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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yibTaTaM OCBOCHHUS OCHOBHOMU
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepanbHOll pabodeil mporpaMmbl
BOCITUTAHUS U C YUYETOM KOHLEIINUU MPErnofgaBaHus y4eOHOro npeaMera « XuMHushH»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOmed cTpareruu
oOy4yeHusi, BOCHHUTAHUS U PA3BUTUA OOYYaAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
peaMeTa, YCTaHaBIIUBAET o0s3aTeNIbHOE MIPEAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET pPACIpENEICHUE €ro Mo KiaccaM M CTPYKTYpPHUPOBAHHE IO
paznenaM W TeMaM MPOTPpaMMbl IO XHMHUH, OINPEIEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU CoZIepKaHUS, PEKOMEHAYEMYIO
MOCJEI0BATEIbHOCTh  M3YYEHHUSI XHUMHUU C YUYETOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTMHKM ydeOHOTO TMpollecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanm3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEeIbHOU
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl, a TaKxke TPeOOBaHMM K
pe3yibTaTamM 00y4YeHUs XUMUU Ha YPOBHE 1IeJIeH M3yUYeHUs MPEeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENBbHON JEATEIbHOCTH O0O0yYarolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUsI.

3HaHWE XWMHH CIIYXXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOydJaromierocsi, ero MmpejacTaBiICHUN O MaTepUATbLHOM EIMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpyEMble XUMHEH NpPE/ICTAaBICHUS O B3aUMOIIPEBPAIICHUIX
HEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TriI00albHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA — CBIPbEBOM, SHEPreTUUYECKOM,
MUIICBOU M SKOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3PaBOOXPAHCHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM  JUisi  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPbl JUYHOCTH, €€ 0011Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHPHOW  y4eOHOW  JACSITEIbHOCTH,
OKCIIEPUMEHTATIBHBIX M HCCIEOBATEIbCKUX YMEHUW, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN NeITebHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJI0OCTHOTO B3IJIsIIa HA €MHCTBO MPUPOBI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUY E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yJaronnxcs;



CHocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHHUSM, K IIPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJAJ B 3KOJIOTHUYECKOE
00pa3oBaHUE O0yJArOITUXCSI.

JlanHple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJarorudyecku
aJanTUPOBAHHBIM OTpPaXXKEHHUEM 0a30BOM HAYKW XUMHH Ha ONpPEEIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHME OOYyYarOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX IMOHSATUNA XHUMHUH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHSITHN
OpPraHUYECKON XUMUH.

CrpykTypa coaepkaHus MPOTpaMMbl IO XMMUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mnoaxona Kk €€ uzyueHuro. ColepiaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakuuu. OO€ 53TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 10 IPHHIMILY
IIOCJIEIOBATENBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUSA,

— Ilepuonnueckoro 3akona /1. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHMS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TpeAcTaBleHUN 00 JJIEKTPOJIUTUYECKOW AMCCOLMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKH
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (QYHKIIMA OOBSACHEHHS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOKHOCTEH IMPAKTUYECKOrO NMPUMEHEHHUSI U IOIYyYECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XMMHYECKON COCTABIISAIONIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
MEeToJaM MO3HaHWUS B Hayke. M3yueHrne XMMUM NPOUCXOAUT C MPHUBJICUECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyX aroluid MUY,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 KiIacc.

[lpn wW3yYyeHWW XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMUYECKON HAyKH KaKk 0O0JIAaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH YEJOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKHX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIIEHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS MpPH M3yYEHWU BEIUIECTB U
XUMHUYECKUX PEaKIUi, B (OpMUPOBAHUHM U PA3BUTHUU MO3HABATEJIbHBIX YMEHHUH U
UX TPUMEHEHUU B Y4eOHO-IIO3HABATENbHOM U y4eOHO-HCCIEI0BATENbCKON
JeSITeIbHOCTH, OCBOCHHHM TPaBHJ O€30MacHOr0 OOpalieHus C BEIIECTBAMHU B
IIOBCEHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsS BaXXHOE
3HaYeHHUe NpuoOpen TaKkue 1eJd, KakK:

— (GOpMUPOBAHHUE HUHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOH K
camMo00pa3oBaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CHOCOOHOM aanTUPOBATHCSA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHUCTEMaTHYecKoe MpuoOLIeHHe
oOy4aromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOW JIE€ATENbHOCTH, HAayYHBIM
METOJaM TMO3HaHUs, (OPMUPYIOIIMM MOTHMBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrieueHne ycIoBUil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITIMHUCS
OMbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmed (QyHKIMOHATBHOH W €CTECTBEHHO-HAYy4YHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHHMHA OOBSICHATH W OLEHUBATh SBIICHUS
OKpY’KaloIlIero MHpa, WCIOJIb3Yys 3HAHUS U OMbIT, MOJYYEHHbIE NMPU H3yUYEHUU
XMUMHMH, TPUMEHATh UX IpPU pEHIEHHH MNpo0JieM B IOBCEIHEBHON JKU3HU U
TPYAOBOU IEATEIBHOCTH;

— (QopmupoBanue y O0O0y4yarOmMxXcs TYMaHUCTHYECKHX OTHOILICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKUX 3HAaHUW i1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIeCO00Pa3HOro TMOBENEHUsT B OBITY M TPYAOBOM JIEATENBHOCTH B LEIAX
COXPAHEHHUS CBOETO 370POBbs U OKPY’KAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTHBAllMM K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPONIIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKHX LEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUis U HANpaBIE€HHOCTU AajbHEHIEro
00yueHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX I W3YYCHHUS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsATHE O MeTomax MO3HAaHWUS B XUMHUU. UHUCThIE BEHIECTBA U CMECH.
CriocoOnI pa3jesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocCThie U ClIOkKHBIE BellleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JIJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa CcocTaBa BemiecTB. (OTHOCHUTENbHAs aTOMHAas —Macca.
OTHOcHUTENbHAS MOJEKYJIsIpHasg Macca. MaccoBas 0Ji1 XUMMHAYECKOTrO 3JIEMEHTa B
COCJIMHECHUH.

KosmmuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMocCBs3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUM.

OuU3NYECKUE U XUMUYECKUE ABJICHUS. XUMUYECKasd PEAKIHS U €€ MPU3HAKH.
3aK0H COXpAaHEHHS MacChl BEIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudbuxarms
XUMUYECKUX PeaKIuil (COequHEHNs, Pa3I0KeHUs, 3aMEIIeHUsI, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0M, mpaBuiiaMu paboOThl B Ja0OpaTOpUU U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYyIOBaHMEM, H3yUYEHUE U OMHCAHHE
¢dbu3nUecKkuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHHE W KOHJCHCALMS BOJbI) U XMMHUYECKUX (FOPEHHUE CBEYHU, MPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHHUE THAPOKCHUIA
menu (I1) mpu HarpeBanum, B3auMoieicTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
M3YUEHHUE CIOCOOOB pa3feiCHUs] CMECEH: ¢ MOMOIIbI MarHuTta, QuiIbTPOBaHUE,
BBITIApPUBAHUE, NUCTHILISAINSA, XpoMaTorpadusi, MpoOBEJCHNUE OYUCTKH TTOBAPEHHON
comv, HaONIOJEHWE W  ONMUCaHWe  pe3yJbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJEKYJI
(IIapocTepKHEBBIX).

BaxHeilne npeacTaBUTe/Id HEOPraHMYeCKUX BelecTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucmopoa — anemeHT u mpocTtoe
BemiecTBO. Haxoknmenue kucimopoma B mpupoje, (GU3MYECKHE W XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenne kucimopona. CrocoObl



MOJIYYCHHSI KUCTopoAa B JabopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aioTponHas MOAU(PUKAIINS KUCIOPOIA.

TernoBoit 3hdekT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHUE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOTro 3 (eKTa, pa3pynieHne 030HOBOTO CJIOS.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GUNYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucinorsl u conm.

Mosnsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HachllieHHble M HEHACBIIIEHHbIE PAcTBOPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji4 BEIIeCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbl. OCHOBAHUS.
Ponp pacTtBOpoB B npupoje U B )KU3HH 4desioBeka. KpyroBopor BoAbl B MpPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukarmus neopranmdeckux coemuHenuit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, amM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcuaoB. Dusmdeckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [loydueHrne okCuaoB.

OcHoBanusi. Knaccudpukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMi. PU3NYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHre ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kuciot. duszndeckue u
XAMUYECKUE CBOMCTBAa KuUCIOT. Psan aktuBHoctu MeramioB H. H. bekerosa.
[lonydeHne KUCIIOT.

Comu. Homenkiarypa coiieil. @U3nyeckue U XUMHYECKHUE CBOMCTBA COJICH.
[TonyueHue coiei.

['eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEICJICHUE COJIepKaHUsl KUCIOpoAa B BO3yXe, MOJTyUYEHHUE,
coOupanue, pacno3HaBaHWE ¢ U3YYCHUE CBOWCTB KHUCJIOPOJAa, HAOJIIOIECHUE
B3aUMOJEHCTBUSl BEIIECTB C KHCIOPOAOM M YCIOBHUS BO3HMKHOBEHHUS U
MpeKpaileHus TopeHus (Mo)kapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OTNMCAaHUE HX CBOWCTB, MOJy4eHUE, COOMpaHHE, pACIO3HABAHME M H3y4YEHUE
CBOMCTB BOJIopoja (ropeHue), BzauMojecTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HUCIOJIb30BaHUE BHUACOMATEPHUAIIOB), HAONIOJEHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEHW PACTBOPEHHUS BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOMN
MAacCCOBOM J10JIEM pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C METAJJIaMU
(HaTpyieM ©  KaJublMeM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEpPUAIIOB),



UCCJIEIOBAaHHE OO0pa3sLOB HEOPraHWYECKHUX BELIECTB PAa3JUYHBIX KIACCOB,
HAOJII0/ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3auMmojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METaJIaMH, PEaKIUid HEeUTpalu3aluy, MOJyYEeHUE HEPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaxHeWne KiacChl HEOPTaHUYECKUX
COCAMHEHUID.

IHepuognuecknit 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKUX
yiemenToB JI. U. MenpeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTENIBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(UKAIMU XUMUYECKUX dieMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE W IIEIOYHO3EMENIbHBIE METAILIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnognueckunii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas u  JiIuHHOTNEpUogHas  (HOPMBI
[Tepnoguueckont cucrembl xumuueckux aneMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DPU3nYecKUil CMBICI IOPALKOBOIO HOMEpA, HOMEpPOB IIEpUOaA U
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saaep. M3oronsl. Dnekrponsl. CtpoeHne
JIEKTPOHHBIX ~ 000J04e€K aToMOB TeEepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Tepuognueckout cucremsl . M. MenneneeBa. XapakTepuCTUKA XHMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuto B [lepuoanueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJnyca aTrOMOB XHWMHUYECKUX DSJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Haykh W npaktuku. [[. M. MenneneeB — y4y€Hbli U
rpaXKJaHWH.

Xumuyeckass cBsA3b. KoBajlieHTHast (moJisipHass W HEMOJISIpHAs) CBS3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl okucaeHns U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

U3ydeHrne oOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT U IIEJIOYEH, ITPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakuy pa3ioKeHHsl, COSUHEHU).

Mesxcnpeomemmnnie ceasu



Peaymszannst MeXNpenMETHBIX CBS3€M NPH HM3YyYEHUMM XHMHUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHWE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK YU MOHSATUM, SBIISIOIINXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mMe ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHWHTE3, Kiaccuukamus, TEPUOIUNIHOCTh, HAOJIIOICHHE,
DKCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aToM, OHJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUIN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pU3WYeCKUe BETUYHHBI, ¢IHHHIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunres, npixanue, bnocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpaAIbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAsSI peaKUMsi

[Tepuoanueckuii 3akoH. Ilepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue atomMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XAMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX TMEPUOJNOB, KalMs, KaJblUs M UX
COCIMHCHU B COOTBETCTBHM C IIOJIO)KEHHUEM 3jeMeHTOB B Ilepunonndeckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

Crpoenue BeliecTBa: BHUJbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAIUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys u1 HOMEHKJIaTypa HEOPraHWMYECKUX BEIIECTB. XHMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX peakIuid MO pa3IMuHbIM NpHU3HaKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEMIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
U3MEHEHHIO CTETICHEH OKUCIEHUS XMMHYECKUX AJIIEMEHTOB, MO 0OpaTUMOCTH, IO
YY4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHYCCKUE
YpaBHEHUS.

[Tonsitue o ckopocTu xumuyeckod peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsTHEe 0 TOMOTeHHBIX U TeTepOreHHBIX
peakuusx. Ilonarue o karammse. [lonsaTue o xumuueckom paBHoBecuu. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW PEaKIUW M TOJO0KEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJICKTPOHHBIM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBienue YpaBHECHUM



OKHMCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHM C  HMCIOJB30BAHHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
KaTtnonbl, annoHsl. MexaHu3M AUCCOLMAlMU BEIIECTB C PA3IMYHBIMM BHUAAMHU
xuMuueckoit cBsa3u. Crenenb qucconuaniu. CUIbHBIC U CIIa0bIE JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y cnoBuUs MPOTEKAaHUs PeaKUUii HOHHOTO OOMEHa,
MOJIHBIE M COKpAalllEHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoMCTBa KHCIOT,
OCHOBaHMMI W cojJeil B CBeTe MPEICTaBIEHUH 00 3IEKTPOJIUTUYECKON
nucconmanyu. KauecTBeHHbIE peakui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COTEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEJSIMU KPHUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJJIOB M HEMeTauioB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJopuaa HATpus), UCCIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUSL PaA3IUUYHBIX (HAKTOPOB, HCCIEIOBAHUE DIJIEKTPONPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLEcCa JUCCOUMAIMU KHCIOT, IIEJIOYEeH U  COJIeHn
(BO3MOKHO  HCIOJIb30BAaHHE BHAECO MAaTepUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKU  NPOTEKaHMs]  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O00pa3oBaHHE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiuu pasioXeHUs, COCIUHEHHUs), paClO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEAKIUMid Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMeTaibl 4 MX COeTMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJICHCTBUE C MeETaJIaMd, HEMETallaMHy, IIeJI04aMH). XJIOPOBOJOPO/I.
ConsiHas KucCI0Ta, XUMUYECKHE CBOMCTBA, IMOJYyYEHHE, NpPUMEHEHHE. [lelicTBue
XJoOpa W XJOPOBOJAOPOJAa Ha OPraHW3M 4YejoBeKa. BakHeWinue XJOpuUabl U HX
HaXO0XJCHHUE B IIPUPOJE.

Obmas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTENeHW OkucieHus. CTpoeHue M (PU3MYECKHUE CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIOTPOIHbIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XumMuuyeckue cBoiicTBa cepbl. CepoBoaopoJ, cTpoeHue, GU3NYECKHe U
XuMH4Yeckue cBorctBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuclOTa, (QU3NYECKHME U XUMUYECKHE CBOWCTBa (00mMe Kak
IpEICTaBUTENA Kjacca KHCIOT U cheuu@puueckue). XUMHUYECKHE pPEaKluH,
JeXalmye B OCHOBE MMPOMBINUICHHOTO CHOCO0a MONYYeHUS! CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThel. Coau CEpHON KUCIOThI, KAUECTBEHHAs peaKlMs Ha



cynbdar-non. HaxoxxmeHune cepbl u €€ COCAMHEHWH B TPHPOAC. XUMHUUYECKOE
3arpsA3HEHHE OKPYKAIOWIEH cpenbl COEAMHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCICHUS. A30T, pacHpOCTpaHEHHE B MPUPO/IE,
dbusnueckre u XUMHIECKHe CBOCTBA. KpyroBopot azora B nmpupojie. AMMHUaK, ero
busnueckre U XUMUYECKHUE CBOMCTBA, MoJydeHue u npuMeHeHue. Coinu aMMOHUS,
ux u3NUecKre U XMMUYECKHEe CBOWCTBA, MpUuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KuCJoTa, €€ ToydeHue, (PU3nYecKue M XUMHUYECKHUE
CBONCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKHe).
Hcnonp30BaHMEe HUTPATOB M COJIEM aAMMOHHMS B Kaye€CTBE MHMHEPAIbHBIX
yno0peHuil. XuMu4eckoe 3arps3HeHUe OKPYIKAIOIIeH Cpelbl COeTMHEHUSIMU a30Ta
(KUCTTOTHBIE JIOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBbI M BogoémoB). docdop,
alnoTponHeie Moaudukauuu (Gocdopa, (pU3MUECKUE MU XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u pochopHas KucioTa, PU3NIECKUe U XUMUICSCKHUE CBOMCTRBA,
nonyuenue. Mcnonb3oBanue GpocharoB B Ka4eCTBE MUHEPATBHBIX YI00pESHMIA.

Obmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHHS.  YTJEpoJd,  aJUIOTPOIIHbIC
MoAu(pUKALIUM, PpACTIPOCTpAaHEHUE B TpUPoJe, (HU3NUYECKHEe U XUMHUUYECKHUE
cBoiicTtBa. AncopOnusa. KpyroBopot yriepona B mpuponae. OKCUAbI yriiepoaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HAa IKUBbIE OPraHU3MBI,
MOJIyYeHHE U TMpPUMEHEHUE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a riaoOalbHOTO TMOTEIJICHUS KIMMara, MNapHUKOBBIM
s dexT. YrompHas KAcaoTa U €€ cor, uxX (HU3NIECKUE U XUMHUYECKUE CBOMCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHbBIE MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriiepoja (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIIEBOJAOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEDTH),
MPOAYKTBI WX TMepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBIIIJIEHHOCTH.
[TonsaTHe 0 OMONIOTHYECKH BaKHBIX BEIECTBAaX: XKUPaX, O€IKax, yriieBoJax — U X
poJii B OKM3HM 4YeloBeKa. MarepualibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COETUHEHHUI.

Kpemnauii, ero ¢u3uyeckue W XHUMHYECKHE CBOHCTBA, IIOJIyYCHHE M
npumeHenue. CoenuHeHus kpemHusi B npupoze. OOmme mnpeacraBieHusi o0
okcune kpemHusi (IV) u kpemuueBoil kucnore. CWIMKaThl, X WCIOJIb30BaHUE B
OBITY, B IPOMBIIUICHHOCTU. BaxkHellne cTpOUTENbHbIE MaTepHalibl: KEPaMHUKa,



CTEKJIO, TIEMEHT, OeTOH, kene300eToH. [IpobreMbl 6e30macHOTO MCIOIB30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

U3yueHHUE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISIHOW KUCIIOTHI,
IIPOBEICHUE KAaUE€CTBEHHBIX PEAKIMH Ha XJIOPUJI-MOHBI U HAOJIIOICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpaxaromue (PU3MUEecKHe U XUMHYECKHE CBONCTBA
TaJIOT€HOB M HUX COEIMHEHHMH (BO3MOXXHO HCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHHE C o0pa3uaMud XJIOpPUAOB (TaJOreHUJ0B), O3HAKOMJICHHE C
obpasznaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMAaTEpHAJIOB), HaOIIOICHNE Tpoliecca OOYIIIMBaHUs caxapa IO JAeWCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUYECKHX CBOMCTB
pa30aBiIEHHON CEPHOM KUCIIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peaKIuu Ha CyJb(aT-
WOH M HaOJIOJeHUEe NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HMYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3iamMu a30THBIX u (HochHOpHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacno3HaBaHME€ U HW3YYCHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KauyeCTBEHHbIX PEaKluii Ha MOH aMMOHHMS U (pocdar-uoH M U3yueHue MPU3HAKOB
UX IPOTEKAHHUsI, B3AUMOIEMUCTBHE KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C ME/BIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), U3Yy4YECHUE Mozenen
KPUCTAUIMUECKNX PEmETOK anmasza, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
poleccoM  afCOpPOIIMU  PAaCTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydeHHe, cOOMpaHue, paclio3HaBaHUE M M3yUYEHHE
CBOICTB YIJIEKMCJIOTO ra3a, IpOBEJIEHNE KaYyeCTBEHHBIX pPEaKlHMi Ha KapOOHAT U
CWIMKAT-UOHBl W HW3YyYECHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelie HeMeTaIbl U UX COCTUHEHUSD.

MeTtanibl 1 MX COeIMHEHUS

OO1as xapakTepUCTHKAa XUMHUUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
ux mnonoxeHus B Ilepumoamueckon cucreme XuMu4eckKux daeMmeHTtoB JI. WM.
MenneneeBa u ctpoeHus atoMoB. CTpoeHre MeTauioB. MeTtamudeckas CBsA3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMYECKass  pPEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HampspbKeHu MetamuioB. dusnueckue U XMMUUYECKUE CBOMCTBAa MeTayioB. OO0mue
CHocoObl ModyyeHuss MeTawioB. lIoHATHE O KOpPpO3UM METaIOB, OCHOBHBIE
cnocoObl 3amUThl UX OT Koppo3uu. CraBbl (CTaslb, 4YyTyH, JIOPAJTIOMUHUU,
OpoH3a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[{enouHbple MeTaIBL: NOJIOKEHHE B [lepronyuecKkoil cuCcTEME XUMUYECKUX
anemeHTtoB . 1. MenpgeneeBa, CTpO€HHE MX aTOMOB, HAXOXIACHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U kanus). OKcuabpl u



TUIPOKCUABl HaTpus W Kanud. lIpuMeHeHne WIENOYHBIX METAUIOB U UX
COCJIMHEHUU.

[llenoyHo3eMeNbHBIE METAUIBI MAarHUM W KaJbLUW: TIOJIOXKEHUE B
Ilepronnueckon cucreMe xumudeckux diemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmue coequHeHHs Kalblus (OKCHUIl, THUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmroMuHUN: noJiokeHue B [lepuoanueckoi cucreMe XUMUYECKUX AJIEMEHTOB
. U. MenneneeBa, CTpOCHHUE aroma, HaxOXIeHHUE B Ipupone. dPusudeckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
AIFOMUHUSL.

Keneso: monoxenue B [lepponnyeckor cUCTeME XUMUYECKUX AJIEMEHTOB [l.
N. MenneneeBa, CTpOEHHE aToMa, HAXOXJIE€HUE B npupoac. Pusnyeckue u
XUMUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIPOKCUIBI U cosn kenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYCHHUE.

Xumuyeckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpaslaMy METaUIOB W CIUIaBOB, HUX (PU3MUYECKUMHU
CBOMCTBAMHU, U3YUYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJIOM (BO3MOXKHO HCIIOJIB30BaHUE BHJACOMATEPHUANIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IIPOLECCA TOPEHUS Kejle3a B KUCIOPOJIe
(BO3MOXXKHO  HCIIOJNB30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblUs, ATIOMUHUS, [IMHKA, JKEJe3a
(IT) u xeneza (II1), meau (II), HabnroAeHUE U OMMCaHUE MPOIIECCOB OKpAIIMBAHUS
IJJaMEHU MOHAaMU HATpusl, Kajlusl W Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB T'MIPOKCHIA AIFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aj/1ad Mo TeMe «BaxkHenime
METAJUIBI U KX COCTUHECHUS.

XuMHuS M OKPYXKAOLIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JKM3HU 4YeJioBeKa. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObiTy. IlepBas momours npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (MmpeaenabHasi JT0MmyCcTuMas
KOHIIEHTpaius BeilecTs, nainee — [1JIK). Poias Xxumuu B pemieHun 3K0JIOrM4ecKux
pooeMm.

Xumuueckuii IKcnepumenm:

n3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mescnpeomemmnoie ceasu



Peasmszannst MeXNpenMETHBIX CBSI3€M NpPH HM3y4YEHUMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX €CTEeCTBEHHO-HAyUYHBIX
NOHATUH, TAK Y NOHATHUH, SBISIOIUXCS CUCTEMHBIMH I OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO1Ke ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKkT, TMIOTE3a, 3aKOH,
TEOpusl, aHaluu3, CHHTE3, KiIacCupUKalusi, MepUOAUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE, HW3MEPEHHE, MOJIEb, SBJICHUE, ITAPHUKOBBIN
¢ PeKT, TeXHOIOTHS, MaTePUAIIHI.

@dusnka: Marepus, AaTroM, D3JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIIBI, PAJUOAaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUM 3apsij, IPOBOJAHUKH,
NOJYNPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEN0, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBA, Ia3, paCTBOP, PACTBOPUMOCTD, KPUCTAILINYECKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUsl, KOCMUYECKOE
IIPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocHCTEMa, MUHEPAIbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE IOPOJBI,
IIOJIE3HBIE UCKOMAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMuHOCTHBIE pEe3yJbTaThl OCBOEHHUS MPOTPaMMbI OCHOBHOTO OOIIETo
0o0pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B E€JUHCTBE Y4eOHOU u
BOCIIUTATEJIBHOM JIEATEIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COLUUOKYJBTYPHBIMA M JOyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOmiecTBe mMpaBUjIaMH M HOpPMamMH TIOBEIEHUS U CIOCOOCTBYIOT MpoIieccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00YyJarOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarolIUXCS
PYKOBOJICTBOBaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAUUU W
pacuIMpEHUE ONBITA NESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) mnaTpHOTHYECKOr0 BOCIIMTAHUA:

LIECHHOCTHOI'0 OTHOULICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
U HAyYHOMY HACJEIUI0, TIOHMMAHUS 3HAYECHUS XMMHUYECKOM HAayKU B JKHU3HU
COBPEMEHHOr0 O00IeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
NEPENOBBIX JOCTMIKEHUAX W OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJbHBIX HOPMax UM MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIEIOBAaTEIbCKOM, TBOPYECKOM M JOPYyruxX  BUAAX
NeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOHM JEATEIbHOCTU IpU
BBINIOJIHEHUHU YYEOHBIX, TO3HABAaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
IKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOIIM B TIpollecce ATOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEICHHE M IIOCTYIIKM CBOMX TOBApUILNEW C IO3ULUA
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUM MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TIPEJCTABICHUS O BEIIECTBE M XHMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABIIAIOLIME
OCHOBY JUIsl IOHUMAaHMsI CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUA IPUPOMABI, B3aHMOCBA3SX YEJIOBEKA C
IMPUPOIHOM CPENO, O POJIM XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA NOJYYEHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBbIE Ui OOBACHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBJICHHM,
MO3HABATENHbHON, WH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl € Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEpPaTypor, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAaMH HH(POPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM W KCCIEN0BATEIbCKON
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMNpPABICHHOCTH W YPOBHSI OOyUEHHS B
JlaabHEHIIeM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUA K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJIEICTBUU U
HETMPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aTKOroJisg, HAPKOTUKOB, KYPEHHS]),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia O€30MacHOCTH TIpu  OOpallieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U pEaTbHOU KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K NMPAKTUYECKOMY M3YyUYEHHUIO0 TPoecCril U Tpyaa pa3IudHOro poja,
YBOKEHHE K TPYyLy M pe3yjbTaTaM TPYJOBON NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XWUMHU, OCO3HAHHBIA BBIOOP
WHIVUBUYAIbHON TPAEKTOPUU MPOAOKEHUSI 00pa30BaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHanbHON eSITENHbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHUM,
TOTOBHOCTH aIaNTUPOBATHCS B MPO(HEeCCHOHATBHOU CpEIe;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JeCO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
JKA3HU Ha 3€MJIE, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTHU 3JI0POBOrO U
O6e3omacHOro o0pa3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nUecKoMy M TICUXHMYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBuiI 0€30MaCHOTO MOBEIEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOAEH;

CITIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydyaeMble MPU W3YUYCHUH XUMUH, IJIs
penieHus 3a1a4, CBA3aHHbBIX C OKPYKalOLEed IPUPOIHON CPENOU, JIsl TOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
IKOJIOTHYECKUX MpOoOJeM M MyTel MX pelIeHUs: MOCPEJICTBOM METOJ0B XHWMUH,
SKOJIOTUYECKOT0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIBHOU MPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe weTanmpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMHpOBaHUA MHPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
MPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETax W TMO3BOJSIOT Ha
OCHOBE 3HaHUH M3 ATUX MPEAMETOB (GOPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHUHE MHpA, M YHUBEpCaJIbHbIC yUeOHbIC NeUCTBUS (II03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpbIE oOecrneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4eOHOMU
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3zoBble 1ornyeckue AeicTBUA:

YMEHHUSI HKCIOJb30BaTh MNPUEMBI JIOTMYECKOTO MBIIIJIEHUS IPU OCBOCHUU
3HaHWI: pacKpbIBaTh CMBICT XMMHUYECKUX TMOHSTHH (BBIAEISATH UX XapaKTEpHbIC
MpPU3HAKU, YCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMHU TOHSTUSIMH), HUCIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()AKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHUYECKUX BEIIECTB M XMMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIEIACTBEHHBIE CBS3M MEXKAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pACCyX ACHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUH),
JienaTh BBIBOJIBI M 3aKJIFOUEHUS;

YMEHHUE TMPUMEHSITh B TMPOIECCEe NO3HAHUS MOHATUSA (TIPEAMETHBIE W
METaINpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMBIE B XUMUH,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUKU MOJIEIbHBIEC MPEACTABICHUS —
XUMHUYECKUU 3HaK (CHUMBOJ JJIEMEHTa), XuMuyeckas (opMyna U ypaBHEHHUE
XUMHUYECKON peakinu — MpU PelIeHUH YyueOHO-TTO3HABATEIbHBIX 3ajlay, C y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBIABIATh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKH W3YYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi,
BBISIBIISITh ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEUHS B U3yUaeMbIX MTPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebcKne 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHWA, a TaKKe€ B Ka4deCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

NpUOOpPETeHUE OMNbITa 10 TUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTar, GOpMyIUpOBaTh 0000IIECHHS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPIPETUPOBATH HWH(HOPMAIIHIO
Pa3TUYHBIX BUJIOB U (HOPM MPECTABICHUS, OJIYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHHE MPUMEHITh Pa3IUYHbIE METOJbl W 3alpOoChl MPU MOHMCKE M OTOOpE
UHGOpMAIlMd U COOTBETCTBYIOUIMX JIAHHBIX, HEOOXOJUMBIX Ui BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJIb30BaHUS ~ MH(OPMAILIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYypOH aKTUBHOTO UCIOJIb30BAHUS PA3IMUYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMPATh ONTUMAILHYIO (JOPMY MpeCTaBICHUS HHGOPMAINH U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JIharpamMMmaMy,
apyrumMu popmamu rpaduKu U UX KOMOHWHALMSAMU;

YyMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEJIOBATEIBCKOM NIEATEIHbHOCTH MH(YOPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SAKMCTBA W TPAHCIIOPTA HAa COCTOSHUE OKPYXKAIOLIECH MNPUPOIHOU
Cpebl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe auanora W (WIM) IUCKYCCHH) TIO
CylecTBy  oOcyxmaemoil  Tembl, (OPMYyIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJIHEHUS IPEIIOKEHHON 3a/1a4u;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  PE3yJibTaThbl  MO3HABATEJIBHOM
NEeSATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTALUI0
pPE3yNbTATOB BBIMOJHEHUS XUMHUYECKOrO0 IKCIEpUMEHTa (Ja00paTOPHOTO OMBITA,
71abopaTopHOI pabOTHI IO HCCIIEOBAaHUIO CBOMCTB BEIECTB, YIEOHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MIO3HABATEJIbHOM W  MCCIENOBATENbCKOW  JIESITENBHOCTH  IPU  PEUICHUU
BO3ZHMKAIOIIMX NpPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JCHCTBUM, OIPENECICHHE KPUTEPUEB 110 OLEHKE KayecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHe).

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeCTBUSA:

YMEHUE CaMOCTOSATENIbHO ONPENENsITh UENH JEATebHOCTH, IUIaHUPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesITEeNHHOCTD, BHIOMPATh Hanbosee d(pPeKkTUBHBIC CITOCOOBI pelieHUsI YIeOHbIX U
MIO3HABATEIBHBIX 33/1a4, CaMOCTOATEIIBHO COCTaBJIATh WIH KOPPEKTUPOBATH
IIPEIJIOKEHHBIM QJITOPUTM JCHUCTBUU I[PU BBINOJHEHUM 3aJaHUN C YYETOM
NOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTaX — BELIECTBAX U PEaKLHUSX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3yJbTaTa 3asBICHHOW L€, YMEHUE
MCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUM 33 JaHUN.

MHNPEIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMETHBIX PE3yJbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep’KaHusl, YCTAaHOBJIEHHOTO JaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NehcTBUl, crnenu@uUeckue Uil TPEAMETHOW oOmacth  «XHUMHS», BHUIBI
JEATEIbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPIPETALNH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xoH1y 00yuenus B 8 kjiacce nmpeMeTHbIC pe3yJIbTaThl HA 6a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMUMHUYECKHX IMOHATHUI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOIHAS), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCIIOTa, OCHOBAaHME, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUUYECKasl peakius, KiacCU(UKaIUs peaKluid: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUs, pEaKUuu 3aMElICHHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMHUUYECKHE PEaKIMH, TEMI0BOU A (EKT peakiuu,
SAIpO aTOMa, JJICKTPOHHBINM CIIOM aroma, aToMHas OpOWTalb, PaIAYC
aTomMa, XUMHUYECKasl CBS3b, MOJSPHAA W HEMOJISpPHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBsI3b, UOH, KaTMOH, aHMOH, PacTBOp, MAaccoBas J0Jsl BEIIECTBA
(TpolieHTHAas! KOHIIEHTPAIlUs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TNOHATHH U
MPUMEHSITH 3TU NOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHU;

e HCIONB30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsl COCTaBJCHHS (HOpMyT
BEILIECTB U YPABHEHNUI XMMHYECKUX PEAKIIMIL;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSIX,
CTENEHb  OKHUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MIPUHAJIEKHOCTDh BELIECTB K ONPEACIEHHOMY KJIACCy COECIUHEHHH I10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE NEPUOAUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT UX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHSI, 3aKOHA ABOTrajipo;

e OINWCHIBATH W XapakTepu3oBaTh TabmuuHyro d¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJIaBHas
noarpynmna (A-rpymmna)» u «mobounas noarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmune «llepuonuueckass cucteMa XuMuU4eckux »dyemeHToB J[. U.
MenpaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOECHUS AaTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB | 3apsj sjpa, oOliee YUCIO IEKTPOHOB
U pacnpeiesieHUue uxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BELIECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHME CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, IMOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT MX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMPEBpaAlllEHUN B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYKO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIUK;

MPUMEHSITh OCHOBHBIE OIEpALMM MBICIUTENBHON NEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATHU3aIuIo, KIIaCCU(PHUKALIUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — IS U3Yy4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, eCTeCTBEHHO-HAyUYHbIE METO/bI
MO3HAHUA — HAOJIOJCHHWE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHbI U MBICIICHHBIN );

clenoBaTh ~ IpaBWJIaM  [IOJb30BaHUsA  XMMHYECKOM  TOCYylIOW U
7a00paTOpHBIM  O00OpYJIOBaHMEM, a TakXKe IMpaBWiaM OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TMOJYYECHUIO W COOUPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa H KHUCIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  DKCIHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METHIOPAHXK U JPYTHE).

K xoniry oOydenus B 9 kj1acce npeIMeTHbBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PacCKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKUX TNOHATHUWA: XWMHUYECKHUM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIOKHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3 heKT
peakuud, MOJb, MOJSIpHBIH ~ 00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAST IUCCOLMALMSA, PEAKIHUH HOHHOIO
oOMeHa, Karauu3atop, XHMHYECKOe paBHOBecHue, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIHTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKITUH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHUE U  BOCCTAaHOBJIEHUE,
aIoTponusi, aM(pOTEepPHOCTh, XUMHUYECKasi CBsA3b (KOBaJIEHTHAas, MOHHAs,
MeTaJTM4YecKas), KpUCTAZIMYecKass pemeérka, KOppo3us METalIoB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JOMyCcTUMas
koHueHTpanus [IJIK Bemectna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHH U
MIPUMEHSTh 3TU NOHATHUSA IPU ONUCAHUM BELECTB U UX MPEBPALLICHUH;
WCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIUKY [UJIi COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy CO€IWHEHUU 1o (opmyiaM, BHUA XHUMHYECKOU
CBs3M (KOBaJICHTHAs, WOHHAs, METaUIMYecKasi) B HEOPTraHUYECKUX
COCIMHEHHUSX, 3apsii HOHA M0 XUMUYECKOH (GopMyIie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUI KPUCTATITMYECKOU
PEMETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg mnoarpynma (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manbie u OOJbIIME TEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONW Taliuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB H 3apsij sApa, o0OIlee 4YHCIO DIEKTPOHOB U
pacmpeneeHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIue
3aKOHOMEPHOCTH B M3MEHECHHH CBOMCTB 3JIECMEHTOB M UX COCIMHCHUUN B
npejenax MaJiblX IEPUOJIOB U TJIaBHBIX MOATPYMI C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOLIUX B pPEaAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEMEHEW OKHUCICHUs
XUMHYECKHX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHU(PUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAsi OMHUCAHUE
pUMEpPaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XMMUYECKUX PEaKIU;

COCTaBJSAITb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEW, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKIIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIui, MOATBEPKIAIONNX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3M MEXY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —pPEaKIUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKUX MPEBpAIICHUNA B pPa3IUYHBIX
YCIOBUSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOrOo »3JieMeHTa 1o (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEaKIUU;

coONIOaTh  MpaBWUjia  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOW M|
7abopaToOpHbIM  00OpY/JOBaHHMEM, a TaKXke IMpaBujia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMH, TOATBEPKAAIONIME  KAYECTBEHHBIM  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUJI-, OpOMUJI-,
noaua-, kapbonat-, ¢ocdar-, cuiMkaT-, cyiabhar-, THAPOKCUI-HOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX paCTBOpPaxX HEOPraHUYECKUX BEILIECTB;

MPUMEHSATH OCHOBHBIE ONEpPALUU MBICIUTEIBHON JIEATETbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHUE, O0O0OOIIEHUE, CHUCTEeMATU3AIUIO0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — JIJI1 U3YyYEHHUS CBOWCTB BEILECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJIOICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KITIACC

Ne
n/n

Paspnea 1. IlepBoHavaibHble XUMUYECKHE IOHATHS

1.1

1.2

HaumeHoBaHme pa3iesioB u

TeM NMPOrpaMMbl

Xumus — BaykHas 00J1acThb

€CTCCTBO3HAHHUA U

IIPaKTUYECKOU JEeATEIbHOCTH

YCJIOBCKaA

BeiectBa 1 XuMHudeckue
pCaknuun

Uroro no pazgeny

KoaunuecTBo yacoB

Bcero

15

20

KonTtposbHbie
padoThI

Pasjen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BelleCTB

2.1

2.2

23

24

Bosnyx. Kucnopon. Ilonarue

00 okcumax

Bonopoa. [Tonstue o kucnorax

" COJIIX

Bona. PactBopsl. [Torstue 06

OCHOBAHHAX

OCHOBHBIE KJIACCHI

HEOPraHUYECKUX COCIUHEHUI

Htoro no pazneny

6

11

30

IIpakTuyeckue
padoTbl

JyeKTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

Paspnen 3. Ilepnoanueckuii 3axoH u [lepuoguyeckasi cucrema xumuueckux 31eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



[lepuoauueckuii 3aK0H U
Ilepuoanueckas cuctema

31 XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CtpoeHue atoma
XuMudeckas CBA3b.

3.2 OKHUCIUTETHHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

15

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢




9 KVIACC

Ne i/

Pazgen 1.

1.1

1.2

1.3

HaumeHoBaHMe pa3/ie/ioB U TeM
NporpamMmbl

BemecTBO 1 XUMHYECKHE peakuumn

[ToBTOpeHue u yriayOneHne 3HaHUN
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

9J'IeKTpOJ'II/ITI/I‘IeCKaH Aucconuanus.
XHUMHYECKHE pCaknuu B paCTBOpax

Uroro no pazgeny

Paznea 2.

2.1

2.2

23

24

HemMeTanabl M MX coeTUHEHUS

OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
sneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapakTepuCcTHKa XUMUIECKUX
aneMmeHToB VIA-rpynmsl. Cepa u eé€
COEIMHEHUs

061_]_[8.5[ XApPaAKTCPUCTHKA XUMHUYCCKUX

aneMeHTOoB VA-rpynsl. A30T, pochop 1 ux

COCIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX

aneMeHToB [VA-rpynmnsl. Yriepon u
KPEMHUI U UX COCAUHECHUS

Uroro no pazgeny

KoanuyecTBo 4acoB

Beero KonTpoabHbie

padoThbI

5 1
4

8 1
17
4
6
7

8 1
25

IIpakTuyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypcsbl

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




Pa3gea 3. MeTaaabl M HX COeIUHEHUS

3.1 OO1me cBOMCTBAa METAIIIOB

3.2 Baxueiinme MeTamibl U UX COSTUHEHUS

Uroro no pazgeny

Pa3jnen 4. Xumusi u oxkpy:xaomnias cpeaa

4.1 BeniecTBa 1 MmaTepuanbl B KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOI MIPOT'PAMMBI

8 KVIACC

Kon
MPOBEPSIEMOT O
pe3yJabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble NpeAMeTHBIE Pe3yJbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

Ilo Teme: <<HepBOHa‘IaJ'IBHI>Ie XHUMHUYCCKUEC ITOHATH

pacKkpbIBaThb CMBICI OCHOBHBIX XHUMHUYECKHMX TMOHSTHI: aToM,
MOJIEKYyJla, XHMHYECKUU OIIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJAHOPOJHAs), BaJICHTHOCTD,
OTHOCUTCJIbHAsA aTOMHAaA W MOJICKYJIIpHasA Macca, KOJIHNYCCTBO
BEIIECTBA, MOJb, MOJIIpHAash Macca, MaccoBasl A0JsSI XUMHUYECKOTO
JJIEMEHTa B COCJAMHCHUHU, MOJSIPHBIM O00BEM, XMMHYECKas peaxius,
kinaccupuKaluusg — peakiuil:  peakuWd  COCOUHEHHs,  peaKluu
pa3NOKEHUs, pEeaKklIUd 3aMEIlICHHs, peakiuu OoOMeHa, 9K30- U
SHIOTEPMHUUYECKHE PEaKIMH, TEIUIOBOM 3P ¢EeKT peakiuu, pacTBop,
MaccoBast J10J1s1 BellecTBa (MPOLEHTHAs KOHIIEHTPALKs) B paCTBOPE
WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUECKHX MOHSATHH U
MNPUMCHATH O3TU MMOHATHA MPU OIIMCAaHWU BCIICCTB U UX HpeBpaHIeHHfI
WCTIOJIB30BAaTh XMUMHUYECKYI0 CHMBOIIMKY JJISi COCTaBJICHUS (HOpMyI
BEIIECTB U yPaBHEHUN XUMHUYECKUX pEaKLnn

pacKpbpiBaTb CMBICII 3aKOHOB  COXPAaHEHHS  MacChl  BEILECTB,
MMOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDHOTO yUY€HHS, 3aKOoHa
ABoraapo

ONpeAeNATh BaJCHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COCIMHECHUAX

KJaccu(UIUpOBaTh XUMHYECKHE peakiuu (M0 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEITIOBOMY (D deKTy)

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAaccChl

BCIICCTB



1.8

1.9

1.10

2.1

2.2

23

24

2.5

2.6

2.7

3.1

BBIUYUCIIATH MACCOBYIO JOJJIO XHMHUYCCKOTIO 3JJIEMCHTA II0 (I)OpMyJ'IC

COCOUHCHHS,
BBIUHCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MPUMEHSITh €CTECTBEHHOHAYYHBIE METOJBI TIO3HAHMS — HAOIIO/ICHUE,
W3MEpEeHUe,  MOJECIHUPOBAHME,  OSKCIEPUMEHT  (pealbHbll U

MBICJICHHBIN )
ITo Teme: «BaxHenmue npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTB)

PAaCKpbIBATh CMBICII OCHOBHBIX XHMHYCCKHUX MOHSATHH: OKCH I,

KHCJ10Ta, OCHOBAaHUC, COJIb

OMpCACIIATh NPHUHAMJIC)KHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJIacCy

coenuHeHui o popMyam
KJ1accu(UIUpPOBaTh HEOPTAHUYECKUE BEIIECTBA

XapakTepu30BaTh (OMUCHIBATH) OOIMME XMMHYECKHE CBOWCTBA
BCIHICCTB PA3JIMYHBIX KJIIACCOB, IMOATBCPKAASA OIMMCAHUC IMMPUMCPaAMU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

IIPOrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBda, BO3MOXHOCTU IIPOTCKAHUA XHUMUUCCKHUX

MIPEBPALLEHUI B pa3TUUYHBIX YCIOBUAX

CIeI0BaTh IpaBWJIAM  IIOJIB30BAHUA XUMHUYECKOM IIOCYIONM W
n1a0opaTOpHbIM 000pYyJOBaHMEM, a TaKKe MpaBUiIaM OOpalleHUs C
BELIECTBAMU B COOTBETCTBUU C HHCTPYKLUHUSAMU IO BBINOJIHEHHUIO
71a00paTOPHBIX XUMHMUYECKUX OIBITOB MO MOJTYYEHHUIO M COOUpPAHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOAA), HMPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOIO
BEIIECTBA, INIAHUPOBATH U MPOBOJUTH XUMHUECKHUE SKCIIEPUMEHTHI 110
pacno3HaBaHUIO PpAacTBOPOB WIEJIOYEH U KHUCIOT C IIOMOIIBIO
WH/IUKATOPOB (JTaKMYC, (heHONIPTaICHH, METUIIOPAHXK U JAPYTHUE)
MIPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUUYECKOI peakiuu

ITo Teme: «llepuoguyeckuii 3akoH u Ilepuommueckas cucrema
xumuueckux ssemeHTtoB J[. M. MenneneeBa. CTpoeHue aToMoB.
Xumunyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUI
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IMOHATHH: SIpO aToMa,

AJICKTPOHHBIA CIIOM aroma, aTroMHas OpOWTallb, paauyCc aToma,

XUMHYCCKasA CBA3b, IOJIIpHAd W HCIOJIKIpHAd KOBAJICHTHAA CBA3b,



32

33

3.4

3.5

3.6

3.7

9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

1.1

QJICKTPOOTPULATCIIBHOCTb, HWOHHAsA CBA3b, HOH, KA4THOH, 4aHUWOH,

CTCIICHb OKHCJICHHUA
KJIaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKUEC DJICMCHTHI

OIMCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy I[lepuonndeckoit
CHUCTEMBbl XMMHYECKHMX D3JIEMEHTOB: pa3iuyaTh IOHATUS «IJIAaBHAs
noarpynmna (Arpynma)» u «mobounas mnoxarpynma (brpymnma)y,

«MaJibie» U «OOJIBIIHE J1(5]0)5(018231

packpeiBaTh cMmbich Ilepmoamueckoro 3akona J[.M. MeHnneneena:
JEMOHCTPHUPOBATh MOHUMAHHUE TIEPUOINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJICEMCHTOB OT HUX IIOJOXKCHHSA B HepHOHHqGCKOﬁ

CHUCTCMC

COOTHOCUTh  0003HaueHHUs, KOTOpble HUMEITCS B  Tabnuue
«lleppognyeckas  cucreMa  XUMUYECKHX  diaeMeHTtoB .M.
MeHnzeneeBa» C YHMCIOBBIMHM XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsan s1apa, oOluee Yucio

QJICKTPOHOB U PACHPCACICHUEC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATh CTCIICHb OKHUCJICHHUA SJICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

OMpeNEeNsATh BUJ XHUMHUYECKOM CBsi3U (KOBaJeHTHAs W HMOHHAs) B

HCOPraHNM4YCCKUX COCANHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111ero 00pa30BaHus

IIo Teme: <<B6H_IGCTBO U XUMHUYCCKas pCakuus»

pPacKpbIBaTh CMBICJI OCHOBHBIX XHWMUYECKUX IIOHATHUH: pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIMUTHI, 3JIEKTPOJUTHYECKAs] AUCCOLUALIMS,
peakiMy MOHHOrO OOMEHa, KaTalu3aTop, XMMHUYECKOE paBHOBECHE,
oOpaTtumMble u HeoOpaTHMBble peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu, OKHCIIUTEIb,
BOCCTAHOBMUTENIb, OKHCIIEHUE M BOCCTAHOBJICHUE, aJUIOTPOIMS,
aM(pOTEepHOCTh,  XHUMHYECKas CBA3b  (KOBQJIEGHTHAs, HWOHHAf,

MeTaJ'IJ'II/I‘-IGCKaH), KpUCTAININYCCKAasA pGHIéTKa, CIIaBbI, CKOPOCTH



1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

3.2

XUMHUYECKOM pCaknuun

WIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKUX MOHATUH H

NPUMCHATH 53TU MOHATHUA NIPU ONIMCAHWUU BCIICCTB U UX HpeBpaH_[eHI/II\/JI

COCTAaBJIATb YPAaBHCHUA BHGKTpO.HI/ITI/I‘{eCKOI\/JI Jucconmanm KHCIIOT,
IIET0YEe W COJICH, TOJHBIE M COKpalIEHHbIE YpPAaBHEHHS PpPEaKIMil

HOHHOr0 00OMeHa

PaCKpbIBaATh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKLII/Iﬁ

MOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OaJlaHCca STHX peaKuit
MIPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUUYECKOIN peakiuu

Ilo Temam: «Hemertamnbpl M WX cOeOuHEHUsI» U «MeTamibl U HX

COCIUHCHUI»

XapaKTEepU30BaTh (OMUCKHIBATH) 00IIHE U CTICTIM(PUIECCKIE XUMHUECKUE
CBOMCTBa MMPOCTBIX M CJIIOKHBIX BCHICCTB, MOATBCPIKIAsA OIHNCAHUC
MpUMEPaMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX

XUMHYECKHUX PEAKUI

COCTAaBJIATbL YPAaBHCHUS peaKI_[I/II\/JI, MOATBCPIKAAIOIUX CYHICCTBOBAHUC

TCHESTHYCCKOM CBSI3U MCKIY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUI,
BO3MOXHOCTH HNPOTCKAaHHUA XHUMHUUYCCKUX HpeBpaH_[eHI/II\/JI B Pa3JIMYHBIX

YCIIOBUSAX

CIeI0BaTh IpaBWJIAM  IIOJIB30BAHUA XUMHUYECKOM IIOCYIOM W
n1a0opaTOpHBIM 000pYyJOBaHMEM, a TaKXKe MpaBUiIaM OOpaleHUs C
BELIECTBAMU B COOTBETCTBUU C HHCTPYKLUHUSMU IO BBINOJIHEHHUIO
71a00paTOPHBIX XUMHMUYECKUX OIBITOB MO MOJTYYEHHUIO M COOUpPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHAKa U YTJIEKHUCIIOro ra3a)

MPOBOAUTh PEAaKLMH, MOATBEPKAAIOIIME KAUYECTBEHHBIH COCTaB
pPa3IUYHBIX BELIECTB: pPAaCO3HABATh ONBITHBIM NYTEM XJIOpHUA-,
Opomua, woamnm, KapOonar, ¢ocdar, cwimkar, cyibdar,
TUIPOKCUINOHBI, KaTHOHBl aMMOHHS, MOHBl M3YyYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB

ITo Teme: «XuMUA U OKpYIKaOILAsL Cpeay

packpblBaTh CMBICI OCHOBHBIX xumuueckux mnonarui: ITIK
BEIIECTBA; KOPPO3Hs METAIUIOB

INPUMCHATL OCHOBHBIC OIICpaliuu MBICITUTEIbHOMN JACATCIIBHOCTH —



aHaJIU3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3alINIO,
BBISIBIICHUE TMPUYUHHO-CICJICTBEHHBIX CBSI3€M — JUISI  HM3y4CHHS
CBOMCTB BELIECTB M XHUMHYECKHX pEaKIMii; eCTECTBEHHOHAYUYHBIE
METOJbI TIO3HAHUS — HAOJIOJCHUE, W3MEpPEHUE, MOJICIUPOBAHUE,

9KCHEPUMEHT (peasbHbI U MBICIICHHBIH )
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

[TepBoHayanbHBIE XUMUYECKUE TTOHATUS

IIpenmer xumuu. Ponp XUMHUM B KU3HU 4YellOBEKa. XUMHS B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

ITonsarue o MCTOA4aX IIO3HAHUA B XUMHHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

pas3aeneHus cMecen

ATOMBI © MOJICKYJIBI. Xumnueckne daeMeHThbl. CHMBOJIBI  XUMHYECKHX

JJICMCHTOB. HpOCTLIe H CJIO0KHBIC BCIICCTBA. ATOMHO—MOJ’IGKyJ’IprHOG YUCHUC

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocraBa BCIICCTB. OrtHocHuTenpHAs aTOMHasn Macca.
OTHOCHUTENLHAA MOJICKYJISIpHAd Macca. MaccoBas 707 XMMHUYECKOT0 BJIEMEHTA

B COCAUMHCHUU

KomnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€rel mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

DuU3NYECKUE U XUMHUYECKHE SIBIICHUSA. XUMHUYECKas peakuus U €€ MPHU3HAKU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHUs. Kinaccudukarms

XUMHUYECKHUX PEaKIHid (COeTUHEHUS, Pa3TI0KEHUs, 3aMEIICHUs, 00MEHA)

XHUMHUUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCYOU, C PaBUIIAMU
pabotel B Jjaboparopur U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opysoBaHHMEM, H3y4YeHHE U OMucaHue (U3NIECKUX CBOICTB 00pa3IoB
HEOPraHWYECKHX BEIIECTB, HaOmoAcHUE (u3ndeckux (TUIaBJICHUE BOCKa,
TasHHUE JIbJIa, PACTUPAHHUE caxapa B CTyNKe, KUIIEHUE U KOHJEHCAIUs BOJbI) U
XUMHYECKHX  (TOpeHHe CBeud, [pOKaJMBaHWE MEIHOM  MPOBOJIOKH,
B3aMIMOJICIICTBHE MeJla C KHUCJIOTOW) SIBIICHWH, HAONIOJIEHUE U OIHCAHHE
NpPU3HAKOB TMPOTEKaHWsS XUMHUYECKUX peakuuid (pa3jioxeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCJIOTBI C XJIOPHAOM Oapus, pa3loKCHHE
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJICUCTBHE Kejie3a ¢ PaCTBOPOM

comu meau(1l), m3ydenue crnocoOoB pazmeneHus: cMeceit (C MOMOIIbI0 MarHUTA,
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¢uibTpoBaHMEe, BbINApUBAHHME, NUCTWUIALUA, Xpomarorpadus), MpoBeAeHUE
OUYMCTKU MOBAPEHHON cOMM, HAOJIIOJIEHUE U ONTUCAHHUE PE3YJIbTaTOB MPOBEACHMUS
OMbITA, WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMsI MacChl, CO3JJaHME Mojelei

MOJIEKYJT (I1apOCTEPIKHEBBIX )
Baxxneiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

Boznyx — cmechk razoB. CoctaB Bo3ayxa. Kucmopon — sieMeHT U mpocTtoe
BeniecTBo. HaxoxknmeHue kuciopona B mpupone, GU3NYECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucimopona. CrocoOsl
NOJYYCHHsT KHUCIOpoJa B JIA0OpAaTOPUH W MPOMBINUIEHHOCTH. KpyroBopor

Kucinopoaa B npupojae. O30H — anoTponHas MoaAu(pUKAIU KHCIOpoaa

TennoBoil 3pPekT XuMUIECKOi peakLuu, TEPMOXMMUYECKHE YPABHEHUS, 3K30-
U DHIOTEPMUYECKUE PeaKIK. TOIINBO: yroyib U METaH. 3arpsi3HEHUE BO3/AyXa,

yCHUJICHHE TapHUKOBOTO 3(h(pekra, pazpylieHrne 030HOBOTO €05

Bonopon — snemeHT M npocTtoe BemiecTBO. HaxoxkneHue Boaopoaa B MPHUPOE,
¢u3MUeCKe W XWMHUUYECKHE CBOWCTBA, NPUMCHEHHE, CIIOCOOBI ITOYYCHUSI.

Kucnotsl u conmu
MonspHsiii 00bEM ra3oB. Pacu€Thl Mo XUMUYECKUM YpaBHEHUSIM

®dusznyeckue CcBoMcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBL.
Haceoliennbpie 1 HEHACHILLIEHHBIE PACTBOPBL. PacTBOPHUMOCTH BEILIECTB B BOJIE.
MaccoBass 107 BellecTBAa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpuUpoJie M B KU3HU uenoBeka. Kpyrosopor
BOABI B TpUpOJE. 3arpsA3HEHHe NpHUPOAHBIX BoA. OxpaHa M OYHCTKa
MPUPOJIHBIX BOJ

Knaccudpukanus wHeopranmueckux coeaumnenuid. Oxcuapl. Kmaccuduxarms
OKCHJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpa3yromue. Homenkmarypa okcuaoB. Du3nueckue U XUMHYECKHE

CBoOiicTBa OKCUAOB. [loryueHne okcuaoB

OcHoBanust. Knaccudukanust ocHoBaHuM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMA. HomeHknatypa ocHoBaHui. Pu3nyeckne U XMMUYECKUE CBOMCTBA

ocHoBaHui. [lomydyenne ocHOBaHMM

Kucnotsl. Knaccugukanus xucinor. Homenknarypa kucinor. dusmueckue u
XMMHMYECKHE CBOWMCTBAa KHUCIOT. Pan aktuBHoctu MerawuioB H.H. bekerosa.
[TonyueHnne kucior

Comu. Homenknarypa coneil. ®@usznueckue M XMMHUYECKHE CBOMCTBA COJIEH.

[Tonydenue coneit
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I'eneTnueckas cBs3b MCKAY KJIaCCaMU HECOPTaHUYICCKUX COCJIMHECHU I

XUMHYECKUH  DKCIIEPUMEHT: KAayeCTBEHHOE ONpPENEJICHUE  COAECpKaHUA
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHMe, paclio3HaBaHHE U H3YyUYECHUE
CBOICTB KHCJIOpOJa, HAOMIOEHHE B3aUMOACHCTBUS BEIIECTB C KUCIOPOJIOM H
YCJIOBHSI BOBHUKHOBEHUSI U MPEKpallICHHs] TOpeHHs (1oxKapa), 03HaAKOMIICHHUE C
o0Opa3lilaMu OKCHJOB U ONHMCAaHME WX CBOICTB, MOIy4YeHHE, coOupaHue,
pacro3HaBaHHe W HW3y4YeHHE CBOMCTB BOJIOpOJa (TOpPEHHE), B3aMMOJCHUCTBHE
Bozopoaa ¢ okcuaoMm Menu(Il) (BO3MOXHO HUCIIOIB30BaHUE BHICOMATEPHATIOB),
HaOroleHne O00paslioB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEI0BAHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aWMOJCHCTBHE BOJbI C MeTa/llaMd (HaTpUEM U KaJbI[eM)
(BO3MOXKHO HCIIOJIb30BaHME BHJCOMATEpUANIOB), OINpPEACICHUE pPacTBOPOB
KUCJIOT U IIEJIOYeH C TOMOIIBI0O HMHIMKATOPOB, HCCIEIOBaHHE OO0pa3loB
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, HAOJIOJEHUE W3MEHEHUS
OKpacCKM HHJMKaTOpOB B pPAacTBOpPAaX KHCIOT M IIEJIOYEH, H3ydeHue
B3aumozeiictBust okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTBI, KHUCIOT C
METaJUTaMH, PEaKIMi HEUTpaI3aliK, TOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOrO0 MeTajla JAPYyTMM M3 pacTBOpa COJM, pELICHHE
SKCHEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeline Kiacchl HEOPTaHMYECKUX

COEIMHEHUIN

[Tepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKHX JIIEMEHTOB
J.1. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBble MOMBITKM KiIacCU(UKALUU XUMHUYECKUX »dieMeHTOB. [lonarue o
rpynnax CXOJHBIX AJIEMEHTOB (IEJIOYHBIE U IIEIOYHO3EMENIbHbIE METAJUIbI,
rajJloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yroT am@oTepHbIe

OKCHUABI U TUAPOKCHIbI

[Iepnoanueckuit 3axoH. [lepuoguueckas cucreMa XUMHYECKHUX 31eMeHTOB J[. 1.
Mengeneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopMmbl
[lepnognueckoit cucrembl xuMmuueckux anemeHtoB .M. Menaeneesa.
[Tepuoasl u rpynmnel. OU3HYECKUI CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB

nepruoaa v rpynribl 3JICMCHTA

Crpoenne atomoB. CoctaB aToMHBIX sanep. M3ortonbl. Dnexkrponsl. CTpoeHue

JNEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHYECKHUX DIIEMEHTOB
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Ilepuonnueckont cucremsl .M. Menneneesa. XapakTepucTUKa XUMHAYECKOTO

AJIEMEHTA Mo ero noyoxenuto B [lepuoanueckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTH HM3MEHEHHUsl paadyca aTOMOB XHMMHMUYECKHUX DIIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpPyNIaM M IEPHOJAM.
3nauenue [lepuonmueckoro 3akoHa u Ilepuonndeckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HayKu W npakTuku. J[.M. MennaeneeB — y4€HbId U

rpak1aHuH

Xumnueckass cBsizb. KoBaneHTHas (moOJsipHass M HEMOJIApHAsi)  CBSI3b.

QHCKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX dJIeMeHTOB. MloHHas CBI3b

Crenenpb okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIHLHEIC pcaKkuu. HpOHGCCI)I

OKHCJICHHS M BOcCTaHOBJICHUA. OKUCIMTEIN U BOCCTAHOBHUTEIIH

XUMHUYECKUI OKCIICPUMCHT: HU3Y4YCHHC 06pa3u0B BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aHMOJCHCTBIC TUAPOKCHAA IHUHKAa C paCTBOpaMU KHUCIOT H
menoqeﬁ, MMPOBCACHUEC OIBITOB, WIJIKOCTPUPYIOMUX MPUMCEPBI OKUCIUTCIIbHO-

BOCCTAaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pas3ioKeH!sl, COeIUHEHUS)

IIpoBepsieMblii 31eMEHT COACPKAHUSA

BemecTtBo 1 xumnueckas peakuus. [losropenne

[Tepnonnueckuit 3axoH. Ileprnoanyeckas cuctema XuMudeckux anemenTos J1.1.
Menpeneesa. CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMICTB
XMMHUYECKHX JJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kajlus, KalbLUi MU HX
COCIMHEHUII B COOTBETCTBUHU C IOJIO)KEHHEM 3JIEMEHTOB B llepnonnueckoit

CUCTEMC U CTPOCHUCM UX aTOMOB

CrpoeHue BellecTBa: BHJAbl XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX
pPEETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJIa XUMUYeCcKOM cBs3u. Kinaccudukanus 1 HOMEHKJIaTypa HEOpraHM4eCKUX
BEIECTB (MEeXIyHapoIHas U TpUBHAJIbHas). XMMUYECKHE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3IM4YHBIM  KJIACCaM  HEOPraHWYECKHX COCIWHEHHH,

TE€HETUYECKas CBsI3b HEOPTaHMUYECKUX BEILIECTB
Krnaccudukanys XuMu4ecKux peakiuii Mo pa3IudHbIM MpU3HaKaM (110 YHCITy U
COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOoBOMY 3(QeKTy, Mo

H3MCHCHHIO CTEIICHEH OKMCICHUS XHMHYSCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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110 y4acTuro KaTanmaTopa) . OK30- u SHAOTCPMHUYCCKUC pcaknuuu,

TCPMOXUMHNYCCKHUEC YPABHCHUS. IlonsTue o CKOpPOCTH XHUMHYSCKOM pcakuuun

[Tonatue 00 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. IlonsTue o
TOMOT€HHBIX U TeTePOTEHHbIX peakuusax. [IoHATHe 0 XUMHYECKOM PaBHOBECHH.
@DakTopbl, BIUAIONIME HA CKOPOCTh XHMHUYECKOW pPEAaKIMH U TOJOXKCHHE

XUMHYECKOI'0 paBHOBECUSA

OKHCIUTENTBHO-BOCCTAHOBUTEIILHBIC peakuuu, JNEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu.  CocTaBiieHHUE  ypaBHEHMMH
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX ~PEAaKUUN C HUCIOJIb30BAaHUEM METOJA

ANEKTPOHHOTO OanaHca

Teopus 3JEKTPOAUTHUECKON AUCCOLMAIMHU. DJIEKTPOJUTHI U HEAIEKTPOIUTHL.
Karvonsl, annonsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumudeckoi cBsa3u. CteneHp quccouuanuu. CUIIbHBIE U clla0ble dJIEKTPOIUTHIL.
Peakiun nonHoro obmeHa. YcCloBHsI MPOTEKAHHS PEAKIUA MOHHOTO OOMEHa,
MOJIHBIE U COKpAUIEHHbIE HMOHHBIE ypaBHEHHUs peakuuil. CBOICTBAa KHCIIOT,
OCHOBAaHMH U COJ€ll B CBETE NPEACTaBICHUNH 00 3IEKTPOIUTUYECKOU

Aucconuanuu. KauecTtBeHHEBIE pCaKknu Ha UOHBI. ITonstue o THApOJIN3C coJien

XVUMHAYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISAMH KPHUCTAJUTMYECKUX
pemETOK HEOPTaHMYECKUX BEHIECTB — METAUIOB M HEeMeTaluioB (rpadura u
arMasa), CJIOKHBIX BELIECTB (XJIOpHIA HATpPUs); MCCIEIOBAaHHE 3aBUCHMOCTH
CKOPOCTH XWMHUYECKOW peakiuu OT BO3ACUCTBUS PpaA3IMYHBIX (PAKTOPOB;
UCCIIIOBAaHNE  DJICKTPOIIPOBOJHOCTH  pacTBOPOB  BEIECTB,  Ipolecca
IUCCOLMAUN  KHCJIOT, Inenodeil M coiel  (BO3MOXHO HCIOJNb30BaHHE
BU/ICOMATEPHAIOB); TPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIMX IPH3HAKU
MPOTEKaHMs peakluii HOHHOTO 0OMeHa (0Opa3oBaHME OCajKa, BHIICICHUE Tra3a,
00pa3oBaHUE BOJIbI); OIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHl OKHCIHTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMN (FOpEeHHE, PEaKlUu DPA3JI0KEHUs, COCIUHEHUs);
pacro3HaBaHHE HEOPTaHWYECKUX BEUIECTB C TIOMOIIBbIO KaYeCTBEHHBIX PEeaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramnsl u ux COCIUHCHUA

OOmiast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKTepHble cTeneHu okuciaeHusa. CtpoeHue u (pu3ndeckue CBOMcTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHUMHUYECKHE CBOMCTBA Ha IIpUMEpE XJIOpa
(B3auMoOZENCTBUE C METallIaMM, HEMEeTallJlaMM, Iieao4aMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOWMCTBA, MOTyUYeHUe, NpuMeHeHue. /lelicTrue
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XJIOpa U XJIOPOBOAOPOZAa Ha OpraHHU3M YCJIOBCKA. Baxneiimnume XJIOpUAblI U HUX

HAaXO0XJEHUE B IPUPOJIE

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOCHHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue u pusnueckure cBoiicTBa
MPOCTBIX BEUIECTB — KHCIOPOJAa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAIMU
KUCJIOpoJa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOM, CTPOCHHE,
¢usnyeckue M XUMHUECKHe CBoWcTBa. OKCHIBI Cepbl KakK MpPEeICTaBUTENN
KHCIOTHBIX OKcuAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBONCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnernuduuyeckue). XUMUYeCKue
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJIy4YeHHUs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas PEaKLUs Ha
cynbdaT-uoH. Haxoxaenue cepsl U €€ COCIMHEHHH B MPUPOJE. XUMHUYECKOE
3arpsiI3HEHUE OKPYJKAIOUIEH Cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JT0K[H,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MpeA0TBpAaIleHUs

OO6mas xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIIEHUA. A30T, paCIIpOCTpaHEHUE B IPUPOJIE,
(dbu3mvecKkre U XuMHUIeCcKre cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUaK,
ero ¢u3MvecKue W XMMHUYECKHE CBOICTBa, MojyyeHHe U npumeHeHue. Comnu
aMMOHMSI, UX (U3NYECKHEe M XUMHYECKHE CBOWCTBAa, IpHUMEHEHUE.
KauecTBenHas peakiiusi Ha HOHbI aMMOHHUA. A30THasl KUCJIOTa, €€ MONyueHue,
¢u3nveckne W XMMHUYECKHE CBOMCTBa (0OIME KaK TpEeACTaBUTENs Kiacca
KHCTOT U crnenuduyeckue). Vcnonp3oBaHne HUTPATOB M COJNEH aMMOHHS B
KauecTBE MHMHEpAIbHBIX yn00peHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei
Cpelbl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3aTPS3HEHNUE BO3AyXa, TTOYBI

1 BOJJOEMOB)

docdop, amtorpornHsie Momudukanuu (ocdopa, GuznUecKre U XUMUYECKHE
cBoiictBa. Oxcun ¢dochopa(V) u dochopnas kucnora, Qusnueckue u
XUMUYECKHE CBOMCTBa, mosydeHue. Mcmonb3oBanue ¢ocdaroB B kauecTBe

MUHEpaJIbHBIX YA00peHHi

OO6mas xapaktepuctuka 3rneMeHToB [VA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUS. YTIJIEepoJ, aJJIOTPOIIHbIE
MoaudUKaAIMK, paclpocTpaHeHHEe B NpUpoje, (PHU3UYEeCKHe U XUMUYECKUE
cBoiictBa. Ancopbuus. KpyroBopor yriepona B mpupoae. OKCuabl yriieposa,
X (QU3MYecKue M XUMHUYECKHE CBOMCTBA, EHUCTBHME Ha JKUBBIE OPraHU3MBbI,

MOJIYUCHUC U TIPUMCHCHUC. OKOJIOTTYECKHE HpOGHCMBI, CBA3aHHBIC C OKCHUJIOM



2.6

2.7

2.8

yraepona(lV); rumoresa rino0ambHOrO TOTEIUICHHS KJIMMaTa;, MapHUKOBBIN
a¢dekr. YronpHas KUCIOTAa W €€ CONMM, WX (U3HYSCKHEC U XUMHUYCCKUE
CBOWCTBa, MOJy4YCHHE M TMpUMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIHMIIMHE, MPOMBIIIJICHHOCTH U

CEJIBbCKOM XO03sH1CTBE

[TepBoHavanbpHBIC TIOHATHS 00 OPraHMYECKUX BEIICCTBAX KAaK O COCIMHECHHSIX
yriepona (MeTaH, 3TaH, 3TWIEH, AalETWIEH, 3TaHOJ, TJIUUEPUH, YKCYCHas
kuciora). X cocraB m xumuyeckoe cTpoeHue. [loHsTHe O OHMOIOTHYECKH
BKHBIX BEIECTBAX: XHpax, OENKax, yriaeBoJaXx — W WX POJIU B IKHU3HU
yenoBeKa. MarepuaibHOEe E€JMHCTBO OPraHUYECKUX M HEOPraHWYECKUX

COEIUHEHUN

Kpemuuii, ero ¢usnyeckue ¥ XUMHUYECKHE CBOMCTBA, MOJIY4YCHHE U
npumeHnenne. CoenuHeHUs KpemHHUs B mpupoje. OOmme mpeactaBieHus 00
okcuye kpemHusi(IV) u kxpemaueBoit kucinore. CHIMKATHI, UX UCTIOIb30BAHUE B
OBITY, MEIUITMHE, TPOMBIIUIICHHOCTH. Ba)kHEHIIIE CTPOUTEITLHBIE MaTEepUAIbI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobnemsl Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUaJIOB B HOBCC,Z[HCBHOﬁ KHU3HHU

XUMHUECKUH HSKCHEPUMEHT: H3y4YeHHE OO0pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBI; IIPOBEJECHNUE KAYECTBEHHBIX PEAKLUN HA XJIOPHUI-
MOHBl W HaONIOJIEHWE MPU3HAKOB WX MPOTEKAHUS; OMNBITHI, OTPAKAIOLIUE
¢u3nyeckne U XMMUYECKHE CBOWCTBA raJIor€HOB M UX COEJUHEHUH (BO3MOYKHO
WCTIOJIb30BAaHUE BHICOMATEPUANIOB); O3HAKOMIICHHE C O0pa3laMHu XJIOPHUIOB
(ranoreHu10B); O3HAKOMJICHME C oOpasuamu cepbl U €€ COeIMHEHUSIMU
(BOBMOXKHO ~ WCIIOJIb30BaHHE BHJEOMATEpHANIOB); HAOIIOJCHHWE TMpoliecca
o0yriMBaHUs caxapa MoJi ACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI;
M3y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBiICHHOW CEPHOIl KHCIOTHI, IPOBEIECHUE
KayeCcTBEHHOW peakuuud Ha Ccyiab(paT-uoH M HaOJMIOACHUE TMpHu3HaKa e€
MPOTEKaHUS; O3HAKOMIIEHHE C (PM3NIECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COEMHEHUI (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEpUaANoOB), oOpa3laMu
a30THBIX U GOCPOPHBIX YAOOPEHUH; TOIyYeHUE, COOMpaHKe, paclio3HaBaHUE H
U3y4CHHE CBOMCTB aMMHAaKa; IIPOBEJCHUE KAa4ECTBEHHBIX pPEAKUUi Ha HOH
aMMOHUS W (QochaT-MOH ¥ U3yYEHHE TPU3HAKOB WX MPOTCKAHHS,
B3aUMO/JICHICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C ME/bI0 (BO3MOYKHO
WCIIOJIb30BAaHNE BHJEOMATEPUANIOB); HU3YUYEHHE MOJENEH KPUCTAIIMUYECKUX
pemwéTok anmasza, rpadura, ¢QyiepeHa; O3HAKOMIIEHHE C  IPOLECCOM

azcopOLMU pacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM UM YCTPOHCTBOM
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3.4

3.5

3.6

3.7

IpoOTHUBOra3a; IIOJYUCHHUC, CO6I/IpaHI/Ie, pacrio3HaBaHUC U HU3YYCHHC CBOMCTB
YIJICKUCIIOrO0 Tasza; IMPOBCACHHUEC Ka4YCCTBCHHBIX peaKquI Ha Kap60HaT- u
CUJIMKAT-UOHBI W HM3YUCHHUC IIPHU3HAKOB HX IMPOTCKAHUA; O3HAKOMIICHUC C
HpOHYKHHGﬁ CHIIMKATHOM IMPOMBIINIJICHHOCTH; PCIICHHUEC OSKCIICPUMCHTAJIBHBIX

3ajJa4 no TeMe «Bakaele HeMeTallJIbl U UX COSIMHEHMSI
MeTamisl 1 BX COCAUHCHUA

OO0mas xapakTepuCTUKa XUMUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nonoxkeHus B Ilepuonuueckoil cucreMe XUMUYECKHX dieMeHtoB 1.
MenpeneeBa u crpoeHusi atTomMmoB. CTpoeHHe MeTaioB. Merannuyeckas CBs3b U
MeTajyInyecKkasl KpHUCTaUIMYeCKass pelETKa.  DJIEKTPOXUMUYECKUN  psf

HanpsH>KEHUA METaJIOB

dusnyecknue U XUMUYECKUE CBOICTBa MeTa/uioB. O0IKe Croco0bl MOIyYeHUS
MeTaioB. [IoHATHE 0 KOPPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, 9yTyH, JIOPATIOMUHUHN, OpOH32) U UX IPUMEHEHHE B

6BITy " IPOMBIIIJIICHHOCTH

[lenouynsle MeTamuibl: monoxkeHue B Ilepuonndeckoil cUcTeMe XMMHUYECKUX
sanemeHToB /.M. MeHaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJCHHUE B MPHUPOJE.
Ouznyeckue 1 XUMUIECKHe CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIBI U
THUAPOKCHUALI HATPUA W KaJlus. HpI/IMeHeHI/IG IICJIOYHBIX MCETAJJIOB U HUX

COE€IMHEHUN

Illenouyno3eMenpbHbIE  METajaabl MarHuid W KaJdblUi: MOJIOKEHHE B
[Iepuonnueckoii cucreme XUMUYECKUX 3j1eMeHToB [[.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXJIeHWe B mnpupoje. Pu3MyecKue U XUMHUUYECKHE CBOMCTBA
MarHus M Kaiublivs. BakHeiinive coeauHeHUs Kalblus (OKCHA, THIPOKCHU],

coyn). XKECTKOCTh BOBI U CITOCOOBI €€ yCTpaHEHHUS

AmoMmuHMil: TonoxeHue B llepuomnyeckoil cucteMe XMMHYECKHX 3JIEMEHTOB
JI.1. MenneneeBa;, cTpoeHUE aroma; HaxoxkicHue B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aFOMHHMSA. AM(OTEPHBIE CBOMCTBA OKCHIA M THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenue B [lepuoguueckoil cucreme xuMmuyeckux snementos J1.1.
MenzeneeBa; CTpOEHHE aTOMa; HaXOXICHHWE B mpupoje. DPU3HMYECKHE U
XUMUYECKHE CBOMCTBa kene3a. Okcuabl, THApPOKCUabl U conu xkenesa(ll) u

xenes3a(lll), ux cocras, CBOMCTBA U TOJIyYEHUE

XUMUYECKUMN SKCIICPUMCHT: O3HAKOMIICHHE C 06p33HaMI/I MCTAJIOB M CIIJIaBOB,

Hux (I)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YYUYCHUC PC3YyJIbTATOB KOPPO3HWU MCETAJIJIOB
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(BO3MOXHO HCIIOJIb30BaHHUE BUJICOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aUMOJICHCTBUS OKCHJA Kajblldd ¢ HATpusi C BOJOM  (BO3MOXKHO
WCIIOJIb30BaHNE BHUAEOMATEPUAJIOB); HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI;
mporecca TOpPEHHUsS Kejlne3a B KUCIOpoAe (BO3MOXXHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAaYECTBEHHBIX PEAKIUil Ha HOHBI
(MarHus, Kajbius, amroMuHus, nuHka, sxkeneza(ll) m xemesza(Ill), memu(Il);
HaOJII0/IEHUE U OMMCAaHUE MPOLIECCOB OKpAIIMBAaHUS ITUIAMEHU MOHAMH HATpHS,
Kaiuss ¥ Kajnblusa  (BO3MOXKHO  HUCIIOJIb30BaHHWE  BHJIEOMATEpPHUAIIOB);
ucciaeqoBaHue aM()OTEPHBIX CBOMCTB THUAPOKCHAA QIIOMUHHUS M THIPOKCHAA
LIMHKA; PEIIeHUE HKCIIEPUMEHTANIbHBIX 3a/]1a4 10 TeMe «BakHeline MeTallibl 1

WX COCAMHEHUS»
XUMUA U OKpYy’Karomas cpeaa

HoBsie maTepuanbl U TexHOJOTHM. BeliecTBa U mMaTepualnbl B MOBCEIHEBHOM
KU3HM YesioBeKa. XUMHUS U 3/10pOBbe. be3omacHoe UCroab30BaHNE BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoimp NMpu XUMHYECKUX OXKOTaxX H

OTpaBJICHUAX

OCHOBBI ~ JKOJIOTMUYECKOW  IPAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomien cpensl [1/IK. Ponp XxuMuu B pelieHUH 3KOJIOTMUECKUX MpoOIIeM.
[IpupoaHble HCTOYHHMKHM YTJIEBOAOPOAOB (yroyib, NMPHUPOIHBIA ra3, HedTh),
MPOAYKTHI UX NIEPEePaOOTKH, X POJIb B OBITY M MIPOMBIIIEHHOCTH

XUMUYECKUH 3KCIEPUMEHT: U3ydyeHrne o0pa3loB MaTepuanoB (CTEKIO, CIJIaBbI

MCTAJUIOB, ITIOJIUMCPHBIC MaTepI/IaJ'ILI)



ITPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpOBepPsIeMOro
TpeOOBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOM 00pa30oBaTeIbHOM
NPOrpamMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

[IpencraBnenue:

0 TI03HAaBAa€MOCTH SIBJICHUW TIPUPOJBI, TMOHUMAaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTAa OOIEH KyJIbTYpbl U MPAKTUYECKOU
JCATCIIBHOCTU 4YCJIOBEKa B yCHOBI/IHX COBpeMeHHOFO 06H.I€CTBa;

IMOHMMAaHHUE MECTAa XUMHUH CPEAN APYIUX €CCTCCTBCHHBIX HAYK

0 HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOHAAX HUCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHWYCCKUX peaKHHfI; YMCHUC HCIIOJIB30BaTh MOACIIN JUIS

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodecCHOHATBHON eSTENbHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHN TCXHOJOIusAMH, OCHOBAHHBIMU Ha JOCTHIKCHHAX
XMMHUYECKOW HAyKH, 4TO MO3BOJUT OOYYaroIIMMCSl paccMaTpuBaTh
XHMHIO KaK cpepy cBoeld Oyaymiel mpodeccnoHaIbHON e TeIbHOCTH
U clleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak NMPO(UIBHOTO MpeaMeTa

IIPH MIEPEX0/ie Ha YPOBEHb CPEIHET0 00IIero o0pa3oBaHus

Brnanenne cucreMoll XMMHMYECKUX 3HAaHUH M YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKHUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

BaKHCHIIME XUMUYECKUC IOHATHS: XHMHYCCKHUN JJIEMEHT, aTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HCOJHOPOJHAs CMECh, OTHOCHTEIIBHBIC aTOMHas W MOJICKYJIApHAS
MacCChbl, KOJIMYCCTBO BCHICCTBA, MOJIb, MOJIApHasd Macca, MOHHpHBIﬁ
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHYECKas
peaKIysi, peakluud COCIUHECHUS, PEAKIUH PA3JIOKEHUs, pPEaKIuu
3aMeIEHUs, peakiMu OOMEHa, TEIUIOBOM 3(PQeKT peakiuu, 5K30- U
DHJIOTEPMHYECKUE DPEaKIMH, PACTBOP, MAcCOBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCMHECHUH, MacCcoBasl JOJIS M MPOIICHTHAS KOHIICHTPAITHS

BCHICCTBA B paCTBOPC, AAPO aTOMa, 3JI€KTp0HHI:II71 clioi aToMa, aTOMHasd
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3.1

3.2

3.3

3.4

opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHCJIECHUS,
XUMHUYECKAsl CBA3b, MEKTPOOTPULIATEILHOCTD, ITOJIIPHAs U HEMOJSAPHA
KOBQJICHTHAsT  CBsI3b, MOHHAs  CBsI3b, METalIM4ecKas  CBs3b,
KpUCTalNIMuecKass pewmeérka (aToMHas, HOHHas, MeTaJuInJyeckKas,
MOJIEKYJIIpHasi), MOH, KaTHOH, aHMOH, 3JEKTPOJIUT M HE3JIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JIUCCOLMAIMS, pEaKIMM HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMH,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAaHOBIICHHE, JJIEKTPOJIU3,
XMMHYECKOE pPAaBHOBECHE, OOpaTHMble M HEOOpaTUMbIC peakivy,
CKOpOCTb XUMMUECKOW peakuuu, Karaiauzarop, IIJIK, xoppozus

MCTaJIJIOB, CITJIaBbI

OCHOBOITOJIAralolue€ 3aKOHbl XHMHUHU: 3aKOH COXPAaHEHHUS MACCHI,
nepuoguyeckui 3axkoH .M. MeHnageneeBa, 3aKOH TMOCTOSIHCTBA

cocTaBa, 3aKOH ABOraapo

TEOpUU  XUMHUHU: aTOMHO-MOJIEKYJIIpHasT ~ Teopus,  TEOpHs

BHGKTPOHI/ITI/I‘-ICCKOI\/'I Jucconuanuu
Bnagenne ocHOBaMH XMMHUUYECKOM I'paMOTHOCTH, BKJTIOYAIOIIECH:

YMEHHE MPaBUIbHO UCIIOIb30BATh N3yUEHHBIE BEIIECTBA U MAaTEPUAIIbI
(B TOM 4HcClie MUHEpaJbHbBIE YAOOpEHUs, METalIbl U CIUIABBHI,
HOPOAYKTHl TEepepadOTKH MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOJOB
(yrasi, mpupoaHOTO Ta3a, He(hTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TNOHUMAaHHWE 3HAUYEHUS JKUPOB, OCJIKOB, YIJICBOJOB
JUIsl OpraHr3Ma YeIoBeKa; YMEHUE IPOTrHO3UPOBATh BIMSHHUE BEIIECTB
U XMMHUYECKUX IPOLIECCOB HA OPraHU3M 4YeJIOBEKa M OKPY’KAIOLIYIO
IPUPOAHYIO Cpeny

YMEHME HMHTEIPUPOBATh XUMHUYECKHE 3HAHMSI CO 3HAHUSAMHU JPYTUX

y4eOHBIX TIPEIMETOB

HaJIMYUe OMbITa pabOThl C Pa3TUYHBIMU MCTOYHHKAMH HWH(OpMAaLUu
Mo XUMUU (Hay4yHass U HAy4YHO-TIOMYyJsipHAs JUTEparypa, CIOBapH,
CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHEe OOBEKTHBHO OILIEHHBaTh HH(GOPMALMIO O BELIECTBaX, HUX
NpeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUH U yYMEHHUE
WCIIOJIH30BAaTh €€ ISl pelIeHusl yueOHO-TI03HABATEIbHBIX 3a/1a4
Brnanenne ocHoBaMM TOHATUMHOTO ammapara U CHUMBOJHAYECKOTO

A3bIKa XMMHH AJIs1 COCTaBJICHUA (1)OpMy.TI HCOPTraHNYCCKUX BCLICCTB,
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ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ; OCHOBaMHu XUMHUUYECKOM

HoMmeHknatypsl (IUPAC u TpuBHanbHOi)

YMeHue OOBSACHATH CBsI3b IMOJIOKECHHs dJieMeHTa B [lepuonndeckoit
CUCTEME C YHCJIOBBIMHU XapaKTEpPUCTHUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii snapa, oOIiee dYHcio
3JICKTPOHOB), pPAaCHpPENEICHUEM OJJICKTPOHOB 110 JHEPTrEeTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX NepruoaO0B, Kallvusl U KaJIbIIUA

IIpencraBnenue 0  NEpUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XMMHMYECKHX 3JIEMEHTOB (paJuyc aToma, 3JIEeKTPOOTPHLATENBHOCTB),
IPOCTBIX U CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJJIEMEHTOB B
[lepuonuueckoil cucreme (B MalblX IEpUOJaXx M TIJIaBHBIX

nonrpynnax) 158 BHGKTpOHHOFO CTpOCHI/I}I aToMa
YMenue krnaccupuuupoBath:

XAMUYECKHE DIIEMEHTHI

HEOpPraHMYECKUE BEIeCcTBa

XUMUYECKHUE PEAKIH

YMenue onpeaensiTh:

BAJICHTHOCTh M CTCIICHb OKHUCJICHUA XUMHUYCCKHUX OJIEMCHTOB, 3apsan

HOHa

BUJ XUMUYECKOM CBSI3U M THII KpHCTﬂJ’IJ’IH‘IGCKOﬁ CTPYKTYpbI B

COCTMHEHUSX

XapaxkTep Cpe/ibl B BOJHBIX PACTBOPAX BEMICCTB (KUCIOT, OCHOBAHUH)
OKHUCITUTENb U BOCCTAHOBUTEIIb

YMeHue XxapakTepu3oBaTh (PU3NUECKUE U XUMUUYECKHE CBOMCTRA!
OPOCTBIX BEIIECTB (KUCIOPOX, O30H, BOAOPOA, TIpaduT, anamas,
KpeMHHH, a3oT, Qocdop, cepa, XJIop, HATpUH, Kadui, MarHHH,
KaJIbITUH, aJTFOMUHUM, JKEJIe30)

CIOXHBIX BELIECTB, B TOM YHCJIE€ HMX BOJHBIX PAcTBOpPOB (BOja,
aMMHMAaK, XJIOPOBOJOPOJ, CEPOBOJIOPOA, OKCHIBI M THUIPOKCHIBI
metannoB [-IIA rpynn, amtomunus, menu (1), uunka, xeneza (I u
M), okcuapt yraepona (II u 1V), xpemuus (IV), azora u gocdopa (111
u V), cepet (IV u VI), cepHucrasi, cepHas, a3oTucras, a3zoTHas,
docdopHas, yroiapHasi, KpeMHHUEBAsT KHUCIOTa U X COJIH)

MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B
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12.1

12.2

12.3

13

13.1

3aBUCHMOCTH OT HMX COCTaBa M CTPOEHUS, NPUMEHEHUE BEILIECTB B
3aBUCHMOCTH OT UX CBOMCTB, BO3MOXKHOCTh TIPOTEKAHUSI XUMHYECKUX
MIPEBPAIICHUI B Pa3IMYHbBIX YCIOBUSAX

YMeHMe COCTaBIIATh MOJIEKYJIIPHbIE M1 MOHHBIE YPAaBHEHHUS pEaKLui, B
TOM YHCIIE:

peakuuii MFOHHOTO OOMeHa

OKHCITUTEIHHO-BOCCTAHOBUTEbHBIX PEAKIIUI

WUTIOCTPUPYIOIIUX XMMHYECKHME CBOMCTBA M3YyYEHHBIX KIIACCOB
(Tpymi) HEOPraHUYECKUX BEIIECTB

MOATBEPKIAIOMINX TEHETHUECKYIO B3aMMOCBSI3b MEXTy HUMHU

YMeHue BeIYUCTSITh (TPOBOAUTH PACUETHI):

OTHOCUTENIbHYI0O MOJICKYJIIPHYI0O U MOJISIDHYIO MaccChl BEILECTB,
MacCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUH

MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM Ira3oB

M0 ypaBHEHUSM XHUMHUYECKHUX PEAKIUNA M HAXOIUTh KOJIMYECTBO
BelecTBa, 00BEM U Maccy peareHTOB WM MPOIYKTOB PEaKIIUU
Branenue (3HaHNE OCHOB):

OCHOBHBIMM  METOJaMH  HAay4YHOro  TMo3HaHusi (HabmioneHue,
U3MEpPEHHE, SKCIIEPUMEHT, MOJETUPOBAHNE) ITPU U3YUCHUU BELIECTB U
XUMHYECKHX SIBJICHUN; YyMeHue copMyIupoBaTh MpolieMy H
MPEAIOKUTh MYTH €€ PEIICHUS

Oe3omacHON pabOThl ¢ XMMHYECKHMHU BEIIECTBAMHU, XUMHUYECKOU
MOCY IO M JIa0OpaTOPHBIM 000PYA0BAHHEM

MpaBHJIaMU OE30MTACHOTO OOPAIIECHUS C BEIIECTBAMHU, UCTIONB3YEMBIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIaMH MOBEICHUS B LIEISIX cOepeKeHUs
310pOBbSl M OKPYXAIOIIEH NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
(omacHOCTH) BO3ACHMCTBHSI HAa >KMBBIE OPTraHU3MBI OMPEICIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBILICHUS W TPEIOTBPAIICHHUS UX BPEIHOTO
BO31€HUCTBUA

Hanuuue nmpakThyeckuxX HaBBIKOB IUIAHUPOBAHMS U OCYILECTBIICHUS
CIEAYIOMNX XUMHUYECKUX IKCIIEPUMEHTOB:

U3ydYeHHE U ONHcaHue (PU3MYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHUE

C (I)I/IBI/I‘ICCKI/IMI/I n XHUMHUYCCKUMU SIBJICHUSIMH, OIIBITHI,



13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

WLTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUCCKUX PEAKIIUN
U3ydeHHe croco0OB pa3aeieHus cMecen

MOJlyYeHUE KHUCIOpOAa M U3YYEHHE €ro CBOICTB; IMOJIydYeHUE
BOZIOPO/Ia U M3YyUYEHHME €ro CBOMCTB; MOJYyUYEHHE YTIEKHUCIIOTo rasa u

M3yYEHHE ero CBOMCTB; MOJyYeHHE aMMHUaKa U U3y4YeHUE ero CBONCTB

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOW JOJEH

pacTBOPEHHOTO BELIECTBA

MpPUMEHEHHE WHANKATOPOB (makmyca, METHJIOpaHkKa u
denondranenna) s OnMpeneNeHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJouei

WCCIIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3AUMOICHCTBUS KHCIOT C METaNIaMHU,
OKCHUJAMH  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSMH, COJISIMH; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOI0 MeTajula JpyTMM W3  pacTBOpa  COJM;
UCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCUIOB ATOMUHUS U

[IUHKA

penieHne dKCIePUMEHTAIBHBIX 3a7a4 1o TemMaM: «OCHOBHBIE KJIaCChI
HEOPTraHUYECKHUX COEIUHEHHI; «DNEKTPOIUTUYECKAS
Iucconmanusy; «BakHeHWmne HeMETaUIbI M HUX COCIUHEHUS;

«BakHeHIme MeTajuIbl U UX COeIUHEHUS

XAMUYECKHUE OKCIIEPUMEHTEI, HIIIOCTPHUPYIOIIHE MIpU3HAKHU
NPOTEKaHUsl peakUuii MOHHOrO0 OOMEHa; KaueCTBEHHbIE pEeakluu Ha
NPUCYTCTBYIOIME B BOJHBIX PAcTBOPaX MOHBI: XJOPHI-, OpOMHI-,
wonua-, cyiaedar-, docdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUIA-UOHBI, KATUOHBI aMMOHUS, MarHusd, KaJdblusd, aJJlOMUHUA,
xkenesa (2+) u xenesa (3+), menu (2+), MUHKA

Ymenue:

NpPEICTaBIATh PE3yJbTaThl JKCIEPUMEHTa B (OpME BBIBOJIOB,
J0Ka3aTeNbCTB, TpahUKOB W TaOMUI] M BBIABIATH OSMIIUPHUYECKHE
3aKOHOMEPHOCTH

YCTaHaBJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'IIOI[a€MBIMI/I XUMHUYCCKUMUN
SBIICHUSIMU U TPOIIECCAMH, TPOUCXOA[IIUMHU B MAKPO- U MUKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECCTB



INEPEYEHD 2JIEMEHTOB COAEP)KXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU
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3.1

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

HepBOHa‘IaJ'IBHLIe XUMHWYCCKUEC ITOHATHUA
YucThlie BelecTBa U CMECH. Crioco65b1 pa3aciICHUA cMmeceit

ATOMBEI H MOJICKYJIbI. Xumuaeckne d3neMeHThl. CHMBOJBI  XUMHYECKUX

9JICMCHTOB. HpOCTHe " CJIOKHBIC BEUICCTBA.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKUX 31eMeHTOB. CTeneHb

OKHCJICHUA

3aKOH MOCTOSHCTBA COCTaBa BCIIICCTB. OTHOocuTEeNnbHASA aTOMHas Macca.
OtHocHuTenbHAs MOJICKYJIsIpHAad Macca. MaccoBas 10JIs1 XUMHYECKOr0o 3JIEMEHTa

B COCAUMHCHUU

KomuuectBo BemectBa. Monb. MomspHas Macca. MousipHbIii 00BEM Ta30B.

Bzaumocss3b KOJIMYCCTBA, MACChI U YHCJIa CTPYKTYPHBIX CIUHHAILL BCIICCTBA

duznyeckrue U XUMUUYECKHE SIBICHUS. XHUMHYECKas peaknuus nu eé IMPU3HAKH.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKHE YPABHEHUS

[lepnognueckuii 3akoH n Ilepumonnueckas cucreMa XHMHYECKMX JJIEMEHTOB

.. Menneneea. CTpoeHHE aTOMOB

Ilepuonnueckuii 3akoH. [lepuoguyeckas cucrema Xxumudeckux snemeHToB J[.M.
Menpneneesa. Ilepuoael u rpynmnsl. @U3NYECKU CMBICI MOPSIKOBOIO HOMEPA,

HOMEPOB MepHo/ia U TPYIIIbI JIEMEHTA

Ctpoenne atromoB. CocTaB aToMHBIX siaep. M3otombl. DnekTpoHsl. CTpoeHHe
ANIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepuoanueckoii cuctemsl [[.1. Menneneena

BaKOHOMepHOCTI/I B M3MCHCHUH CBOMCTB XMMHYCCKHX 3JICMCHTOB MECPBLIX Tpex
NnepruoaoB, Kallvusd, KaJlbIUA (paL[I/cha 4ATOMOB, JJICKTPOOTPHULATCIBHOCTH,
MCTATNIMYCCKUX W  HCMETANIMYCCKUX CBOfICTB) n Hx COGI[I/IHGHI/II\/JI B
COOTBCTCTBHMHN C IIOJIOKCHHEM JJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEMEC U

CTPOCHUCM HUX ATOMOB
CrpoeHue BelecTna

Xumuueckass cBsi3b.  KoBaneHTHas (TojisipHAass U HEMOJSIpHAsi)  CBA3b.
DNEKTPOOTPULIATEIBHOCTh ~ XUMHUYECKMX  3JeMEHTOB.  MoHHas  CBs3b.

Merannuueckas cBsI3b
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44

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Turmbr KPpUCTATNTNICCKUX pCH_IéTOK (aTOMHaSI, HOHHaAas, MeTaJ’IJ’II/ILICCKaH),
3aBUCHUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHH‘IeCKOﬁ peHIéTKI/I n BUJa

XUMHUUYECKOM CBSI3U

Baxnerie mnpeiacTaBUTENIM HEOPraHWYECKUMX BemiecTB. HeMmertaiubl u ux

COCAMHCHUSI. MeTtamnsl 1 ux COCIUHCHUA

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX COCIUHEHUH: OKCHIIOB
(conmeobpa3yromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecoJieoOpa3yromue; OCHOBaHUUM (IIENOYM M HEpPacTBOPUMBIE OCHOBAHUS);
KUCIOT  (KHCIOpOAcOoAepk alue ¢ OEeCKUCIOpPOAHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIBIX)

Oduznueckue W XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPO/Ia, XJIOpa, KACIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHUS

dusnueckue U XUMHYECKHE CBOMCTBaA MMPOCTBIX BCHICCTB-MCTAJJIOB: JINTHA,
HATPUS, Kajausl, MarHUS ¥ KaJbIIHs, QJIOMUHUS, XKele3a. DIIEKTPOXUMUYCCKHIA

PAI HAIIPSKEHUN METaJlIOB

dusnueckue U XUMMUYECKUE CBOMCTBA BOJOPOJHBIX COCIMHEHHI HEMETAJIOB:
XJIOPOBOJIOPOJa, CEPOBOAOPOAA, aMMHAKa

®dusnueckue M XUMHYECKUE CBOMCTBAa OKCHUIOB HeMerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(I1V). Ilonyuenue
OKCHJIOB HEMETAJJIOB

Xumudeckne cBoiicTBa OKcHaoB: MeTawioB [A-IIIA rpymm, muuka, memu(Il) u

xeneza(ll, III). [TonmyueHne okCUI0B METATIIOB

XUMUYECKHE CBOWMCTBA OCHOBaHHMH M amM(pOTEpPHBIX THAPOKCHAOB (Ha IpUMepe
TUAPOKCHJIOB QJIIOMUHUA, >Kene3a, 1uHKa). [lomyueHue OCHOBaHMA U
aM(pOTEepHBIX THIPOKCHU]IOB

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIHOM,
CEPHHCTOM, CepHOM, a30THOU, (HochOpHOH, KpeMHHEBOH, yroipHOW. OcoObie
XMMHUYECKHE CBOMCTBA KOHIIGHTPHUPOBAHHOW CEpPHOM M a30THOW KHCIOT.
[Tonyuenne kucior

OO61mue xuMuUyeckre cBoicTBa cpenHux coseil. [lomydenue coneit

[lonmyuenne, cobupaHue, pacro3HaBaHUE BOAOPOJAA, KHUCIOpPOJA, aMMHaKa,
YTJIEKUCIIOTo Ta3a B JabopaTopuu

[Tomyuenne aMmmuaka, CepHON M a30THOW KUCJIOT B MPOMBIIIICHHOCTH. O01IHe

CHOCOOBI MOTYYSHHS METAJIOB
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5.1

5.2
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5.5

6.1

6.2

6.3

6.4

6.5

['eHeTHYeckas CBSI3b MEXAY KJaccaMH HEOPTaHMUECKUX COSIMHEHHIA
XUMUYECKUE PeaKIuu

Knaccudukanus XUMHYECKUX peaklUid MO pa3iyuHbIM NMPU3HAKAM: 110 YUCIY U
COCTaBy YYacTBYIOIIMX B pPEAKIMU BEILIECTB, IO TerioBoMy 3(ddekry, 1o

W3MCEHEHHIO CTEIICHEH OKHMCIICHUSI XUMUUECKUX YJIEMEHTOB

TennoBoii A3 PeKT XUMHIECKON peaKIiK, TEPMOXUMHUUECKUE YpaBHEHUS. DK30-

U DHAOTEPMUYECKUE peakMy. TepMOXUMHUUECKUE YPABHEHUS

OKHUCINTENBHO-BOCCTAHOBUTENbHBIE peakiui. OKUCIUTEIN U BOCCTAHOBUTEIH.
IIponeccsl  OKMCIEHMST M BOCCTAHOBIEHMs.  OJEKTPOHHBIM  OajlaHC

OKHCJIMTEILHO-BOCCTAHOBUTEIILHOM pcakuuu

Teopnﬂ BHCKTpOHHTquCKOﬁ Aucconuanuu. KaTI/IOHLI, AHHUOHBI. SHCKTpOHI/ITLI n

HEBJICKTPOJINTEI. CunbHbIC U cIa0bIe SJICKTPOJIMNTEL. CreneHb JUCCcoManmmn

Peakuuu moHHOro oOMeHa. YCIIOBHSI NPOTEKAHUS peakifii HOHHOro oOMeHa,

MOJIHBIE U COKpAIEHHBIE HOHHBIE YPaBHEHHsI peakLnit
XuUMUA U OKpY’Karomas cpeaa

BemectBa u Martepuanbl B TOBCEIHEBHOM KW3HU 4esnoBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUYECKUX peakuuil B JabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB ITPHU XUMHUYCCKUX 0XKOraX U OTPABJIICHHUAX

XUMHYECKOE 3arps3HEHHE OKpYXKaromiedl cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa U BOJOEMOB), CIIOCOOBI €r0o MPeIOoTBPALCHUSI
[IpenenpHass gomyctumas konmeHTpauus BemiecTB (IIJK). Ponp xumum B
pEIIEHWH DJKOJIIOTUYECKUX TMpolieM. YCuiIeHue mapHUKOBOTO dddekra,

pa3pyiieHue 030HOBOTO CJIOSI

[Ipumenenne cepsl, a3zora, Gocdopa, yriepoaa, KpeMHUSI U UX COCTUHECHUH B
OBITYy, MEAMIIMHE, MPOMBIIUICHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMenenue
METAJJIOB M CIUIaBOB (CTalb, YYTyH, IIOPAJIOMUHUN, OpoH3a) B OBITY U
MPOMBINUICHHOCTH UX coequHeHui. [IoHsITHEe 0 KOppO3uH METaIoB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UHU

[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, NPHUPOIHBIA Ta3, HedTH),
MPOIYKTHI UX MepepadboTku (OEH3MH), UX POJIh B OBITY M MPOMBIIIIECHHOCTH
[lepBoHavanbHble TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHSIX
yriepoaa (MeTaH, 3TaH, STWIEH, alleTUIICH, STaHOJI, TJIMIEPHH, YKCYCHasl KUCIIOTa).
[TousiTrie 0 OMONTOTMYECKH Ba)KHBIX BELIECTBAX: KUpaxX, OelKax, yrieBojax — U Ux

POJIA B ’KU3HU YCTIOBCKA



7.1
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Pacuérnr:
o popMysaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE

M0 XUMHUYCCKUM YpPaBHCHHAM
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