABATEIbHONW, KOMMYHUKATHBHOM
Y COLIMAJIbHON IIPAKTHUKE.

MeTtanpeaMeTHbIe pe3yJIbTaThI

B cocraBe MeTanpenMeTHBIX pe3yabTaTOB BBIACISIIOT 3HAUYUMbIC AJST (POPMHUPOBAHHS MHPOBO33PEHUS
oOInIeHay4YHbIe MOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUTIOTe3a, (akT, cucTemMa, MPOIECcC, SKCIECPUMEHT H
Ip.), KOTOpbIe UCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YeOHBIX MpEAMEeTax M IMO3BOJSIFOT HA OCHOBE
3HaHUM U3 3THX NpeIMeToB (HOPMHUPOBATH MPEICTABICHUE O LEJIOCTHOW HAayyHOH KapTHHE MUpa, U
YHHUBEpCalbHble y4eOHbIE NeWCTBUS (II03HABaTeIbHBIE, KOMMYHUKATHBHBIC, PETYJISATUBHBIE), KOTOpPHIE
obecrieunBaoT GOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSATEIEHOMY TUIAHUPOBAHUIO U
OCYILECTBIICHNIO Y4EOHOH J1eSTeTbHOCTH.

MertamnpenMeTHble pe3yibTaTbl OCBOEHHMs OOpa30BaTEIbHOW MPOrpaMMbl MO XHUMHHU OTPaXKaioT
OBJIaJICHNE YHUBEPCAIbHBIMU MTO3HABATEILHBIMU IEUCTBUSIMH, B TOM YHCJIE:

ba30BLIMH JIOTHYECKHMH JAeliCTBUIMU
1) yMeHHeM HCIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHNUS P OCBOEHUH 3HAHWNA: pACKPBIBATH CMBICT
XUMHUYECKHUX MOHATUH (BBIIEIATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBA3b C JPYTHMHU
MOHATHSMH), WCIIONB30BATh IOHATHA ISl OOBSICHEHHWS OTAENbHBIX (DAaKTOB W SIBICHWI;, BBIOMPATH
OCHOBaHUS W KpUTEpUH A KIACCUPUKAIUN XUMHUYECKHX BEIIECTB M XHMHUYECKUX PEaKIvi;
yCTaHaBHI/IBaTB HpI/I‘II/IHHO-CJ]eILCTBeHHBIe CBS3U MG)KI[y O6’LeKTaMI/I 1/13y11eH1/15{; CTpOI/ITB JIOTUYCCKHUC
paccyxaeHusi (HHIYKTUBHEIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ); AeJIaTh BHIBOJIBI H 3aKIIFOUCHIIS,
2) yMeHHWEM TIPUMEHSATh B TIpOllecCe IIO3HAHUSA TOHATHA (TPEIMETHBIE W METaNpeJIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJIEINH, UCTIOJIb3YEMbIE B XUMHUH, TPEOOPA30BHIBATH IIUPOKO MPUMEHSIEMbIE
B XHUMHH MOJICTHHBIC TIPEICTABIICHUS — XUMHYECKHUI 3HAaK (CHMBOJI DJIEMEHTA), XUMHIecKas Gpopmyia u
ypaBHEHUE XUMUYECKON pPEeaKIMi — TP PEIICHUH Y4eOHO-TT03HABATEIBHBIX 33/1a4; C YIETOM
3TUX MOJICIIBHBIX HpeIICTaBHeHI/Iﬁ BBIABIIATE U XapaKTepI/IBOBaTI) CYHICCTBCHHBIG HpI/ISHaKI/I 1/13yqaeMHx
O6’I)CKTOB — XUMHWYCCKHUX BCIHICCTB U XHUMHUYCCKUX peaKnHﬁ; BBIABIIATH O6IlII/Ie SaKOHOMepHOCTI/I,
MIPUYUHHO-CIICICTBEHHBIE CBSI3U U MPOTUBOPEYHUS B HM3yUaE€MBIX MPOILIECCaX M SABJICHUSX; Mpeajararhb
KPUTEPUU JUTS BBISIBIICHUS STUX 3aKOHOMEPHOCTEH M MPOTHBOPEUUH; CAMOCTOSATENILHO BEIOUPATH CIIOCO0
pemieHnss y4eOHOW 3amaud (CpaBHMBATh HECKOJBKO BapHaHTOB pEIICHHs, BBIOMpaTh Hanboiee
TTOIXO/ISIIIHN C YIETOM CaMOCTOSTEIIBHO BEIICIICHHBIX KPUTEPHECR);

ba30oBLIMH HCCI€A0BATEILCKUMHY AeiiCTBUSMH



3) yMEHHEM HCIOIL30BaTh IIOCTABIICHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA ITO3HAHWA, a TAaKKE B
KadeCTBE OCHOBBI TSI POPMUPOBAHUS THIIOTE3HI 110 TIPOBEPKE MPABHIHHOCTH BBHICKAa3bIBAEMBIX
CYXKIEHUN;

4) npuoOpeTeHNe OMNbITa MO TUTAHUPOBAHUIO, OPTaHU3AIIUN U TIPOBEICHUIO YUSHUYESCKUX IKCIICPUMCHTOB:
yMeHHe HabII0JaTh 3a XOJJOM MPOIlecca, CAMOCTOATEIHHO IIPOTHO3UPOBATH €r0 PE3yNbTarT,
¢opMynupoBaTh O0OOMIEHNS W BBHIBOABI 10 pE3ylbTaTaM TMPOBENEHHOTO OIBITA, FWCCIEIOBaHUS,
COCTaBJISITh OTYET O MIPOCIAHHON padoTe;

Pa6oToii ¢ undopmanmei
5) yMeHueM BHIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMALUIO PA3IMYHBIX BUAOB U GOpPM
NpEACTaBICHUS, TIOIy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB (HayYHO-TIOMYJISIpHAs JIMTepaTypa XUMHUYECKOTO
COJICpKaHUsl, CIIPaBOYHbIE MOCOOUs, pecypchl VHTepHETa); KPUTHYECKH OLICHHBATH TIPOTHBOPEUUBYIO U
HEIOCTOBEPHYIO MH(OPMAIIHIO;
6) yMeHHeM MpPUMEHSTh pa3INyHble METOIBl W 3almpoChl NpPU TOUCKE M 0TOOpe HHGPOpPMALUU H
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOJMMBIX IS BBITIOJHEHHUS Yy4eOHBIX W IMO3HABATENBHBIX 33134
ompeneaEHHOr0 THIIA;, MPHOOPETEHHE OIbITa B OO0JACTH  HWCIIONB30BaHUS  MH(GOPMAIHOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTHH, OBJIaJCHUE KYyJIbTYpOH aAKTUBHOTO HCIOJIB30BAaHUS Pa3IUYHBIX
TIOUCKOBBIX CHUCTEM; CaMOCTOSITEIILHO BHIOMPATh ONTHMANBHYI0 (OpPMY MpEACTaBlIeHHUS HHOOPMALUHU H
WITIOCTPUPOBATh pelllaeMble 3aJ1a4d  HECIIOKHBIMU CXEMaMH, JuarpaMMamu, JpyruMu (GopMaMu
rpavku U ©X KOMOMHAIUSMH;
7) yMEHHEM HCIOJIB30BaTh U aHAJIH3UPOBAThH B MpoIlecce yueOHOW U HCCIIEAOBATEIbCKOM NEesITENbHOCTH
WH(QOPMAITUIO O BIUSHUN TIPOMBIIUICHHOCTH, CEBCKOTO XO3SHCTBA U TPAHCIIOPTA HA COCTOSIHUE
OKpY>Karolllel NpUpOAHOMN Cpeibl;

YHuBepcaJbHBIMA KOMMYHUKATUBHBIMH I CTBUSIMHA
8) yMeHreM 3a7iaBaTh BOIPOCHI (B XOZe MUANOTa W/WIHA JUCKYCCHH) 10 CYIIECTBY OOCYXTaeMOil TEeMHI,
(bopMyIHUpPOBATh CBOU MPEITIOKECHUS OTHOCHTEILHO BBIMOTHEHUS MPEIOKEHHON 3a1a4u;
9) mnpuoOpeTeHHME OMbITa MPE3CHTALMU PE3YJIbTATOB BBHINOJHCHHUS XHMHYECKOTO SKCIICPUMEHTA
(1abopaTopHOro OMbITa, JA0OOPATOPHOH pPa0OTHI MO HMCCICIOBAaHMIO CBOMCTB BEINECTB, Y4EOHOIO
MIPOEKTA);
10) 3aMHTEpEecOBAaHHOCTh B COBMECTHOW CO CBEPCTHHKAMH ITO3HABATEILHOW M HCCIIEA0BATEIbCKOM
JESITEIbHOCTH TPH PEIICHWH BO3HUKAIOMIMX Mpo0JeM Ha OCHOBE yuyéra OOIIMX HWHTEPECOB U
COTJIACOBaHMs TO3WIMKA (00CYXICHHUsS, OOMEH MHECHHUSMH, «MO3TOBBIC INTYPMBI», KOOPIHUHAIUSL
COBMECTHBIX JICHCTBHUH, OMpeieiecHHe KPUTEPHUEB TI0 OI[CHKE KaYeCTBa BBITIOJIHEHHOM paboThI U 1Ip.);

YHuBepCcaJIBLHBIMHU PeryJIATHBHBIMH e CTBUAMH
11) yMeHHEM CaMOCTOSTEIBHO ONPEACIATH IIeITH JCSITEIbHOCTH,
IUIAHUPOBATh, OCYIIECTBJISATh, KOHTPOJMPOBATH M TMPH HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOKO
JICSATEIIbHOCTh, BBIOMpaTh Hauboyiee 3((PEeKTHBHBIC CIOCOOBI pEIICHHS YYSOHBIX M IMO3HABATEIIbHBIX
3a7a4, CaMOCTOSITEJIbHO COCTABJISITh WM KOPPEKTHPOBATh TMPEAJIOKECHHBIA alTOPUTM JCHCTBUH mpU
BBITIOJTHCHUH 3aJ[aHHi C Y4ETOM IOJTY4YCHHUS HOBBIX 3HAHUH 00 M3y4aeMbIX 00bEKTaX — BEIIECTBAX
U PeaKIMsX; OlEHUBATh COOTBETCTBHE MOJyUYEHHOIO PEe3yJIbTaTa 3asBJICHHOM 11EJIH;
12) yMEeHHEM UCTIONB30BaTh U aHATU3UPOBATh KOHTEKCTHI, TPE/JIaracMble B YCIOBUH 33/JaHHN.

IIpeamMeTHbIe pe3yabTaTh

B cocraBe mpenMeTHBIX PE3yNbTaTOB MO OCBOCHHUIO 0053aTENBFHOTO COJICPXKAHUS, YCTAHOBJIEHHOTO
JIAHHOW TpUMEpHON padoueil mporpaMMoi, BBIICISIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAyYHBIC 3HAHUS,
YMEHUS M CTIOCOOBI JICHCTBHIMA, CielU(pUUECKIe I MPeAMETHON 001acT « XUMUsY, BUJIBI CATSILHOCTH
IO MOJIyYEHHUIO HOBOT'O 3HAHUSI, €0 HHTEPIIPETAI[MH, IPEOOPA30BAHUIO U TPUMEHEHHIO B
Pa3IMUYHBIX Y4€OHBIX ¥ HOBBIX CUTYaIIUAX.

[IpenMeTHBIe pe3ynbTaThl MPEACTABICHBI MO TOJaM OOYYCHHS W OTPaXarT CPOPMHPOBAHHOCTH Y
00yJaronMxcst CASAYIOMNUX YMEHU:

8 KUZIACC

1) packpbIBaTh CMBICI OCHOBHBIX XWMHYECKUX IIOHSITHI: aTOM, MOJICKYJa, XMMHYECKUU DIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OMHOPOIHAS ¥ HEOJHOPOIHAS), BaJCHTHOCTD,
OTHOCHUTEIbHAS aTOMHAash W MOJIEKYJISIpHAsh Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBast IOl XHMUYECKOTO 3JIEMEHTa B COSJIMHEHNH, MOJISIPHBIA 00BEM, OKCHUJT, KUCIIOTA,



OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIICHb OKUCICHUS, XUMHUECKasl peakiys, Kiaccu(uranus
peaKluii: peaklMi COEAUHEHMS, PeaKIMM Pa3JI0OKEeHUs, peaKklMy 3aMElLeHns], peakuu oOMeHa, 9K30- U
SHIOTEPMUYECKHE PEaKIHH; TEIIOBOH 3(PQEKT peakuuu; sIpo aroMa, 3JICKTPOHHBIA CIOW aroma,
aToMHasi OpOHTaNb, PaguyC aroma, XMMHYECKasl CBs3b, MOJISIPHAs W HEMOJIIpHAs KOBAJCHTHAs CBS3b,
WOHHasl CBSA3b, MOH, KATHOH, aHWOH, PAacTBOP, MaccoBas A0S BeIIecTBa (IPOLIEHTHAs KOHLIEHTpAIWs) B
pactBope;

2) WITIOCTPUPOBATH B3AaUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHHA (CM. 1. 1) ¥ IPUMEHATH 3TH MOHSATHS
IIPY ONMCAHUM BELIECTB U UX IPEBPALICHUI;

3) ucmonb30BaTh XUMHMYECKYK) CHMBOJIMKY IUIsI COCTaBiIeHUSA (OpPMYJIT BELIECTB U ypPaBHEHHUH
XUMHAYECKHX PEaKIINi;

4) ompenensaTh BaJCHTHOCTH aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHHSAX; CTENEHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; IPUHAUIC)KHOCTh BEIIECTB K OIIPEAeIEHHOMY KJIACCY COSANHEHUI
1o ¢popMymaM; BUJ XUMHUYECKOH CBSI3H (KOBaJCHTHAsI U HOHHAS) B HEOPraHUYECKUX COCTMHEHUSX;

5) packpeiBath cmbicn [lepuoauueckoro 3akoHa [[. M. MenneneeBa: JeMOHCTpUpPOBaTh MOHHMAaHUE
MEPUOINYECKON 3aBHCHUMOCTU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX MoyoxeHus B Ilepuoanueckoi
CHCTEME; 3aKOHOB COXPaHEHMS MAaCChl BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIAPHOTO yUCHHS,
3aKoHa ABOTaJpo; ONKMCHIBATH M XapakTepr30BaTh TabaunuHyto ¢popmy Ilepuonndeckoit

CHCTEMBbl XUMHUECKHX 3JEMEHTOB: pa3inyaTh MOHITUS «IJaBHAs HOArpynna (A-Tpymnma)» ¥ «mobodHas
noarpymnma (b-rpymnmna)y», Mansie U OONBIIHE TEPUOIBI; COOTHOCHTD 0003HAYEHUS, KOTOPHIE

umerorcss B Tabmune «llepuoauwueckas cucremMa xumuueckux snemeHtoB [l M. MenpeneeBay c
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XUMHYECKHX JIEMEHTOB (COCTaB U 3aps[ sapa, ooiiee
YHCIIO 3JICKTPOHOB U PacHpesieieHUe UX MO AIEKTPOHHBIM CIIOAM);

6) Knaccu@UIMPOBATh XUMHYCCKHE JICMEHTHI; HEOPTaHUUECKUE BEIICCTBA; XMMHUYECKUE peakmuu (1o
YHCITy M COCTaBY YYacCTBYIOIIMX B PEAKIIMU BEUIECCTB, IO TEIIOBOMY 3 (deKTy);

7) xapakTepu3oBaTh (ONHCHIBaTH) OOIMME XWUMHYECKHE CBOWCTBA BEMIECTB pPa3MYHBIX KJIaCCOB,
NOATBEPKIasi ONMCAaHUE IPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMHUYECKHX
peaxkuuii;

8) MPOrHO3HMPOBaTH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa; BO3MOXKHOCTH
NPOTEKAHUSI XUMUUYECKHUX NPEBPAILCHUN B Pa3IUYHbIX YCIOBHSX;

9) BBIYMCIATH OTHOCHUTENBHYIO MOJEKYJISPHYI0O W MOJIAPHYIO MAacChl BEIECTB; MAacCOBYIO JOJIO
XMMHUYECKOTO 3JIeMEeHTa 1Mo GOopMylie COSAMHEHHS; MacCOBYIO JIONIIO BEIIECTBA B PAcTBOPE; MPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMUYECKON peaKivy;

10) npuMeHATH> OCHOBHBIE OINEPALUMH MBICIUTENBHOW ACATENbHOCTH — aHAJIN3 U CHHTE3, CPaBHEHHE,
000011IeHIEe, CUCTEeMAaTH3aIUI0, KITAaCCU(UKAIUIO, BRISBJICHHE TPUUNHHO-CIICIICTBEHHBIX CBA3CH —

JUIS N3y4YCHHS CBOWMCTB BEILECTB M XMMUYECKHUX PEaKIMH; €CTEeCTBEHHO-HAY4YHbIE METOABI MTO3HAHUA —
HaOJroieHNe, U3MEPEHNE, MOJICIMPOBaHNE, SKCIEPUMEHT (pealbHbI U MBICJICHHBIN);

11) crmenoBaTh mpaBWjaM IOJb30BaHHMS XHMHUYECKOH MOCYIOH M JIabOpaTOpHBIM OOOpYJIOBaHHEM, a
TAaKXXC IMpaBUIaM o6pameHH$1 C BCIICCTBAMHU B COOTBETCTBHUU C MHCTPYKIUAMU 1O BBIITOJTHCHHUIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJYYEHHIO M COOMpaHUIo ra3000pa3HbIX BelecTB (BOAOpoAa U
KHCJIOpO/Ja), TPUTOTOBJIEHUIO PACTBOPOB C OMpeAeNEHHON MacCOBOW J0Jied pacTBOPEHHOTO BEIIECTBA;
TUTAHUPOBATh W TPOBOANTH XMUMHMUYECKHE HKCHEPUMEHTHI IO PACHO3HABAHMUIO PACTBOPOB MIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, heHonpTaIerH, METHIOPAHXK U Ap.).

9 KJIACC

1) packpbIBaTh CMBIC]I OCHOBHBIX XMMHYECKUX MOHATHI: XUMHUYECKHH 3JIE€MEHT, aTOM, MOJEKYJa, HOH,
KAaTHOH, AaHHWOH, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTH, AIEKTPOOTPULATEIBHOCTD,
CTCTEHb OKHCIICHUS, XMMHYECKasi PEaKIus, XMMHUYECKas CBs3b, TEIUIOBOM JI(PQEKT peakiyu, MOJb,
MOJISIPHBIN 00BEM, PacTBOP; IEKTPOIUTHI, HEINEKTPOIUTHI, HIEKTPOITUTHYECKAS TUCCOIUAIIHS, PEAKIINU
MOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOe paBHOBECHE, OOpaTuMble M HEoOpaTHMble pEakiHH,
OKHCJIIUTEIIBHO-BOCCTAHOBUTEIIBHBIE  PEAaKLHUH,  OKUCIMTEIb,  BOCCTAHOBUTENIb,  OKHUCIEHUE W
BOCCTaHOBJIGHUE,  aUIOTPONHs, aMQOTepHOCTh, XHMHYeCKas CBs3b (KOBAaJICHTHAs, HOHHA,
METaJUIM4ecKas), KPUCTAJUINYecKas PEHIETKa, KOPpPO3Us METAIOB, CIUIABBl; CKOPOCTb XHUMHYECKON
peakuuu, npenensHo gomycrumas koHnentpanus (I1IJ1K) semectsa;

2) WIUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHHA (CM. 1. 1) ¥ IPUMEHSATH 3TH TOHATHUS
IIpY OIMCAaHUU BEIECTB U UX MPEBPALLECHUN;

3) wucmonb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJiI€HUS (OpPMYNT BEUIECTB W ypaBHEHUH
XUMUYECKHX PEaKLUii;



4) ompenensTh BaJIEHTHOCTh U CTEIIEHb OKUCIECHUS XUMHUUECKUX 3JIEMEHTOB B COSAMHEHUAX PAa3JIM4YHOTO
COCTaBa; IPUHAIEAKHOCTD BEILECTB K ONpPeeIEHHOMY KJ1acCy COeAMHEHUH 10 GpopMysiaM; BUA
XUMHAYECKOH CBsI3M (KOBaJIeHTHAs, MOHHAs, METaJlJIMYecKas) B HEOPraHWYECKUX COCAMHEHMSAX; 3apsil
MOHA M0 XUMHUYECKOU (opMyJie; XapakTep cpelbl B BOIHBIX PAacTBOPaX HEOPraHWYECKHUX COCAWHEHHH,
THUI KPUCTAUIMYECKON PEIETKH KOHKPETHOTO BELIECTBA;

5) packpsiBaTh cMbIcT [leproandeckoro 3akona /1. M. MennmeneeBa n 1eMOHCTPUPOBATh €ro MIOHUMaHUE:
OMKCHIBATh M XapaKTepH30BaTh TaOnuuHyo Gopmy [lepromudeckoil cucTeMbl XUMHUUECKUX 3JIEMEHTOB:
pa3iruaTh MOHSATHS «TJaBHAs MoArpymmna (A-rpymma)» u «mododnas noarpymma (b-rpymma)», Mansie u
OonplIME NEPHOXbl; COOTHOCUTH OOO3HAYEHHs, KOTOpBIE HMEIOTCS B MEPUOAMYECKON Tabnuue, C
YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XUMHYECKHX JIEMEHTOB (COCTaB U 3apsij 41pa, ooiiee
YHCIIO AJICKTPOHOB M paclpeieieHHe HX 110 3JIEKTPOHHBIM CIIOSIM); OOBSICHATH OOIIIE 3aKOHOMEPHOCTH B
W3MEHEHUH CBONCTB 3JIEMEHTOB M MX COCAMHEHHH B Ipeiesiax MaJbIX EPUOJOB U INIaBHBIX HOATPYII C
y4ETOM CTPOEHUS UX aTOMOB;

6) Knaccu@UUIUPOBATh XUMHUUYECKHE JICMEHTHI; HEOPTaHUUECKHE BEIICCTBA; XMMHUYECKUE peakmuu (1o
YHCIIY U COCTaBYy YYaCTBYIOLIMX B PEAKIMU BEIIECTB, 10 TEIIOBOMY 3G (EKTy, 10 U3MEHEHHIO CTEIeHEel
OKHCIICHUSI XUMHUYECKHUX 3JIEMEHTOB);

7) xapakTepr30BaTh (OMHMCHIBATH) OOIIKE U CIEeNU(PHICCKHEe XUMUYECKHUE CBOWCTBA MPOCTHIX M CIOKHBIX
BEILIECTB, MOATBEPIKIast ONMCAHNE IPUMEPAMHU MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHH

COOTBETCTBYIOIIMX XMMUYECKUX PEaKLUH;

8) CcOoCTaBNATh ypaBHEHMs JIEKTPOJUTHUECKOHN IUCCOIMAllMU KUCIOT, LIeouell W Cojiei; MoNHble U
COKpaIlEéHHbIC ypaBHEHUS peakiiii HOHHOTO 0OMEeHa; ypaBHEHUS peaKiuii, MOATBEPKIAOIINX
CYLIECTBOBAHUE FCHETUUECKON CBSI3H MEXK/Y BEILECTBAMH PAa3IUIHbIX KJIACCOB;

9) packpeiBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH IMOCPEACTBOM COCTABJICHHUS
ANIEKTPOHHOTO OanaHca 3TUX Peakiuii;

10) nporHo3uMpoOBaTH CBOWCTBA BEIIECTB B 3aBUCHMMOCTH OT MX CTPOCHHMS; BO3MOXKHOCTH NPOTEKAHUS
XUMUYECKHX [IPEBPALLECHUH B Pa3JINUHBIX YCIOBHSAX;

11) BBYMCHATH OTHOCHUTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MacChl BELECTB; MAaCCOBYIO JOJIIO
XMUMHUYECKOTO 3JIeMeHTa 1Mo (GOopMylie COSAMHEHHS; MacCOBYIO JIONIIO BEIIECTBA B PAcTBOPE; MPOBOIUTH
pacyéThl 10 ypaBHEHUIO XUMUYECKOH peaKity;

12) crnenoBarh IpaBWJIaM TOJb30BaHUS XMMHUYECKOH TOCYIOH M J1abOpaTOpPHBIM OOOpYJIOBaHHEM, a
TAKXXC ITpaBUIaM O6paHICHI/I$1 C BCIICCTBAMHU B COOTBETCTBHUU C MHCTPYKIUAMU 1O BBIIIOJIHCHHUIO
mab0PaTOPHBIX XUMHUYECKHUX OIBITOB 110 TMOJTYYSHHUIO U COOMPAHUIO Ta3000pa3HBIX BEUIECTB (aMMHAKa U
YIJIEKHUCIIOTO ra3a);

13) mpoBOIUTH pEaKIMH, TOATBEPIKAAIONINE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: Paclo3HABAThH
OTIBITHBIM ITyTEM XJIOpUAOPOMHI-, HOAWM-, KapOoHaT-, PpoctaT-, cunukar-, cynbdar-, THAPOKCUA-UOHBI,
KaTHOHBl AaMMOHHMsI M HOHBl M3YYEHHBIX METaJUIOB, IPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHWYEeCKNX BEIIECTB;

14) nmpuMeHSTh OCHOBHBIE OIEPALMH MBICTUTENBFHONW JESITeNTbHOCTH — aHAJIW3 U CHUHTE3, CpaBHEHHUE,
0000111eHIe, CHCTEMATH3AIMIO, BBISIBICHUE IPUYMHHO-CIICACTBEHHBIX CBSI3€H — JUIA N3yUYeHHUs

CBOHCTB BCHICCTB U XUMUYCCKUX peaKuHﬁ; €CTCCTBCHHO-HAYYHBIC METOAbLI NMO3HAHUA — H36J'IIO)Z[CHI/IG,
M3MEepeHHe, MOJISIMPOBAHNE, SKCTIEPUMEHT (peaIbHBIM U MBICJICHHBIH).

MexnpeaMeTHbIe CBA3H

Peanuzamnus MexnpeaMeTHBIX CBS3€M NpH H3yYeHHWH XMMHHM B 8 KJjacce OCYIIECTBISIETCS uepe3
WCTIONIb30BaHME KaK OOIINUX €CTECTBEHHO-HAYYHBIX MTOHATUH, TaK M TIOHSATHH, SBISIOMUXCS CHCTEMHBIMU
JUTSL OTIETBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
OO01Me ecTeCTBeHHO-HAYYHbIC TMOHATHA: HAy4yHbIH (hakT, THIIOTE3a, TEOpHs, 3aKOH, aHAJIHW3, CHUHTE3,
KJIaCCU(UKAIIHS, IEPUOAUYHOCTD, HAOIOIEHUE, SKCIIEPUMEHT, MOICIUPOBaHKE, U3MEPEHNE,
MOJIEJIb, SIBIICHHE.
®dusuka: Marepusi, aToOM, 3JIEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIHUJ, H30TOIbI, PaJHMOaKTUBHOCTD,
MOJIEKYJIa, DJIEKTPUIECKUN 3apsifl, BEMIECTBO, TEJIO, 00hEM, arperaTHOE COCTOSTHUE BENMIECTBA, Ta3,
(hm3MYECKUE BETUYHHBI, €UMHUIBI U3MEPEHHS, KOCMOC, ILIAHETHI,
3BE351, ComHIIE.
Buonorus: hoTocunTes, npixanue, ouochepa.
I'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHbIC MOPOJbI, MOJIE3HbIE MCKOIAEMbIE, TOILIHMBO,
BOJIHBIE PECYPCHI.
Me:knpeaMeTHbIE CBA3H



Peanmzanust MeXnpeaMETHBIX CBS3el NMpH M3YYCHWH XHMUH B 9 KJlacce OCYIIECTBISIETCS depe3
UCTIOJIb30BaHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHATUH, TaK W MOHITHH, SBISIONINXCS CUCTEMHBIMU
JUTSL OT/ICTBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHATHS: HAy4YHBIA (DAaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAU3, CUHTE3,
KIaccuUKaIHs, IEPUOINIHOCTD, HAOIIOACHUE, DKCIIEPUMEHT, MOJICTIMPOBaHUE, H3MEPECHHE,

MOJIEITb, SIBIICHUE, TAPHUKOBBIA 3P PEKT, TEXHOIOTHS, MATCPHAIIHI.

dusuka: MaTepus, aToM, 3JICKTPOH, MPOTOH, HEHTPOH, WOH, HYKIUJ, WU30TOIbI, PaJUO0aKTHBHOCTH,
MOJIEKYJIa, SEKTPUUECKHH 3apsi]i, IPOBOHUKH, TIOITYIIPOBOIHUKH, THUIICKTPUKH, (JOTOIIICMEHT,
BEIIECTBO, TeNo, OO0BEM, arperaTHoe COCTOSIHME BEIIecTBa, Tra3, pacTBOP, PAaCTBOPUMOCTS,
KPUCTAJUTMYECKAsT PENIETKA, CIUIaBbl, (DU3MYCCKUE BEIUYMHBI, CAWMHUILI WU3MEPCHHS, KOCMHYECKOC
MIPOCTPAHCTRO, TUIAHETHI, 3BE3/TbI, COJIHIIE.

buonorns:  QorocuHTe3, ngpixanme, Ouocdepa, IKOCHCTeMa, MHUHEpAIbHBIE  YyIOOpeHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, ITUTATEIBHEIC BEIICCTRA.

I'eorpadms: armocdepa, ruapochepa, MUHEPaIbl, TOPHBIC MTOPOJIBI, MMOJIC3HBIC UCKOMAEMbIE, TOIUIHUBO,
BOJIHBIC PECYPCHI.

Conep:xanue yueOHOr0 npeamera

8 kanace
Pazgen yuebHol | OcHOBHOe coJiep:kaHMe pa3jiena yueOHOH MporpaMMel Komuuect
IPOTrpaMMBbI BO 4acoB
[lepBoHavasibHbIE [Ipeamer xumuu. Ponb xumuu B *u3HHM 4denoBeka. Tena u | 20 9
XAMUYECKHAE BemlectBa. DHU3MYECKHME CBOMCTBA BELIECTB. ArperaTrHoe
MOHATHUSA cocrosHue BeunlecTB. lloHsATHE O MeTOgax MO3HAaHUS B

XUMHH. XUMUS B CUCTEME HayK. YuCThle BEIECTBA U CMECH.

Crioco0b! pa3fieneHust CMecei.

ATOMBI U MOJIEKYJBl. XUMHYECKHE 3JeMEHTbl. CHUMBOJIBI
XUMHUYECKHUX IEMEHTOB. lIpocThle M CIOKHBIE BEIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas popmyna. BageHTHOCTP aTOMOB XMMHUYECKUX
AJIIEMEHTOB.  3aKOH  TIOCTOSIHCTBA  COCTaBa  BEIIECTB.
OtHocurenbHas aTOMHas Mmacca. OtHocurenbHas
MoJIeKyJsipHass Macca. MaccoBas J10J11  XMMHYECKOIO
AJIEMEHTA B COETUHEHUH.
duznyeckue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasl peaKlus
U e TNpHU3HAKU. 3aKOH COXPAaHEHHsS MacChl BEILECTB.
Xumnueckue ypaBHeHud. Kiaccupukanmss XUMHYECKUX
peakuuii (coeInHeHMs], pa3IoKEHHs, 3aMeIlIeHus, 0OMeHa).

XWMHUYECKUN DKCIIEPUMEHT: 3HAaKOMCTBO C XUMHUYECKOH
MOCYJI0M, C IpaBUIaMu paboTsl B 1abopaTopun U npuémMamu
oOpaiieHusi ¢ 1abopaTOPHBIM 0OOPYAOBAHUEM; U3Y4YEHHE U
onucaHue (GpU3MYECKUX CBOWCTB 00Pa3l0B HEOPraHMUECKUX
BElIECTB; HaOmiofeHue (¢u3NYecKux (IUIaBJIEHUE BOCKa,
TasHUE JbJA, PAaCTHUPaHUE caxapa B CTYIKE, KUIEHUE U
KOHJEHCAllUd BOJABbI) M XUMHYECKHX (TOpEHUE CBEYH,
IIPOKAJIMBaHNUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBUE Mea ¢
KHUCJIOTOM) sIBJIIEHUH, HAOJIIOJeHHE U ONHCAaHHE MPU3HAKOB
IIPOTEKAaHNUs XUMHUYECKMX peakuui (pasiokeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTHI C XJOpUAOM Oapus,
pasnoxenue ruzapokcuna Meau(ll) npu  HarpeBanuw,
B3auMoJeiicTBue jkeneza ¢ pactBopoMm coiu  Meau(Il));
U3y4eHHe CIOCOOOB pa3JieieHus cMeceil (C  MOMOILbIo
MarHura, (UIbTpOBaHUE, BBIMIAPUBAHUE, JAUCTUIUISILIMS,
xpomarorpadusi), MPOBEJAEHUE OYHUCTKU TOBAPEHHOW COJIH;




HaOJIOZICHNE W ONHCaHUE Pe3yJbTATOB MPOBEICHHS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAcChl; CO3/IaHUe
MozeIIel MOJICKYT (IITapOCTEP KHEBBIX ).

Baxnueimue
MpEeICTaBUTETU
HEOPraHUYECKUX
BCIIIECTB

Bo3nyx — cMmech razoB. CocraB Bo3ayxa. Kucnopon —
AJIEMEHT NpocToe BewecTBo. HaxoxkneHue Kuciopoga B
npupose, (GU3MYECKre U XUMHUYECKHE CBOWCTBA (peakiuu
ropenus). Oxcunwl. Ilpumenenue xucimopoga. CrocoObI
MOJTyYEHUsI KUCIOPOia B Ta0OPATOPHH U TIPOMBIIIUICHHOCTH.
Kpyroeopor kucnopoza B npupoJe.

O30H — aI0TpONHAA MOIUPUKAIMS KHCIOPOIA.

Tennooii s dexr XUMUYECKON peakiuu,
TEPMOXMUMHUYECKUE YpPaBHEHUS, HK30- U SHIOTCPMUUYECKHUE
peakuuu. TomnuBo: yroiab M MeTaH. 3arpsi3HEHHE BO3/yXa,
YCHJIEHUE TAapHUKOBOTO 3(deKrTa, pa3pylieHHe O30HOBOTO
CJOA.

Bonopox — anemeHT u mpocTtoe BewecTBo. HaxoxneHnue
BOJIOpPOJIa B Mpupoje, pusnveckre U XMMUUECKHE CBOICTBA,
MIPUMEHEHHE, CIIOCOOBI moy4deHus. KHCIoTHI U coun.

KonunuectBo BemectBa. Moinb. MossipHas macca. 3akoH
ABoragpo. Mousipabiii 00b€M  Ta30B.  Pacuérel 1o
XUMHUYECKUM YPABHEHUSIM.

@du3nyeckrue CBOWCTBAa BOABL. Boja Kkak pacTBOPUTENb.
PactBopel. HachlllleHHbBIE W HEHACHILIEHHBIE PACTBOPHI.
PactBopuMOCTh BelecTB B Boje." MaccoBasi 1011 BEleCTBa
B pacTBOpe. XMMHUUYECKHE cBoMcTBa BoJbl. OcHOBaHUs. Poiib
PacTBOPOB B MPUPOJIC U B
)KU3HM  4YesoBeKa. KpyroBopor BOAel B IPUPOJE.
3arpsi3HeHUE NOpUPOAHBIX Boa. OxpaHa W OYHUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss HeopraHudeckux coeauHeHu. OKCHIBL.
Knaccudukanus okcuaoB: cosieoOpasyrommre (OCHOBHBIE,
KHCJIOTHBIE, ampoTepHbIC) " HeCcoJIe00pa3yroIIue.
Homenkinarypa okcuioB
(MexxnyHaponHas W TpuBHanbHas). Dusmyeckue u
XUMUYECKHE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcHoBanus. Krnaccudukanus OCHOBaHUM: IENOYU |
HEpacTBOpUMbIE OCHOBaHMs. HoMeHkIaTypa OCHOBaHUU
(MexxayHapogHas M TpuBUaibHas). Dusmyeckue U
XAMHYECKHE CBOMCTBA OCHOBaHUM. [lomyyeHrne ocCHOBaHUM.

Kucnotel. Knaccuduxkanus kucnor. HomeHknaTypa KucioT
(MexxnyHaponHas W TpuBHanbHas). Duzmyeckue u
XUMHUYECKHE CBOMCTBA KUCTOT. Psig akTuBHOCTH MeTasuioB H.
H. bekeroBa. [TonydeHue KuCIoT.

Comu. Homenknarypa coneid  (MeXayHapoaHas U
TpuBHaibHas). OuU3nueckre U XUMUYECKHE CBOMCTBA COJIEH.
ITony4yenue comen.

I'eneTndeckass cBsi3p MEXAY KiIaccaMH HEOPTaHUYECKHX
COCIMHECHU.

XUMHYECKUN SKCIEPUMEHT: KayeCTBEHHOE OIpPENEIICHUE
COJIepKaHUsl KUCIOpO/a B BO3/AyX€; MOIy4YeHHE, coOupaHue,
pacrno3HaBaHME€ U H3y4YEHHE  CBOWCTB  KHUCIIOPOA;
HaOIIO/IEHUE B3aMMOJICHCTBHS BEIIECTB C KHCIOPOAOM U
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YCIIOBUSI BOBHUKHOBEHUS U MPEKPaICHUS

ropeHus (moxkapa); 03HAaKOMJICHHE C 00pa3llaMd OKCHJIOB H
ONMHMCAaHWE WX  CBOWCTB;  IOJy4YeHHe,  coOupaHue,
pacrno3HaBaHME€ U U3YyYEHUE CBOMCTB BOJOpOJa (FOpEHUE);
B3auMoJeiicteue Bogopoaa ¢ okcugom meau(Il) (BozmoxHO
MCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); HAONIOJICHHE 00pa3ioB
BEIIECTB KOJIMYECTBOM | MOJIb; UccieqoBaHre 0coOeHHOCTEN
pacTBOpPEHMs] BELIECTB C pPa3IMYHOM pPacTBOPUMOCTHIO;
IIPUTOTOBJICHHE PACTBOPOB C OMpeIeIEHHON MacCOBOH J10ei
pPacTBOPEHHOTO  BEIIECTBA; B3aWMOJCHCTBHE BOJBI  C
MeTaulaMu  (HaTpueM U KajublueMm)  (BO3MOXXHO
UCII0JIb30BaHUE BUJIEOMATEPHAIIOB); ONIPEAEICHUE PAaCTBOPOB
KHCJIOT U IIeJI0Yel C MOMOIIBI0 HHIUKATOPOB; UCCIIEA0BaHNE
00pa3IioB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB;
Ha0JI0/IeHNE U3MEHEHHUS OKPACKU MHJIMKATOPOB B pacTBOpax
KHCIIOT M IWIeJIOYell; M3yuyeHHE B3aMMOJICUCTBUS OKCHAA
meau(Il) ¢ pacTtBOopoM cepHOIl KHCIOTBI, KHCIOT ¢C
METaJJIaMH, peakuuii HEUTpAJIU3ALINH; MOJy4YECHHUE
HEpPaCTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 pacTBOpA COJIH; PEUICHHE

AKCIEPUMEHTANBHBIX 3aJa4 M0 Teme «BakHeWlme Kiacchbl
HEOPraHMYECKUX COCAMHEHUN.

Ilepuonuueckuit
3aKOH u
ITepuonuueckas
cucTeMa
XHUMHYCSCKHX
anemenroB J[. W.
Menneneesa.
CtpoeHue aTOMOB.
Xumudeckas CBS3b.
OKHUCIIUTEILHO-
BOCCTAHOBUTEIILHEIC
peakuuu

[lepBpie  moOMBITKM  KJIacCU(PUKAIMM  XUMHUYECKUX
aneMeHTOB. [loHATHME O Tpynmax CXOIHBIX 3JEMEHTOB
(enoYHbIE W IIETIOYHO3EMENIbHBIE METaJUIbl, TaJOTeHbI,
WHEPTHBIE  Ta3bl).  DJIEMEHThI, KOTOpble  00Opa3yloT
aM(bOTepHBIE OKCUABI U TUIPOKCU/IBL.

Ilepnonnueckuit  3axkoH.  Ilepmommueckas — cucrema
XUMHYECKUX AJIEMEHTOB . . Menneneesa.
KopoTtkonepuonas " JUTMHHOIIEPHOTHAS dbopmbl
IIeproanueckoi CUCTEMBbI XUMUYECKHUX JIEMEHTOB
H. N. Menneneesa. llepuoael u rpynmnel. PuU3HUECKUI
CMBICJI TIOPSAJKOBOTO HOMEpPA, HOMEPOB IEPUOLA U TPYIIIbI
JJIEMEHTA.

Crpoenue aromoB. CocTaB aToOMHBIX snep. M30Tomsbl.
OnexTpoHbl. CTpoeHHE SJIEKTPOHHBIX O000JOYEK aTOMOB
nepBeix 20 xuMuyeckux aneMmeHToB [lepmonuyeckoit
cucremsl [[. 1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA M0 ero noJjioxkeHnuro B [lepuonnueckon cucreme /l.
H. Mennaeneena.

3aKOHOMEPHOCTH M3MEHEHUS panuyca aTOMOB
XUMHUYECKUX 3JIEMEHTOB, METAJUINYECKUX u
HEMETAJUIMYECKUX CBOWCTB MO TpynmnaMm W MepuoiaMm.
3nauenue [lepuoanueckoro 3akona u Ilepuoanueckoit
CHCTEMbl XMMHYECKHUX DJJIEMEHTOB JJISI Pa3BUTHS HAyKU H
npaktuku. J[. 1. MenzeneeB — y4€HbIN U IpakIaHNH.

Xumudeckass  cBsi3b.  KoBanmenTHas — (momsipHas W
HETOJISIPHAS) CBsI3b. DJIEKTPOOTPULIATEILHOCTh XUMHYECKUX
aneMeHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu. IIpouecchl OKUCIEHHUST W BOCCTAHOBIICHMSI.
OKHUCINUTENN U BOCCTAHOBUTEIH.
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XUMHYECKUH IKCIIEPUMEHT: HM3ydeHHe 0OpasIoB BEIICCTB
MCTAJIOB MW HCEMCTAJIJIIOB, B38.HMOI[€IZCTBPI€ THUOAPOKCHU A
IIMHKa C pPAacTBOpaMM KHUCIOT M IIesoued; NpOBEACHUE
OIIBITOB, HIUTIOCTPUPYIOIIHX IIPpUMCEPBI OKUCJIUTCIIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue,
pEeaKLMK Pa3JI0KEHUs, COCTUHECHMUS).

9 KJIACC
BemectBo Ilepuoguueckuit  3akoH.  Ilepuoguueckas  cucrtema | 174
XHMHYESCKas xumudeckux snemeHTtoB [[. U. MengeneeBa. CrtpoeHue
peakiuus aTOMOB.  3aKOHOMEPHOCTH B  HM3MEHEHUM  CBOWCTB

XUMHYECKUX JJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kajus,
KaJdblUs U MX COCAVMHCHHUN B COOTBCTCTBHH C ITOJ0KCHHEM
sneMeHTOB B llepuogmyeckoil cucteMe U CTPOCHUEM UX
aTOMOB.

CTpoeHue BeleCTBa: BHJbl XUMHUYECKOW CBSI3U. THIIbI
KPUCTAJUIMYECKUX PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA
OT THUNA KPUCTAJUIMYECKOW PEMIETKH W BUJIA XUMHUUYECKOM
CBSI3W.

Knaccudukanus u  HOMEHKIATypa  HEOPTaHMYECKUX
BeIECTB(MEXKIyHApOAHAsT M TPUBHAJIbHAS). XUMUYECKHE
CBOMCTBa BEIIECTB, OTHOCSIIUMXCA K Pa3JIMYHBIM KJlaccam
HEOPraHWYECKUX  COCJUWHEHUU,  TEeHETUYeCKas  CBS3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukanuss XuMUUYECKHX pPEaKIUMid 10 pPa3IudHbIM
npu3HaKaM (10 YUCIY U COCTaBY YYacTBYIOIIMX B peaklUu
BEIIIECTB, MO TEIIOBOMY 3((EKTy, M0 M3MEHEHUIO CTEIICHEH
OKHCJICHUS XHMHYECKHX JJIEMEHTOB, 1O OOpPaTUMOCTH, IIO
YYaCTHIO KaTalnu3aTopa).

DK30- W DJHIOTEPMHUYECKHE PEaKIMU, TEPMOXUMHYECKHUE
ypaBHEHUS.

[TonsTre o ckopoctu XxuMHuueckoil peakuuu. [lonarue o0
00paTUMBIX H HEOOPATHUMBIX XHUMHYECKHUX  pEaKI[UsIX.
[loHsiTHE O TOMOTE€HHBIX U TETEPOre€HHBIX PpPEaKIUX.
[TonsiTie 0 XUMUYECKOM paBHOBeCHHU. DaKTOPHI, BIUSIOIINE
Ha CKOPOCTh XUMHUUYECKOU PEaKINH U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE peaxiumu,
AJIEKTPOHHBIA  OalaHC OKHUCIUTEIHHO-BOCCTAHOBUTEIHHOM
peakuuu.  CocCTaBlIieHHE  ypaBHEHUM  OKHUCIMTEIIbHO-

BOCCTAHOBUTEJIBHBIX PEAKUUN C HCIOJIB30BAHUEM METOJA
3JIEKTPOHHOTO OanaHca.

Teopus SAEKTPOIUTUUECKONU TUCCOIUAIIAN. DIEKTPOIUTHI
U HednekTpoiauTsl.  KaTuMoHBI, aHMOHBL. ~ MexaHU3M
JUCCOLMAINN BEIIECTB C PA3JIMYHBIMUA BUJIAMH XHUMHYECKOU
cBi3u. Crenenp jucconuanuu. CunbHble U cialble
AIEKTPOJINTHI.

Peakiiuu MOHHOTO OOMeHa. YCIIOBHSI NMPOTEKAHUs PeaKIui
MOHHOTO OOMEHa, [IOJIHbIE W COKpauléHHbIE HOHHBIE
ypaBHeHHUs peakuuii. CBOMCTBa KMCIOT, OCHOBAaHUN U COJEH
B CBETE MPEICTABICHUIN
00  2JEeKTpONUTHYECKOW nauccouuanuu. KauecTBeHHBIE
peakuyu Ha MOHBL. [IoHsTHE O TMApPONIN3E COJIEH.




XUMHYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU
KPUCTANTMYECKUX PEMIETOK HEOPTaHUYECKHX BEIIECTB —
METaJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX
BEILIECTB (XJIOpUAAQ HATpHUA); HCCICAOBAHUE 3aBHCHUMOCTH
CKOPOCTH XUMHUYECKOW PEaKIMu OT BO3JCHCTBUS Pa3IMYHBIX
(GakToOpoB; HCCIEIOBAHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB
BEIIECTB, NPOIlecca TUCCOIUAINN KUCIIOT, IIeTI0YeH H CoJIel
(BO3MOYKHO HCII0JIb30BAHUE BHUJEOMATEPHUAIIOB); IIPOBEICHUE
OIBITOB, HJUTFOCTPUPYIONIMX MPU3HAKU MPOTEKAHUS PEaKIui
MOHHOTO 0OMeHa (00pa3oBaHuE OCajKa, BBIICICHUE Ta3a,
0o0pa3oBaHUE BOJIbI); ONBITOB, WLTIOCTPUPYIOIIUX MPHUMEPHI
OKHCJIUTETIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuil  (ropeHwue,
pEeaKIMM  Pa3lOKCHHS, COCIUHCHHS);  pACIO3HaBaHUEC
HEOPTaHMYECKUX BEIIECTB C
MOMOIIIBI0 KAa4YeCTBEHHBIX pEAKIMii Ha WOHBI, PEIICHHE
OKCIIEPUMEHTAIBHBIX 3a/1a4.

HewmeTramsl
COE€IUHEHUS

n Hux

OO6mass  xapaktepuctuka  rajioreHoB. OcoOEHHOCTH
CTPOCHMsI aTOMOB, XapaKTEpPHbIE CTEIEHH OKHUCIICHMS.
Ctpoenue u ¢u3NYECKUE CBONCTBA MPOCTHIX BELIECTB —
rajoreHoB. XWMHYECKHME CBOWCTBA Ha MpUMEpPE XJopa
(B3auMo/IeliCTBUE C METaJUIaMU, HEMETAJUIAMU,

miesioyamu). XiaopoBoaopoa. CossiHast KUCIOTa, XUMUYECKUE
CBOMCTBA, MOJy4YeHUE, NpuMeHeHue. JleiicTBue xjopa u
XJIOPOBOJIOPOJIa HA OpraHu3M 4elloBeka. Baxkneimmue
XJIOPUBI U UX HAXO0XKJICHUE

B IIPUPOJIE.

OOmiass ~ xapakTepucTHKa  dJIeMEeHTOB  VIA-rpynmsl.
OcoOeHHOCTH CTpPOEHHSI AaTOMOB, XapaKTEpHbIE CTENEHU
OKHUCIICHUS.

Crpoenue u ¢u3NyYECKUEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. ANJIOTPOIHBIE MOAU(PHUKAIIMK KUCIOPOAA
u ceppl. XumHuueckue cBoiicTBa cepbl. CepoBoaoOpof,
CTpoeHHUe, (U3NUecKue M XUMHUYecKue cBoucTBa. OKCHIBI
Cepbl KaK MpeJCTaBUTENM KHUCIOTHBIX OKcuaoB. CepHas
KHCJIO0Ta, (PU3MUECKUe U XMMHUYECKHe CBOMCTBa (00IIue Kak
OpeJCTaBUTEN  Kjacca KHUCIOT U cleuupuyecKue).
XHUMHYECKUE PEaKIUy, JICXKAIINE B OCHOBE MTPOMBIIIIIEHHOTO
crioco0a moiydeHus: cepHoil kucnotsl. [Ipumenenue. Conu
CEpHOM KHCIIOTHI, KaUEeCTBEHHAsl peakiusi Ha Cyab(aT-HoH.
Haxoxnenue
ceppl M €€ COEIMHEHMH B mpupone. XHMHYECKOE
3arpsAA3HEHUE OKPYXKAIOWIEH Cpeabl COECAUHEHUSMH Cepbl
(KUCJIOTHBIE NTOKIM, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CHOCOOBI €ro NMpe10TBpaIIECHUs.

OOmiass ~ xXapakTepucTHUKa  3JIEMEHTOB  VA-TpymIibl.
OCOOEHHOCTH CTPOEHMSI AaTOMOB, XapaKTEpHbIE CTEHEHU
OKHCIICHUS.

A30T, pacmpocTpaHeHHEe B TMpHUpone, (U3NYECKHe WU
XAMHYECKHE CcBoMcTBa. KpyroBopor aszora B mOpupoe.
Ammuak, ero (¢u3M4YecKMe M XUMHUYECKHE CBOWCTBA,
nosiyueHue u npumenenue. Conu aMMOHUS, UX (U3HUECKHE
U XMMHMYECKHE CBOMCTBa, mnpuMeHeHue. KauecTBeHHas
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peakiusi Ha HMOHBI aMMOHMS. A3OTHas KHcloTa, e€
nojydeHue, (pu3nuecKue M XMMHUYECKHe CBOicTBa (0Omime
KaK TMpeACTaBUTENS Kilacca KUCIOT M cheuupuyeckue).
Hcnonb30BaHE HUTPATOB U COJEH aMMOHHMS B KayecTBE
MUHEPATBHBIX YIOOPEHHUIA.

XUMHUYECKOE 3arps3HeHue OKpY>KaroIen cpezsl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXAM, 3arps3HEHHe
BO3/yXa, [IOYBBI U BOJIOEMOB).

®dochop,  amrorpornHble  mMomudukanmm  (ocedopa,
¢busnueckue u xummudeckue croiictea. Oxcup pochopa(V) u
docdopHas kucnora, puUNYecKue U XMMHYECKHUE CBOMCTBA,
nonyuenue. Mcmonp3oBanme  QochatoB B KadecTBe
MUHEPAIBHBIX YIOOPEHHUIA.

OOmast ~ xapakTepucThka  31eMeHTOB  [VA-Tpymnmbl
OcoOeHHOCTH CTPOCHUS AaTOMOB, XapaKTEpHbIE CTEIEeHU
OKHCJICHHUS.

Yrnepos, aluioTponHble MOIU(UKAIINH, pAacIPOCTPAaHEHHE B
npupose, pusnueckre 1 XMMUUYECKHUe CBOMCTBA. AcopOuus.
KpyroBopor yrmepomga B mpupoae. OKCHIBI yriiepona, UX
buznyecKkue U XMMUYECKUE CBOWCTBA, JICUCTBUE HA JKUBBIE
OpPTaHU3MBI, TIOJTy4YECHUE
U TpUMEHEHHUe. DKOJIOTHYEeCKHe MpoOJIEeMbl, CBS3aHHBIE C
okcunom yraepoaa(IV); runoresa riiob6anbHOr0 MOTEIUICHUS
KIIUMaTa; MapHUKOBBIM 3¢ dekT. YronapHas kuciora u eé
COJIM, UX (PU3UIECCKUEC M XUMUUICCKUE CBOWCTBA, IMOJIYICHUEC U
npuMmenenue. KayecTBenHnas
peakuus Ha KapOoHaT-uOHBI. Vcnonb3oBanue kapOOHATOB B
ObITY, MEIUILIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO3SICTBE.

[TepBoHaYaNbHBIC TOHATHS 00 OpPraHUYECKHX BEIIECTBAX
KaKk O COEIWHEHUsX yriepoaa (MeTaH, OTaH, JTUJICH,
areTHIICH, YTAHOJ, TJIHIIEPUH, YKCYCHAs KucioTa). X cocras
U XuMHu4eckoe crpoeHue. [lonsTre o OMOIOTHYECKH BasKHBIX
BEIECTBAX: JKHpax, Oenmkax, yrieBoJaXx — HW WX POJH B
JKU3HU YeloBeka. MarepralbHOe €IUHCTBO OPTraHUYECKHUX H
HEOPTaHMYECKUX COCAMHCHUN.

Kpemuuii, ero ¢usuueckne M XUMHUYECKHE CBOWCTBA,

nomydeHue © npuMeHeHue. COeIMHEHUS KPEMHHS B
npupoae. Obuue npeacrapneHus: o6 okcunae kpemuusi(IV) u
KpeMHUEeBOW kuciore. CHIMKATBl, WX WCIOJIh30BAaHUE B
OBITY, MEIUIIUHE, TPOMBIIIIEHHOCTH.
Baxnelimme cTpouTeNbHBIE MAaTepHaNIbl: KEPAMHUKA, CTEKIIO,
1eMeHT, OeToH, xene3o0eToH. I[IpoGreMbr Ge3zomacHOroO
WCIIOJIb30BAaHUSI CTPOUTEIHHBIX MAaTEPHUATIOB B MIOBCEAHEBHOM
JKU3HU.

XUMUYECKUT SKCIIEPUMEHT: HA3Y4YECHHE o0OpasioB
HEOPraHMYECKUX BEIIECTB, CBONCTB COJSHOW KHUCIIOTHI;
MPOBEJICHUE KAYECTBEHHBIX PEAKIUH Ha XJIOPHI-UOHBI H
HAONMO/IeHWe  MPU3HAKOB WX  MPOTEKAHUS;  OMBITHI,
oTpaxarmomue (U3NUESCKHEe W XHMHYECKHE CBOMCTBA
TaJIOTEHOB M MX COeTUHEHHH (BO3MOKHO MCTIOIH30BaHHE
BHJICOMATEPHAIIOB); O3HAKOMJICHHE C OOpa3liaMHu XJIOPHJIOB
(ralioreHnIoB); O3HAKOMJIEHHE ¢ oOpasliaMu cepbl U eé




COETMHEHUSIMU (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOJIOJCHHUE Tpolecca OOYyTrIUBaHUS
caxapa IOJ JEHCTBMEM KOHUEHTPUPOBAHHOM CEpHOM
KHCJIOTHI; U3yYeHHE XUMUYECKUX CBOICTB pa30aBIeHHOM
CEpHOHM KHCIIOTHI, IMPOBEJCHHE KAaYeCTBEHHOW peakluu Ha
cynbar-uoH M HAOMIOJCHHE TpU3HAKa €€ MPOTeKaHMUS;
O3HAaKOMJIEHHE C (pU3MUeCKUMH CBOICTBaMH a3oTa, (pocdopa
u ux COEIMHEHUM (BO3MOXKHO UCII0JIb30BaHUE
BHJICOMATEPHAIIOB), oOOpa3laMu a30THBIX U  (PocopHBIX
yA0OpeHul; mojiyueHue, coOupaHue, paclio3HaBaHUE W
M3YyYEHHE CBOMCTB aMMHaKa; MPOBEACHNE KaYECTBEHHBIX
peaknmMii Ha HMOH aMMOHUA U ¢ocdaT-HOH U HU3yueHHE
MIPU3HAKOB ux MPOTEKaHUS, B3aMMOJIeiCTBHE
KOHLEHTPUPOBAHHOMN a30THOM KHUCJIOTHI C MEJBIO (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPUAJIOB);

U3y4eHUE MOJEIeH KPUCTAUIMYECKUX pelETOK anMasa,
rpadura, dymiepeHa; O3HAKOMIIGHHE C  IPOIECCOM
azIcopOIMu pacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIIEM
U yCTPOWCTBOM NPOTHBOrasza; IOJy4eHHE, coOupaHue,
pacro3HaBaHHE U U3y4YE€HUE CBOWCTB

YIJIEKUCIIOro ra3a; MpOBEIEHUE KAYeCTBEHHBIX PEaKIMil Ha
KapOoOHAT- M CHJIMKAT-UOHBI W HW3YYEHHE MPU3HAKOB HX
IIPOTEKAHUs; O3HAKOMJICHME C NPOAYKLUUEH CHIMKAaTHOU
MIPOMBINIJICHHOCTH; PELIEHHE SKCIePUMEHTAIBHBIX 3a/1a4 0
Teme «BakHelmne HeMeTaJUIbl U UX COCAUHECHUS.

Mertanibl
COETUHEHUSI

u

nux

OOmiass  xapakTepUCTHUKA XUMHYECKHUX  JJIEMEHTOB —
METAJIJIOB Ha OCHOBaHUHW WX TosiokeHust B Ilepuoanueckoit
cucteMe xumuueckux osiaeMmeHtoB J[. M. MeHneneeBa u
ctpoeHus aroMoB. CTpoeHue MeTayioB. MeTamindeckas
CBSI3b M METaJUIMYECKas KpUCTAUIMYECKas peleTKa.
DNEeKTPOXUMUYECKUI pan HaIpsKEHU ! METAJIJIOB.
duznyeckne W XHUMHUYECKHE CBOWCTBa MeTaioB. OOmme
crocoObl Tony4yeHus: MetauioB. lloHATHe O KOppo3uu
METaJUIOB, OCHOBHBIC CIIOCOOBI 3aIUTHl MX OT KOPPO3HH.
CnnaBbl (CTanb, YYTyH, IJIOpPAIIOMMHUN, OpoH3a) M UX
MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[Ilemounble Metayel: MonoxkeHue B llepuogmyeckon
cucteMe xumMuueckux a3nemMeHToB J[. WM. Mengeneena;
CTPOCHHE MX aTOMOB; HaXOXJIeHHUE B mpupoje. dusznueckue
U XUMHUYECKHE CBOICTBa (Ha TMpUMepe HATPUS MU Kajus).
Okcuapl U TUIPOKCUABI HaTpus u Kamus. [lpumeHeHue
HIEJTOYHBIX METAJJIOB U UX COSTMHEHUH.
[[lenoyHo3eMeNnbHBIE  METaJbl MarHuid W KaJlbIIWMMH:
nonoxenne B llepuoanueckoil cucrteMe XHUMHUYECKHX
snementoB [[. M. MenzaeneeBa; CTpO€HHME HUX aTOMOB;
HaxoXkJieHne B mnpupoae. Du3MUeckue U XUMHUUYECKHE
CBOMCTBA MarHus W Kalblus. BaxHeWme coeauHeHUs
Kanmplusl (OKCHI, THApPOKCcHH, conu). JKECTKOCTh BOABI U
CrocoObl €€ yCTpaHEHUsI.

Amomunuii: nonoxenue B Ilepumoanueckoid cucreme
xumudeckux osnemeHtoB JI. WM. MenaeneeBa; crpoeHue
aToMa; HaXxoXJeHue B npupoje. Gu3nueckue 1 XuMUYECKUE
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CBOHMCTBAa aOMUHUA. AMQOTEpHBIE CBOWCTBAa OKCHIA H
TUAPOKCHUIA ATFOMUHHUS.

Keneso: mnonoxkenne B Ilepuonuueckoit  cucreme
xuMuueckux anemeHtoB J[. WM. Mennaeneesa; cTtpoeHue
aToma; HaxoxJeHue B npupoje. Puzndeckue 1 XMuMUYECKUE
cBoiicTBa xene3a. Okcuabl, THIpoKcH bl U conu xkeneza(ll) n
xkenesa(Ill), ux cocras, cBoiicTBa
Y TIOJTyYCHHUE.

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C oOpa3namu
METAIJIOB U CIUIABOB, WX (U3NYECKUMHU CBOWCTBAMHU;
U3YYEHHUE pe3yNbTaTOB KOPPO3HH METAJUIOB (BO3MOXHO

UCIIOJIb30BAHUE BU/IEOMATEPUAIIOB), ocoOeHHOCTEeH
B3aUMOJICHCTBUSL OKCHIA KaJbLUs M HaTpUs C  BOAOH
(BO3MOKHO HCII0JIb30BAHNE BUJIEOMATEPHAJIOB);

UCCIIC/IOBAaHHE CBOMCTB KECTKOHM BOJBI, TpoIlecca TOPECHUs
xKenmeza B KHCIopoAe — (BO3MOXHO — HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); TPU3HAKOB NPOTEKAHUS KadeCTBEHHBIX
peakuuii Ha HWOHBI (MarHus, KajbIUs, AJIOMUHUS, IIMHKA,
xkenesa(ll) wu  xenmeza(Ill), wmenu(Il)); wnabmonenne wu
ONKCAaHWE TPOIECCOB OKpAIIUBaHHs IUIAMEHH HOHAMHU
HaTpuA, KaJlud UW KajJlblUA (B03MO)KHO HUCIIOJIB30BAHUC
BUJICOMATEPHAJIOB); HCCJIeIOBaHUE aM(OTEPHBIX CBOMCTB
rHapokCcuaa ajllOMHUHUA W THAPOKCHAA LUWHKA, PCIICHHUC
IKCIIEPUMEHTAIBHBIX 33j1a4 10 TeMe «BakHeilue MeTaibl
1 UX COCANUHCHUA».

XuUMus "u
OKpY’Karolas cpeaa

HoBbie Matepuaibl u TexHONOTMU. BemecTBa 1 MaTepuabl
B IIOBCETHEBHOW JKM3HU YENOBEKa. XHMHS U 3/I0POBbBE.
be3oracHoe HUCHONB30BaHME BEIIECTB M XUMHUYECKHX
peakiuii B ObiTy. [lepBas moMoIp Mpu XUMHUYECKUX 0XKOTrax
u otpaBieHUusX. OCHOBBI SKOJOTMYECKOW TPaMOTHOCTH.
XUMHYECKOe 3arpsi3HEHNE OKPYXKAroIIel cpesl (TpeaenbHast
nonyctumasi koHreHTpanus Bemects — [1JIK). Pons xumun
B PEILICHUU DKOJIOTUIECKUX MPOOIEM.

[Tpuponnbie HMCTOYHUKHU YIJIEBOIOPOIOB (yroup,
MPUPOJAHBIN Ta3, He(PTh), MPOAYKTH UX MepepadOTKH, HUX
pOJIb B OBITY U IPOMBILIUIEHHOCTH.

XUMUYECKU I JKCIIEPUMEHT: A3Y4YEHHE o0pas1oB
MaTepuaioB (CTEKJO, CIUIaBbl METAJJIOB, TOJIHUMEpPHBIC
MaTepuabl).




