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Pabouyass mporpamma y4e0HOro npeamMera
«XHMMA»
8-9 kJacchl






Pa3nen «Coaep:kanue yueGHOT0 npeaMera

1.PaGouass mporpaMma Mo XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi cocraBieHa Ha ocHoBe [IpumepHoii paboueit
MporpaMMbl OCHOBHOTO 001Iero oOpazoBanusi. Xumus. ba3oBbiit
ypoBeHb (st 89 KiaccoB 00pa3oBaTENbHBIX OPraHU3aIni).
OpnoOpena pemeHueM  QelepaibHOTO  yIeOHO-METOIUIECKOTO
00BeIMHEHUS TI0 00IIEeMy oOpa3oBaHuio, mTpoTokoia 3/21 oT
27.09.2021 r., MITP® UCPO Poccuiickoii akagemMun 00pa3oBaHus,
a taxke [IpumepHO# IporpaMMBbI BOCITUTAHUS U OPUEHTHPOBAHA Ha
peaiM3anuio B IIEHTpe O0Opa30oBaHUS ECTCCTBCHHOHAYYHOW W
TEXHOJIOTMYECKON HampaslieHHOcTeld «Todka pocTay, CO3JaHHOTO
Ha 0a3e IOKOJNBI C TENbI0  pasBUTHA Yy  OOyJaromuxcs
€CTECTBEHHOHAYYHOMH, MaTeMaTH4ECKOH, uH(OPMaLMOHHON
IPaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO ¥ KPEaTHBHOTO
MBIIIIICHNS, COBEPIIICHCTBOBAHUS HABBIKOB €CTECTBEHHOHAYYHOH U
TEXHOJIOTUYECKOW HAIPaBICHHOCTH, a TaKXe s MPaKTUYECKOM
OoTpabOTKKM y4eOHOro MaTepuasia 10 YYeOHBIM TIpeaMeTam
«DPu3ukay, «XuMus», «buomorus, « TeXHOTOTHI.

Ha ©6a3e mnentpa «Touka pocrta» oOecreyumBaeTcs peaan3arus
o0pa3oBaTeNbHBIX pOrpaMm €CTECTBEHHOHAYYHOU u
TEXHOJIOTUYECKOU HAIpPaBJICEHHOCTEH, pa3paboTaHHbBIX B
COOTBETCTBUU C TpeOOBaHMSIMU 3aKOHOJATENbCTBA B cdepe
oOpa3oBaHus U ¢ yuéToM pekoMmeHanuii denepanbHOro orneparopa
yuebHoro mpeamera «Xumus». OOpazoBaTenbHas MporpamMmma
MO3BOJISIET ~ MHTETPUPOBATh  pealu3yeMble  371eCh  MOJXOJBbI,
CTPYKTYpPY U COJepaHHe IMpH OpraHu3anuu OoOyuyeHUs XUMUU B
8—9 xmaccax, BBICTpOEHHOM Ha 0a3e I000T0 M3 JIOCTYIHBIX
yueOHO-MeToandeckux koMiiekcos (YMK).

Hcnons3oBanue 060py,I[OBaHI/IH LICHTpa «Touka pocCTa» IMO3BOJIACT
CO31aTh YCJIOBUA:

e JUIA PACIIUPEHUS] COJCPKAHUS IIKOJHLHOTO XHMHUUYECKOTO
oOpa3oBaHus;



o A MTOBBILLIEHUS [103HABATEIbHON aKTUBHOCTU
o0y4aroImuxcsi B €CTECTBEHHOHAYYHOH 001acTH;

e IS pa3BUTHUs JUYHOCTH peOEHKa B Ipolecce oOydeHus
XUMUH, ero CIOCOOHOCTEH, (dbopmupoBaHUs u
yIOBIIETBOPEHHUS COIMAIBHO 3HAYUMBIX HMHTEPECOB U
MOTpeOHOCTEH;

*JU1s1 pabOThl ¢ OJapEHHBIMU LIKOJIBHUKAMM, OPraHU3allud HX
pa3BUTHS B pa3IMuUHBIX OOIACTAX 00pa3oBaTEIbHOM, TBOPYECKON
JEeSITEIbHOCTH.

[Ipumenss mudpossie 1abopaTOpuu HA ypoKax XMMHHM, ydallluecs
CMOTYT  BBINIOJIHUTH MHOKECTBO  JIaOOpaTOpHBIX  paboT U
9KCIIEPUMEHTOB I10 TPOrpaMMe OCHOBHOW HIKOJIBI.

BocnuraresbHbIH MOTEeHIH A npeaMera «XuMuUA»
peanu3yercs 4epes:

e (¢dopMHpOBaHHME  MHTEJUIEKTYyaJIbHO  Pa3BUTOU
JIUYHOCTH, TOTOBOM K  camMooOpa30BaHUIO,
COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MNPUHSITHIO
pelieHuii, crnocoOHON aaanTUpPOBATHCA K OBICTPO
MEHSIIOILIMMCSI YCIJIOBHUSIM >KU3HU;

® HaIpaBJIEHHOCTh OOYYEHUsS HAa CHUCTEMaTHYECKOE
NpUOOIICHUE YyYalluXCcsi K CaMOCTOSITEIbHOMN
MMO3HaBaTEeIbHOM JESITeIbHOCTH, Hay4YHBIM
MeTOoJaM MO3HaHUS, (POPMUPYIOIIUM MOTHUBAIIHIO
U pPa3BUTHE CITOCOOHOCTEH K XUMHU;

e oOecrieueHue YCJIOBHH, CIOCOOCTBYIOIINX
NPUOOPETESHUIO 00y4aroIMMUCS omnbITa
pa3HOOOpa3HOU  AESTeIbHOCTH, MO3HAHUS |
CaMOTIO3HaHUs, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIINH ), UMEIOIITUX YHHUBEpCaIbHOE
3HAYCHUE JIJIsS PAa3JIMYHBIX BUJIOB JICATEIILHOCTH;

e (dopmMupoBaHHE YMEHHUI OOBSCHSITHL U OLICHUBATH
SIBJICHUSI OKPY>KaoIIero Mupa Ha OCHOBaHUU
3HAHUU U OIbITA, IMOJYYEHHBIX NPU H3YyYCHUH



XUMHWHU;

e (dopmupoBaHuEe y 00yYarOIIMXCsI
TYMaHUCTHYECKUX  OTHOIICHHWN,  TMOHUMaHUs
LICHHOCTH XHUMHWYECKHUX 3HAHUH I BBIPAOOTKH
9KOJIOTUYECKH IeJIECOOOPa3HOro IIOBEJICHUS B
OBITY W TPYJAOBOH JEATEIBHOCTA B IIEJIAX
COXpaHEHHsI CBOETro 3J0POBBSI M OKPY KarolIeH
HOPUPOJHOMN CPEIBI;

® Pa3sBUTHUC MOTHUBaAIIU K O6y‘—ICHI/II-O,
cnocoOHoCTe! K CaMOKOHTPOJIIO u
CaMOBOCITUTaHUIO Ha OCHOBE YCBOEHMUS
OoO0I1IeYeJIOBEYEeCKMX [EHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOpY npodus U
HAITPaBJICHHOCTH JIAJIbHEHUIIIETO OOYyYCHUSI.

MecTto yueOHOro npeamMera « XuMHs» B y4eOHOM IIaHe

B cucreme obmero o6pazoBaHust «XHUMUs» MPU3HAHA
00s13aTeIbHBIM YUYCOHBIM MTPEAMETOM, KOTOPBIA BXOJIUT B
cocTtaB TIpeaAMETHOW ooOnactu «EcTecTBeHHO-Hay4dYHBIC
MIPEIAMETHD).

Y4eOHBIM IIaHOM Ha €€ u3ydeHue oTBenacHo 136
Yy4eOHBIX YacoB — Mo 2 4 B HeAelo B 8 m 9 kiaccax
COOTBETCTBEHHO.

Conepxanue yueOHOro npeamera « XuMus»

8 kiacc

HepBOHa‘Ia.}Ibﬂble XMMHUYECCKHE ITIOHATUA

IIpenmer xumun. Ponbs XumMuMu B KU3HU 4YeyoBeka. Tena u
BemiecTBa. POU3NYECKHUE CBOMCTBAa BELIECTB. ArperatHoe
cocTtosiHue BemniecTB. IloHsATHEe O MeToJaax IO3HAaHUS B
XUMUU. XUMHUS B CUCTEME HAyK. UHUCTBIE BELIECTBA U CMECH.
CrocoObl pa3ieeHus CMecei.

ATOMBI ¥ MOJEKyJbl. XUMHYECKHE 3IeMEHThl. CHMBOJIBI
XAMHUYECKUX DJIEMEHTOB. [IpocTeie M CIIOKHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYEHHUE.



Xumunueckasi (popmyisia. BarmeHTHOCTP aTOMOB XMMHUYECKHUX
DJIEMEHTOB. 3aKOH MOCTOSIHCTBA  COCTaBa  BEIECTB.
OTHOcuTeNbHAs aTOMHAas macca. OTHocuTenbHas
MOJIEKYyJIsipHasi Macca. MaccoBasi JI0J11 XUMHUYECKOTrO
3JIEMEHTa B COCJIMHECHUM.

dusmyeckue W XUMHUYECKHE  SBJIEHUS.  XMMHYECKas
peaxmus u e TMpU3HAKU. 3aKOH COXPaHEHUSI MacChl
BelIecTB. XWUMHUUYeCKue  ypaBHeHus. Kiraccudukanms
XUMHUYECKUX peaxkiui (coenuHenHwusl, pa3noKeHusl,
3aMeIleHus, OOMEHa).

XUMHUYECKAN DKCIHEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM
noCyJIol, C TpaBWiIaMu padbOThl B J1abopaTopuud |
npuémMamu oOpaleHus ¢ JIadopaTOPHBIM 00OPY/IOBAaHUEM;
U3y4YEeHHE U oInMcaHue (PU3UYECKUX CBOMCTB 0Opas3loB
HEOPraHWUYECKUX BEHIeCTB; HaOmoaeHne (QGu3NIeCKux
(mmaBIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B
CTYTIKE, KUTICHUE M KOHJECHCAIIUsI BOABI) U XUMHUYECKUX
(ropeHne cBeyu, NOpPOKAJIUBAHHUE MEIHOM IIPOBOJOKH,
B3auUMOIEHICTBUE Meja C KHCJIOTOM) SIBJICHUH,
HaOJIIOJIeHWE W  OIIMCaHWE NPHU3HAKOB IIPOTECKaAHUS
XAMHUYECKUX peakuuii (paznoxeHue caxapa,
B3aMMOJICMICTBUE CEPHOM KHUCIOTHI C XJOPUIAOM Oapwusi,
paznoxenue ruapokcuaa wMenu(ll) npu Harpesanuw,
B3anMoOAecTBHE Keye3a ¢ pactBopoM coiu Meau(ll)); uz-
YYE€HHE CIIOCOOOB pazJiesieHuss cMmeceid (C MOMOIBIO
MarHuTa, (UIBTPOBAHHUE, BBINApUBAHUE, IUCTHUILISIINS,
xpomatorpadusi), IPOBEACHUE OYUCTKHU MTOBAPEHHOM COJIH;
HaOIIOJIEHNEe W ONHWCAaHHUE pPe3yJbTaTOB IIPOBEICHUS
OIBbITA, WUIFOCTPUPYIOLIErO0 3aKOH COXPAHEHHUsS MAaCChl;
CO3JIaHUE MOJeNIei MOJIEKYJ (IIIapOCTEPIKHEBBIX ).

BaxxHeililnye npeacraBuTe/ M HEOPraHMYECKUX BelIeCTB

Bo3ngyx — cmech razoB. CocraB Bo3ayxa. Kucmopom —
3JIEMEHT W NpocToe BeuiecTBo. HaxoxaeHue Kuciopoaa B
npupojsie, (U3NYECKHUEe U XUMHUYECKHE CBOMCTBA (peakiuu
ropenust). Oxcunpl. [Ipumenenne kucimopoaa. CrnocoObl
MOJy4YEHUs! KHCJIOpoaa B naboparopuu u
npoMbIIeHHOCTH.  KpyroBopor kuciopoga B HpPUPOJIE.



O30H — aymtoTpornHas MoAUDUKAIUS KUCIOPOA.

TennoBoit addexT XUMHUYECKOU peaxkiuu,
TEPMOXMMHUUYECKUE YPAaBHEHMS, 3K30- U DHIOTEPMHUUYECKHE
peakuuu. TorumMBO: yroiab M MeTaH. 3arps3HEHHUE BO3]yXa,
yCUJICHHE TapHUKOBOro 3(ddexra, pa3pylieHHEe O30HOBOTO
CJIOA.

Bonopon — nnemeHT M mpocrtoe BemiecTtBo. Haxoxxnenue
BOJOpOAA B MpHUpPOAL, (PU3NIECKHE U XUMHUYSCKHE CBOICTBA,
MpUMEHEHHEe, cnocoObI NostydeHus. KucnoTsl u comnu.
KonmuuectBo BemectBa. Monb. Momspaas wacca. 3akoH
ABorajpo.

Mossipabiii 00béM  ra3zoB. Pacdy€rel 1O XUMHYECKUM
YpaBHEHUSIM.

dusuyeckue cBOWCTBAa BOJbBI. Bomga Kak pacTBOPUTEIb.
PactBoprl. HachllnieHHbIE W HEHACBHIIMIEHHBIE pPAaCcTBOPBI.

Pacmeopumocmv  eewgecme 6 eode.l MaccoBas nomns
BEIIECTBA B pacTBope. XHWMHYECKHE CBOWCTBAa BOJBI.
OcHoBanus. Posnb pacTBOpoB B HOpUPOJE U B KU3HHU
yesioBeka . KpyroBopoT BOJibl B IpUPO/IE . 3arpsi3BHEHUE MPHU-
poaHBIX BOJ . OXpaHa U OYUCTKA NPUPOIHBIX BOJI .
Knaccudukanmss HeopraHumdeckux coeauHeHUu. OKCHIBI.
Knaccudukamuss oxkcuaoB: coseobpasyromye (OCHOBHBIC,
KHCJIOTHBIC, amM(OTepHBIC) u HECOoJIeo0pa3yoIIne.
Homenkiiatypa okcuaoB (MeXIyHapoaHasi U TpUBHAJIbHAas).
duznyeckue 1 XUMHUYECKUE CBOMCTBA OKCUIIOB . [lonmyuenue
OKCH/IOB .

OcHoBanus. Krnaccudukanuss ocHOBaHWM: MIETOYH H
HepacTBOpUMbIE OcCHOBaHusA. HomeHkinaTtypa OCHOBaHUM
(MexxnyHaponHas W TpuBuaibHas). Duzudeckue U
XUMHUYECKHE CBOMCTBA OCHOBaHUM. [loirydyeHne OCHOBaHUN.
Kucnorel. Knaccudukamnus kucinor. HomeHkinatypa KHUCIOT
(MexxmyHaponHass W TpuBHanbHas). Duzudeckue ©
XUMHUUYECKHE CBOMCTBAa KHUCIOT. PsAa akTHUBHOCTH METaJJIOB
H. H. bekerosa. I1o- 1ydeHue KUCIIOT.

Conn. Howmenxkmnarypa coseu (MexTyHapoaHAS u
TpUBHUAJIBHAS).

dusznueckue M XUMHUUYECKUE CBoucTBa cojeu. llomyuenue
COJIEH.



I'enetnueckasi CBsI3b MEXJYy KJIacCCaMH HEOPraHUYECKUX
COCIUHEHUM.

XHUMHUYECKUN DKCHEPUMEHT: KAUYECTBEHHOE OIIPEJICIECHUE
COJICp>KaHUsI  KHCJIOpoJda B  BO3AyXe; IOJIy4YCHHE,
coOupaHue, pacrio3HaBaHWUE ¢  HWU3YYEHUE  CBOMCTB
KHUCJIOPO/ia; HAOJIOJICHUE B3aUMOJICHCTBUS BEMIISCTB C
KHCJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHHUSI U IIPEKPaIICHUS
ropenwust (rmoxapa); 03HaKOMJICHHE C 00pa3iaMu OKCHUJIOB
U OINHMCaHWE WX CBOMCTB; TIIOJIly4e€HHE, COOUupaHue,
pacmo3HaBaHME€ W H3y4YE€HHE CBOMCTB  BOJOpoOJa
(ropeHue); B3aUMOJICMCTBHE BOAOpPOJAa C OKCHJIIOM
menu(1l) (Bo3MOKHO HMCIIOJIb30BAaHUE BHUJEOMaTEpHAJIOB);
HaOJIIOZIeHNE OOpa3loOB BEMIECTB KOJIWYECTBOM | MOJIb;
HCCIIeIOBAaHUE OCOOEHHOCTENW pPacTBOPEHUSI BEIIECTB C
pa3muaHOM PacTBOPUMOCTHIO; PUTOTOBJICHUE
pacTBOpOB C OTIPENEIIEHHOM MacCOBOU nojaen
PacTBOPEHHOTO BEIIECTBA; B3aUMOAEWCTBUE BOJBI C
MeTayulaMu  (HaTpueM W KajlablueMm) (BO3MOXKHO
HUCIIOJIb30BAaHUE  BHJEOMAaTEpUaAJIOB);  OIpEIaeJICHUE
pacTBOpPOB KHUCJIOT MW MIeJOoYell ¢ MNOMOIIbIO HH-
JIUKaTOPOB; MCCIIeAOBAaHUE OOpa3lOoB HEOPraHUYECKHUX
BEIIECTB pa3-JIMYHBIX KJIACCOB; HAOJIIOAEHUE N3MEHECHUS
OKpacKU MHAUKATOPOB B pacTBOpPaxX KHUCIIOT U IIEJIOYEei;
U3ydeHHe B3auMoaeucTBuUs oOkcu- ga wmeau(ll) c
pacTBOpPOM CEpPHOM KHUCJIOThI, KHUCJIOT C MeTajlylaMu,
peakuii HeuTpaaus3alyu; MOJYyYeHHUE HEepPaCTBOPUMBIX
OCHOBaHUI, BBITECHEHHUE OJHOI0 MeTajUla APYTUM U3
pacTBOpa CONH; PEIICHUE SKCIEPUMEHTAIBHBIX 3371a4 I10
TEME «Baxnetmue KJIACChI HEOpPTaHUYECKUX
COEAMHEHUI».

Ilepuoaunuyeckuit 3axkon u Ilepuoamueckass cucrema
xumudeckux 3jaemMeHTOB JI. U. MenaeneeBa. Ctpoenue
aTOMOB. Xumuuyeckas CBA3b. OxuciaurebHO-
BOCCTAHOBHTE/IbHbIC PeaKIUH

HepBLIC ITOITBITKH Knaccn(bmcaupm XHUMHNUYCCKHUX
anemMeHTOB. lloHsTue o rpymnmnmax CXOAHBIX 3JICMCHTOB
(H_IGJIO‘-IHLIG n IICIIOYHO3CMCIIbHBIC MCTAJlJIbl, IaJIOI'CHBI,



WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOphIC O0Opa3yroT
aM(pOTepHBIE OKCUJIBI U THUAPOKCHUIHI.

Ilepuognueckuit 3aKOH. Ilepnonnyeckas cucreMa
XUMHYECKHUX 3JIEMEHTOB J1. . MennaesneeBa.
Koporkonepnonnas " JUIMHHOIIEpUOJHASA hopmbl

Ileppnonuyeckoii CUCTEMBI XUMHYECKHUX 3JieMeHTOB /. W.
Menpneneea. llepuonbl u rpynnbl. PUZHYECKHN CMBICII
NpsIIKOBOTO  HOMEpa, HOMEpPOB IMepuoda U T'PYIIbI
JJIEMEHTA.

Crtpoenne aromoB. CoctaB aTomMHbIX sijep. HM3oromsbl.
OnektpoHbl. CTpoeHHE DSICKTPOHHBIX OO0OJIOUeK aTOMOB
nepBbix 20 XUMHYECKHUX deMeHTOB llepuonmdeckoil cucTemsl
J. . MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO JIEMEHTA
no ero mnojgoxeHnto B Ilepumoamueckoit cucreme I, U.
Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB
XUMHYECKUX 3JI€MEHTOB, MEeTaJNTHYECKUX u
HEMETAJUIMYECKUX CBOMCTB MO TIpyHnaM M IIEpHUOJaM.
3uauenue llepuomnueckoro 3akoHa u Ilepuoamyeckoi
CHUCTEMbl XHMHUYECKHUX 3JIEMEHTOB ISl PAa3BUTHUsI HAyKH
u npaktuku. . 1. MenaeneeB — yd€HBIN U IpaKIaHUH.
Xumnueckas CBSI3b. KoBaneHntnas (mossipHast u
HEIOJISIpHAsl) CBSA3b. OJIEKTPOOTPULATEIBHOCTh XUMHUYECKHUX
aneMeHTOB. MoHHas cBsa3p.  CreneHb OKHCJICHUS.
OKuCInUTENbHO-BOCCTAHOBUTEIBHBIE peakuuu. IIponeccsl
OKHCJICHUSA U BOCCTaHOBJICHMUS. Oxucnurenu 51
BOCCTAHOBUTEU.

XUMHUYECKHUI dKCIIEPUMEHT: U3yUYeHHE 00pa310B BEIIECTB
METAJIOB U HEMETAJJIOB; B3aUMOJEHCTBUE THIAPOKCHIA
HUHKa C pacTBOpPaMM KHMCJIOT M LIEJIOYEH; IPOBEIECHUE
ONBITOB, WJUTIOCTPUPYIOLINAX IPUMEPHI
OKMCIINTEIbHO-BOCCTAHOBUTENIBHBIX peakluuil (ropeHue,
pEeaKIIMU Pa3JIOKEHUS, COEAUHEHUST).

(Kypcusom oboszuauen yuebuvili mamepuan, KOmMOpwill
uszyuaemcst, HO He€ BbIHOCUMCA HA NPOMENCYMOUYHVIO U
UMO208Y10 ammecmayuro).



9 KJIACC

BeniecTBO 1 XUMHYECKAA peaxkuus

Ilepuognueckuit 3aKOH. Ilepnonnyeckas cucreMa
xumuueckux osnementoB JI. WM. Menaeneea. CtpoeHue
aToMOB.  3aKOHOMEPHOCTM B  HU3MEHEHHUH  CBOMCTB

XUMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX TIEPUOJOB, KaJus,
KaJIbIUSI U UX COCAUHEHHUU B COOTBETCTBUHU C IIOJIOKEHHUEM
aJeMeHTOB B llepuoanyeckoil cUCTeME M CTPOCHUEM HX
aTOMOB.

CTtpoeHue BeliecTBa: BUAbI XHMHYECKOM CBs3U. THITHI
KPUCTAJUTMYECKUX  PEHIETOK, 3aBUCUMOCTH CBOWCTB
BEIIIECTBA OT THNA KPUCTAIMYECKOM PEIIETKH W BHUOA
XUMHYECKOU CBSI3H.

Knaccudukanmms ©  HOMEHKIATypa HEOPTaHUYECKUX
BEIIECTB (MEXXIyHapoJIHas u TpUBHAJIbHAs).
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K
pa3Iu4YHBIM  KJlJacCaM HEOPraHWYECKHUX COCAUHEHUM,
T€HETUYECKasl CBA3b HEOPTaHUYECKUX BEIIECTB.
Krnaccudukanysas XUMHYECKUX PEakKIui 110 Pa3IudHbIM
Oopu3HakaM (II0 YWCIy W COCTaBy YYacTBYIOIIUX B
peaknmuu  BEHIeCcTB, IO TeruioBoMy »ddekTty, 110
W3MEHEHUIO cTeneHeun OKHCJIEHUSA XUMHUYECKUX
3JI€MEHTOB, 110 OOPAaTUMOCTH, IO YYACTHUIO KaTajau3aropa).
DK30- U PHAOTEPMHUYECKHUE PEAKIHUH, TEPMOXUMHYECKHUE
YpaBHEHUS.

ITousitue o ckopocTu XuMHUueckou peakuuu. [lonstue o6
o0paTUMBIX W HEOOpPaTUMBIX XHUMHYECKHX PEaKIIUIX.
IloHssTHE O TOMOT'€HHBIX M T€TEPOTr€HHBIX PEaKIHUIX.
llonamue o xumuueckom paenogecuu. Daxkmopuol,
grusAlOWUe HaA CKOPOCMb XUMUYECKOU pearkyuu U
NOJIOHCEHUE XUMUUECKO2O0 PABHOBECUSL.
OKHUCIIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHU, YJIEKTPOHHbBIN

GanaHc OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHOMU peakiui.
CocraBnenue ypaBHEHUI
OKHCJIUTEIIBHO-BOCCTAaHOBUTEIIBHBIX peakuui c

HUCIIOJIb30BAHHUECM METOAA JJICKTPOHHOTO OaiaHca.



Teopust 3JIEKTPOIUTUIECKON JTUCCOIUAIIUN. DIIEKTPOIUTHI U
He-  asekTpoauTbl.  Karuonsl, aHuMOHBI.  MexaHusm
JIUCCOIIUAILIMM BEIIECTB C pa3JIUYHBIMHU BUJIAMU XUMHUUYECKON
ces3u. Crenenb jauccoumanuu. CuibHBIE U clIa0ble
SIEKTPOJIUTHI.

Peakuun wnoHHOro oOMeHa. VYcioBUS IIPOTEKaHUS
peakiii HMOHHOro OOMEHa, IOJHBIE U COKpaIIEHHBIC
HOHHbIE ypaBHeHHUs peak-nui. CBoHcTBa  KHUCJOT,
OCHOBaHMH W CcoJieH B CBE€TE TIPEJICTABJIICHUN 00
JIEKTPOJIUTHUECKOU AOUCCOUALIAH. KauecTBeHHbIE
peakinu Ha UOHBL. [lousamue o cuoponusze co.ell.
XHUMHUYECKUN SKCIEPUMEHT: O3HAKOMJICHHE C MOAECIISIMH
KPUCTAITUTHYECKUX PEHIETOK HEOPTAHUYECKUX BENIECTB —
METaJUIOB M HeMmeTaJuioB (rpaduta U anmasa), CIIOKHBIX
BEIIIECTB (XJOpUAa HATPUS); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XMMHWYECKOM peakiuu OT  BO3AEUCTBUS
pa3Iu4HBIX (paxTOpOB; HWCCIIETOBAHUE
3JIEKTPOONPOBOJHOCTH PAaCTBOPOB BEIIECTB, Mpolecca
JIACCOITHAIIMU KHUCJIOT, IIeJoYer W cojied (BO3MO>KHO
UCIIOJIL30BaHUE  BHJEOMAaTEpHaliOoB); MPO- BeACHHUE
ONBITOB, WUIIOCTPUPYIOIIMX HOPU3HAKA IIPOTEKAHUS
peakiuii HWOHHOTO oOMeHa (oOpa3oBaHHUE OcCajKa,
BbIJCIIEHHUE Ta3a, oOpa3oBaHUE  BOJbl);  OIIBITOB,
WJLTFOCTPUPYFOIIUX OpuMeEpPbI OKHCJIH-
TEIIbHO-BOCCTAHOBUTEIILHBIX pPEaKlnil (rOpeHue, peakuu
pa3iokeHus, COCIUHEHUA); pacrio3HaBaHue
HEOPraHWYECKUX BELIECTB C IIOMOULIBIO Kadye€CTBEHHBIX
peak1ii Ha HOHbI;, PEIIEHUE PKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/1bl 1 X COeAMHEHUS

OO6mas xapakTeprucTHUKa rajJoreHoB. OcCoO€HHOCTH CTPOECHUS
aTOMOB, XapakTEpHbIE CTENEeHU OkKucieHus. CTpoeHue u
(uznueckue cBOMCTBa IMPOCTHIX BEIIECTB — TaJIOT€HOB.
XumMuueckue CBONMCTBa Ha pumMepe XJjopa
(B3amMojieficTBHE C MeTajUlaMHi, HeMeTallJlaMU, IeJIoUaMu).
Xnoposonopoa. CoisiHass KMCIOTa, XMMHUUYECKHE CBOMCTBA,
IoJIydyeHue, npumeHeHue. Jleiicteue xJjiopa 5



XJOPOBOZOPOZAA HA OpPraHu3M 4yeJioBeka. Baxkneiue
XJIOpUAbl U UX HAXOXKIACHUEB IPHUPOJIE.

OO6mass  xapakTepucTHKa H3JeMeHTOoB VI  A-rpynrsl.
OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIC CTEICHU
OKHCJICHUS.

CrtpoeHne U (QU3UYCSCKHE CBOWCTBA IMPOCTHIX BEIISCTB —
KHCIIO- poJla ¢ cepbl. AJUIOTPONHBIE MOJU(PUKALNN
KUCIOpOAa MW cepbl. XHMHYECKHME CBOMCTBA  CEpBHIL.
CepoBojiopoJi, CTpoeHHE, (PU3NUECKHEe U XUMHUYECKUE
cBoicTBa. OKCHABI cepbl KAaK MPEICTaBUTEIU KHUCIOTHBIX
okcuaoB. CepHasi KuCIOTa, (PU3NYECKHE M  XUMHYECKHUE
cBoMcTBa (OOIIME KaK TMPEJICTAaBUTENSI Kjacca KHCIOT |
cnenuduueckue). XUMHYECKUE peaKkIlhu, JIeXKaIle B OCHOBE
MPOMBIIIJIEHHOTO crnoco0a IIOJy4YeHHUsI CEpPHOU KHCIIOTHI.
IIpumenenne. Cony CEpHOW KHMCIOThI, KadyeCTBEHHAs
peakuus Ha  cyibdar-uodH. Haxoxnenue cepbl u e€
COCIMHEHWH B OpUpoAe. XHUMHUECKOE 3arps3HEHHUE
OKpYyXarolled cpeabl COEAUHEHUSIMU Ccepbl (KHUCIJIOTHBIE
JIOK]TH, 3arps3HEHUE BO3/yXa W BOJIOEMOB), CIOCOOBI €ro
MpeaOTBPAILICHUS.

Oo6mas XapaKTEePUCTHKA 3JI€EMEHTOB VA-rpynmsl.
OCOOEHHOCTH CTpPOEHHUSI aTOMOB, XapaKTEpPHbIE CTEIICHU
OKHCJICHUS.

A3OT, pacnpocTpaHeHHE B TIIpupojse, (Qundyeckue U
XUMHYECKHe cBoicTBa. KpyroBopor aszora B mNOpupoOJeE.
AvMuak, ero (Qu3MYecKMe U XHUMHYECKHE CBOICTBA,
noiryyeHue u npuMeHenue. Conu aMMOHUS, UX PU3NUECKUE
U XHUMHYECKHE CBOWCTBa, mnpuMeHeHue. KauecTBeHHast
peakuus Ha HWOHbBI aMMOHUsS. A3OTHas KHUCJIOTa, e¢€
rnojiyueHue, GU3NYecKue U XUMHUYECKHe CBoiicTBa (oOmiue
KaK NIpeJCTaBUTENsl Kjacca KHUCIOT U clHenu@uyueckue).
Hcnonp3oBaHne HUTPATOB U COJIEM aMMOHMS B KadyecTBE
MHUHEpaJIbHBIX yAO0OpeHuil. XumMHYecKoe 3arpsi3HEHUE
OKpY’)Karollel cpenpl  COEIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOK]TM, 3arpsi3HEHHUE BO3/1yXa, IOUYBBl U BOJIOEMOB).
®docdop, aJUIOTPOITHBIE Moau(dUKAIUU ¢dhocoopa,
¢usnueckue n xumuueckue cpoicrsa. Oxcun pocdopa(V) u
ocdopnas kucnora, puU3MIECKUEe U XUMUIECKUE CBOWCTBA,



nonydenue. HMcnonb3oBanme  (QocdaroB B KadecTBe
MUHEPAIBHBIX YJ100pEHUI.

O6mas XapaKTepUCTUKa DJIEMEHTOB IVA-rpynmnsr.
OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIC CTEICHU
OKUCJICHUSI.

VYrinepon, aqaoTPONHbIE MOAU(PUKAIIUN, PACTIPOCTPAHEHUE B
npupojae, GU3NIESCKUE U XUMHUISCKUE CBOMCTBA. AICOPOIIHSI.
Kpyrosopor yriepona B npupone. Okcuabl yriaepoja, UxX
(py3nyeckue W XHUMHYECKHE CBOWCTBa,  JeMCTBUE  Ha
JKUBBIE OpraHU3MBbl, MOJIy4YeHUEe U IIPUMEHEHHE.
DKOJIOTUYECKHE  TPOOJIEMBI, CBSI3aHHBIE C  OKCHIOM
yriepoaa(IV); runoresa riodaabHOro MOTEIUICHUS KJIIMMAaTa;
MapHUKOBBIN A deKT. YroibHass KHCIOTa U €€ COJIM, HUX
(pyu3nyeckue W XMMHYECKHE CBOMCTBA, MOJIyYE€HHUE U
npuMeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-MOHBI.

Hcnonms3oBanue KapOOHATOB B OBITY, MEOUIUHE,
MPOMBIIIJICHHOCTH U CEJIbCKOM XO3SIUCTBE.
IlepBoHauambHBIE  TIOHSITHS 00 OpPraHUYECKHUX

BEIIECTBAaX KaK O COCIMHEHUSIX yriiepoaa (MeTaH, JTaH,
STHUJICH, AaIleTHJICH, DJTaHOJI, TJIUIEPUH, YKCYCHas
KUCIIoTa). Mx cocmaes u xumuueckoe cmpoenue. IlonssTne
0 OHOJIOTUYECKH Ba)XKHBIX BEIIECTBaxX: >XHpax, Oelkax,
yrieBogax — W WX POJIH B OJKH3HHU 4YeJIOBEKa.
Mamepuanvroe eoOUHCmeo op2arHuyecKux u
HeoOpeaHu4ecKux coeOuHeHul.

Kpemnuuii, ero ¢dusmyeckne W XUMHYECKHE CBOWCTBA,
nojxydyeHue W npuMeHeHne. CoequHEHHUs] KPEMHHS B
npupoje. O0mue npeacrapieHus 00 okcuae kpeMHus(I1V)
1 KpeMHUeBOU kucioTe. CHUIIMKAThI, UX UCIOJIb30BaHUE B
OBITYy, MEIHWIIUHE, TPOMBIIUICHHOCTU. BaowcHeliuue
cmpoumenvbHble  Mamepuanvl:  KepamuKkd, — CHeKo,
yemenm, 6emon, dxcenezobemon. I[lpobremsr 6ezonacnoco
UCNOTIb30BAHUSL CMmpoumenbHvix mamepuanos 8
NOBCEOHEBHOU HCUZHUL.

XUMHUYECKUUN 3KCIIEPUMEHT: U3yUYECHUE o0Opa3ioB
HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI;
OpOBEACHUE KAaUECTBEHHBIX PEaKIIMil Ha XJIOPUIA-UOHBI U



HaOIIO/IGCHHWE TNPU3HAKOB WX IPOTECKAHUS,  OIBITHI,
oTpaxaromme (U3NUYECKHEe U XHMHYECKHE CBOWCTBa
raJOr€HOB M UX COEAWHEHHUH (BO3MO>XHO HCIOJIb30BaHUE
BHUJEOMAaTEPHUAIIOB); O3HAaKOMJIEHHE ¢  oOpasnamMu
XJ0pUAOB (TAJIOTEHUIOB); O3HAKOMJICHHE C oOOpaznamMu
ceppl U €€ COCNMHEHHUSIMH (BO3MOYKHO HMCIOJIb30BaHUE
BHUJICOMATEpHUATIOB); HAOIIOIEHUE TIpoliecca OOyTIIMBaHUS
caxapa mHoJ JAEHUCTBHEM KOHLEHTPUPOBAHHOW CEpPHOU
KHMCJIOThI; U3YYEHUE XUMHUYECKUX CBOMCTB pa30aBiIeHHOU
CEpHOM KHCIIOTHI, TPOBEJICHNE KAaUYeCTBEHHONW peaKIInu Ha
cyinbdaT-uoH U HaOJIOAEHHE NpHU3HaAKa €€ MPOTEKAHMS;
O3HAaKOMJICHHE C (PU3WYECKMMH CBOWCTBAMH a30Ta,
dochopa n ux coemguHeHUil (BO3MOKHO HCIOJB30BAHUE
BHUJIeOMaTEpHalioB), oOpa3aMu a30THBIX U (PocopHBIX
yaoOpeHuii; ToJydeHHue, COOUpaHue, paclio3HaBaHUE U
W3ydYeHHE CBOWCTB aMMHaKa;, MPOBEJICHUE Ka4YeCTBEHHBIX
peakiuii Ha WMOH aMMOHHs HW ¢ocdarT-uoH U H3yUCHHE

OPU3HAKOB UX MPOTEKaHMUS, B3aUMOEHCTBUE
KOHIICHTPUPOBAHHOM a30THONU KHCJIOTBI C MEIBLIO
(BO3MOYKHO HUCITOJIb30BaHHUE BHUJICOMATEPHAIIOB);

U3y4deHHUE MOJEJIeN KPUCTAIUIMYECKUX PEUIETOK ajiMasa,
rpaduTta, (QysuiepeHa; O3HAKOMJIICHHE C IIPOILIECCOM
a7icopOLIMu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
yriaéM U YCTPOMCTBOM IIPOTHBOras3a; MNoOJIydeHUe,
coOupaHue, pacrno3HaBaHHME ¢ H3y4YE€HHUE CBOMCTB
YTJIEKUCIIOTO rasa; MpPOBEIeHHE KaueCTBEHHBIX pPEaKIIHi
Ha KapOOHAaT- U CHJIMKAT-UOHBI U M3yYEHHE MPU3HAKOB
UX  TMPOTEKaHUsI; O3HAKOMJIEHHE C  MOPOAYKIHEH
CUJTUKATHOM OPOMBIIIJICHHOCTH; pelieHue
SKCIIEPpUMEHTAJIbHBIX 3a7ad 1o TeMme «Baxneiue
HEMETAJUIbI U UX COCTUHEHUS.

MeTaJ/i1bl 1 X COeAMHEHUS

OOmiast xapakTepUCTHKAa XHUMHUYECKHX DJJIEMEHTOB  —
METaJIJIOB Ha OCHOBaHHUU 150:4 TMTOJIOKECHU ST B
Ilepunoanueckon cucreMe XUMHYECKHX 3jieMeHTOB [[. U.
MenneneeBa u ctpoeHusi aToMoB. CTpoeHHE METalIOB.
MeTannuueckas CBSI3b )71 MeTajIndeckas



KpUCTAJUIMYECKasl pelETKAa. DIJIEKTPOXUMMUYECKUN psn
HaOpsDKEHUU  MeTauioB. DU3HUYECKUE U XUMHYECKHE
cBoiictBa MetayuioB. OOmme CcrnocoObl  IMOJYyYCHUS
meTraiuioB. [IoHsITHE O KOPPO3WU METAJIOB, OCHOBHBIE
CIIOCOOBbI 3amMThl HUX OT Koppo3uu. CiuiaBel (cCTajb,
4yTyH, JIOPATIOMHHUI, OpOH3a) U UX IIPUMEHEHHUE B OBITY
U IPOMBIIIIJICHHOCTH.

IIlenounsle Metaiuibl: IonoKeHue B llepuoanueckoit
cucreMe xXumudeckux d3iemeHToB JI. WM. Menaeneena;
CTpO€HHE UWX aTOMOB;, Ha- XOXJIEHHE B MOPHUPOIE.
dusznyueckrue U XUMMHYECKHE CBOMCTBaA (Ha IpUMEpE HATPUs
u kamus). OKcuabl W TUAPOKCHABI HATPUST H  KaJus.
IIpuMeHeHne MIETOYHBIX METAJUIOB U UX COCTUHEHUIA.
[Ilemouyno3eMenbHbIE  METAUIBI MarHui W KaJbIHU:
nonoxenne B Ilepumommueckoit cucTeMe XHMHYECKHX
snemeHToB J[. M. MeHneneeBa; CTpoeHHME HX  aTOMOB;
HaxoxjaeHue B  nOpupojsie. DuU3MUecKHe U XUMHUYECKUE
CBOMCTBAa MAar"us ¥ KaiblUsgd. BakHeWNne coequHEHUS
Kanbiust (OKCHUA, TUAPOKCHI, coyi) . JKECTKOCTh BOABI M
COCOOBI €€ YyCTpaHCHUS.

AmomuHuii: nonoxxkenue B llepumoguueckor  cucTtemMe
xumuueckux oasementoB JI. WM. MenneneeBa; cTpoeHue
aToMa; HaxoXKJeHueB Ipupojie. Pu3ndyeckue U XMuMHUYECKHE
CBOMCTBa aOMUHHA. AMQOTEpHBIE CBOWCTBAa OKCHIIA U
TUJIPOKCHUAA ATFOMUHUS.

Kenezo: mnonoxenue B  llepuoguueckol  cucTtemMe
xumMudeckux 3nemeHToB JI. WM. MennaeneeBa; cTpoeHUe
aToMma; HaxoXJeHue B npupojae. Puzndyeckue U XMuMHUUYECKHE
cBoiicTBa xeie3za. Okcuapl, THAPOKCHUALI U conu >kenesza(ll)
u xkenesa(lll), nx cocraB, CBONWCTBau NOJyUECHHE.

XHUMHYCCKHUI OKCIICPUMCHT: O3HAKOMIJICHHUC C 06pa3uaMH
MCTAJIJIOB M CIJIaBOB, HX (1)I/I3I/ILIGCKI/IMI/I CBOfICTBaMI/I;
HN3YUYCHHUC PE3YJIbTATOB KOPPO3HMHU MCTAJIJIOB (BO3MO)KHO
HCITOJIB30BaHUC BI/IHCOMaTepI/IaJ'IOB), OCOOEHHOCTEM
B3aMMOJECUCTBUSA OKCHUAA KalbIUs H HaTpus C BOIOMU
(BO3MO)KHO HCITIOJIB30BaHUC BI/IILCOMaTCpI/IaJ'IOB);



HCCIIENOBAHUE CBOWCTB JKECTKOWM BOJABI; Mpolecca
ropeHust Keje3a B  KuCIO-  poae  (BO3MOXXHO
HUCIIOJIb30BAaHUE BUEOMATEPHAIIOB); NPU3HAKOB
OPOTEKAaHUS KaUEeCTBEHHBIX pPEaKIIHMil Ha MOHBI (MarHusl,
KaJbIUsl, aJIlOMUHUSI, IIUHKA, >kene3a(ll) u xeneza(Ill),
meau(Il)); wabOmromeHWEe W ONKWCAaHUE IIPOIECCOB
OKpamIMBaHWUsI IUIAMEHH HWOHAMHW HaTpUs, KaJlus |
KajJgblUsi (BO3MOKHO HCHOJIB30BAaHUE BHUJIEOMATEpPU-
aJIoB); HcciienoBaHue amM(pOTEpPHBIX CBOMCTB T'MJIPOKCHIA
AMIOMUHHUST | TUJApOKCcHUaa IMHKA; pelenue
AKCHOEPUMEHTAJIBHBIX 3a/lad 1o Teme «BaxnHenmmue
METaJUIbl U UX COETUHEHUSI.

XHMMHS H OKPYKAKOIIAsA cpeaa

HoBele Marepmanbl W TexHoJoruu. BemecrBa wu
MaTepHajbl B IO- BCEJIHEBHOM KU3HU YEJIOBECKA. XUMHUS U
300pOBbE. be3onacHoe HCIMOJb30BAaHUE BEIIECCTB U
XUMUYECKUX peaknuii B ObiTy. IlepBasi mo-momp mOpu
XUMHYECKUX OXXKOrax M OTpaBJieHUsAX. OCHOBBI 3KOJOTH-

4eCKOU TrPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHHUE
OKpYy Karomien cpenbl (mpenenbHas IOy CTUMAast
koHleHTpanuss BemectB — [IJIK). Ponp xumum B

pELICHUH YKOJIOTUYSCKUX MTPOOIIeM.

I[IpuponHble  HUCTOYHUKH  YIJICBOJOPOIOB (yrouns,
NPUPOAHBINA Ta3, HEPTH), NPOAYKTHI UX NEepepabOTKH, UX
pOJIb B OBITY ¥ IPOMBIIIJICHHOCTH.

Xumuueckuit AKCICPUMECHT: HU3y4YCHUE 00pasioB
MaTepuajgoB (CTEKJIO, CIUIaBbl METAJUIOB, IIOJIUMEPHBIC
MaTepHuabl).

Inanupyembie pe3yJabTaThbl OCBOEHUS y4eOHOoro
npeamera «XuUMHSD» HAa YPOBHe OCHOBHOIO 00IIero
o0pa3oBaHus

I/I3y‘-ICHI/IC XMMHHU B OCHOBHOH IIKOJIE HaripaBJICHO Ha
JOCTHIXKCHHUC O6y‘-IaIOH_II/IMI/ICSI JIMYHOCTHBIX,
METANpCIMCTHBIX U MNPCIAMCTHBIX PC3YyJIbTATOB OCBOCHUS



y4eOHOr O IpeameTa.

JIMYHOCTHBIE pPe3yJibTAThI

HI/I‘-IHOCTHLIC pe3yanaTLI OCBOCHUsA HpOI‘paMMLI
OCHOBHOT'O OOIIEero oOpa3oBaHHUs NOCTHTAOTCS B XOJE
00yYeHHsI XUMHUHU B €AUHCTBE YUYEOHOU U BOCITUTATEIILHOM
ACATCIIBHOCTH Opraﬂnsaunn B COOTBECTCTBUU C
TPAJAULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH H
ILYXOBHO—HpaBCTBCHHI)IMI/I IOECHHOCTIMMU, HpI/IHHTLIMI/I B
O6HICCTBC HpaBI/IHaMI/I nu HOpMaMI/I IIOBCACHUS 151
CITOCOOCTBYIOT TIpOIl€CCaM CaMOIO3HAHMS, CAMOPa3BUTHS
U COIMATU3AIIUH OO0YyYarOIIIUXCS.

JInuyHOCTHBIE pe3yNabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD,
B TOM YHCJIE€ B YACTH:

HanI/IOTl/I‘leCKOFO BOCIIUTAaHUA

1) IIECHHOCTHOTO OTHOMICHHS K OTEYECTBCHHOMY
KYyJbTYPHOMY, HCTOPUYECCKOMY W  HAYYHOMY
HacJIeauI0, IMOHHUMAaHUSA 3HA4YE€HUS XUMHUYECKOH
HayKl B OJKH3HH COBPEMEHHOIo  OOIIEeCTBa,
CITOCOOHOCTH BJIAJETh JTOCTOBEPHON WH(pOpMAaIHEH
O TICPEAOBBIX JOCTHIKCHHUSIX U OTKPBITHUSIX MHPOBOM
U OTCYECTBEHHOW XHWMHH, 3aUHTCPECOBAHHOCTH B
HAay4YHBIX 3HAHUSIX OO0 yCTpPOWCTBE MHpa M
oO0111eCcTBAa;

I'pazxmanckoro BocnuTanus
2) mpencTaBlICHUS O COLMAIBHBIX HOPMax M MpaBHIIax
MESKJIMYHOCTHBIX  OTHOIIEHWHM B  KOJUJICKTHBE,
KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO HOJIC3HOM,
Yy4eOHO-HCCIeqOBATEIIbCKOM, TBOPUECKON U APYTUX
BHUJIaX JEATEJIbHOCTH; TOTOBHOCTH K pPa3HO-
obOpa3Hoit COBMECTHOM AeSITCIIbHOCTH nopu
BBINIOJIHEHUH Y4YeOHBIX, MO3HaBaTEeIbHBIX 3ajad,
BBLITOJTHCHHUH XUMUYECKUX SKCIIEPUMEHTOB,
CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aWUMOIIOHUMAaHUIO U B3aUMOIIOMOIIM B MpoOIlecce
3TOM y4ueOHOM1 JCSITCIIbHOCTU, TOTOBHOCTHU



OLICHUBATh CBOE TIOBEJICHHUE UM IIOCTYNKH CBOMUX
TOBapPIH_[eﬁ C MO3UIMHN HPABCTBCHHBIX U IMPABOBBIX
HOPM C YY€ETOM  OCO3HAaHUs  MOCJIEACTBUI
MOCTYTIKOB;

HeHHOCTH HaYyYHOI'0 MO3HAHUA

3)

4)

5)

6)

MHUPOBO33PECHYECKUX NPEACTABIICHUMN O BEILIECTBE U
XUMHYECKOU pC€aKum, COOTBCTCTBYIOIIINUX
COBPEMEHHOMY YPOBHIO Da3BUTHUA HayKu U
COCTABJIAIOIIUX OCHOBY JId IMOHMMAaHUS CYIIHOCTH
Hay4yHOW KapTUHBI MHUpA; IPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHUA IIPUPOIBI,
B3aMMOCBSI35X YEJIOBEKA C MPUPOJHOM Cpeaou, o
POJIHU XUMHHU B ITIO3ZHAHUU DTUX 3aKOHOMepHOCTeﬁ;

MO3HAaBaTeIbHBIX MOTHBOB, HallpaBJICHHBIX Ha
noJTyUYeHUEe HOBBIX 3HaHUH 1o XHMWH,
HEOOXOMMMBIX IUJIsI OOBACHEHHUs HaOJIII0IaeMBIX
OPOILIECCOB U SIBJICHUM;

NO3HABaTEIbHOM, nHGOPMAITUOHHON u
YUTATEIbCKON KYyJIbTYpbhl, B TOM YHCJIE€ HaBBIKOB
CaMOCTOSITEIBHOW PaldOThl C YYEOHBIMH TEKCTaMH,
CIIPaBOYHOMI JIUTEepaTypoil, JIOCTYITHBIMU
TEXHUYECKUMHU  CpeiAcTBaMH  HH(POPMAIIMOHHBIX
TEXHOJIOTHIA;

hHTEpeca K 00y4eHHUIO u MO3HAHUIO,
10003HATEIBbHOCTH, TOTOBHOCTH U CHOCOOHOCTH K
camMo00Opa30BaHHUIo, MPOEKTHOM u

HUCCJIEN0BATEIILCKOU AE€ITEIIbHOCTH, K OCO3HAHHOMY
BBIOOpPY HAMpPaBJIEHHOCTH U YPOBHSI OOy4YeHUsS B
JalbHEUIIEM;

®opMHpOBaHUSA KYJILTYPHI 310POBbS

7)

OCO3HAHHUSI IL€HHOCTU JKWU3HH, OTBETCTBEHHOI'O
OTHOIIEHUSI K CBOEMY 3J0pPOBbIO, YCTAaHOBKHM Ha
3JIOPOBBIN 00pa3 )KU3HU, OCO3HAHMUS ITOCIICJICTBUHN U
HENpUATUS BPEIHBIX MOPUBBIYEK (YIIOTpEOJIeHUs
JIKOT'0JI51, HAPKOTUKOB, KYPEHUs), HEOOXOTMMOCTH
COOJIFOICHUS IIpaBUI 0e301macHOCTH npu



obOpallleHn ¢ XMMHUYSCKHUMH BEIIeCTBAMU B OBITY U
pEaTbHOM KU3HU;

TpynoBoro BocnuTaHusi

8) mHTepeca K IMPAKTHYECKOMY H3YUYCHHIO npodeccuii
U Tpyda pas- JUYHOTO POJia, YBAXKXECHHE K TPYAYy H
pe3yJibTartaMm TPYAOBOU ASSITEILHOCTH, B TOM YHCJIIE
Ha OCHOBE IPUMEHEHUs IIPEIMETHBIX 3HAHWM I10
XUMHH, OCO3HAHHOTO BBIOOpa WHIMBHUIYAITIEHOU
TPAeKTOPHUH NPOJOJHKEHUSI 00pa30BaHUS C yUETOM
JIMIHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX HHTEPECOB U  MNOTPEOHOCTEH;
yCHenmrHoW Npo(PEeCCHOHAITBHON JeSATEeIIbHOCTA |
pa3BUTHS HEOOXOIMMBIX YMEHHH; TOTOBHOCTH
aIanTUpOBaThCs B MPOGECCHOHAIILHON CpeJe;

IK0JOrH4eCcKOro BOCUTAHNSA

9) SKOJIOTUYECKH IIEJIECOOOPa3sHOro OTHOIIEHHUS K
MpUPOJIe KaK MCTOYHHUKY >KU3HHU Ha 3emMiie, OCHOBE
e€  CyIIecTBOBaHHWS, NOHHUMaHWUS  IIEHHOCTHU
300poBOro W  0Oe3omacHOro oOpasza  JKHU3HH,
OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY
¢busmyeckoMy HW = IICHXHYECKOMY  3JIOPOBBIO,
OCO3HaHUsI  IIEHHOCTH  COOJIOACHUS  IIPaBHII
0e3011acHOTO MMOBEACHUS npu padoTte C
BEIISCTBAMHU, a TAKKEC B CUTYAIIUsIX, YTPOXKAIOIINX
3JIOPOBBIO U YKU3HU JIFOJICH;

10) CcrrocoOHOCTH OPUMECHSTH 3HAHUSI,
MoJiydaeMble TPU U3YUYCHUU XUMHHU, JJISI PEIICHUS
3a7lay, CBSI3aHHBIX C OKpY>KarolleWl Npu- POJIHOHU
Cpenoi, MOBBIIICHHUS YPOBHS  DKOJIOTHUYECKOU
KyJIbTYpbl, OCO3HAHHUs TJIO0AJIBHOIO XapakTepa
OKOJIOTHYECKUX TMpoOIeM U IyTed HuX penieHus
IMOCPEJICTBOM METOJIOB XUMHH;

11) 9KOJIOTUYECKOTO MBIIILICHHUS, YMEHUS
PYKOBOJCTBOBAaThLCS MM B  I[IO3HABaTEIILHOM,
KOMMYHUKATUBHOW U COITUAITBHOU MTPAKTHKE.



MeTaHPEZ[MeTHble Pe3yabTaThl

B cocraBe MeTtanpegMeTHBIX pe3yabTaTOB BbIJICIISIOT
3Ha4YMMBbIC 111 (POPMHUPOBAHUS MUPOBO33PEHUS
oO111eHayYHbI€ TIOHATUS (3aKOH, TEOPHUs], HPUHIIUI,
runore3a, pakT, CucTeMa, Iporecc, SKCIEPUMEHT U JIp.),
KOTOPBIE UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX
Y4E€OHBIX IpeIMETaxX U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3
3TUX NPEeAMETOB (POPMHUPOBATH NIPEACTABIICHUE O
[EJIOCTHONM HAy4YHOU KapTUHE MUPa, U YHUBEpPCAJIbHbIEC
yuyeOHbIe AeiicTBUs (IT03HABaTEIbHbIE,
KOMMYHUKATUBHBIE, PETYJIAITUBHBIE), KOTOPBIE
obecrieunBaroT (POpMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO U OCYIIECTBIICHUIO
y4eOHOM JIeATEeITLHOCTH.

MeranpeamMeTHbIe pe3ynbpTaThl OCBOEHUS
o0pa3oBaTeIbHON MpOorpaMMbl IO XHUMHH OTpa)karoT
OBJIAQJICHUE YHUBEPCAIbHBIMUA MO3HaBaTEJIbHBIMU

HeﬁCTBHHMH, B TOM YHCIIC:

Ba3oBbLIMM JJOTHYEeCKHMMH AeHCTBUAMHU

1) YMECHHEM HCIIOJIB30BAaTh HpI/IéMBI JIOTH4YCCKOI'O
MBIIIJICHUS IIPHU OCBOCHHUH 3HaHUM: pacCKpbIBaTb CMBICJI
XUMHYCCKHUX TTOHSITHU (BI)II[GJ'IHTI) HUX XapaKTCPHBIC
IIPpU3HAKHX, YCTAHABJINMBATb B3aMMOCBA3bL C JAPYIUMH
HOHS[TI/ISIMI/I), HCIIOJIB30BAaTh IIOHATHUA OJIA OOBsICHEHUS
OTACJIIBHBIX (baI(TOB n HBHGHHﬁ; BBI6I/IpaTB OCHOBAaHHiA U
KPpUTCPHUU 1A KJ'IaCCI/I(bI/IKaI_[I/II/I XHMHMYCCKHX BCHICCTB H

XHUMHMYCCKHX peaKHHﬁ; yCTaHaBJINBaThb
IPUINMHHO-CJIICACTBCHHBIC CBsIBU MCKIAY 00OBbEeKTaMH
HN3YUYCHMUA, CTPpOUTH JIOTHYCCKHUC PaCCy KIACHUA

(I/IHI[YKTI/IBHLIC, JACAYKTHUBHBIC, IIO aHaJ'IOFI/II/I); ACJ1aTh
BBIBOAbI U 3aKJIFOUYCHMUS

2) YMCHHUCM IIPUMCHATDH B Imponecce ITO3HAaHU
ITOHATHUA (Hpe,[[MeTHBIe u MeTaHpeIIMCTHBIC),
CHUMBOJIMYCCKHEC (3HaKOBBIC) MOACIIN, HCIIOJIB3YCMbIC B
XUMUH, Hp606pa3OBLIBaTI> IIUPOKO TIIPUMCHSACMBIC B
XUMHUHU MOJCIIBHBIC MTPCACTABIICHUSA — XUMHUYECKUM 3HAK



(cuMBOJI BIeMeHTa), XUMHUYecKass popMyJia U ypaBHEHHUE

XUMHWYECKOU peakuun — npu peleHnun
y4eOHO-TIO3HABaTEIbHBIX  3aJad; ¢ Yy4€TOM  3THX
MOJIECIIBHBIX IpeACTaBICHUN BBISBJIATH u
XapaKTepHU30BaTh CYILIECTBEHHBIEC ITPU3HAKHU HM3Yy4YaeMBbIX
OOBEKTOB — XHMMHYECKMX BEIIECTB U XUMHUYECKHUX
peakumii; BBIABIATH  OOIIHE 3aKOHOMEPHO-CTH,

IIPUYUHHO-CJICJICTBEHHbIE CBS3M M NPOTHUBOPEUUS] B
U3y4yaeMbIX TIpolieccax ¢  SBJICHUSIX; MpejJlararh
KPUTEpUU JUIA BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEH u
OPOTHUBOPEYUM; CaMOCTOSITEIbHO BBIOMpPATH CIIOCOO
pemieHust y4deOHOMW 3azadyu (CpaBHHUBaTh HECKOJBKO
BAapUAHTOB PENICHUsI, BLIOUPATh HanOOJIee MOIXOASIIUN
C y4€TOM CaMOCTOSITEIBHO BbIJIEJIECHHBIX KPUTEPHEB);

ba3zoBbiMu HCCIeA0BATCIbCKUMH l]eﬁCTBMﬂMPl

3) YMEHHUEM HCIIOJIB30BaTh MOCTAaBJIICHHBIE BOMPOCHI B
KauecTBE MHCTPYMEHTa ITO3HAHMs, a TaK)X€ B KadyecTBeE
OCHOBBI 1yIsi (OPMHPOBAHUS TUNOTE3bl MO MPOBEPKE
OPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKIECHUIA;

4) mpuoOpeTeHune onbITa o MJIAaHUPOBAHUIO,
OopraHu3aluu u MPOBEACHUIO YYEHUYECKUX
SKCIIEPUMEHTOB: yMeHHEe HaOJIoJaaTh 3a  XOJA0M
mpoliecca, CaMOCTOSTEJIbHO  MOPOrHO3HUPOBATH  €r0
pe3yabTar, ¢GopmMyaupoBaTh OOOOIIEHUS U BBIBOABI I10
pe3yiabpTataMm NOpOBEAEHHOrO ONbITa, HWCCIEIOBAHMUS,
COCTaBJISITh OTYET O MPOAEIaHHON padoTe;

Paboroii ¢ nudpopmanneii

5) yMEHUEM BBIOUpATH, aHAJIU3UPOBATH u
HHTEPIIPETUPOBATh WHMOPMALIMIO Pa3IUYHBIX BHUJOB U
¢bopmM mpencraBiieHUs, IIOJy4YaeMyIO U3  pa3HbIX
HCTOYHHUKOB (HayyHO-ONyJIsIpHAs IuTeparypa
XUMHUYECKOTO  COJIEp>KaHUs, CIIPaBOYHBIE I10COOUS,
pecypcbl  HTEpHe- Ta); KPUTUYECKHM  OLIEHHUBAaTh
NPOTUBOPEYHUBYIO U HEJOCTOBEPHYIO MUH(POPMALIHIO;

6) YMEHHEM TIIPUMEHSITh pa3IMYHbIE METOJAbl U



3a0poChkl OpHU IIO- MCKE U oTOOpe wuHPOpMaAUU U
COOTBETCTBYIOIIUX  JIaHHBIX, HEOOXOIUMBIX  JUIS
BBIMIOJTHEHUSI yY4YE€OHBIX ©W  MO3HABAaTENbHBIX  3a7ad
ONpenesIEHHOrO TUMA; MPUOOPETEHHUE OIbITa B OOJIACTH
HWCIIOJIB30BaHUSI MHMOPMAITHOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, OBJIQJICHHUE  KYJBTYpPOH  AKTHUBHOIO
UCHOJIb30BaHUSI  PA3JIMYHBIX IIOMCKOBBIX  CHUCTEM;
CaMOCTOSITEIILHO  BBIOMpATh ONTUMAJIbLHYIO  (opmy
OpeacTaBieHusi HWHEPOpMalMu W WUIIOCTPUPOBATH
pelaemMselie 3aga4u HECJIOKHBIMHU CXEMaMH,
auarpaMmamu, JApyrumua  ¢opmamMu rpadukd U HUX
KOMOMHAITUSIMM;

7) YMCHUEM HCIIOJIB30BAaTh %1 AHAJIU3UpPOBaThb B
nporecce y9eOHOM U HCCIIeIOBATEIBCKON JIEITSIBHOCTHA
UH(pOpMaALIMIO O BIMSIHUU HPOMBIIIIEHHOCTH, CEIIHCKOIO
XO3sICTBA W TPaAHCIIOPTA Ha COCTOSIHUE OKpY’Karomiei
OPUPOIHOHN CPEIIbI;

YHuBepcalbHBIMH KOMMYHHKATHBHBIMH AeHCTBUAMHU

8) yMEHHEM 3aJlaBaTh BONPOCHI (B XOA€ AUajiora u/uiun
JIUCKYCCHUH) TII0 CYIIECTBY OOCY>XJIa€MOM  TEMBblI,
dbopmynupoBaTh CBOM MPEAIIOKEHHUSI OTHOCHUTEIBHO
BBITIOJTHEHUSI IPEJIOKEHHOM 3a1a49u;

9) npuoOpeTeHUE OIbITa IPE3CHTAIUU PE3yJIbTaTOB
BBITIOJTHCHU ST XUMHUYECKOTO AKCIIEPUMEHTA
(maboparopHoro omnbiTa, JabopaTOpHOM pPadOTBI MO
HCCJICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

10) 3aMHTEPECOBAaHHOCTh B COBMECTHOM co
CBEpPCTHUKAMH IO3HABATCIBHOW M MCCIICIOBATEIILCKOM
JIESITEIBHOCTHU TIPU PEIIeHUH BO3HUKAIOIIUX MPOOJIEeM Ha
OCHOBe Yyu4é€Ta OOIMX HMHTEPECOB U COTJIAaCOBAHUS
no3unui (0OCYy>XJIeHUs,, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBD»,  KOOPAHWHAIIMS  COBMECTHBIX JICUCTBHM,
ompeNeliecHue KpPUTEpHUEeB MO  OIIGHKE  KadecTBa
BBITIOJTHEHHOM paboThI U JIp.);



YHI’IBepca.]ILHLIMI/I PErYJIATUBHBIMH JAefdCTBHSIMHU

11) yMEHHEM  CaMOCTOSATEIBHO  OHNPEACHSATh  1LIEJIH

JEATEIBHOCTH, JIAHUPOBATh, OCYLIECTBJIATH,
KOHTPOJUPOBATH u opu HEOOXOAUMOCTH
KOPPEKTHPOBAaTh  CBOIO  JICSATCIIBHOCThH, BBIOUpPATH

HanoOosiee 3(pPeKTUBHBIE CITOCOOBI pelICHUsT YIeOHBIX U
IIO3HABAaTEIbHBIX 3a/Ja4, CAaMOCTOSITEIIBHO COCTaBJISITh
WIN  KOPPEKTHUPOBATh  IIPEUIOKEHHBIM  aJITOPUTM
JNEUCTBUMA OpU BBIIOJHEHUM 3aJaHUM C Yy4ETOM
HOJIy4E€HUsSI HOBBIX 3HAHUI 00 M3y4YaeMbIX OOBEKTaX —
BEIIECTBAX M peakluusAX; OLEHUBATh COOTBETCTBHUE
MOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHOU 11EJI;

12) yMeHUEM HCIIOJIb30BaTh u aHaJIU3UpPOBaATh
KOHTEKCTBI, IpeJlaracMbl€ B YCIIOBUM 3aJITaHUM.

IIpenMeTHBIE pe3yabTaThI

B cocraBe mpeaMETHBIX pPE3yJIbTATOB MO OCBOCHUIO
00s13aTEIIbHOTO COJICPYKAaHMUsI, YCTAaHOBJICHHOTO JaHHOU
OpUMEPHOU paboueit OpoTrpaMMOu, BBIICIISIIOT:
OCBOCHHBIC OOYYarOIIUMHUCS Hay4YHbIC 3HAHUS, YMCHUS H
CIocoObl JIEHUCTBHUM, clienudUUecKue jIsi OpeaAMETHOH
obimactu «XuUMHS», BUIBI NSATEIBHOCTH MO ITOJIYYCHHUIO
HOBOT'O 3HaHUS, €r0 MHTEpHpETaAIluHd, TPECOOPaA3OBAHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUYCOHBIX U HOBBIX CHTYAIHIX

IIpenmeTHble pe3yiabTaThl IIPEACTaBICHBI MO ToAam
oOydyeHUssT ® OTpaXkaroT chOpPMHUPOBAHHOCTh Yy
00y4aroImxcs CISIyONINX YMEHUH:

8 KIIACC

1) packpviéams CcMbICI OCHOBHBIX XMMHYECKHX
HOHATHU: aTOM, MOJIEKYyJda, XHUMHYECKHM DJIEMEHT,
IIpPOCTOE  BELIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOZHAsT W HEOJAHOPOJHAasi), BaJEHTHOCTD,
OTHOCHUTEJIbHAsi aTOMHasi M MOJIEKYyJIsIpHAsi Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHasi Macca,



mMaccoBast JOJIs1 XUMHYECKOI'O 3JI€MEHTAa B
COCIUHCHUH, MOJISIPHBIK O00BEM, OKCHA, KHCIIOTA,
OCHOBaHHE, COJib, AJIECKTPOOTPULIATEIIBHOCTb, CTEIEHb
OKHCJIEHUs, XUMHUYECKasi peaknus, KilacCuukanus
peakiuii: peakuuu COEUHEHMUS, peakuu
pa3yioKeHUsl, peaKliyd 3aMelIeHUs], peakliuu oOMeHa,
9K30- M JHIAOTEPMHUYECKHUE PEaKIUH; TEIUIOBOU 3(PdexT
peakuuu; sSApoO aroma, SJIEKTPOHHBIA CJIOM aroma,
aToMHasi opOUTalb, paguyCc aTomMa, XUMHYECKas CBSI3b,
noJIIpHasi U HETOJIIpHasi KOBaJIEeHTHasl CBsI3b, MOHHAasI
CBsI3b, UOH, KaTUOH, aHUOH, PAacTBOpP, MaccoBas JOJIs
BellecTBa (MIPOIICHTHAs KOHIIEHTPAIINsI) B PaCTBOPE;

2) unnrocmpuposams B3aHMOCBS3b OCHOBHBIX
XUMHUYECKUX TIOHSTHH (cM . 11 . 1) U npUMEHSTh 3TH
HOHSITHS IPU ONHWCAaHUH BEIIECTBU UX MPEBPAIlCHUI;

3) ucnonvzosams XUMHUYECKYIO CHMBOJIMKY  JJIS
coctaBieHusi (GoOpMyJlI BEUIECTB W  ypaBHEHUM
XUMHYECKUX PEAKINH;

4) onpedenams BAJEHTHOCTH aTOMOB »JIJIIEMEHTOB B
OuHapHBIX COEJIMHEHUSIX; CTEIICHb OKHCIIEHUSA
JI€EMEHTOB B OMHAPHBIX COCAMHEHUSIX; NPUHAIIIC)KHOCTD
BEILIECTB K ONpEeAeJEHHOMY KJACCy COE€IUHEHUUH MO
dopmyiaMm; BUA XUMHUYECKOUW CBsI3U (KOBaJICHTHAs U
WOHHAs) B HEOPTaHUYECKNUX COCIANHCHUSAX;

5) packpwvieams cmuica llepuonmnueckoro 3akona /[ . 1.
Mennpeneena: JA€MOHCTPUPOBATh HNOHUMAaHUE
HNEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XHUMHUYECKHX
3JIEMEHTOB OT UX TIIoJIo)keHuss B llepuoanyueckoit
CHCTEME; 3aKOHOB COXpAaHEHHUsI MacChl BEUIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4YE€HMUs,
3aKOHa ABOraJpo; ONUCHIGAMb U XAPAKMEPUI0EAMb
TaOJINYHYIO popmy ITepnoanueckoi CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB: pa3janyaTh MHNOHSTHS «IJIaBHAs
noarpynmna (A-rpynna)» U «HoO0o4dHas IMOArpymnra
(b-rpynma)», Majbie U OOJBIIHE IEPUOJIBI; COOMHOCUMb
0o003HaueHusl, KOTOpHbIE UMEIOTCSI B Tabnuie
«llepponnueckass cucreMa XUMHUYECKUX 3Jie- MEHTOB /l.



M. MengeneeBa» ¢ YHUCIOBBIMHA XapaKTEPUCTUKAMHU
CTPOCHUSI aTOMOB XHMMHYECKHUX 3JIEMEHTOB (COCTaB M
3apsi siapa, o0Iee YUCI0 IJIEKTPOHOB U paclpeieieHUue
WX MO BJICKTPOHHBIM CJIOSIM);

6) K1accugpuyuposams  XUMHUYECKHE  DJICMEHTHI;
HCOPraHUYICCKHUC BCHICCTBA, XUMHUUYCCKHUEC PCAKIINHA (HO
4HCJIy U COCTaBy YYacCTBYIOIIUX B PEaKUU BEIIECTB, 10
TermoBoMy 3¢pHeKTy);

7) xapakxmepuzoeamas (onucvieams) oor1ue
XUMHYECKHE CBOWMCTBaA BEIIECTB Pa3JIMIHBIX KJIACCOB,
OOATBEPIK/Iasi OMHUCAHUE MPHUMEPAMH MOJCKYJISIPHBIX
YPABHEHHUM COOTBETCTBYIOIIMNX XUMHUYECKUX PECaKIIN;

8) npocHo3uposams CBOWCTBA BEUIECTB B 3aBUCHUMOCTH
OT HWX KAYeCTBEHHOIO  COCTaBa; BO3MOXHOCTH
OPOTEKAHUS XUMHUYCCKUX IIpe- BpAIIeHUH B Pa3IMIHBIX
YCIJIOBHSIX;

9) 6biuucIAMbL OTHOCHUTEIIBHYIO MOJICKYJSIDHYIO U
MOJISIDHYIO  Macchl  BEMIECTB;  MACCOBYIO  JOJIIO
XUMHYECKOTO »djeMeHTa 1o ¢opMyJie COEIUHEHUS;
MAacCOBYIO J[IOJIIO BElIeCTBa B pPacTBOpE; MPOBOJIUTH
pacy€Thl MO YPaBHEHUIO XUMHUYECKON pEeaKIlnu;

10) npumeHams OCHOBHBIC OII€pallud MBICIUTEIbHON
JeSITeIbHOCTU — aHalu3 W CHHTE3, CpaBHEHHE,
o00o01IeHnue, CHUCTEMAaTHU3aIHIO, KJ1acCH(UKAIIHIO,
BBISIBIICHUE IIPUYUHHO-CIICICTBEHHBIX CBSI3€ — MJIs
W3YYCHUSI CBOMCTB BEIIECTB U XUMHUYECKHUX PEaKIUi;
€CTECTBEHHO-HAy4YHbIE METObI MO3HAHUS —
HabroIeHue, U3MepeHue, MOJEIUpPOBaHHUE,
SKCIIEPUMEHT (peajIbHbI U MBICIIEHHBI);

11) cnedosams TpaBUIaM TIOJIB30BAaHUS XUMHYECKOU
MOCyJIOM U JTabopaTOpPHBIM OOOpPYJIOBAaHHMEM, a TaKkKe
mpaBujaM OOpaIlleHUs C BEIIeCTBAMH B COOTBETCTBHUHU C
WHCTPYKIHUSIMH  TI0  BBIINOJHEHHIO  J1abOpaTOPHBIX
XUMHYECKUX ONBITOB MO TIOJYYEHHUIO U CcOOUpaHUIO
razooOpa3HbIX BemlecTB (BOAOpOJa U KHCIOPOAA),
OPUTOTOBJIEHHUIO PAaCTBOPOB C OMPENEIEHHONW MacCOBOU
JIoJIe pacTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U
OPOBOJIUTH XUMHYECKUE AKCIEPUMEHTBI o



pacrio3HaBaHUIO pAaCcTBOPOB IIeJIodell M KHCIOT C
NOMOIIBI0O  HWHJIMKATOPOB (J1akmyc, (deHondraaenH,
METHJIOPaHX | JIp .).

9 KJIACC

1) packpvieams  cmblci  OCHOBHBIX  XHUMHYECKHUX
HOHATHU: XUMUYECKHUU AJIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTUOH, AHWOH, HOPOCTOE€  BEUIECTBO, CIOXKHOE
BEIIECTBO, BAJICHTHOCTbH, AJEKTPOOTPULIATEIHLHOCTD,

CTE€NEeHb OKHCJICHUSI, XUMHUYECKast peaknus,
XUMHUYECKasi CBsA3b, TEMJIOBOU 3(PPEKT peaKIiuu, MOJIb,
MOJISIPHBIN 00BEM, pacTBOp; AIIEKTPOJIUTHI,

HEDJICKTPOJIUTHI, DJICKTPOJIUTHYECCKAST JAUCCOIHAIHS,
peaKIinu MOHHOTO OOMEHA, KaTaJIu3aTop, XUMHUYICCKOES
paBHOBecue, OOpaTHMble M HEOOpaTHUMbIE pEaKIMH,
OKHCJIUTSIIHHO-BOCCTAHOBHUTEIIHHBIC peakiu,
OKHCIIUTEIb, BOCCTaHOBUTEITIb, OKHCJICHUE u
BOCCTaHOBJICHHUE, aJTOTPONHS, amM$pOTEepHOCTH,
XUMHUYESCKast CBsI3b (koBaJIeHTHas, HOHHAas,
MeTaJuThYIecKasi), KpHUCTAJUTUYECKAasT peméTka,
KOPpPO3HUsI METAJJIOB, CILUIABBI; CKOPOCTh XUMHYECKOU
peaknouu, MOPEeaesIbHO JIONyCTHUMasi KOHIICHTpAIHs
(IT/IK) BemmecTBa;

2) unnlocmpuposams B3aHUMOCBSI3b OCHOBHBIX
XUMHYSCKUX MNOHATHH (cM . 11 . 1) U HpUMEHSATH 3TH
IMOHSTHS IPU ONIMCAaHUM BEIIECTBU UX MPEBPAILICHUI;

3) ucnonvzosams XUMHUYECKYIO CHMBOJIUKY IS
cocTtaBjJieHusT (OpMyJ  BEUIECTB W  yYpaBHEHUU
XHUMUYECKUX PEeaKIIHii;

4) onpedenamsb BAJICHTHOCTh W CTEINE€Hb OKHCIICHUS
XUMHYECKUX DJJIEMEHTOB B COCJAMHEHUSIX Pa3JIUYHOIO
COCTaBa; MPUHAJIEIKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIacCy COE€IMHEHUU 1o ¢opmyiiaM; BHUI XUMHUYECKOM
CBs3M (KOBaJICHTHasl, HOHHAas, MeTaJUIM4ecKasl) B He-

OpPraHUYECKHX COEIMHEHHUSAX; 3apsi HOHa IO
XUMUYECKOU ¢opMyiie; XapakTep cpeabl B BOJHBIX
pacTBOopax  HEOPraHMYECKHX  COCAMHEHUM,  THUII

KpHCTaHHquCKOﬁ pCIJ_IéTKI/I KOHKPCETHOI'O BCUICCTBA;



5) packpwvisams cmuica Ilepnonnyeckoro 3axkona /1. 1.
MenneneeBa MW JEMOHCTPUPOBATH €ro ITOHUMAaHMUE:
onucevlieams U Xxapakmepuzoeams TaOIUYHYIO (opMy
IleppnoanyeckO CHUCTEMBI XUMHYECKHUX DAJIEMEHTOB:
pa3inyarh NOHATUS «rJaBHas noArpymnmna (A-rpymna)» u
«nobouHast noarpymia (b-rpymnma)», mansie u 6onpme
IIEPHO/IbI; COOMHOCUMDb 00O3HaUYCHMUS, KOTOpHbIE
HMEIOTCSI B TIEPHOJAMYCCKON TaONMIE, C YHCIOBBIMH
XapaKTepHUCTUKaMU CTPOEHHUSI aTOMOB XHUMHUYECKHUX
2JIEMEHTOB (cocTaB U 3apsa  sjapa, oOIiee YHCIo
SJIEKTPOHOB U paclpeneieHue HX MO DIEKTPOHHBIM
CJI0sIM);  00®BsaAcHAmMb  OOIIME  3aKOHOMEPHOCTH B
U3MEHEHUU CBOWCTB HJIEMEHTOB MW WX COCJIWHEHUU B
npezesax MajlblX NEepUOJOB M TJIaBHBIX I10JI- TPYIIT C
YYETOM CTPOEHHUS UX aTOMOB;

6) k1accugpuyupoeams  XUMUYECKHE  DIEMEHTHI;
HEOpPraHUYEeCKHE BEIIEeCTBA; XUMHUUYECKHUE peaKuu (110
4UCJly U COCTaBy Y4YacCTBYIOIIUX B pPEaKIIUU BEIIECTB,
mo TermoBoMy A(PGEKTy, MO HU3MECHECHHIO CTCICHEU
OKHCJICEHUSI XUMHUYECKUX DJIIEMEHTOB);

7) xapakmepuzogams  (onuceligams)  OOMIME H
cnenquUUecKue XHUMHYECKHE CBOMCTBa IIPOCTBIX U
CJIO>KHBIX BEIIIECTB, noaTBep Kaast OoIHMcaHue
OpUMeEpaMH MOJICKYJSIPHBIX YW HOHHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIINH;

8) cocmaenams  ypaBHEHHUS  DIEKTPOJIUTHUYECKOM
JIUCCOIIMAIIUU KHUCIIOT, IIeI0Ye M CoJjiel; MOJIHbIE U
COKpalIEHHbIC YPaBHEHHUS PEAKIIUH HMOHHOTO OOMEHa;

YpPaBHEHUSA peakuui, MOATBEPKAAIOIINX
CYLIECTBOBAHUE T€HETUYECKOU CBSA3U MEXAY
BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;

9) packpwvieamo CYIIHOCTBH
OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIX peaknuii
IMOCPEJICTBOM COCTABJICHHUS AJISKTPOHHOIO OajlaHca 3THX
peakumii;

10) npocHo3UpoBantb CBOMCTBa BEIICCTB B

3aBUCHUMOCTHU OT UX CTPOCHHS; BOZMOKHOCTHU INPOTCKAHUS
XHUMHYCCKHUX HpeBpaHleHHfIB Pa3JIMYHbBIX YCIIOBUAX]



11) ebiuuciams OTHOCUTEIBHYIO MOJIEKYISIDHYIO U
MOJISIPHYIO MacChbI BEILIECTB; MacCCOBYIO JOJIIO
XUMHUYECKOTO 3JIeMeHTa 1o (¢opMyJie COEIAUHEHUS,
MacCOBYIO [OJIIO BeEIECTBA B pacTBOpPE; IPOBOIAUTH
pacyd€Thl O YPAaBHEHUIO XUMHUYECKOU pEaKIIH;

12) cnedosams TpaBUIaM I10JIB30BAHUSI XUMHYECKOU
IMOCYJ0W M JIa0OpaTOPHBIM OOOpPYZOBaHMEM, a TaKXKe
npaBuiaM oOOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
HUHCTPYKIUAMHA o BBIIIOJITHEHU IO J1abopaTOPHBIX
XUMHYECKUX ONBITOB MO TIOJYYEHHUIO M COOHUpaHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHaKa U YTJICKHUCIIOTO Ta3a);

13) nposooums peaxknuu, IOATBEPIKIAAIOIITHNE
Ka4eCTBEHHBIM CO- CTaB  pPa3JIU4YHBIX  BEIIECTB:
pacmo3HaBaTh ONBITHBIM NOYTEM XJIOpHI- OpOMHUI-,
uonua-, kapoonar-, ¢ocdar-, cumukar-, cyiabdar-,
TUAPOKCUA-UOHBI, KATHOHbBI aMMOHHUA M  UOHBbI
HU3YYEHHBIX METAJJIOB, NPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

14) npumensams OCHOBHBIE OII€pallUM MBICIUTEIBHONU

JICITSIIBHOCTH — aHaJlu3 W CHHTE3, CpaBHCHHE,
00o01IeHue, CHUCTEeMAaTH3aIHIo, BBISIBJIEHUE
MMPUYHUHHO-CJICJICTBEHHBIX CBsI3€d — JUII  HW3YYCHHS
CBOMCTB BEIIECTB Hu XUMHYECKHX peaKIuii;

€CTECTBCHHO-HAayYHbIE METOJbI MO3HAHHUs HaOJIIOJICHUE,
U3MEpEHUE, MOJCITUPOBAHHE, SKCIICPUMEHT (peaIbHbIA U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 kaacce

Ne | Hanmenosanne | Ko | Coaepixanne DJIeKTPOHHbIE

/1] TeMbl, pa3jea n4yec | BOCIUTAHUS y4eOHo-

TBO MeTOoIHYecKre
4aco MaTepHaJbl
B

Paznen 1. llepBoHauanbHble XumMuueckue mousTus (20 1)

1 | Tema 1.1 5 IlenHocTn NHTepHeT pecypcbl
Xumus — HAYYHOIO MmeToamnke obyyeHus
BasKHasi MO3HAHMS - | yuntenemn u
o0s1acTh PacKpbIBaTh CMBICII pB (narod.ru)
€CTeCTBO3HAHU M3y49aeMbIX
i .,“ MTOHSITHA, nts - OH-NaiH
NPaKTHIECKON pa3nnvaTb K XMMUYECKUX
ACHTEJIBbHOCTH BCIIECTBA U CMECH, | (narod.ru)
yeJIoBeKa

(uzmyueckue u
XHMHYECKHE
SIBJICHMSI,
OTIpEICIIATh
MPU3HAKA
XUMHUYIECKUX
peakiu u
YCIIOBUST UX
MPOTCKAHMUS.

DIKO0JOrHIecKoe
BOCIIUTAHHE -
pacKpbIBaTh POJIb
XMUMHUH B TIPUPOIE
151 JKHU3HH
geJIOBeKa, €€ CBSI3h
Cc ApPYyTrUMH
HayKaMH.

Tpynosoe u
3CTETHYECKOE -
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CJIeJIOBATH
mpaBUIaM
MMOJIb30BaAHUS
XUMHYECKOU
nocyaou u
J1a0opaTOPHBIM
obopyZioBaHuEM,
a TaKkxKe
mpaBUIaM
obOparrieHus ¢
XUMHUYSCKUMU
BCIIECTBAMHU B
COOTBETCTBHUH C
UHCTPYKITASIMHA
IO BBITIOJTHSHHFO
MPAKTHICSCKUX
padot

I'paxnanckoe
BOCIIMUTAHHUE -
HCIIOJIB30BaTh
P BBIIIOJITHEHUU
YUYEOHBIX 3aJITaHUMN
U B IIpoliecce
HUCCIIEN0BATEIIBCK
OH IEeSITEILHOCTU
HAy4YHO-IIOIYJIsIp
HYIO JIUTEpaTypy
XUMUYECKOTO
coJieprKaHus,
CIIpAaBOYHBIE
MaTepuanbl,
pecypchl
Hnurepnera.
BeicTpauBars
pa3BEPHYTHIE
IMACbMEHHBIE U
YCTHBIE OTBETHI

C OIIOpOU Ha
UH(POPMALHIO

U3 ydyeOHUKa U
CIIPAaBOYHBIX
MaTEpUAIOB,




Tema 2.
BemecTBa
M XUMHYECKHe
peakumnu

15

IMennocTn
HAY4YHOI'0
MO3HAHMSA -
OPUMEHSITh
€CTECTBEHHO-HA
YYHBIE METO/IbI
MMO3HaHUs U
OCHOBHEIE
oriepalum
MBICIIUTEILHON
OesITEJILHOCTH
TSI U3y YCHHUST
BEIIECTB U
XUMHYECKHUX
peaknuii.
PackpeiBaTh
CMBICJI
U3yvdaeMbIX
MOHSATUH U
3aKOHOB U
MIPUMEHSITh
STUIIOHSITUS
IPpU ONTHUCAHUH
CBOMCTB
BEIIECTB U UX
OpeBpaIICHUM.
PaccraBasarTe
KOADPUIHEHTHI
B YPaBHEHUSIX
XUMHYECKUX
peaKkmuid.

Tpynosoe
BOCIIMTAHUE -
clIeJIoBaTh
mpaBuUiIaM
MOJIL30BAHUS
XUMHYECKON
IIOCYIOH U
J1a00opaTOPHBIM
obopyZioBaHue

POIII




M, a TaKXKe
paBUiIaM
oOpareHus ¢
BEIIICCTBAM.

I'pasknanckoe -
BBICTpanBaTh
pa3BEpHYTHIC
MUCbMEHHBIE U
YCTHBIE€ OTBETHI
C OIIOpOU HA
WH(pOpMaIuio
U3 yueOHUKa U
CIIPaBOYHBIX
MaTepUaoB,
T'PaMOTHO
HUCTIOJIb30BaTh
W3YYEHHBIMN
HNOHSATUUHBIA
anmaparkKypca
XUMHH

BaxkHeiiine npeacraBuTe I Heopranndeckux Bemects (30)

Tema 3.
Bo3ayx.
Kucaopon.
Ilousitue 00
OKCHIAX

5

IennocTun
HAY4YHOT0
MO3HAHHUS -
XapaKkTepu30oBa
Th
(ommchIBATB)
coCcTaB
BO3/IyXa,
(puznueckue u
XUMHYECKHE
CBOMCTBa
KHUCJIOpOJa,
CIIOCOOBI €T0
MOJTyYCHHSI,
MIPUMEHECHUEC U
3HAYCHUEC B
MPUPOJC U

POIII




KHU3HU
YCJIOBCKA.

CpaBHHUBATH
peaxkuu
TOpEeHUsl U
MEJIJICHHOTO
OKHCJICHUSI.
Hcnons3oBarp
XUMUYECKYIO
CUMBOJIUKY IJIsI
COCTaBJICHUS
bopmyn
BEIIIECTB,
MOJIEKYJISIPHBIX
ypaBHEHUH
XUMHYSCKHX
peaknuii ¢
y4acTHEM
KHUCIOpO/ia.

Tpynosoe
BOCIIUTAHME -
cobuparb
pUOOPHI TSI
MOJIyYSHUSI
KHCI0pOoaa
(BBITECHCHHEM
BOJBI U
BO3/yXa).
Pacno3nasarsp
OIBITHBIM

Iy TEM
KHUCJIOPOI.

IKO0JI0ruYecKoe -
OOBSICHITH
CYIIIHOCTh
DKOJIOTHUYECKHX
npobiem,




CBSI3aHHBIX C
3arpsi3HEHUEM
BO3JlyXa.
Ilnanuposares u
OCYIIECTBIISITH
Ha MMpaKTUKEe
XUMHYCCKUEC
DKCIICPUMEHTHI,
MIPOBOJIUTH
HaOII0IeHUS,
JieaTh BBIBOIbI
o pe3yJjabTaraM
DKCIIEPUMEHTA.

I'paxnanckoe -
y4acTBOBAaTh B
COBMECTHOM paboT
B I'pyIIIeE.
BricTpauBath
pa3BEpHYTHIE
MUCbMEHHBIE U
YCTHBIE€ OTBETHI C
OIIOpOi Ha
nHGOpMAIUIO U3
y4uyeOHHUKaA U
CIIPaBOYHBIX MaTe
puajioB, TPaMOTHO
HUCTIOJIb30BaTh
U3YYEHHBII
HOHSATUUHBIA
anmapar Kypca
XUMHH

Tema 4.
Bopopoa.
IlonsiTue o
KHCJI0TAX H
CoJIfIX

IennocTn
HAY4YHOI'0
MO3HAHUA -
pacKpbIBaTh
CMBICH

N3yvdacMbIX

POIII




MNOHSITHU U
OPUMEHSITh 3THU
MOHSTUS IPU
OIMCaHUU
CBOMCTB
BEILIECTB U UX
OpeBpaLCHUM.
Xapakrepru3oBa
Thb (pU3NYECKUEe
U XUMHYECKHUE
CBOMCTBa
BOJIOPO/IA,
CIIOCOOBI €Tro
MMOJTYYE€HUSI,
IpUMEHEHHE.
Hcnonb3oBark
XUMUYECKYIO
CUMBOJIUKY JUIS
COCTaBJICHUS
bopmyn
BEIIECTB,
MOJIEKYJISIPHBIX
ypaBHECHUH

TpynoBoe u
ICTETHYECKOoe -
cobuparb
npudop ISt
MOJTYYCHUSI
BOJIOpO/A.
CnenoBartb
paBuiIaMm
Oe3oracHOM
paboTHI B
nadopaTtopuu
npu
HUCTIOIB30BaHUU
XUMHYECKOU
MOCY bl U
obopyoBaHwusi,




a TaKxe
paBuIIaM
obOparteHus ¢
TOPIOYHNMH
BEIIECTBAMU B
OBITY.

I'paxknanckoe -
y4acTBOBaTh B
COBMECTHOM
pabote Brpynmne

Tema 5.
KoaunuyecTBeHHn
bIC OTHOLICHHU A
B XMMHH

IHennocTn
HAYYHOI'0
MO3HAHUS -
packpwIBaTh
CMBICIT
U3yvdaeMbIX
MOHSITHUH U
OPUMEHSITh
OTU TIOHSITUS,
a TaKkxKe
U3y4YCHHBIE
3aKOHBI U
TEOPUHU IJI5
peleHus
pacdETHBIX
3aja4.
Beraucnste
MOJISIDHY IO
MaccCy BEIIECTB;
KOJIMYECTBO
BCILICCTBA,
00BEM raza,
maccy
BEIIIECTBA;
IIpoBoauTs
pacy€ETshl 11O
YPaBHEHUSIM
XUMHYECKUX
peaKkumii:
KOJINUECTBA,
00BbEMa, MacChl

POIII

1[OP




BEIIIECTBA MO
U3BECTHOMY
KOJINYECTBY,
00BEMyY, Macce
pEeareHToB Uiu
POLYKTOB
peaKIuH.

I'paskpaHckoe -
BBICTpanBaTh
pa3BEPHYTHIE
MHUCbMEHHBIE U
YCTHBIE€ OTBETHI
C OIOpOH Ha
WH(OpMaIuio
U3 YYeOHUKA U
CIIPaBOYHBIX
MaTepUaoB,
TPaMOTHO
HUCTIOb30BaTh
U3y4YECHHBIA
HNOHSATUUHBIA
anmnapar Kypca
XUMHH

Tema 6. Boaa.
PacrBopbl.
Ilonsitue 00
OCHOBAaHHSAX

IennocTun
HAY4YHOI'0
MO3HAHMUSA -
packpbiBaTh
CMBICIT
M3y4aeMbIX
MOHATHHI U
MIPUMEHSTDh 3TU
MOHATHUS IPU
OTUCAaHUU
CBOWCTB BEIIECTB
U UX
MIPEBPALLICHUM.
XapakTepu3oBaTh
dusnueckue u
XUMHYECKUE
CBOIiCTBA BOJIBI,
€€ poJIb KaK

OILI, [IOP




pPacTBOPUTEIS B
MIPUPOJTHBIX
mporeccax.
CocTaBiiaTh
ypaBHEHUS
XAMHAYECKUX
peaxkuuii ¢
y4aCTHUEM BOJIBI.

IK0JIOTHYECKOE
- 00BACHSTE
CYITHOCTh
DKOJIOTHYECKUX
npo0OJiem,
CBSI3aHHBIX C
3arpsi3HEHUEM
MIPUPOJTHBIX BOJI,
COCOOBI OYHUCTKHA
BOJIBI OT
MpUMecei, Mepbl
10 OXpaHEe BOJ OT
3arps3HEHUSI.

Tpynosoe -
CleI0BaTh
paBUJIaM
Oe3omacHoO
paboTHI B
naboparopuu mpu
UCIOJIb30BaHUU
XUMHUYECKOU
MOCY/bI U
00opynoBaHuU

I'pasknanckoe -
BbICTpauBaTh
pa3BEPHYTHIE
IMUCbMEHHBIE U
YCTHBIE OTBETBI
C OIIOpOU Ha
HH(POPMALIHIO




n3 ydeOHUKa U
CIIPaBOYHBIX
MaTepUaloB,
rpaMOTHO
HUCIIOJIb30BaTh
W3Y4YECHHBIN
MOHSTHUHBIHN
arraparkypca
XUMUU

Tema 7.
OcHOBHBIE
KJIACChI
HeopraHuye
CKHX
coeaMHEeHN

11

IHennocTn
HAYYHOT'O
MO3HAHUA -
KJ1accupuIIIpo
BaTh
n3ydaeMbie
BEIIECTBA I10
COCTaBy "
CBOMCTBAaM.
CocTaBiIAaThb
bopmyIib
OKCHJIOB,
KHCJIOT,
OCHOBaHHH,
coler u
Ha3bIBATh UX
o
MEXTYHApPOIHO
"
HOMEHKJIaType.
CocTaBiIsaTh
MOJICKYJISIpHBIE
ypaBHEHUS
peakumii,
WJLTIOCTPUPYIO
X
XUMUYECKHE
CBOMCTBA U
CIIOCOOBI
MOJTyYCHUS
BEIIIECTB
U3YYCHHBIX

POIII

1[OP




KJIaCCOB/TpyTII,
a Takxe
MMOJITBEPIKIA0
X
TEHETUYECKYIO
B3anMOCBJI3b
MCKAY HUMHAU

Tpynosoe -
CJIeIOBaTh
MpaBUIaM
0e301acHoOM
paboThsI B
nmaboparopuu
pu
HCITOJIb30BaHUH
XUMHYIECKOM
MOCYJIBI U
o0opyoBaHMsI.

Paznen 3. Ilepuoanyeckuii 3aKoH 1
IMepuoanyeckasi cucTeMa XHMHYECKHX
31emenToB JI. 1. MeHnaeseeBa.

CrTpoeHnue aToMOB. XUMHYECKAaA CBA3b.
OxnciIuTeIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

(15 v)
Tema 8. LleHHOCTH POl
Ilepuognueck HAYYHOI'0
Uil 3aKOH U NMO3HAHMS - LOP
Iepnoanyeck pacKpbIBaTh
asi cucrTemMa CMBICIT
XMMHYECKHUX MEPUOINYECKOT
3jieMeHTOoB /I, 03aKOHa.
N.MenaejieeBa VYcranaBinuBaThb
Crpoenue CBSI3b MEX/Y
aToMa MOJIOKEHUEM

3JIEMEHTA B
NEPUOAUYECKON




CHUCTEME U
CTPOEHUEM €TO0
aToma (cocTtaBu
3apsia siapa,
00111ee YHCIIO
AJIEKTPOHOBH
pacnpeneneHue
HUX IO
JIEKTPOHHBIM
CJIOSIM).
ITpornosupoBarb
XapaxkTep
U3MEHEHUS
CBOMCTB
3JIEMEHTOB U UX
COEIMHEHUH I10
rpyrnmnam u
nepuoiaMm
ITepuonnueckoit
CHUCTEMEI.

IKoJornvueckKoe
- ClIeI0BaTh
MpaBHUIaM
Oe3omacHOM
padoTHI B
JT1abopaTopuu
pu
HUCIIOJIB30BaHUU
XUMHUYCCKOU
MOCY/IbI u
000OpynOBaHUS.

I'pasknanckoe -
BbICTpauBaTh
pa3BEPHYTHIE
IMUCbMEHHBIE U
YCTHBIE OTBETBI
C OIIOpOU Ha
HH(POPMALIHIO




n3 ydeOHUKa U
CIIPaBOYHBIX
MaTepUuaiosB,
rpaMOTHO
HUCIIOJIb30BaTh
W3Y4YECHHBIN
MOHSTHUHBIHN
arraparkypca
XUMUU.

Tema 9.
Xumudeckas
CBA3b.
OKHucJIUTETBLHO-
BOCCTAHOBHTEI
bHbIE PeaAKIUU

IMennocTn
HAY4YHOTIO
NMO3HAHMSA -
packpbiBaTh
CMBICIT
U3y4aeMbIX
TTOHSITHUMH.

OnpenensTh
BH]I
XUMHYECKOMN
CBSI3UB
COEIMHEHNU.
OnpenensThb
CTENEHb
OKHUCJICHUS
XUMHUYECKOTO
3JIEMEHTA IO
dbopmyneero
COEeIMHEHNUS.
OOBACHATH
CYLIHOCTh
MPOLIECCOB
OKHCJICHUS U

BOCCTAHOBJICHUA

CocraBiATh
SJIEKTPOHHBIN
OGaytaHc ¢
y4E€TOM 4mCIIa
OTIaHHBIX U

POIII

1[OP




MIPUHSATHIX
SJIIEKTPOHOB.
CocTaBiAaTh
ypaBHCHUE
OKHCIIUTEIIE-
HO-BOCCTaHOBUT
€IIbHON

peakuuu.
9 kaace
Ne | HaumenoBan | Koiu | Conepikanue JJIeKTPOHHbIE
n/ | ue TeMbl, YecT | BOCIIMTAHUA yueOHo-
n | pasjena BO METOAMYECKHU
4yaco € MaTepHaJIbl
B

Pa3znea 1. BentecTtBo 1

xuMuyeckue peaxkmum (17 9)

IToBTOpPEHUE
U yriyo0JjieHue
3HAHMH
OCHOBHBIX
pa3aesion
Kypca 8
KJjiacea

5

IlennocTH
HAY4YHOI'0
NO3HAHMSA-
XapakTepru3oBa
Thb
XUMUYECKHUE
3JIEMEHTBI
MEPBBIX TPEX
HNepUuoOa0B,
Kajiusi U
KaJIbLMs 110 UX
MOJIOKEHUIO B
Ilepuoguyecko
¥ cucreme /I .
n.
Menneneena.
Knaccuduuposn
aTh U Ha3bIBaTh
HEOpraHn4ecKue
BEIIECTBA
W3yYEeHHBIX

POI

IOP




KJIaCCOB.
OnucreIiBaTh
oo1ue
XUMHYECKHE
CBOMCTBaA
BENICCTB
pa3InYHBIX
KJIaCCOB,
MOATBEPKJIaTh
CBOMCTBa
npuMepamMu
MOJIEKYJISIPHBIX
YpaBHEHUH
XUMHYECKUX
peaknuii.
ITpornosupoBar
b CBOICTBa
BENIECTB B
3aBUCUMOCTH OT
WX CTPOCHMUS.

I'paxxnankcoe -
BBICTpauBaTh
pa3BEPHYTHIEC
NUCHbMEHHBIE U
YCTHBIE OTBETHI
C Oopoii Ha
nHGOpPMAaITHIO
U3 ydyeOHHUKa U
CIIPAaBOYHBIX
MaTepUanosB,
rpaMOTHO
HUCIIOJIb30BaTh
U3YYECHHBIN
HOHITUUHBIU
arnraparkypca
XUMUHU

Tema 1.
OcHOBHBIE
3aKOHOMEPHO

MennocTn
HAYYHOI'0
MO3HAHUSA -

PO

nor




CTH
XUMHYECKHX
peakuuii

packpbIBaTh
CMBICJI
U3yYaeMbIX
IIOHITHUHN U
PUMEHSITh
3TU HOHITUS
npu

OnmMCcaHuu
CBOMCTB
BEIECTB U UX
npeBpanieHu
Knaccudumup
oBaTh
XAMHYECKHUE
peaxknuu 1o
pa3IUIHBIM
MPU3HAKAM.

VY cranaBiauBaTh
3aBUCHUMOCTH
CKOPOCTH
XUMHYECKOU
peakuuu ot
pa3IUYHBIX
dbakTopoB
CocTaBiIaTb
JIEKTPOHHBIN
OaJlaHC peaKIIUH.
IIpounzBoauTh
BEIYHCIIEHHUS 10
XUMHUYECKUM
YpaBHEHUSIM.

I'paxknanckoe -
BBICTpanuBaTh
pa3BEPHYTHIE
IMACbMEHHBIE U
YCTHBIE OTBETHI
C OIIOpOU Ha
WH(POPMALHIO
U3 ydyeOHUKa U
CIIPaBOYHBIX




MaTepHUaJIOB,

I'pPaMOTHO
HUCIIOJIb30BaTh
U3y4YECHHBINA
HNOHSITUUHBIN
arnmaparkypca
XUMUU

Tema 2. Hennoctu POl

JIEKTPOJIMT HAY4YHOI0

nyeckasi MO3HAHUS - nor

AMccoOuraAnM packpbIBaTh

o. CMBICH

Xumuueckue U3yYaeMbIX

peakuuu B OOHSITUU, a

pacTrBopax TaK>X€ CMBbICII

TEOPHUH
DIIEKTPOJTUTHYIEC
CKOM
JAUCCOIIHAIINH.
OOBACHATH
IPUYHHBI
3JICKTPOIPOBOIH
OCTH BOJIHBIX
PacTBOpPOB.

CocTaBiIsaTh
ypaBHEHUS
OUCCOLHAIIUU
KHUCJIOT,
eJIo4uYe u
coJieH,
IMOJIHBIE U
COKpallIEHHBbIE
HOHHBIE
YpaBHEHUS
XUMHUYECKUX
peakuuii
HOHHOT'O
oOMeHa.




I'paxknanckoe -
IJIAaHUPOBATh U
OCYILIECTBIISITH
Ha IIPaKTUKE
XUMHYECKUE
AKCHEPUMEHTHI,
MIPOBOJIUTH
HaOJIIOIeHHs,
JieJiaTh BBIBO/JIbI
O pe3yJibTartam
AKCHEPUMEHTA;
BBICTpanBaTh
pa3BEpHYTHIE
MUCbMEHHBIC U
YCTHBIE€ OTBETHI
C OIIOpOM Ha
WH(OpMaIUIo
n3 yueOHUKa U
CIIPaBOYHBIX
MaTepUaios,
TPaMOTHO
HUCTIOJIb30BaTh
U3y4YCHHBIN
HOHSATUUHBIA
annapaTrkKypca
XUMHUH

Tpynosoe —
clie0BaTh
MpaBuiIaM
Oe3omacHou
padoThI B
nabopaTopum
npu
HCTI0JIb30BaHUU
XUMHUYECKOU
MOCyAbl U
00opynOoBaHUS.

Pa3znen 2. HemeTa/uibl u X coeauHenust (24 4)




Tema 3.
Oo6man
XapakKTepH-
CTHKA
XHMHYECKHX
3JIEMEHTOB
VIIA-
rpynmnsbl.
T'ajorensl

HennocTH
HAYYHOT'O
MO3HAHMSA -
OOBSICHATH O0OIIIHEe
3aKOHOMEPHOCTH
B U3MCHCHUU
CBOMCTB
HEMETaJLJIOB U UX
COCIUHEHUU B
npeenax MajblX
MEePUOJIOB U
TJIaBHBIX
OATPYTII
Ilepnonuueckoi
CHUCTEMBI
XUMHYSCKHX
IJIEMEHTOBC
Y4ETOM CTPOCHUS
WX aTOMOB.
XapakTepu3oBaThb
(puzugeckue u
XUMHYECKUE
CBOMCTBa
MIPOCTHIX
BEIIIECTB
rajJioreHoB (Ha
npuMepe xJiopa)
U CIIOKHBIX
BEIIIECTB
(xsmopoBoaOpOIA,
XJOpUsa HATpUsl),
CIIOCOOBI UX
MOJIy4YeHUs,
IpUMEHEHUE U
3HA4YCHHUE B
PUPOJIC U KU3HHU
4eJIOBEKa.

Tpynosoe -
IJIAHUPOBATh U

PO

oP




OCYIIECTBIISITH
Ha MPaKTUKE
XUMHYECKHE
AKCIEPUMECHTHI,
MIPOBOJIUTH
HaOJIIOIeHHs,
JenaTh BBIBOIbI
10 pe3yJibTaTtam
AKCIIEPUMEHTA.
CnenoBaTh
MpaBUIaM
Oe3ormacHoMI
paboThsI B
nmabopaTtopuu Nnpu
HWCIOJIL30BAHUH
XUMHUYIECKON
TTOCYJIBI U
o0opyoBaHMsI.

I'pa:xnanckoe -
BbICTpauBaTh
pa3BEPHYTHIE
MUCbMEHHBIC 1
YCTHBIC OTBETHI

C OITOpoOM Ha
nHGOpPMAaITHIO

U3 yueOHUKa U
CITPaBOYHBIX
MaTepHaioB,
rpaMOTHO
HMCIIOJIb30BaTh
U3YYECHHBIN
MOHSATUWHBIM
arnraparkypca
XHUMMH.
Hcnons3oBaTh
0P BBIIIOJIHEHUH
Y4eOHBIX 3aJaHuI
U B IIpoliecce
HCCIICIOBATEIBCK
OM JIesITEeIbHOCTU
HAY4YHO-TIONYJISIP




HYIO JINTEpATypy
XUMHYECKOTO
coJieprKaHus,
CIIpaBOYHbBIE
MaTepuabl,

pecypchl
HNurepHera

Tema 4.
Oo6masn
XapakTepu-
CTHKA
XHMHYECKHX
3JIEMEHTOB
VIA-
rpynnsbl.
Cepa u eé
COCAMHECHUHA

IMennocTn
HAYYHOI'0
MO3HAHUS -
OOBSICHSITH OOIIIHE
3aKOHOMEPHOCTHU
B U3MCHCHHHU
CBOMCTB
JICMCHTOB
VIA-rpynmsl u

HUX COCIUHEHUHN

c Y4ETOM
CTpPOCHUS ux
aTOMOB.
XapakTepu3oBaTh
(pu3ugeckue

1 XUMHUYECKHE
CBOMCTBa
MIPOCTOTO
BEIIECTBA CEPhI U
e€ coequHEHUN
(cepoBoopona,
OKCHJOB CEPBHI,
CEPHOM KUCIIOTHI,
cynbGhaToB),
CIIOCOOBI UX
MOJITyYCHHSI,
IpUMEHEHUE U
3HA4YCHHUE B
MPUPOJIE U KU3HHU
YeJIOBeKa
Onpenensate
HaTU4ue
cynb(aT-uOHOB B
pacTBope.

IKoJIOTHYECKOE -

POII

11(0)




OOBSICHSATH
CYIIHOCTh
AKOJOTHYCSCKUX
npooiiem,
CBSI3aHHBIX C
nepepadboTKoi
COCIMHEHUM CEPBHI.

Tpynosoe
BOCIIUTAHME -
MJIAHUPOBATh U
OCYILECTBIIATH
Ha IIPAKTUKE
XUMHNYECCKUC
3KCHEPUMEHTHI,
IIPOBOIUTH
HaOJIIOAeHUS,
ejiaTb BBIBO/JIbBI
o pe3yjabTaTaM

AKCIEPUMECHTA.
CnenoBaTh
MpaBUIaM
Oe30macHOM
paboTHI B
naboparopun
pu
KCIT0JIb30BaHHUU
XUMHYECKOU
MOCYy bl U
000py1OBaHUS.
Tema S. LleHHOCTH POII
Obmas HAYYHOI'O
XapakTepu- TMO3HAHUS - aop
CTUKA OOBSICHITH
XHMHYECKHX obGmue
3JIEMEHTOB 3aKOHOMEPHOCT
VA-rpynnsl. Y B M3MEHEHUH
A3sor, CBOMCTB
docdop u ux 3JIEMEHTOB
COoeTMHEeHUsI VA-rpymnmsl u

UX COEIUHEHUHN




C y4€éToM
CTPOCHUS UX
aTOMOB.
XapakTepu3oBa
Th (PU3HUYECKHE
U XUMHYCCKHUC
CBOMCTBa
MIPOCTHIX
BEILIECTB a30Ta
u pocdopa u ux
COCIUHEHU M
(amMmaka,
coJien
aMMOHWUSI,
a30THOM
KHUCIIOTHI,
HUTPATOB,
OKCcHaa
dochopa(V) u
dochopnoit
KUCJIOTHI,
¢docdaron),
CIIOCOOBI UX
MOJIy4eHUs,
pUMEHEHUE U
3HA4YC€HHUE B
npupojie

U JKU3HU
YeJIoBeKa.

OnpenensTh
HOHBI aMMOHHUS
u docdar-uoHbI
B pacTBOpE.

IKoJornuecKoe
- OOBSICHATDH
CYUIHOCTh
DKOJIOTHUYECKHX
npobiem,
CBSI3aHHBIX C
HaXO0KIEHUEM
COCIMHECHUM




a3ora u

dochopa B
OKpY Karouiem

cpene.

Tpyaosoe -
MJIAHUPOBATh U
OCYILECTBIIATH
Ha IPaKTHKE
XUMHMNUYCCKHUC
3KCHEPUMEHTHI,
IIPOBOJUTH
HaOII0IEeHUS,
aej1aTb BBIBO/JIbBI
o pe3yJbTaram

SKCIIEPUMEHTA.
IKoJornvyecKoe
- CJICJIOBATh
MpaBHUIaM
0e30IacHOM
paboThI B
J1abopaTopuu
npu
HCITOJIb30BaHUH
XUMHYECKOMN
MOCyAbl U
00opynoBaHUS.
Tema 6. LennocTn PO
Oomasn HAY4YHOI'0
XapaKTepHc- NO3HAHMSA - nop
THKA OOBSICHSATH
XMMHYECKHUX obGmue
3JIEMEHTOB 3aKOHOMEPHO
IVA-rpynnsl. CTHU B
Yriaepoa u U3MEHECHUU
KpeMHH# 1 CBOICTB
HX 3JIEMEHTOB

COCIMHCHMU A

IVA-rpynmsl
U UX




COCIUHECHUMN C
y4E€TOM
CTPOEHUS UX

aTOMOB.
Xapakrepru3oBar
b pHU3NYECKUEe

U XUMHYECKHE
CBOIICTBa
IIPOCTHIX
BEIICCTB
yriiepoaa u
KPEMHHUS U UX
COCIHUHECHUM
(oxcumoB
yriiepona,
YTOJIbHOM
KHCJIOTHI,
KapOOHAaTOB,
OKCHJIa
KpEeMHUS,
KPEMHHEBOM
KUCJIO-THI,
CUJIMKATOB),
CIOCOOBI UX
MMOJTYYECHUSI,
DpUMEHEHHUE U
3HAYEHUE B
IpUpOIE U
KU3HU
JeJIoBEKA.
OnpenensTh
KapOoHaT- u
CHJTUKAT- UOHBI
B pacTBOpE.

IKoJorudIecKoe -
OOBSICHATDH
CYIIIHOCTh
DKOJIOTMYECKHUX
npobiem,
CBSI3aHHBIX C
HaAXO0XIACHUECM




YTJIEKUCIIOTO ra3a
B OKPY>Karolen
cpene
HNmroctpupoBath
B3aUMOCBA3b
HCOPraHNn4CCKUX
COCIMHEHU M
yriepoaa u
OpPraHu4YeCKUxX
BEILIECTB.

Tpynosoe -
IUTAHUPOBATH U
OCYIIECTBIISITH
Ha IPaKTHKE
XUMHYECKHE
AKCIIEPUMEHTBI
IPOBOJTUTH
HAOJIIOICHUS,
J€NaTh BEIBOJIBI
1o pe3yJbTaram
AKCIIEPUMEHTA.
CnenoBaTh
MpaBHUIaM
Oe3omacHOMI
paboTHI B
JTabopaTopuu
pu
HUCIIOJIb30BaHUH
XUMHUYCCKOU
MOCyabl U
000pyIOBaHUS.

Pa3zagen 3. Mer

aAJJIbI 1

ux coequnenus (20

4)

Tema 7.
Oo0mme
CBOMCTBA
MeTaJ1JI0B

4

IennocTn
HAY4YHOI'0
MO3HAHUSA -
pacKpbIBaTh
CMBICJI
U3y4aeMbIX
IMOHITUHN U
OPUMEHSITh

PO

nor




3TU HOHSITUS
npu

OIMUCaHUuH
CBOMCTB

BENICSCTB U UX
OpEeBpaILLCHUS.
OOBICHATH
oo1ue
3aKOHOMEPHOCTH
B U3MEHEHUHU
CBOMCTB
3JIEMEHTOB-METall
JIOB U UX
COEIUHEHHUH C
Y4ETOM CTPOCHUS
HUX aTOMOB.

XapakTepu3oBaThb
CTpOCHHE
METAaJIJIOB, O0IIHE
(pu3ugeckue u
XUMHYECKHE
CBOIICTBa
METAaJIJIOB.
XapakTepu3oBaTh
o01ue crroco0bl
TTOJTYYCHUSI
METaJLIOB.

Tpynosoe -
CJIeIOBaTh
TpaBHJIaM
Oe3omacHOU
padoThI B
nabopaTopum
pu
HCIIOJIb30BaHUH
XUMHUYECKOU
MOCYIbI U
00opynoBaHUS.




I'pasknanckoe -
HCIIOJIb30BaTh
npu
BBIIIOJIHEHUH
Y4eOHBIX
3aJaHUN U B
nporuecce
HCCJIE/IOBATENbC
KOM
JIESITEIIbHOCTU
Hay4YHO-IIOMYJIs
pHYIO
JIUTEpaTypy
XUMHYECKOTO
CoJZIep>KaHusl,
CIIpaBOYHBIE
MaTepuanbl,

pecypchl
HNurepuera

Tema 8.
Baskneiimu
€ MeTAJLJIbI
H uX
COoeIMHEHH
|

16

IHennocTu
HAY4YHOI'0
MO3HAHUA -
OOBSICHATDH
o01ue
3aKOHOMEPHOCTH
B U3MEHEHUU
CBOMCTB
3JIEMEHTOB-METAII
JIOB B rpyIirnax u
HUX COEIUHEHUH C
Y4ETOM CTPOCHUS
HX aTOMOB.
XapakTepu3oBaTh
(puznueckue u
XUMHUYECKHE
CBOMCTBa
OPOCTHIX BEIIECTB
METAJIJIOB U UX
COCIUHECHUM
(oxcumoB,

POI

norp




TUAPOKCHJIOB,
coJieit), CrrocoObl
HUX IMOJIYyYCHUA,
IIPUMCHCHUC U
3HA4YCHUC B
PpUPOAE U )KU3HU
9eJIOBCKA.

Tpynosoe -
IUTAHUPOBATH U
OCYIIECTBIISITH
Ha IPaKTHKE
XUMUYECKHE
AKCIEPUMECHTEI,
ITPOBOJIUTH
HaOIIOIEHUS,
IeJIaTh BBEIBOIBI
10 pe3yJibTaTaM
AKCIICPUMEHTA.
CnenoBaTh
MpaBHUIaM
Oe3omnacHO
padoTHI B
JTabopaTopuu
npu
HMCIIOJb30BaHUH
XUMHUYIECKON
MOCY/IbI Hu
00opynoBaHUS.

I'pasxkmanckoe -
HMCIIOJIb30BaTh
MIPH BBITIOJTHEHU U
y4eOHBIX 3aJaHUN
U B IIpoliecce
HCCIICIOBAaTEIbCK
oM nesATenbLHOCTU
Hay4YHO-TIOMYJISIP
HYIO JIUTEpaTypy
XUMHYECKOIO
COJICp KaHUs,




CIIpaBOYHbBIE
MaTepuabl,

pecypchl
HNurepHera

Pa3jea 4. XumMus u okpy:xamoniasi cpeia

3u4)

Tema 9.
BemecTBa n
MaTepHuaJIbl
B 'KH3HHU
yeJIoBeKa

3

IHennocTn
HAY4YHOI'0
MO3HAHUS -
XapakTepru3oBaT
b PpOJIb XMMHUH B
Pa3IuYHbIX
cepax
NEeSITEIbHOCTH
JIONIEH,
OCHOBHBIC
BEIIIECTBA U
MaTepuabl,
PUMCHSIEMBIC B
)KU3HH
COBPEMEHHOTO
qe0BeKa.

IKOJIOrHIEeCcKoe
- OOBSICHSATH
YCIIOBUS
0e3011acHOro
HMCIIOJIL30BaHMUsI
BEIIECTB U
XUMHUYECKUX
peakuuii B
OBITY.
AHanusupoBar
b U

KPUTHYECKH
OIICHUBATh
HH(GOpMAIUIO

O BJIHUSIHUH
MIPOMBIIIICHHO
CTH,

CEJILCKOI'O

POII

IOP




XO3SMCTBA,
TpaHcnopTa U
JIp. HA
COCTOSTHUE
OKpY Karouiem
CpEebl.

I'pasknanckoe u
¢pusnyeckoe -
YMETH
OKa3bIBaThb
IIEPBYIO
IIOMOIIE I[IPHU
XUMHNYECKHUX
oXorax m
OTpaBJICHUSAX.

IIpnanmare
ydJacTue B
00CYyXIeHUH
npooieM
XAMHUYECKON U
DKOJOTHYECKON
HarpaBJICHHOCTH,
BBICKa3bIBaTh
COOCTBEHHYIO
MO3ULIHIO 10
npoodieme u
npejiarathb
BO3MOYKHBIE€ Ty THU
€€ pelIeHus
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