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INOACHUTEJBbHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbpHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTaBIEHHbIX
B ®I'OC OOO, a Takxe Ha OCHOBe (enepaibHOIl paboueil mnporpammbl
BOCIIUTAHUS U ¢ YYETOM KOHLETIIMY TTPenogaBaHus yueOHOro npeaMeTa « XuMush»
B 00pa30oBaTeNIbHBIX Opranu3anusax Poccuiickoit deaeparuu.

[Iporpamma mo XuMHUHM HA€T MPEJCTABICHUE O IEJSIX, OOIIEeH cTpareruu
OoOy4eHHs, BOCHHUTAHUS M Pa3BUTHUA OOYUYAIOIIMUXCA CPEACTBAMHU y4eOHOTO
npeaMeTa, yCTaHaBJIMBAaEeT  00s3aTelbHOE  MPEIMETHOE CoJIepKaHue,
IpeayCMaTpuBaeT paCIpelesieHUe €ro Mo KilaccaM M CTPYKTYpUPOBAHUE 10
paznenaM M TeMaM MPOrpaMMbl TIO XHMHH, OMNPENEseT KOJWYECTBEHHbIE U
KauyeCTBEHHBIC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHYEMYIO
MOCJICIOBATEILbHOCTh ~ M3YYEHUS XHUMHH C yY4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TIpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00y4YarolMXCsi, ONpeaeNsseT BO3MOXHOCTH MpeAMeTa IS
peanuzanuyu TpeOOBaHUM K pe3ysbTaTaM OCBOEHUsS OCHOBHOM oOpa3oBaTelbHOMN
pOrpamMMbl Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKKe TPeOOBaHMIA K
pe3ynbTaTamM OOy4eHHs] XUMHUH Ha YPOBHE IeJIel U3yUYeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEILHOU JE€ATEILHOCTH OOYyYarolerocss MO OCBOCHHIO
y4eOHOT0 CO/IepKAHUSI.

3HaHME XHMHHM CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PEHUS
O0Oy4JaroIierocs, €ro MpeICTaBICHU O MaTepUaIbHOM €IUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (GOPMHUPYEMbIE XUMHUEH TPEACTABICHHUS O B3aMMOIIPEBPAIICHUIX
SHEPrud U 00 DBOJIIOIMHU BEIIECTB B MPUPOJE, O MyTSAX PEHICHUs TI100aNbHbIX
npo0JeM YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, IHEPTeTUUYECKOM,
MUIIEBON U KOJOTUYECKON 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHECHHUS.

N3yuyeHnne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOKHOCTCH  JJIT  CAaMOpa3BUTUSA W
dbopMHpOBaHUs KYJIbTYPbl JUYHOCTH, €€ 001Iel U GyHKIUOHATBHON rPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHUE MBINIJICHUS U TBOPYECKUX CIOCOOHOCTEM
OOy4JaronuMxcsi, HABBIKOB WX CAMOCTOSTEIBHOW Y4EOHOW NESATEIbHOCTH,
OKCIICPUMCHTAIILHBIX M HCCICIOBATEIBCKUX YMEHUM, HEOOXOIWMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATBHON JEATEIHHOCTH;

3HAKOMHUT CO CHenUu(UKON HaydHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
[[EJI0CTHOTO B3TJIsAJIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0YJarOIITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
o0Opa3oBaHHE 00yYarOIIUXCS.

JlaHHbBIC HaIpaBJICHUS B OOYYEHHM XHMHH OOECIICUMBAIOTCS CIEMU(PUKON
COJICpKaHMsl  y4eOHOTO  MpeaAMeTa, KOTOPBIM  SBJISETCS  IMEJarorMuecKu
aJIalTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKU XMMHUU Ha ONPEeIEHHOM JTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHUsI OPUCHTUPOBAH Ha
OCBOEHHME OOYYaIOIIMMHCS CHCTEMbl NEPBOHAYAIBHBIX MOHATUNA XMUMHH, OCHOB
HEOPraHMYECKOW XHUMHU W HEKOTOPBIX OTAEIBHBIX 3HAUYUMBIX TOHSATUN
OPraHu4YeCKON XUMHH.

CTpykTypa coaepaHUs MPOrpaMMbl MO0 XUMHH Cc(opMUpOBaHA Ha OCHOBE
CUCTEMHOro mnoaxoga K €€ uzyueHuro. CoaepKaHuE€ CKIQAbIBAETCS W3 CUCTEMBI
MOHSATHM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHH30BaHbI TI0 TMPUHIIAITY
MOCJIEA0BATEIHLHOIO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOr0 YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YYEHUSI O CTPOCHUU aTOMa U XUMUUYECKOU CBS3U;

— TpencTaBlieHU 00 DICKTPOJUTUYECKON JIUCCOIMAIIMKA BEIIECTB B
pacTBoOpax.

TeopeTndueckre 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITIONHsS (GYHKIUA OOBSICHEHHS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI M BO3MOXHOCTEW MPAKTUYECKOrO0 MPUMEHEHUS] U TMOTy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue MporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABIICHNS O XUMUYECKON COCTABIIIOIIEH HAYYHOM KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHUs B Hayke. M3yueHue XUMHUM NPOUCXOAUT C MPUBJICUCHUEM
3HAHUN M3 paHee M3YUYCHHBIX Y4YEeOHBIX NpeaMeToB: «OKpYKaAOMMUN MUPH,
«buonorus. 5—7 knacce» U «Pusnka. 7 Kiacey.

[Ipy wW3ydYeHWH XHWMHH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMHUUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIbBHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPBHI.
3amaya yuyeOHOTO mpeaMera COCTOUT B (OPMHPOBAHUM CHUCTEMbBI XUMHUYECKHUX
3HAHUN — BaKHEUITUX (PaKTOB, MOHATHH, 3AKOHOB U TEOPETUYECKUX TMOJIOKEHUH,
JIOCTYIHBIX 00OOIIEHU MHPOBO33PEHUECKOIO XapakTepa, s3blka HayKd, B



OpUOOIIEHNHM K HAay4YHbIM METOJaM I[IO3HAHUS MpPU HM3YyYEHUU BELIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUH U PA3BUTHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YeOHO-IIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKOM
NEeSATEIbHOCTH, OCBOCHMM NpPaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MMOBCEIHEBHOM XKU3HU.

[Tpu U3yyeHNH XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHuUs BaXKHOE
3Ha4YeHHe NMPUOOpeNn TaKue 1IeJd, KakK:

— (GOpMHPOBaHHE WHTEIJICKTyaIbHO pa3BUTOM JIMYHOCTH, TOTOBOH K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,
CHIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOMIMMCS YCIOBUSAM KU3HMU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIeHHUE
o0yyarolmuxcst K CaMOCTOSATEIbHOW MO3HABATEIbHON JESATENIbHOCTH, HAay4HbBIM
METO/IaM TO3HaHUS, (OPMHUPYIONIUM MOTHUBAIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yCcaoBHil, CTOCOOCTBYIOMUX MPUOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOpPa3HOU NEATEIBHOCTH, MO3HAHUS M CAMOMO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB JESATEIHHOCTH;

— ¢opmupoBanue oOmEeH QyHKIMOHAIPHON W  €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATH M OLICHUBATH SIBJICHHUS
OKpY>KaloIlIero MUpa, UCHOJB3Ysl 3HAHUS U OMbIT, MMOJYYCHHbIE NMPU HU3yUYECHUU
XUMUHU, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEIHEBHOM >XHU3HU U
TPYJIOBOH JESITEIIbHOCTH;

— (¢dopmupoBaHre y OOy4YarOMIMXCS TIyMaHUCTHYECKUX  OTHOIICHH,
NOHMMAHUA LEHHOCTH XUMHUYECKMX 3HAHUW JUIS BBIPAOOTKH HKOJIOTUYECKU
1eJIeco00pa3HOro TMOBEACHHUA B OBITY M TPYAOBOM JEATENBHOCTH B IENSIX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKUX IEHHOCTEH,
TOTOBHOCTA K OCO3HAaHHOMY BBIOOpY MpOGwiIs W HAMpPaBICHHOCTH NajbHEHIIEro
oOy4eHwUSI.

OOwiee YMCIO YacoB, OTBEAEHHBIX JMJI M3yYEHUs XHMHUUM Ha YpPOBHE
OCHOBHOTO 0011IeT0 00pa3oBaHus, cocTaBiseT 136 yacos: B 8 kinacce — 68 yacoB (2
yaca B HeJIelN0), B 9 kimacce — 68 gacoB (2 yaca B HEJIETIO).



COAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHble XUMHYECKHE TIOHATHUS

[Ipenmer xumuu. Poib XUMUU B )KU3HU YETIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemecTtBa. DuU3MUECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTHE O MeToAax MO3HAHWA B XUMHHU. YHCThIE BEIIECTBA M CMECH.
Crioco0nI pa3jeneHus cMecei.

ATOMBI U MOJICKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHMBOJIBI XUMHUYECKUX
snemMeHTOB. [IpocThie U Cl0XKHbBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyia. BajaeHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHocuTeNbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 07151 XUMHUYECKOTO JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosnb. MoisipHast macca. B3auMocCBsI3bp KOITMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUIl BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

Pu3nyecKre U XMMAYECKUE SBJICHUA. XUMHUUECKAs PEaKLUs U €€ PU3HAKH.
3aKOH COXpaHEHMsS MacChl BEUIECTB. XUMHUYecKue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIU (COCTUHEHMUS, PA3NIOKECHHUS, 3aMeIeHus, 0OOMEHA).

Xumuueckuu IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOH, MpaBuiiaMu padoThI B 1abOpaToOpuu U
npuéMamMu oOpalieHus ¢ J1abopaTOPHBIM 000PYI0BAHUEM, H3YUYEHHUE U OMHCAHUE
¢u3nyecKux CBOMCTB O0pa3llOB HEOPraHWYECKUX BEIIECTB, HaAOIO/IEHUE
busndeckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHWE caxapa B CTYIIKE,
KUIICHUE U KOHJEHCAllMs BOJbI) U XUMHUYECKHX (TOpEHUE CBEYM, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCTIOTON) SIBICHUH, HAOII0ACHUE U
OMMCAaHUE TMPU3HAKOB MPOTEKAHUSI XUMHUYECKUX PEakiuil (pa3iokeHue caxapa,
B3aMMOJICCTBHE CEPHON KHCJIOTHI C XJOPUIOM Oapusi, pas3lIoKEHUE THUIPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoJIeiCTBUE keje3a ¢ pactBopoM coiu meau (II),
U3Y4YEHHUE CIOCOOOB pa3/eNieHuss CMecel: ¢ TMOMOIIbI0 MarHuTa, (uiIbTPOBAHUE,
BbINIApUBaHUE, JUCTHILISALNSA, XpoMaTorpadusi, MpoBeJeHUE OUUCTKU OBAPEHHON
CONM, HaONIOJEHWE W  ONUCAHWE  pEe3yJIbTATOB  IPOBEACHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MAacChl, CO3JaHUE MOJIETEH MOJIEKYII
(IIapOCTEePIKHEBBIX ).

Baxneliue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3agyx — cmech ra3zoB. CoctaB Bo3zayxa. Kuciopom — 3JI€MEHT U IPOCTOE
BemecTBo. HaxokaeHwe Kuciopoja B TpHUPOAE, (DHU3WYECKHE M XUMHUYECKUC
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenune xucinopoaa. CrocoObl



MOJIYYeHHUS] KHUCIOpojia B J1abOpaTOpuud W TPOMBIIUICHHOCTH. Kpyrosopor
Kuciopoja B mpupoze. O30H — ajuIOTPOITHAs MOU(UKAIUS KHUCIOPO/Ia.

TemnoBoil 3¢(deKT XUMHUECKON peaklud, TEPMOXUMHUYECKUE YpaBHEHMUS,
DK30- M DHAOTEPMHYECKHE PEAKIUU. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/IyXa, yCWJICHUE NTApHUKOBOTO 3 deKTa, pa3pyllieHre 030HOBOTO CJIOS.

Bomopon — nanmemeHT M mpocroe BemecTBo. HaxoxaeHue Bojopona B
npupone, (u3MUecKkHe M XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIHOCOObI
nosydeHusi. KHciioTel U CoJn.

MomnsipHbiii 00bEM ra3oB. PacuéTbl M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckre CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacpllieHHble M HEHACBIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10JIs1 BEeIIeCTBa B pacTBOpE. XUMUYECKHAE CBOKCTBA BOJIbI. OCHOBaHMUS.
Ponp pacTBOpOB B IpUPOAE U B KU3HU YeJIOBEKAa. KpyroBopoT BOJIbI B IPUPOJE.
3arps3HeHue NpUpOoIHbIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannyecknx coemnuHenuit. Oxcuapl. Knaccuduxarus
OKCHJIOB:  coyeoOpa3ytonue (OCHOBHBIC, KHCJIOTHBIE, aM(oOTepHbIE) W
HeconeoOpa3yromue. Homenkiatypa okcuaoB. @Dusmueckue M XUMHUYECKHE
CBOMCTBa OKCUJIOB. [lonydeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenkmarypa ocHoBaHui. PU3NYECKUE U XHMHUYECKHE CBOMCTBA
ocHoBaHuU. [loiryueHrE OCHOBaHUN.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucior. @usnyeckue u
XUMHUUYECKHe cBoHcTBa KHCIOT. Psan aktuBHoctn MetauioB H. H. bekerosa.
[TonydeHue KUCIIOT.

Conu. Homenknatypa coneil. ®u3znueckue U XUMUYECKHUE CBOWCTBA COJICH.
[lonyuenue coien.

['eHeTnyecKkas CBSI3b MEXKAY KJIaCCaMU HEOPraHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEIETICHUE COIEPKAHUS KHCIOPOa B BO3/IyX€, MOIYUYEHHUE,
coOupaHue, pacrlo3HaBaHWE W HW3YYCHHE CBOWCTB KHCIOpPOJAa, HaOII0/IeHUE
B3aUMOJICMCTBUSL BEUIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HMKHOBEHUA U
IpeKpalieHusi TOpeHus (moxapa), O3HaKOMJIEHWE C oOpa3liaMu OKCHUIIOB U
OMKMCAHUE HUX CBOWMCTB, MOJy4Y€HUE, COOMpaHUE, pacrno3HaBaHUE M H3y4YCHHUE
CBOMCTB BojiOpojAa (ropeHue), B3aumojeiicTBue Boaopoaa ¢ okcuaom meau (II)
(BO3BMOXKHO HCIOJIb30BaHHE BUACOMATEPHANIOB), HAOIIOJEHUE O0Opa3IoB BEIICCTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBaHWE OCOOEHHOCTEM pacTBOPEHHS BEILECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBIICHHE PACTBOPOB C ONPEIEIEHHOU
MacCOBOM J10J€M PaCTBOPEHHOIO BEIIECTBA, B3aUMOJICVCTBUE BOJIbI C METAJITIAMHU
(HaTpyeM ©  KaJbllueM) (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),



UCCIIEJIOBaHNE O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB,
HaOJII0ICHNE N3MEHEHHS OKPACKU MHAMKATOPOB B paCTBOpaxX KUCJIOT U IIEJIOYEH,
u3ydyeHue B3zaumopenctBus okcuaa meau (II) ¢ pactBopom cepHON KHCIOTHI,
KHCJIIOT C MeTajulaMHi, pPEaKkUWil HEUTpAIM3alHH, IOJIYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHWE OJHOIO MeTajula JPYIMM M3 PacTBOpa COJIM, PEIICHHE
AKCHEPUMEHTANIBHBIX 33/lad MO TeMme «BaxkHellune Kiacchl HEOPraHUYECKHX
COECIMHEHUID.

Ilepuoanueckmnii 3akon wu Ilepuoamyeckasi cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBA3b.
OKHCIANTETbHO-BOCCTAHOBUTE/IbHbIC PEaKIUN

[lepBble TOMBITKM KIAcCU(DHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsiTHE O
TPYIIax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMENIbHBIE METaJIIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIEe 00pa3yoT aM(poTepHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnonnueckuit 3axoH. llepuoanueckas cucteMa XUMHUYECKUX IIEMEHTOB /I,
HU. MenneneeBa. Koporkonepuoanass W JJIUHHONEpHOAHAs  (OpMBI
[Teprnoanueckoit cucrembl xuMuueckux 3yemeHToB 1. . Menaeneesa. [lepruobl
u rpynnbl. OU3WUecKuid CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX snep. M3oTonsl. Dnexkrponsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aTroMoB TMepBbIX 20 XUMHUYECKHX 3JEMEHTOB
[Tepuomnueckon cucremsl . . MenneneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuto B [lepuoanueckon cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUS paJhyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIIAM U IEPHUOJAM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUX
AJIEMEHTOB [UJIA pa3BUTHA HAaykKu W npakTukd. [[. M. MenneneeB — yd€HbId U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (MOJisipHAsT W HENOJspHas) CBS3b.
DNEeKTpOOTPULATENBHOCTh XUMHUYECKHUX 311€MEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccsl OKUCIEHUS U BOCCTAaHOBIEHUSA. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHue oOpa3IOB BEIIECTB METAIIOB M HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCHJA LMHKA C PACTBOPAMU KHUCJIOT M WIEJNOYEH, IMPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peakluy pa3ioKeHUsl, COeTUHEHNU).

Meswcnpeomemmnbwie ceaszu



Peanu3zanmsi MexXnpeAMETHBIX CBSI3€M MpHU WM3YUYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIHUX €CTECTBEHHO-HAYYHBIX
MOHSATHM, TAK U TIOHSATHI, SIBISIOIINXCSI CACTEMHBIMU JIJI OTJAEIBHBIX NPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHATHS: HAy4YHBIM (akT, TUmoTe3a, TEOpus,
3aKOH, AaHallu3, CHHTE3, KiIacCuUKalMsI, TEePUOJAUIHOCTh, HAOIIOJEHUE,
DKCIIEPUMEHT, MOJICJIIMPOBAHNUE, U3MEPEHHE, MOJEND, SIBJICHHUE.

dusuka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMbI, PAJMOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUECKUM 3apsji, BEUIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHUE BEIECTBa, ra3, (PU3MYECKUE BEIUYMHBI, €IUHUIIBI
M3MEPEHUS, KOCMOC, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: gporocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIC IOPOIHI,
MIOJIE3HBIE UCKOIAEMBbIE, TOTIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasA peakuus

[lepnonnueckuit 3axoH. llepuoanueckas cucteMa XUMHUYECKHUX AIIEMEHTOB /.
N. MenneneeBa. CtpoeHue aTtomMoB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOWCTB
XMMHWYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, Kaius, KaJdblMs M HUX
COCOMHEHU B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHUJIbl XMMHYECKOM CBA3U. THUMBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT TUIIA KPUCTALIMYECKOU PEIIETKHA U
BHJIa XUMUUYECKOM CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BEIICCTB. XUMHUYCCKUE
CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJlacCaM HEOPraHUYECKHUX
COCJIMHEHUI, TEHETUYECKas CBI3b HEOPTAaHUYECKHX BEIIECTB.

Knaccudukanus XuMUYECKUX peakIuii 1Mo pa3IuyHbIM IIpU3HaKaM (TI0 YUCITy
W COCTaBy YYaCTBYIOIIUX B PEAKIMM BEIICCTB, MO TEIUIOBOMY 3(deKTy, o
W3MCHCHHUIO CTENEHEH OKHUCIICHUS XWMHYECKHX JJIEMEHTOB, MO OOpPaTUMOCTH, TIO
Y4aCTHUIO KaTalnu3aTopa). IK30- U SHJIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[lToHATHE O CKOPOCTH XUMHUUYECKOW peakiuu. IloHsTHe 00 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusax. [[oHATHE O TOMOTEHHBIX W TE€TEPOTCHHBIX
peakuusix. [lonstue o karanuze. [lIoHsTHE O XUMUYECKOM paBHOBEeCUU. DAKTOPHI,
BIIMSIOIINE HA CKOPOCTh XHMMHUYECKOM PEAKIMU M TIOJIOKECHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC  PEaKIMW,  JJICKTPOHHBIM  OajlaHC
OKHUCIIMTEIbHO-BOCCTAHOBUTEIIBHOM peaKunu. CocraBieHue YPaBHEHHM



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HUCIOJIB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIIUTUYECKON JUCCOLMALMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MexaHnW3M AUCCOLMALMM BEUIECTB C Pa3JIMYHBIMU BUAAMU
XuMHUueckol cBsi3u. CteneHb aucconuanuu. CibHBIE U CJIa0bIe AJIEKTPOTUTHI.

Peaxiiuu nonHoro oo6MeHa. Y ciioBHs MPOTEKAHMS pPeaKIuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAalIEHHbIE HOHHBIE YypaBHEHHsA peakuuid. CBoWCTBa KHCIOT,
OCHOBAaHMI W coJell B CBETE€ MPEJACTaBICHUNA 00 BIEKTPOJIUTUYECKOU
nuccounanuu. KauectBeHHbIE peakiiuy Ha MOHBL. [loHsATHE O THAPOIN3E COJEN.

Xumuueckuui IKCcnepumenm:

O03HAKOMJIEHHE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAUIOB M HeMeTalioB (rpadura M anamasza), CIOXKHBIX BEILECTB
(xJopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakinu
OT BO3JCUCTBUS PA3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOINPOBOAHOCTU
pacTBOpPOB BEWIECTB, IpOLECCAa AMCCOLMALMA KHUCIOT, IIEJOYEed U COJIeH
(BO3MOXHO ~ HCHOJB30BAaHUE  BHJIEO MATEpPUAIOB), MPOBEACHUE  OIbITOB,
WUTIOCTPUPYIOIINX ~ MPHU3HAKW  MPOTEKaHHUS  peakuuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHME Ta3a, O0Opa30BaHWE BObI), OIBITOB,
WUIKOCTPUPYIOIIUX  MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakMH Pa3joKEHHs, COCAUHEHUs), PAaCllO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOILIBIO KAayeCTBEHHBIX pEAaKUUMHd Ha HOHBI, pELICHUE
DKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTaJusibl 1 MX cOeIMHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue u (pU3HUECKHE CBOMICTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHME CBOWCTBA HAa MOpPUMEpEe  XJopa
(B3aUMOJIEHCTBHE C METaIlaMU, HEMeTa/llaMH, Iesioyamu). XJIIOpPOBOJOPO.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJYy4YEHUE, NpUMEHEHHE. [lelicTBue
XJOpa W XJIOPOBOJOPOAA Ha OPraHM3M 4YeJOBEKa. BaxkHenmme XJI0puabl U UX
HAaxO0JICHUE B IIPUPOJIE.

OOmast xapaktepuctuka 3neMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHH okucieHus. CTtpoeHue u (pu3MUecKue CBOICTBa
MPOCTHIX BEIIECTB — KKCIOPO/Ia U CEPbl. AJIOTPOIHbIE MOIU(PUKALIUYA KUCIOPO1a
U ceppl. XUMHUYECKHe CBOiCcTBa cepbl. CepoBOAOPOM, CTpoeHue, (pu3uveckue u
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK MPEIACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTta, (¢U3MYECKHE M XUMHUYECKHE CBoilcTBa (oOmue Kak
IOPEJCTAaBUTENsl Kilacca KHUCIOT M CcHelu(pHUUecKre). XUMUYECKHE pPEaKIuH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOCO00a MONYYEHHUs] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUciIoThl. COJIM CEPHOM KUCIOTHI, KAYECTBEHHAs PEaKIIMs Ha



cynbgar-uoH. HaxoxxneHnue cepbl M €€ coequHEHH B mpupone. XUMHUECKOE
3arpsi3HEHUE OKpPYXaloUlel cpellbl COENMHEHUSMU cepbl (KUCIOTHBIE JOMKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPeJOTBPAILICHHUS.

OO6mias xapakTtepucTuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacnpoCTpaHEHUE B MHPUPOJE,
duznyeckue U XxuMudeckue cBoiictea. Kpyrosopot a3ora B npupojie. AMMHaK, ero
duznyecKkre 1 XUMUYECKUE CBOMCTBA, MoJydeHre U npuMeHenue. Cou aMMOHUS,
uX pU3NYECKUe U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
VMOHBl aMMOHUS. A30THas KUCJIOTa, €€ IOoJydyeHue, (pU3sM4ecKkue U XUMUYECKUE
CBOMCTBa (00IIME Kak TMPEACTAaBUTENS Kilacca KUCIOT U CHEelU(pUUYECKUE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KadeCTBE MHUHEpaIbHBIX
ynoopeHuii. XuMHueckoe 3arpsa3HeHHe OKPY Kalollel cpe/ibl COeIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3AyXa, MOYBbl U BoJxoEMOB). Docdop,
ajutoTpornHeie Moaudukanuu docdopa, huznueckue U XMMUYECKHE CBOMCTBA.
Oxcun hocdopa (V) u bochopHas kucnota, Pu3nyeckre 1 XUMAYECKUE CBOMCTBA,
nosyuenue. Mcnons3zoBanue GpocdaroB B kKaueCTBE MUHEPATbHBIX YAOOPEHUI.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnsl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTE€pHblE  CTENEHU  OKHUCIECHUA.  YIJIEpOJ,  aJUIOTPOINHbIE
Moau(pUKalMK, PpPaclIpoCTpaHEHHE B MPUPOJE, (U3MUECKHME U XUMUYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepozaa B nmpupoae. OKcubl yriaepojaa, ux
dusznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBHE Ha JKUBbIE OPTraHU3MBI,
NOJlyY€HUE U IPUMEHEHHE. DKOJIOIMYECKHE IPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yrieponaa (IV), rumore3za riao0aJbHOTO TOTEIJICHUS] KIMMaTa, MapHUKOBBIM
3¢ ¢deKkT. YTonbHas KUCIIOTa U €€ COU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
noiyuyeHue W npumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO35MCTBE.

ITepBoHayasbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yraepojia (MeTaH, 3TaH, STUJIEH, alleTUIIEH, 3TAHOJ, IITMUEPHH, YKCYCHAsl KUCIIO0TA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroib, NPUPOAHBIA Ta3, HedTb),
OPOAYKTHl MX mepepaboTku (OeH3MH), UX pOoJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTve 0 OMOJIOrMYECKU BaXKHBIX BEIIECTBAX: )KUpaX, OeJIKax, yrieBoJax — U Ux
poiuM B KM3HM 4YelloBE€Ka. MarepuallbHOE €AMHCTBO OPraHW4ecKuX M
HEOPTraHUYECKUX COECTHHEHUIA.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmenenue. CoenuHeHUs KpeMHus B mnpupoge. OOmme mnpeacraBieHus o0
okcuzne kpemHus (IV) m xpemuueBod kuciore. CHIMKaThl, UX HCIOJIb30BAHHE B
OBITY, B NMPOMBIIUIEHHOCTH. BaxkHeillllne CTpOUTENbHbIE MaTepUajbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpobmeMbl 0e30MacHOro KCIOIb30BaAHUS
CTPOUTENBHBIX MaTePUaIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

u3yyeHue oOpa3lioB HEOPraHWYECKUX BEUIECTB, CBOMCTB COJSIHOM KHUCIOTHI,
MIPOBEICHNE KAUECTBEHHBIX PEAKIIM Ha XJIOPUA-UOHBI U HAOJI0IEHUE MPU3HAKOB
UX TPOTEKaHMsI, OMBITHI, OTpa)karoniye (pU3MUecKue M XUMHUYECKHE CBONCTBA
TaJIOTEHOB M WX COEAMHEHMH (BO3MOXXHO HCIOJB30BaHHWE BUJECOMATEPHAIIOB),
O3HaKOMJIEHHEe ¢ oOpa3naMu XJOPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmaMu  ceppl MU €€  COeAUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HAOJIOICHUE TIpoliecca OOYTIJIMBaHMS caxapa MoJi JeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3y4YEHUE XHUMHYECKUX CBOMCTB
pa30aBIEHHON CEepHOI KUCIIOTHI, IPOBEACHHE KaueCTBEHHOM peakluy Ha CyibdaT-
WOH U HaONIOZIcHUE Mpu3HaKa €€ MPOTEKAaHHs, O3HAKOMIICHHE C (DU3MYECKUMU
cBOMcTBaMU a30Ta, ¢ochopa W HX COEAUHECHHM (BO3MOXKHO HCIIOJIB30BAHUE
BUJICOMATEPHAIIOB), O0Opa3iiaMu a30THBIX U (OChHOPHBIX YI0OpEeHUM, MOTydeHHE,
coOupaHue, paclo3HaBaHWE€ U H3Y4YCHHE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX peaklUii Ha MOH aMMOHHUS U (pocaT-uOH U U3yUEHHUE MPU3HAKOB
UX MPOTEKAHUSI, B3AUMOJICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO
(BO3MOXKHO ~ HCMOJB30BAHME  BUIACOMATEPHUANIOB),  M3y4YeHHE  Mojele
KPUCTAJUIMYECKUX PEmIETOK anMmasa, rpadura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOrasa, MOJy4eHHE, COOMpaHHe, PAclO3HABAHUE U M3YyUYCHHE
CBOMCTB YIJIEKHUCIIOTO rasa, MpOBEACHUE KAaYeCTBEHHBIX peakluid Ha KapOOHAT U
CWIMKAT-UOHbl M M3Yy4YCHHE TMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKIHUEH CUJIMKATHOM MPOMBILUIIEHHOCTH, PEIIEHWE 3KCIEPUMEHTAIbHbIX
3a7a4 1o TeMe « BaxxHenIe HeMeTauibl U UX COCUHCHUSD.

MeTtasjibl M X COeTUHEHUS

OO611ast XxapaKTepUCTUKA XUMUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU
uxX TmonoxeHus B llepmogmdeckon cucremMe XuMHYecKHX dneMeHtoB /[l H.
MenneneeBa u crpoeHuss atToMoB. CTpoeHHE MeTaioB. Meraminueckas CBA3b U
METajuIMYecKass  KpUCTaUIMYecKash  pemerka.  JJIEKTPOXUMHYECKHMU  pAll
HanpsOKeHUH MeTayioB. PU3nYecKrue U XUMUYECKUE CBOMCTBA MeTaiuioB. OO0mue
CrocoObl ToyyeHus: MeTayioB. [loHATHE O KOPpPO3WU METAJIOB, OCHOBHBIC
CrocoObl 3auUThl UX OT Koppo3uu. CruiaBel (CTajlb, YYTyH, AIOPATIOMUHUM,
OpOH32a) U UX MPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH.

[IlemouHble METAJUIBL: MOJOXKEHHE B Ilepmoanueckoil cUCTEME XUMUYECKHUX
anemeHToB [[. 1. MeHneneeBa, CTpo€HME MX aTOMOB, HAaXO0XXJICHHE B IPHUPOJIE.
dusnueckre U XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCUIbl U



TUIPOKCUABI HaTpusi W Kanusa. [IpuMeHeHne WIENOYHBIX METAVIOB U HMX
COCIUHECHMM.

IIlenoyHo3eMeNbHBIE METAJUIBI MarHuid W KaJblIMK: IIOJIO)KCHUE B
[Teprnonnyeckoil cucreme xumudeckux snemeHtoB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHHE B pupojie. DU3NdecKkrue 1 XMMUYECKUE CBOMCTBA MAarHUS
U Kanbliusa., Baxuelmmie coeauHEHWS KalbIus (OKCHJ, THIAPOKCHI, COJIH).
XKécTkocTh BOJBI U CIOCOOBI €€ YCTPaHEHUS.

AJIIOMUHUIN: TTO1I0’KeHKE B [IeproAM4ecKoi CUCTEME XUMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOEHUE aToma, HaXOXIACHUE B Ipupone. Pusnyueckue u
XUMHUUYECKHE CBOMCTBA altoMUHUs. AMDOTEpHBIE CBOMCTBA OKCUJIA U THIPOKCHIA
aJIIOMHUHMS.

Keneso: nonoxenue B llepuoanueckon cucreMe XUuMHIECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHHME aTOMa, HaxOXKAeHWE B mpupoac. PuU3MUYECKHE WU
XUMHUUYECKHE CBOMCTBA xkeme3a. OKCHIbl, THAPOKCUIBI U coiin xkenesa (1) u sxenesa
(IIT), nx coctas, CBOMCTBA U MOJIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METAUIOB W CIUIaBOB, WX (PU3MYECKUMHU
CBOMCTBaMH, M3Y4Y€HHE PE3YyJbTaTOB  KOPPO3UHU  METAIOB  (BO3MOKHO
HCIIOJIB30BaHNE BHUJEOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbI[MSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BAaHUE BHJICOMATEPHUATIOB),
WCCIIEIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJIE3a B KHUCIOPOJE
(BO3BMOXKHO  HCHOJIb30BAaHME  BHUJICOMATEPHUAIOB), TMPU3HAKOB  IMPOTEKaHUS
Ka4ECTBEHHBIX PEAKIMM Ha WMOHBI: MAarHus, KajJbliMs, aJOMUHMS, LIUHKA, Kelie3a
(IT) u xene3a (III), meau (1), HaGMrOIEHNE U ONTMCAHUE TTPOIIECCOB OKPAIIUBAHUS
IJJaMEHH MOHAMU HATpus, Kalus M Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUAPOKCHIA ATTFOMUHUS
Y TUJPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BaxkHeniume
METAaJJIbl U UX COCTMHCHUS.

XHMUA ¥ OKpPYKAOIIAS cpeaa

BemecTBa m Marepuanibl B IOBCEAHEBHOW JXW3HM YelOBeKa. beszomacHoe
WCIIOJIb30BAHME BEIIECTB M XMMHUYECKHX peaknuid B ObiTy. IlepBas momormis mpu
XMMUYECKUX 0KOTaxX U OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HEHHE OKpYKaromieh cpeanl (NpeienbHas T0mycTUMast
KOHIIeHTpalus BemiecTs, gaiee — [IJIK). Pons XuMuu B pellieHU 3KOJI0TUYECKUX
npo0Iem.

Xumuueckuii Ikcnepumenm:

H3yueHHe OO0pa3loB MaTepHaIOB (CTEKJO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnbnie ceasu



Peanuzamust MeXnpeaIMeTHBIX CBS3€H MPU H3YYCHHM XUMUU B 9 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIHUX €CTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U TIOHITHH, SIBIISIONUXCS CUCTEMHBIMU JIJIs1 OT/ACIBHBIX MPEMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbBIE TIOHSTHS: HAy4YHBIH (akT, THIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKAIMs, TEePUOAUIYHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, HW3MEPEHHE, MOJIeNb, SBJIEHHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHSI, MAaTEPUAIIBI.

®dwusuka: Marepusi, aToOM, DJJCKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHI,
W30TOMBI, PATUOAKTUBHOCTh, MOJICKYJA, JJICKTPUYCCKUN 3apsii, MPOBOJIHHKH,
MOJIYIIPOBOJTHUKH,  JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIECTBA, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITUIECKAs
pemérka, CruiaBbl, (PU3UYECKUE BEITUYHHBI, CIUHUIIBI U3MEPCHHs, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: dorocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATLHBIC
yA0OpEeHUs, MUKPODJIEMEHTHI, MAaKPOAJIEMEHTHI, ITUTATEIIbHBIC BEIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIBI,
MIOJIE3HBIE HCKOTaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOT'O OBIIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PpE3yJbTaTbl OCBOEHHUS MPOrPaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOy4eHHs XMMHHM B €IMHCTBE Yy4eOHOHN u
BOCIIUTATENBHOMN JAESITEIBHOCTU B COOTBETCTBUHU C TPAAULIUOHHBIMA POCCUMCKUMU
COLIMOKYJBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHM LIECHHOCTSIMH, IPUHSTBIMU B
oOlIeCTBE MpaBWJIaMU W HOpPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATN3AIUN 00YUYaOLIXCS.

JIM4HOCTHBIE  pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOM IMO3UTUBHBIX ILIEHHOCTHBIX OpHEHTAM U
pacIIMpEeHNE OMbITa AEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCTIMTAHUSA

LIEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAay4YHOMY HAcCJEeIHI0, NMOHMMAaHHUS 3HAYEHHsS XUMUYECKOW HAyKd B KM3HU
COBPEMEHHOT0 O0O0IeCTBa, CIIOCOOHOCTU BJIAACTh JIOCTOBEpHOW HHGOpMaIuen o
MEPENOBBIX JOCTHMKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMUHU,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpamaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLMAIBHBIX HOPMax M NPaBUJIAX MEKIMYHOCTHBIX
OTHOUIEHUN B KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHOHMCCIEIOBATEIbCKOM, TBOPYECKOM W APYrUX  BHAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM NEATEIBHOCTH MpHU
BBITIOJITHCHUHM YYCOHBIX, TO3HABATEIbHBIX 3a/a4, BBITIOJIHCHAN XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO
M B3aMMOIIOMOIIM B TIpollecc€ OTOM y4eOHOW NEeSITeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBO€ TOBEJACHHE M IIOCTyIKM CBOHMX TOBAPHILEW C IO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBAN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECKUE TPEACTABICHUS O BEIIECTBE M XMUMHUYECKOW pEaKkUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTaBJISIOIINE
OCHOBY JUIsl TIOHMMAaHMsI CYIIHOCTH HAy4YHOM KapTUHBI MUpPA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS NIPUPOIBI, B3aUMOCBSA3SIX YEJIIOBEKA C
IIPUPOJHOU CPELIOH, O POJIM XMMUU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIE MOTHWBBI, HAIPABICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHHUU MO
XUMHUHU, HEOOXOIUMBIE NI OOBSICHEHUs] HAOJIOaEMbIX IMPOIIECCOB U SIBIICHUI,
MO3HABATEIbHON, MH(GOPMAIIMOHHON M YWUTATEIhCKOW KYJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbBHOW pabOThl C Y4YEOHBIMH TEKCTAMH, CIPAaBOYHOU



JUTEPATYPOM, JIOCTYMHBIMH TEXHUUYECKHUMHU CPEACTBAMU HUH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTepeC K OOyYEHHI0O U TO3HAHMIO, JH0003HATEIBHOCTb, TOTOBHOCTh U
CIOCOOHOCTh K  €aMOOOpa3OBaHHUIO, MPOEKTHOM U  MCCIEIOBATEIbCKON
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABJIEHHOCTH W YPOBHS OOy4YeHHUS B
JTaJIbHEUIIIEM;

4) popMupoBaHNS KYJbTYPbI 310POBbA:

OCO3HaHUE IIEHHOCTH >KW3HHW, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KW3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOr0JIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJAMMOCTH COOJIONIEHUS TIpaBUI OE30MacCHOCTH TPU  OOpaleHuH C
XUMUYECKUMH BEIIECTBAMU B OBITY U pEeaIbHOM KU3HU;

S) Tpy10BOIr0 BOCIUTAHUSA

MHTEPEC K MPAKTUYECKOMY H3YyUYEHHIO Tpodeccuil u Tpyaa pa3iuyHoro poja,
YBaXEHUE K TPYLy U PE3yJIbTaTaM TPYIOBOM NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS TMPEJAMETHbIX 3HAHUN 10 XUMHUH, OCO3HAHHBIN BBIOOD
VHAMBUAYAIbHON TPAEKTOPUU MPOJOJIKEHHS 00pa30BaHUA C yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUHU, OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycrenHon nmpohecCHOHAIBHOM IESITEIFHOCTH U Pa3BUTHUS HEOOXOIMMBIX YMEHHI,
TOTOBHOCTb aJJaliTUPOBATHCS B MPOGECCUOHATIBHON CpeJie;

6) 3K0/10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE EHHOCTH 3J0POBOTO U
O0e3omacHOro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
bu3NYEeCKOMY U TICUXHYECKOMY 370POBbIO, OCO3HAHHE IEHHOCTU COOIIOACHHUS
IpaBHJI OE30MMACHOTO TIOBEICHUS TPU PabOTe C BEIIECTBAMH, a TAKXKE B CUTYalUsX,
YIPOXKAKIIMNX 3J0POBbIO U KU3HU JIOJIEN;

CIIOCOOHOCTH TMPUMEHATHh 3HAHUS, MOJydaeMble NMPU WU3YUYEHUU XUMHUH, IS
pemeHns 3a1a4, CBA3aHHBIX C OKPYIKAIOIIEN ITPUPOTHON CPEIOH, AJIsI OBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KYyJIbTYypbl, OCO3HaHHs TJ00aTbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM W MyTed HMX pEeUIeHHs MOCPEICTBOM METOJIOB XHWMHUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOACTBOBATHCS UM B IIO3HABATEIBHOM,
KOMMYHUKATUBHOW U COLMAIILHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeaIMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYUMBIE IS
(GbopMUpOBaHHUS MHPOBO33PEHMsI OOILLEHAYyYHBbIE MOHATHS (3aKOH, TeEOopus,
IOPUHLINIL, TUIIOTE3a, (PaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEAMETax U MO3BOJIAIOT Ha
OCHOBE 3HaHWH W3 3TUX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O IIETOCTHOMN



HAy4YHOW KapTHUHE MUpPA, U YHUBEpPCAJIbHbIC YUeOHbIC NeHCTBUS (TT03HABATEIIbHbIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOphIE OOecneunBaloT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YYEOHOU
JESITEIILHOCTH.

Ilo3HaBaTe/IbHbIE YHHBeEPCcAIbHbIE YueOHbIE /1eiiCTBHSA

ba3oBble jornyeckue 1eMCTBUSA:

YMEHUS HCMOJB30BaTh MPUEMBI JIOTMUECKOTO MBIIIJIEHUSI TPU OCBOEHUU
3HAHHWH: PACKpPBIBATh CMBICT XUMHUYECKUX TOHSTHH (BBIACIATH MX XapaKTCPHBIC
NpU3HAKW, YCTaHABIMBATh B3aMMOCBSI3b C JAPYTMMH TOHSTHSIMH), HCIIOIH30BATh
TOHATHUS 111 OOBSICHEHUS OTACIBHBIX (PAKTOB U SBJICHUI, BEIOMPATh OCHOBAHUS 1
KpUTEPUU NJIs1 KIACCU(DUKAIMA XUMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH,
yCTaHABJIUBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3U MEXKJIY OOBEKTaMHU H3yYCHHS,
CTPOUTH JIOTUICCKUE PACCYKICHUS (MHIyKTUBHBIC, JCTYKTUBHEIC, 10 aHAJIOTHN),
JIeNIaTh BBIBOJIBI U 3aKJIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCE TO3HAHUA TOHATUS (MPEAMETHBIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa30BLIBATH MTUPOKO MPUMEHSIEMbIC B XUMUN MOJICIIbHBIC TIPEICTABICHHUS —
XMMHYECKUN 3HaK (CHMBOJI DJIEMEHTA), XHMHUYeckas (opMmyia W ypaBHEHHE
XUMHYECKON PEeaKINK — MPU PEIICHUN YU4eOHO-TI03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJCIBHBIX TMPEICTABICHUN BBISBIATH M XapaKTEPHU30BATh CYIICCTBEHHBIC
MPU3HAKN U3y9aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMUUECKUX PEAKIIUA,
BBISIBJSITH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CJIC/ICTBEHHBIE CBSI3U U
MIPOTUBOPEUHS B M3y4aeMbIX MIPOIECCaxX U SBICHUSIX.

Ba3oBnle ucciieqoBarejILCcKue J1eCTBUSA

yMEHHE MCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI IIO
IPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX CYKIICHUH;

NpUOOpETEHUE ONbITa IO IUIAHUPOBAHWIO, OPTaHM3AIMHA M TPOBEICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOII0MaTh 3a XOJOM IIporiecca,
CaMOCTOSATEIILHO TIPOTHO3UPOBATh €Tr0 Pe3yabTaT, (PopMyIHpoBaTh OOOOIICHUS |
BBIBOJIBI IO pe3yJIbTaTaM MPOBEAEHHOTO OIBITa, HCCIICOBAHMUS, COCTABIIATH OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ nndpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
Pa3IMYHBIX BUJIOB U ()OPM MPEICTABICHUS, TTOTyIaeMY0 U3 Pa3HbIX HCTOYHUKOB
(HaAy4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpPXKaHUs, CIPABOYHbIE
nocobus, pecypchl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUUBYIO H
HEJI0CTOBEPHYIO HH(DOpMaIHIo;



yMEHHE MPUMEHSTh pa3jMuHble METOJbl U 3alpoChl MPH IMOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJisi BBIMOJHEHUS
y4eOHBIX M O3HABATEIbHBIX 3a7a4 ONPEeIEHHOTO TUIIa, TPUOOPETEHHUE OIbITA B
00JaCTH  MCHOJIb30BaHUSI MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIaJICHUE KYJIbTYpOM aKTUBHOT'O MUCIIOJb30BaHUS PA3TMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (OpMY TIpEeACTABICHHS HHGOPMAIIIH U
WUTIOCTPUPOBATh pEHIaEMble 3aJa4ll HECJIOKHBIMH CXE€MaMH, JuarpaMMaMu,
apyrumu hopmamu rpauky U uX KOMOMHAIUSMU;

YyMEHUE UCIOJIb30BaTh W AaHAJIM3UMpOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKOM JEATEIbHOCTH MH(MOPMALIUIO O BIUSHUU TPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HAa COCTOSHHE OKPYKAIOLIEH MPUPOIHON
Cpelbl.

KoMMyHHUKaTHBHBIE YHHBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS:

YMEHHs 3ajJlaBaTh BOIPOCHI (B XOJ¢ Jauajgora W (WJIM) JIUCKYCCHUH) TIO
CYLWIECTBY  OOCykgaeMoil  TeMbl, (OpMYyJIHUpPOBaThb CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIOIHEHUS IPEMIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  MOJYyYEHHbIE  pE3yJbTaTbl  ITO3HABATEJIbLHOU
JEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; Je€JaTh IPE3CHTALUIO
PE3yJIbTATOB BBIMOJHEHUS XUMHYECKOTO JKCIEPUMEHTA (J1a0OpaTOPHOrO OMBITA,
1abopaTopHO# pabOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB, yI€OHOTO MTPOCKTA);

yMEHHsI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEJIbHOW W MCCIEAOBATEIbCKOW  NIEATENBHOCTH  IIPU  PELICHUU
BO3ZHMKAIOIIUX MPOOJIEeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uuui (00CykaeHHsl, OOMEH MHEHUSIMU, «MO3TOBBIE IITYPMbDY, KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, OIPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BEITIOJTHEHHOW PabOThI U IpyTHE).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSTh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATH M MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSITENIbHOCTb, BRIOMpATh Hanbosee 3¢ HeKTUBHBIE CIOCOOBI PEIICHUS] YUYEOHBIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJISATh WIM KOPPEKTHPOBATH
IPEUIOKEHHBIM  aJITOPUTM JEUCTBUM INPU BBINOJHEHUU 3aJaHUM C YUYETOM
MOJIyYeHHUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSAX,
OLICHMBATh COOTBETCTBHE IOJIYYEHHOI'O pPE3yJibTaTa 3asiBICHHOW LETU, YMEHHE
MCIIOJI30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPe/IJIaraéMble B YCIOBHH 3aJaHUM.

HPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pE3yNbTaTOB 10 OCBOEHUIO 00s3aTEIBHOTO
COJICpKaHUsl, YCTAaHOBJIEHHOIO JaHHOM (QenepanbHON paboyeil MnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIIMMHUCS Hay4yHbIe 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUM, crnenupuiecKkue JUisi TpeAMETHOM o0nacTu  «XUMHS», BUIbI
JEATEIBHOCTH MO  TMOJYYEHUI0 HOBOIO 3HaHWS, €ro HWHTEpIpETalnH,
peoOpa30BaHUI0 U MPUMEHEHHIO B PA3IUYHBIX YUEOHBIX U HOBBIX CUTYyAITUSX.

K koHiry o0yuyeHus B 8 ki1acce rnpeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JIOJDKHBI OTpaXkaTh C(POPMUPOBAHHOCTH y OOYYAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHUI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(olHOpOIHAs! U HEOHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEILECTBAa, MOJIb, MOJSIpHAs Macca,
MaccoBasi J0JIsi XUMHUYECKOT0 3JIEMEHTa B COSJIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJb, DJIEKTPOOTPULIATEIIBHOCTh, CTEIECHb
OKHUCJICHHSI, XMMHUUYECKasi peakius, KiIacCU(MUKAIUS PEaKIUid: peaKinu
COCIMHEHNS, PEAaKUUU PAa3JI0KEHUs, PEAKIUU 3aMENICHUs, PEaKuu
oOMeHa, 9K30- U SHJIOTEPMUUYECKUE PEAKIINH, TEIIOBOM 3((EKT peakiumu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aToMHas OpOUTalb, PaIAYC
aTomMa, XMMHUYECKas CBA3b, MOJISIPHAST W HEMOJSIPHAs KOBAJCHTHAs CBS3b,
WOHHas CBSI3b, MOH, KaTUOH, aHUOH, PacTBOpP, MAaccoBasi JOJid BEIIECTBa
(MpoueHTHasl KOHLIEHTpallKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XHMHWYECKHX TOHITUU H
MPUMEHSIThH 3TU NMOHSATHSI IPU ONKMCAHUU BEIIECTB U UX MPEBPALCHUI;

e HCIOJBH30BaTh XHWMHUYECKYI) CHUMBOJIMKY JUISI COCTaBJICHHS (HOpMy
BELIECCTB U YPAaBHEHUN XUMUYECKUX PEAKIINN;

e ONpPEAENATh BAJEHTHOCTh ATOMOB AJIEMEHTOB B OWHApPHBIX COCIMHEHMSIX,
CTENEHb  OKUCIIEHUS  DBJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIACCY COCIMHEHHH II0
dbopmynaMm, BHJ XUMHUYECKOHW CBsI3M (KOBAJIGCHTHAss W WOHHAs) B
HEOPraHUYECKUX COCTUHECHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE NEPUOANMYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX JJIEMEHTOB OT MX mojoxeHuss B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHsSI MAaCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHAa ABOTaJIpo;

e ONUCBHIBATH W XapakTepuszoBaTh TaOmuuHyro Qopmy Ileproguyeckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «nodboynas noarpynmna (b-rpynma)y», mansie u
OOJBIIME TEPHUOJbI, COOTHOCUTH OOO3HAUEHHUS, KOTOpPhIE MMEIOTCS B
tabmuie «llepuoguueckass cucrema xuMuueckux osiementoB . .
MeHzeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB



XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsif sapa, 00111ee YUCIIO AIEKTPOHOB
U pacrpeielIeHUe UX MO JIEKTPOHHBIM CJIOSIM);

e KJIACCHU(PUIIUPOBATh XMMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIeCTBa,
XUMUYECKHUE peakuuu (10 YUCIY M COCTaBYy Y4YaCTBYIOIIMX B pPEAKIUHU
BEILECTB, M0 TEIIOBOMY 3P QEKTY);

e XapakTepU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIECTB
pPa3TUYHBIX KJIACCOB, TIOJITBEPKasi OMMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

e IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHMUYECKHUX IIPEBpaAIllCHUN B
Pa3TUYHBIX YCIOBUSX;

e BBIYUCIISTH OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOUN pEeaKIINH;

e TMPUMEHATH OCHOBHBIC ONEPAIIMHI MBICIUTENBHON AEATEILHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHNe, CHUCTeMaTH3alluI0, KIACCHU(PUKAIIHIO,
BBISIBJICHWE MPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJI1 M3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHMUYECKUX PpEaKIMi, €CTEeCTBEHHO-HAYYHbIE METO]IbI
MO3HaHUS — HAONMIOJEHUE, M3MEpPEHHE, MOJACIHMPOBAHUE, SKCIICPUMEHT
(peaJibHBIM 1 MBICIICHHBIN );

e cCIeAOBaTh MpaBUJiaM  TOJb30BaHUS  XMMHUYECKOW  MOCYAOH |
Ja00paTOpHBIM O0OPYJIOBAaHMEM, a TakKXKe IIpaBWJIaM OOpaIlleHUs ¢
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKUUSIMH 110 BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB TIO0 TMOJMYYEHHUIO U COOMPAHHIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa ¥ KHCJIOPOJAA), MPHUTOTOBJICHHUIO
pAacTBOPOB C OMNPEACITEHHOW MAaCCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XMUMHYECKHE  HKCIIEPUMEHTHI  TIO
pacno3HaBaHMUIO PACTBOPOB LIEJIIOYEN M KUCIOT ¢ TOMOILBIO MHANKATOPOB
(;makmyc, perondTaaenH, METHIOPAHX U JIPyTHE).

K konIty o0yueHus B 9 kiacce mpeIMeTHbIC pe3yIbTaThl HA 6a30BOM ypOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Yy 00YUaAIOIIUXCS YMEHUH:

e pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATHUH: XUMHYECKUU
AIIEMEHT, aTOM, MOJEKyJa, HOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBLHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi PeaKIiusi, XUMHUYECKasi CBs3b, TEIUIOBOM 3(dekT
peakiuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOIUTUYECKAsT IUCCOLMAIMUSA, PEAKUUH HOHHOIO
oOMeHa, Karanu3aTrop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCIEHHE U  BOCCTAaHOBJICHHUE,
aIoTponus, aM(pOTEPHOCTb, XUMHUYECKasi CBA3b (KOBaJCHTHAs, MOHHAaf,
MeTajuInyecKas), KpHUCTAUIMYecKas pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, TMpeaeabHO JOIMyCTUMas
koHuentpamusa 1 [/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MIPUMEHSTH ATU TTOHSATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPaICHUT;
UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBlIeHUS (HOpMYyJ
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIINM;

OMPENEIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACcCy COEQUMHEHUN 1o (opmyliaMm, BUJ XMMHYECKOM
CBS3M (KOBaJ€HTHasi, MOHHAsA, MeETaJuIMuecKasi) B HEOPraHUYECKUX
COCIMHCHUSIX, 3apsi] MOHA IO XUMHUYECKOW (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHUH, TUIT KPUCTAIUIMYECKON
PEIIETKY KOHKPETHOTO BEIECTBA;

packpsiBath cMbica Ilepuommueckoro 3akona JI. M. MenpeneeBa wu
JEMOHCTPUPOBATh €ro TIOHHMMAHHME: OIUCHIBATh W XapaKTEPHU30BaTh
tabmmunyo (opmy Ileproamueckoil CUCTEMBl XUMHUYECKHX AJIEMEHTOB:
pa3nuuaTh TMOHATHS «TJaBHas mnoArpymmna (A-rpynma)» U «Io0o4Has
noarpynmna (b-rpynma)», manele U OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003Ha4YEeHHUs, KOTOpPhIE MMEITCS B IMEPUOJUYECKOM Tabiuie, ¢
YUCIIOBBIMU  XapaKTEpUCTUKAMHU  CTPOCHUSI  aTOMOB  XMUMHYECKUX
AIIEMEHTOB (COCTaB H 3apsa sapa, oOIIee YHCIO JIIEKTPOHOB U
pacmpenesieHne WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB M HUX COCJIMHECHUU B
npeaenax MajblX IEPUOJOB U TIABHBIX MOATPYIII C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMUYECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUUYECKHE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOUIUX B pPEaKIU
BEIIECTB, MO TEIUIOBOMY 3 (EKTy, 10 U3MEHEHHIO CTENEHEH OKHUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHCHIBATH) OOIMHME W CIEIU(PUICCKHE XHUMHYCCKUE
CBOMCTBAa TPOCTBIX U CJOXKHBIX BEIECTB, MOATBEPXKAAs OIMKHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIINIA;

COCTaBISATb YPABHEHUS BJEKTPOIUTUYECKOW JIHUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIEHHBIE YPABHEHNS PEAKIINA HOHHOTO



oOMeHa, YypaBHEHMs peakuuid, TMOATBEPKAAIOIMIUX CYIIECTBOBAHUE
TE€HETUYECKOM CBSI3U MEXK/1y BEIIECTBAMU Pa3IMUHbIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOIO OanaHca 3TUX PEAKIU;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTEKAHUSI XUMUYECKHX TMPEBpAIICHUN B PA3IUUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJEKYISIPHYI0O H MOJSPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »3JIeMEHTa 10 (dopmyJie
COEJIMHEHHUSI, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU peaKkinu;

coOmofaTh  MpaBWia  MOJIb30BAHMSI ~ XUMHUYECKOW  MOCYIoM U
7a00paTOpHBIM  00OpYJOBaHMEM, a TaKXe TMpaBWia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKUUSMH 110 BBIIIOJHEHHUIO
7a00paTOPHBIX XMMHUYECKUX OMNBITOB IO TOJYyYEHUI0O U COOMPaHUIO
ra3000pa3HbBIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOAMTH  PEAaKUUH, TMOATBEPXKAAIONIME  KAuyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMIO3HABATH OINBITHBIM IyTEM XJIOPHUJ-, OpOMU/I-,
uoaua-, KapOoHar-, ¢ocdar-, cuiIMkKar-, cyiabdar-, TUIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHS M HMOHBI U3YYECHHBIX METAJJIOB, MPHUCYTCTBYIOIIHNE B
BOJIHBIX PacTBOpax HEOPraHMYECKHUX BEIIECTB;

MPUMEHSATH OCHOBHBIE ONIEPAIIMU MBICIUTEIbHON 1€ATEIbHOCTU — aHaJIU3
U CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATHU3alUI0, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H — JJI1 M3Y4YEHHUs CBOMCTB BEIIECTB U
XUMHYECKHX PEaKIUil, €CTeCTBEHHO-HAy4YHbIE METOJbl T[O3HAHUSA —
HaAOJI0/IEHUE, W3MEpPEHUE, MOJCITUPOBAHUE, SKCIEPUMEHT (peasbHBbIl U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaunuyecrBo yacos
Ne HaumeHoBanue pa3iesioB u
KoHnTpoibHbIe IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero
padoThI padoThbI

Paznen 1. HepBOHa‘laJ'ILHI)Ie XUMHUYECCKHUEC NTIOHATUSA

Xumus — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 5
' IIPaAKTUYECKOM AESATEIBHOCTH

YeJioBeKa
BerectBa 1 XuMu4eckue
1.2 . 15 1
peakiuu
Hroro no pazneny 20

Paznen 2. BaxxHelinue npeacTaBuTe/ M HEOPraHM4eCKNX BelecTB

Bosnyx. Kucnopon. [Tonsitue

2.1 6 1
00 okcHuaax

)7 Bonopon. I[lonstue o kuciorax 2 1
U COJIIX

3 Bona. PactBopsl. [lonsitue 06 5 | 1

OCHOBAHMUAX

OCHOBHEBIE KJIACCHI
2.4 . 11 1 1
HEOPTaHWYECKUX COCTMHEHUH

Hroro no paszneny 30

Paznen 3. [lepuoauveckuii 3akon u [lepuoanyeckasi cucrema xuMudeckux 3jiemeHToB . M. Menx
Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHTE/IbHbIE peaKINU




Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

3.1 7
XUMHUYECKUX deMenToB /I, M.
MenneneeBa. CtpoeHue aToma
XUMHYECKAA CBI3b.

32 OKHUCIUTEIBHO- 8
BOCCTAHOBHUTEIHHBIC PEAKIIMH

Hroro no pazneny 15
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KJIACC

HaumeHnoBaHue pa3iesioB 4 TeM

KoaunuyecTBO 4acoB

Ne i/ Kontpoabubie | IIpakTuus
NMPOrpaMMsbI Bcero
padoThI padoThI
Pa3zgen 1. BemecTBo M1 XUMHYECKHE PeaKIMHU
11 [loBTOpeHnue u yriay6nenre 3HaHUR 5 |
' OCHOBHBIX Pa3JIelioB Kypca 8 Kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4
' peaxiuit
13 DIIEKTPONIUTUYECKAs TUCCOLIUALINS. g 1 |
' XUMHUYECKUE PEAKIUU B PACTBOPaAX
Nroro no pazaeny 17
Pa3pen 2. HemeTa/JIBI M MX CO€IUHEHUS
1 OO01as XxapakTepuCcTUKa XUMHUYECKUX 4 !
' aneMeHToB VIIA-rpynmel. ["anorensl
OO01mmas xapakTepucTUKa XUMHYECKHIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6
COETUHEHUS
OO01mas XxapakTepuCcTUKa XUMHUIECKHIX
2.3 anemMeHToB VA-rpynmsl. A30T, pocdop u ux 7 1
COEIMHEHUS
OO61as XxapakTepuCcTUKa XUMHUYECKHX
2.4 anemeHToB I[VA-rpynmnsl. Yriaepoa u 8 1 2
KPEMHUU U UX COEIUHEHHUS
Uroro no pazaeny 25




Pa3gen 3. MeTalIbI M UX COCIUHEHUSA

3.1 OO01ue cBoiicTBa METAIJIOB 4

3.2 Baxueiime MeTamibl U UX COEAUHEHUS 16
Uroro no pazneny 20
Paznen 4. Xumus 1 oKpyKawmas cpeaa

4.1 BemectBa 1 MaTepuansl B )KU3HU YEJIOBEKA 3
Hroro no pazneny 3
PesepBHOoe Bpems 3
OBIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




INOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KonuvecTBo yacos
Ne
Tema ypoka Koutpoabubie IIpakTuue
n/n Bcero
padoThI padoThI
1 [Ipenmer xumuu. Posib XuMuM B )KU3HU 1
yenoBeka. Tena u BenjecTsa
2 [lonsiTHe 0 METOAX MO3HAHUS B XUMUHU 1
[Tpaktuueckas pabota Ne 1 «IIpaBuna paGoTsl
3 B J1a0OpaTOpUU U IPUEMBI 0OpaIIIEHUS C 1 1
1ab0paTOPHBIM 000PYIOBAHHEM
4 Uuctele BemecTBa U cMecu. CrocoObl |
paszaeneHus cMecen
[IpakTuueckas padbora Ne 2 «Paznenenue
5 cMmecei (Ha mpuMepe OYUCTKU MTOBapEHHOM 1 1
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKHUE 3JIEMEHTHI. 3HaKU (CUMBOJIBI) |
XUMHUYECKUX DJIEMEHTOB
8 [IpocTeie u Cl0KHbBIE BEMIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1
10 3aKOH NOCTOSIHCTBA COCTaBA BEILIECTB. 1




Xumuueckasi popmyia. BalieHTHOCTh aTOMOB
XMMHYECKHX JIEMEHTOB

OTHOCUTENbHASA aTOMHAg Macca.

1 OTtHOcuTENbHAs MOJIEKYJISIPHAs Macca

2 MaccoBast 10711 XUMUYECKOTO 3JIEMEHTa B
COECTUHEHUH

13 KomnuectBo BemectBa. Moiib. MossipHast
Macca

14 dusnueckre U XMMUUYECKUE SIBJICHMUSL.
XuMuyecKas peakius

15 [Ipu3Haky U yciaoBHs IPOTEKAHUS
XUMHUYECKUX peaKlui

16 3aKOH COXpaHEHUsI MACChI BEIIECTB.
XHAMHMYECKUE YPABHEHUS

17 Boruncnenus konndyecTBa, Macchl BELIECTBa 110
YpaBHEHUSAM XUMUYECKUX PEAKITUN
Knaccudukanus XuMHUIecKux peakiuui

18 (coenuHeHUs, Pa3NOKEHUS, 3aMEIICHHS,
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBbIi-

19 sHIMKIoneauct. O6o01eHne u
CUCTEMaTHU3alMs 3HaHUN

20 KonTponbhas padorta Nel no teme «Bemiectsa
Y XUMHUYECKUE PEeaKIIMI»
Boznyx — cmech razos. Cocras Bo3ayXa.

21 Kucnopon — 31eMeHT U IPOCTOE BELIECTBO.
O30H

22 DU3NYECKUE U XUMUYECKUE CBOKMCTBA




KHUCJIOpO/Jia (peaKIuu OKUCIICHUS, TOPEHHE).
[Tonstre 06 okcuaax

Cnoco0b! oTy4eHus KUCIOpo/a B

23 1a00paTOpUX ¥ IPOMBILIUIEHHOCTH.
IIpumeHeHue kucnopoaa
TernnoBoi A3 (HEKT XUMHUIECKOH peaKIIvH,

24 MOHITHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- U SHAOTEPMUUYECKUX PEAKIIUAX
TommuBo (HEDTh, yroyib U METaH).

25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
MIPEIOTBPALIICHHS
[Ipaktudeckas padora Ne 3 o Teme

26 «ITony4yenue u cobupanue KUCIOPOIa,
W3YyYEeHHE €r0 CBOMCTB»

7 Bonopoa — anemMeHT U mpocToe BELIECTBO.
Haxoxnenue B npupoae

)3 duznveckre U XMMUYECKHE CBOMCTBA
Bogopona. [Ipumenenue Bogopoaa

29 [ToHsiTHE O KMCHOTAX U COAX

30 Crioco0bI ToNTy4eHus: BOAOPOa B
nabopaTtopuun
[IpakTuueckas padota Ne 4 o reme

31 «Ilonmydenue u cobnpanue BOIOpoaa,
HU3yYEHHUE Er0 CBOMCTB)

32 Mosipablii 00BEM Ta30B. 3aKOH ABOTaIpO

33 Brruncienus o0béMa, KOJIMYECTBA BEIIECTBA




rasa o ero M3B€CTHOMY KOJIMYECTBY
BEIIECTBA U 00BEMY

Brruucnenust 005EMOB ra3oB M0 YpaBHEHUIO

34 peaKiuu Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILICHUH T'a30B

35 dusndueckue U XUMHUYECKUE CBOICTBA BOJBI

36 CocraB ocHoBanuii. [lorsaTne 06 HHAMKAaTOpaX
Bopa xak pactBoputens. HacslneHHsle u

37 HEHACBIIICHHBIE PacTBOPBI. MaccoBas 107
BELIECTBA B pacTBOpE
[TpakTrueckas padora Ne 5 mo Teme

38 «IIpuroToBiieHHE PACTBOPOB C OMPENETEHHOMN
MAaCCOBOM J10JIEl PACTBOPEHHOTO BEILIECTBAY

39 Konrponsnas padora Ne2 o teme
«Kucnopoa. Bogopoa. Boga»

40 Oxkcunpl: cocTa, Ki1accupuUKaIus,
HOMEHKJIaTypa
[TonydyeHnue u XuMHU4YECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM()OTEPHBIX
OKCHJIOB

4 OcHoBaHUS: COCTaB, KJIaCCUDUKALINSA,
HOMEHKJIaTypa

43 [Tonydyenue u XuMHU4YECKUE CBOMCTBA
OCHOBAHHUI

44 Kucnotsr: cocras, knaccudukanms,

HOMEHKJIAaTypa




45

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA KUCJIOT

Conu (cpeaHue): HOMEHKIIATypa, CliocoObl

46 MOJIyYEHUs, XUMUYECKUE CBOMCTBA
[Ipaktuyeckas padora Ne 6. Pemenue

47 9KCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCTUHEHUI»

43 I'enernyeckas cBsi3b MEX1y KilaccaMu
HEOPraHWYECKUX COCTUHEHUI

49 O06o0muIeHne 1 cucTeMaTH3aIHs 3HAHUH

50 Kontponbnas padora Ne3 mo teme "OCHOBHBIE
KJIACChl HEOPTAHUYECKUX COeIMHEHUI"
[TepBbie MOMBITKY KIaCCHPUKAITUU

51 XUMUYECKUX 3JIeMEHTOB. [loHsTHE O rpynmax
CXOJIHBIX 3JIEMEHTOB
[Iepnonnueckuii 3akoH u Ileprnoanyeckas

52 cucTeMa XMMu4eckux asemeHToB . U.
MenneneeBa

53 [Tepuopl, rpyniibl, HOATPYIIIBI

54 Crpoenne atomoB. CoCTaB aTOMHBIX SIAEP.
N3oTomnsl
CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB

55 aneMeHToB [lepuoanueckoit cucremsr /1. U.
Menpeneena

56 XapaKkTepuCTUKa XUMUYECKOT'0 DJIEMEHTA 110




ero nosioxeHuto B [lepuoanueckoit cucreme
. . MenneneeBa

3nauenue [lepuoanueckoro 3akoHa Jist

57 pa3BUTHUA HayKu U npaktuku. [I. 1.
MenneneeB — y4EHBIN, IENAror U rPakIaHUH
PesepBubIil ypok. O60011eHHE 1

58 cucTeMaTu3anus 3Hanui / Beepoccuiickas
IIpoBepoyHas paborta
Kontponbras padora Ne4 o teme «CtpoeHue

59 aToma. XMMH4YecKas CBs3b» / Becepoccuiickas
npoBepoyHas padota /I'ogoBas KOHTPOJIbHAS
pabora

60 DJIEKTPOOTPHULIATEIILHOCTH AaTOMOB
XAMHAYECKUX DIIEMEHTOB

61 HMonnas xumuueckas CBSI3b

62 KoBasieHTHas nonsipHast XuMH4ecKasi CBA3b

63 KoBasieHTHas HenmosipHasi XUMHUYECKasi CBA3b

64 CrelneHp OKUCIEHUS

65 OKHCAUTENHEHO-BOCCTAHOBUTEIbHBIE PEAKIINU

66 OKHUCIUTEIN 1 BOCCTAHOBUTEIIH

67 PeseprubIil ypok. O60061IeHHE 1

cucTteMaTusalus 3HaHui 1o teme «CTpoeHue




aToMa. XUMHUYECKas CBA3L»

68

PeseprubIil ypok. O6001IeHNHE 1
cUCTeMaTU3alus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

68




9 KJIACC

Ne i/

Tema ypoka

KoauuyecTBO 4acos

Bcero

KonTpoabHbie
padoThI

IMpakTH4a
padoTsbI

[lepuonnueckuii 3akoH. [lepuoauueckas
cHCTeMa XUMMHUYEeCKHuX 35eMeHToB []. 1.
Menneneena

BaKOHOMepHOCTI/I B U3MCHEHUM CBOMCTB

XUMHYCCKHUX 3JICMCHTOB IICPBLIX TpéX
Nepuoa0B

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHNYECKHUX BELIECTB

Buapl XuMHUecKOU CBI3U U THUIIBI
KPUCTAJUIMYECKUX PEILIETOK

Konrponbnas padora Nel o teme
«IloBTOpEHUE U yriybiaeHue 3HaHUH
OCHOBHBIX Pa3J/Ie]IoB Kypca 8 Kiacca»

Knaccudukanus XuMu4ecKux peakiui mo
Pa3IMYHBIM IPU3HAKAM

[ToHsATHE O CKOPOCTH XMMUYECKOU PEAKIINH.
[ToHATHE O TOMOT€HHBIX M T€TEPOrE€HHBIX
peaKuusIx

IIoHsaTHE O XMMHUYECKOM PaBHOBCCHHU.
(DaKTOpLI, BJIMAOIIUC Ha CKOPOCThb
XHUMHYSCKOHN PCaKIUMU U IMOJIOKEHUEC
XUMHYECKOTI'O paBHOBECHUA




OKUCIINTEITFHO-BOCCTAHOBUTEILHBIC p€akuuu

Teopus 37AEKTPOTUTUUECKON JUCCOIMAIIHH.

10
CunbHbIe U cliadble IEKTPOIUTHI

11 HNouHble ypaBHEHUS peaKiui
XUMUYECKUE CBOKMCTBA KUCIOT U OCHOBAHUH B

12 CBETE MPEJCTABICHUN 00 IEKTPOTUTUIECKOM
JUCCOIAIIU
XHWMHUYECKHUE CBOMCTBA COJIEH B CBETE

13 NPEICTaBICHUIN 00 IEKTPOIUTUIECCKOM
JUCCOLIMALIUU

14 ITonsiTue o runponuse conen

15 O06o0mieHne 1 cucTeMaTH3aIHs 3HAHUH

16 [IpakTuueckas padora Ne 1. «Pemenue
HKCIIEPUMEHTAIbHBIX 3a/1aU»
KontponbHast pabota Ne2 o treme

17 «ONEKTPOINTHYECKAs TUCCOLAALIUS.
XHWMHUYECKUE PEAKIIUN B PACTBOPAX»

13 OO11ast XxapaKTepUCTHKA raJIOreHOB.
XVMHYECKUE CBOKCTBA Ha MIPUMEPE XJIOpa
XnopoBogopoa. ComnsiHast KUCIIOTa,

19 XMMHYECKHUE CBOMCTBA, MOTyYECHUE,
IIPUMEHEHNE

20 [TpakTrueckast pabora Ne 2 o Teme

«ITonyueHne COMAHOM KUCTOTHI, U3yUCHUE €€




CBOUCTB»

21

22

Beruucnienus no ypaBHeHUSIM XUMUYECKUX
peaKLuil, eciii OIMH U3 PEarcHTOB J1aH B
U30BITKE

OO6m1as xapakTepucTuka 3J1eMeHTOB VIA-
TpyIIbI

23

ATOTpOTTHBIE MOTU(UKAIINH CEPHI.
Haxoxnenue ceprl 1 €€ COeTMHEHUH B
npupojae. XMMHUYECKHUE CBOMCTBA CEephI

24

25

26

CepoBoaopo/i, cTpoeHHE, GU3NICCKUE
XMMHYECKHUE CBOMCTBA

Oxkcunsl cepol. CepHas KucnoTa, GU3NIeCcKue
U XUMUYECKUE CBOWCTBA, IPUMEHEHUE

XUMHUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE
MPOMBIIIEHHOTO CI0c00a MOMyYeHUs! CepHOM
KHUCJIOTBI. XUMHYECKOE 3arpsi3HEHUE
OKpPY’KaloIllel cpeibl COEAUHEHUSIMU CEPbI

27

Brrancnenne MaccoBoM JOJIM BBIXOIA
MPOAYKTa PEaKIuu

28

OO0mras XxapakTeprucTHuKa 3J1eMEHTOB V A-
rpynnsl. A30T, paCIpOCTPAHEHUE B PUPOJIE,
buznyeckue 1 XuMUYECKHE CBONCTBA

29

AMMI/IaK, €ro (I)I/IBI/IIIGCKI/IC 1 XUMHWYCCKHEC
CBOﬁCTBa, MOJIY4YCHHUC U ITPUMCHCHHC

30

[TpakTrueckas padota Ne 3 o teme
«Ilomyuenne aMmmuaka, U3y4eHHe ero
CBOMCTB»

31

A30THas KuCioTa, €€ puznueckue u




XUMHUYECKHE CBOUCTBA

Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHUS B
Ka4eCcTBE MHUHEPAJIBHBIX yI00pEHUH.

32 XUMHYECKOE 3arpsiI3HEHUE OKPYIKAIOLIEH
CpeJlbl COEIMHEHUSIMU a30Ta
®dochop. Oxcun hochopa (V) u hochopras

33 KHUCTIO0Ta, PU3NYECKUE U XUMHUECKUE
CBOMCTBA, IIOJIyYCHUE
HcnonwszoBanue gpocdaroB B kayecTse

34 MHUHEpaIbHBIX yJI0OpEeHU. 3arps3HeHUE
PUPOHOM cpenbl pocharamu

35 VYrnepon, pacnpocTpaHEHHE B IPUPOJIE,
buznyeckue 1 XUMUIECKHE CBONCTBA
Oxcupel yriaepojaa, ux Gpu3ndeckue u

16 XUMUYECKHUE CBOMCTBA. DKOJIOTHIYECKUE
po0JieMbl, CBSI3aHHbBIE C OKCUJIOM yTJIepoaa
Iv)

37 VYroabpHast KUCIIOTa U €€ CONH
[TpakTrueckas padota Ne 4 mo Teme

38 "[Tomyuyenue yriaekucaoro rasa.
KauecTtBeHHast peakius Ha kKapOOHAT-HOH"

39 [TepBoHauaNbHBIE MOHATHUS 00 OPTAHUYECKUX
BEILECTBAX KaK O COCAMHEHUSIX yIiiepo/ia

40 Kpemnwuii u ero coenqunenus

41 [Ipaktuueckas padora Ne 5. Pemienue

SKCIICPUMCHTAJIbHBIX 3aaa4 110 TEMC




«BaxHeunime HeMeTalJIbl U UX COETMHEHUI

Kontponbnas padora Ne3 mo teme

42
«Baxkneinnine HeMeTanabl 1 UX COETUHEHUS
OO0m1as XxapakTeprucTUKa XUMHUIECKUX

43 3]IEMEHTOB — METaJIOB. MeTalutnuecKkast
CBSI3b M METAJUTMYECKAs] KpUCTATIIMYECKas
peméTka. PU3NYecKrne CBOMCTBA METAIIIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DJIEKTPOXUMUYECKUH Psi HANTPSYKEHUI
METAJIJIOB
OO6mue crnocoOb! MOIYyYeHHUST METAIIOB.

45 CmuiaBbl. Beranciienust mo ypaBHEHHUSIM
XUMHYECKUX PEaKIMi, €CIIM OJIUH U3
pEareHTOB COJCPKUT MIPUMECH

46 ITonsATHE O KOPPO3UU METAILIOB

47 [[lenouyHbIe METATIITBI

48 OKcuabl ¥ TUIPOKCUIBI HATPUS U Kaus

49 [llenoyHO3eMeIbHBIC METAIBI — KaJbIUN U
Maruum

50 Bakueime coeqMHEHUS KaJbIUs

51 O0600I11IeHNE U CUCTEMAaTH3alis 3HAaHUH

52 JKécTtkocTh BOJIBI M CTTIOCOOBI €€ yCTpaHeHUS

53 [TpakTruueckast pabora Ne 6 o Teme




"YKécTkocTb BOABI U METOABI €€ yCTpaHeHus"

54 AoMUHUI

55 AmMoTepHBIe CBOHCTBA OKCHJIA M TUAPOKCHIA

56 Kenezo

57 Oxkcubl, TUIPOKCUIBI U conn xkenes3a (I1) u
xkenesa (111)

58 O06o0uIeHne ¥ cUCTeMaTH3aIHs 3HAHUH
[TpakTuueckas pabota Ne 7. Penienue

59 9KCIIEPUMEHTATBHBIX 3a7a4 M0 TeMe
«Baxxneiilme MeTasbl U UX COSAUHEHUS
Brruucnenust mo ypaBHEHUSM XUMHUYECKHUX
peakuuii, eciiu OJJUH U3 PEareHTOB J1aH B

60 U30BITKE MM COJIEPIKUT ITPUMECH.
Brruucnenust MaccoBOil 1011 BBIXOAA
MPOAYKTA PEaKIuu

61 O06o0muIeHne 1 cucTeMaTH3aIHs 3HAHUH
KonTtponsHast pabota Ne4 o treme

62 «Baxknennme MetTaisl ¥ UX COSIUHEHUD/
Htorosast KOHTpoJIbHAs paboTa

63 BemiectBa 1 Mmatepuansl B NOBCEIHEBHOM
JKU3HH YEJIOBEKA

64 XUMUYECKOe 3arpsi3HEHNE OKpY KaroLeit
cpensl

65 Ponb XxuMum B perieHun 3KOJIOTHIECKUX

nmpo0iaem




66 PesepBHeIit ypok. O600IeHNE U 1
cUCTEeMaTH3aIHs 3HAHUH

67 PesepBHeIit ypok. O000IIeHNE U i
crucTeMaTu3alus 3HaHUI

68 PesepBHbIif ypok. O60011eHNE 1 1
CUCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME

68




IHPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJBHON TPOTPAMMBI

8 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJbTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUs

1

ITo Teme: «HepBOHa‘laJ'IBHBIe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pPacKpbIBaTh CMBICH OCHOBHBIX XHMHYECKUX TIOHATHHA: aToM,
MOJIEKYJIa, XUMHYECKHM D3JIEMEHT, IPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs U HEOJHOPOJAHAs), BaJEHTHOCTb,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJs XHMHYECKOro
AIIEMEHTa B COEIMHEHUHU, MOJIAPHBIH O0BEM, XMMMYECKas peakKlus,
KJaccu(uKays — peakuuid:  peakUUMM  COEAMHEHUs,  pPeaKkLuu
pa3loXKEeHUs,, peakUuu 3aMElICHUs, pEeaklUuu OOMEHa, 23K30- U
HHJIOTEPMUYECKHE DPEaKLUH, TEeIIoBOH 3((deKT peakiuu, pacTBOp,

MaccoBas J10Jis BelecTBa (MPOICHTHAs KOHIIEHTPAIIHS) B paCTBOPE

HUITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHX MIOHATHH U

MMPUMCHSATD 3TU IMOHATHS IIPU OIMMMCAHUU BCIICCTB U UX npeBpaLueHHﬁ

1.3

MCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHUS (OpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_[I/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbI BCIICCTB,
IMMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJISIDHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

ONPCACIIATH BaJICHTHOCTH aToOMOB 3JICMCHTOB B 6I/IHapHLIX

COECTUHEHUIX

1.6

KJIACCU(PUIMPOBATh XMMHUYECKHUE pPEAKIUH (110 YHUCIYy U COCTaBY

YYaCTBYIOLIMX B PEAKIMH BEIIECTB, 110 TEINIOBOMY (P (heKTy)

1.7

BBIUUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChI

BC€IICCTB




1.8

BBIUHCIISTH MAacCOBYIO JIOJIO XHMHUYECKOTO 3JIEMEHTa Mo (Qopmyse

COCIUHCHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSATh €CTECTBCHHOHAYYHBIC METOMABl MO3HAHUS — HaOIIOJCHHE,
U3MEpeHHe,  MOJEIMPOBAaHME,  OKCIEPUMEHT  (peanbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHeiilne NpeacTaBUTENIN HEOPraHUYECKUX BELIECTBY

2.1

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX TTOHSTHIA: OKCHI,

KHCJI0Ta, OCHOBAaHHC, COJIb

2.2

ONpEAEATh NPUHAIICKHOCTh BELIECTB K ONPEACIEHHOMY Kiaccy

coeIMHEeHMH 1o hopmyiam

23

KJ'IaCCI/I(bI/II_[I/IpOBaTB HCOPraHUYCCKUC BCIICCTBA

24

XapaKkTepu3oBaTh (OMHUCHIBaTH) OOIIME XMMHUYECKHE CBOICTBa
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKJas OMHCAHUE MPUMEpaMU

MOJICKYJISIPDHBIX ypaBHCHI/II\/’I COOTBCTCTBYIOIHNX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IMPOIrHO3UPOBATH CBOMCTBaA BCNICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTH HPOTCKAHUA XHUMHUYCCKUX

MPEBPAICHUI B Pa3IMYHBIX YCIOBUIX

2.6

2.7

cleoBaTh MpaBWJIaM TOJMB30BAaHUS XUMHUYECKOW TIOCYAOH H
1abopaTOpHEIM 000PYJOBaHHEM, a TaKXKe IMpaBWIaM OOpaimieHus c
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMH 110 BBIIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYECCKUX OIIBITOB IO IMOJTYYCHUIO U C06I/IpaHI/IIO
ra3o00pa3HbIX BEUIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHONM MacCOBOM JOJIEM pacTBOPEHHOIO
BEIIIECTBA, UIAHUPOBATh U IPOBOAUTH XUMHUYECKHE IKCIIEPUMEHTHI T10
pacro3HaBaHUIO PACTBOPOB IIEJOYEH M KHUCJIOT C IOMOILBIO

MHAMKATOPOB (J1akMyc, ¢peHonTanenH, METUIIOPAaHXK U JpyTue)

IIPOBOJIUTB PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLIUN

I[To Teme: «llepuogmueckuit 3akoH u Ilepuogmueckas cucrema
xumuueckux anemeHtoB /. WM. MenaeneeBa. CTtpoeHue aTOMOB.

Xumunueckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIII

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MHOHATHH: SAPO aToMa,
SIIEKTPOHHBIM CIIOW aToMa, aTroMHas oOpOWTanb, pajuyc aToMa,

XUMHYCCKas CBA3b, IOJISIpHAd W HCIOJIIpHAad KOBAJICHTHAasA CBA3b,




ANEKTPOOTPHUIIATEILHOCTh, HWOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(PUITPOBATH XUMUIECKHUE SJICMCHTHI
OMHCHIBATh M XapaKTepu3oBaTh TabmuunHyio ¢opmy [leprommueckoit
CUCTEMBbl XMMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHITHUS «TJIaBHAS
33
noarpynna (Arpynma)» u  «mnobouHas mnoarpynmna (brpynma)y,
«Malbie» U «OOJbIINE)» MEPUOIBI
packpsiBaTh cMmbica [lepuonunueckoro 3akona .M. Menpgeneesa:
34 JEMOHCTPHPOBATH IOHUMAHKE MTEPHUOJNICSCKON 3aBUCUMOCTH CBOMCTB
' XUMHUYECKHX D3JEMEHTOB OT HX mnonoxeHus B llepuonnyeckoit
cucreme
COOTHOCHUTh  O0O3HAuUEHHUs, KOTOpPhIE HMMEIOTCS B  TabiwIe
«Ilepuonnyeckass  cuctemMa  XUMHYecKux  anementoB  [I.U.
3.5 MenneneeBay C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHUYECKHX OJJICMEHTOB (COCTaB W 3apsj sapa, oOO0IIee YHuCiIo
AIIEKTPOHOB U PACIpeIe]ICHUE UX M0 SJEKTPOHHBIM CIOSM)
16 ONpeAeNATh  CTENEHb  OKHUCIGHUS  SJIEMEHTOB B  OWHApPHBIX
' COCITMHEHUSX
37 OTpEACATh BUJ XHUMHYECKOW CBsI3U (KOBaJCHTHAs W HOHHAs) B
' HEOPTaHUYECKUX COCTUHEHUSIX
9 KIIACC
Kon .
IIpoBepsieMble MpeIMeTHBIE Pe3YJbTAThI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111ero0 00pa30BaHuUsA
pe3yabTara

1

1.1

ITo Teme: «BemecTBO 1 XUMUYECKAS] PEAKIIHS

pacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSTHI: pacTBOp,
ANEKTPOJUTHI, HEANEKTPOJIUTHI, AJIEKTPOJIUTHUYECKAs JAMCCOLUALINS,
peakuu MOHHOro OoOMEHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE,
obOpaTumblie u HeoOpaTuMbIe peakiuuu,
OKHCITUTEIIHHOBOCCTAHOBUTEIILHBIE peakiuu, OKHCJTUTEb,
BOCCTAHOBUTEIb, OKHCIIEHHE W BOCCTAaHOBJICHHME, aJUIOTPOIHUS,
am(doTrepHOCTh,  XUMHUYECKas  CBs3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IJ’II/I‘-ICCKa}I), KpuUCTallInuCcCKasd pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb




XMMHYECKON peaKiuu

1.2

HITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMMHUYCCKHX MMOHATUH H

MPUMCHATD 3THU MMOHATHS IIPU OIMMMCAHUUN BCIICCTB U UX HpeBpaH_[eHI/If/'I

1.3

COCTaBJISITh YPAaBHEHUS AJIEKTPOJUTUUYECKON JTUCCOLMAIIMU KUCIIOT,
mieyioued M CcoJied, TMOJIHbIE M COKpAII€HHbIE YPaBHEHUS pEaKIHid

WOHHOIr0 0OMeHa

1.4

PacCKpbIBATh CYIIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OanaHca ATUX peaKIHi

1.5

MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKINU

Ilo temam: «Hemerayuipl U HUX COEOUHEHUSA» U «MeTalibl U HUX

COCAUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMHUCHIBATH) O0IINE U cTIeU(DUIECKUE XUMUYECKUE
CBOMCTBA TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXKAasi OMUCAHUE
pUMepaMHu MOJIEKYJISPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX

XMMHYECKUX PEAKIUI

COCTaBJIATb YPAaBHCHUA peaKuHﬁ, MNOATBCPKAAIOIMIUX CYHIECCTBOBAHUEC

FeHETUUYECKOM CBSI3HU MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBaA BC€HICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTHU MNPOTCKAHHUA XUMHYCCKUX HpCBpaHIGHI/Iﬁ B Ppas3IMYHBbIX

YCIOBHUAX

24

cleoBaTh MpaBWJIaM TOJMB30BAaHUS XUMHUYECKOW TIOCYOH H
mabopaTOpHBIM O0OpPYZOBaHUEM, a TAKXKe MpaBUiIaM OOpaIleHUus ¢
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHBIX XUMHUYECCKUX OIIBITOB IO IMOJTYYCHUIO U CO6I/IpaHI/IIO

rasooGpa3HHx BCIICCTB (aMMI/IaKa " YTJIICKUCIIOIO ra3a)

2.5

MNPpOBOAWTL PpC€aKOHuMu, MTOATBCPKAAIONINC Ka4eCTBEHHBI COCTaB
pa3MuYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYyTEM XJIOPUI-,
Opomun, wommn, KapOoHat, ¢ocdar, CcwIMKar, cyibdar,
THJIPOKCHIMOHBI, KATHOHBI aMMOHHUS, MOHBI W3YYEHHBIX METAIIJIOB,

IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHNYECKHUX BEIIECTB

[To Teme: «XuMus 1 OKpysKaromas cpeaar»

3.1

pacKpbIBaTh  CMBICII OCHOBHBIX Xxumuyeckux mnonstuii: [TIJJK

BCIICCTBA; KOPPO3UA MCTAJUIOB

3.2

MNPUMCHATb OCHOBHBIC OICpallun MBICIIUTEIbHON JI€SITEIbHOCTU —




aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMAaTH3aIHIO,
BBIABJIICHUC HpI/I‘-II/IHHO-CJ'IeI[CTBCHHLIX CBH3CI‘/JI —  JJId I/I3y‘-IeHI/ISI
CBOMCTB BEIIECTB M XUMHYECKHX PEAKIMH; €CTeCTBEHHOHAYYHBIC
METO/Abl TO3HAHUs — HAOJIOJIEHWe, W3MEpPEHUEe, MOJICTUPOBAHHUE,

HKCIIEPUMEHT (peanbHbIN 1 MBICIICHHBII )




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KVIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJIBHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

1.2

[Ipenmer xumuu. Poiib XMMHM B KU3HM 4YEJIOBEKAa. XHMHUS B CHUCTEME HayK.
Tena u BemecTBa. OU3MUECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHUE

BCIICCTB

Ilonsarue o METOJaXx IIO3HaHUA B XUMUU. Yuctele BCIICCTBA U CMCCH. CnocoObl

pasaciiCHuA cMmecelt

1.3

1.4

ATOMBI W MOJICKYJIbI. Xumudeckue d3ieMeHThl. CHMBOJBI  XHUMHYECKHX

351eMeHTOB. [IpocThIe U ClI0KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHYECKHX 3JI€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcCUTENpHAass ~ aTOMHas  Macca.
OTtHocHTenbHAs MOJIEKYJIIsIpHas Macca. MaccoBast 10151 XUMHUYECKOrO JIEMEHTa

B COCAMHCHHNU

1.5

1.6

1.7

KomnuectBo BemiectBa. Monb. MonspHas Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIA CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuy€rel mo ¢dopmynam

XUMHNYECKUX CO€I[I/IH€HI/II71

@Ou3nyecKkue W XUMHYSCKHE SBICHUS. XHMHYCSCKAs peaknusa u e€ IIPpU3HAKH.
3akoH COXPAaHCHUA MACChI BCIICCTB. XHUMHYECKHUE YpaBHCHHUAL. KJIaCCI/I(I)I/IKaLII/IH

XUMHUYECKUX peaklUi (COeTUHEHMS], Pa3I0KEeHHs, 3aMEILEHUs], 0OMEHa)

XUMHUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYA0M1, C MpaBUIaMu
paboTel B JabopaTopur W mpuéMamMM OOpalieHus ¢ JabOpaTOPHBIM
0o0opy/I0BaHHWEM, HW3y4Y€HHWE U ONMUCaHWe (PU3NYECKUX CBOWCTB O0O0pPa3IOB
HEOPraHUYECKUX BEIIeCTB, HaOmoaeHue ¢u3nueckux (TIaBJICHHE BOCKa,
TasiHUE JIbJ]a, pACTUPAHUE caxapa B CTyNKe, KUIICHHE W KOHJICHCAIIHUSI BOJIbI) U

XUMHYECKUX  (TOpeHHE CBEYd, NPOKATUBAHUE MEIHOW  MPOBOJIOKH,
B3aMMOJICMCTBHE MeJla C KHCIOTOW) SBJIEHWN, HAOIIOEHWEe W OINUCaHue
MPU3HAKOB TMPOTEKAaHUA XHUMHYECKUMX peakuuil (pas3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHue
ruapokcuaa meau(1l) mpu HarpeBaHuu, B3aMMO/ICHCTBUE Kelle3a C paCTBOPOM

comm menu(1l), mzydenune cnocoOOB paszaenieHus cMecei (C TOMOIIBI0O MarHuTa,




(GbuIbTpOBaHMWE, BBITAPUBAHME, TUCTWILIALNS, XpoMarorpadwusi), MPOBEICHHE
OYHUCTKHN HOBapeHHOfI COJIY, Ha6J'IIOI[CHI/Ie " OIMMCAHUC PEC3YJIbTATOB IMPOBCACHUA
OMBITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsS] MAacChl, CO3JaHHUE MOJeINei

MOJIEKYJI (IIIapOCTEP KHEBBIX )

Baxnelimue npeacraBuTeNM HEOPraHMYECKUX BEIIECTB

2.1

Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kucnopon — aieMeHT U 1pocToe
BemlecTBo. HaxoxneHuwe kuciopona B Mpupoje, GU3NYECKUE U XUMUYECKUE
cBoiictBa (peakumu ropenus). Oxcunabl. [Ipumenenue xuciopoga. CrocoOsl
MOJTyYeHHUsl KHUCIOpoAa B J1a0OpaTOpuu M MPOMBINUIEHHOCTH. Kpyroopot

Kucinopoa B npupoae. O30H — aluIoTponHas MOAU(HUKAILIKS KUCIOpOoia

2.2
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TennoBoii 3¢ (heKT XUMHUUECKOH PeaKkluu, TEPMOXUMHUYECKUE YPABHEHUS, IK30-

Y DHJI0OTEpMUYECKHE peakuu. TOIINBO: yrojb U MeTaH. 3arpsA3HEHUE BO3yXa,
yCUJIEHHE TapHUKOBOTO 3((eKTa, pa3pymIeHHE 030HOBOTO CIIOS

Bonopon — anemeHT M npocroe BemecTBo. Haxoxkaenue Bomgopona B IPHUPO]

¢usznyeckue M XHUMHUYECKUE CBOICTBa, MPUMEHEHHUE, CIOCOOBbI MOJIyYEHUS.

Kucnotsl u conu
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Monsipablit 006EM ra3oB. PacuéTel 10 XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

dusznyeckre CcBoMcTBa BoAbl. Boma kak  pactBopuTenb. PacTBOpBIL.

HaCI)IIIICHHBIe W HCHACBIMICHHBIC PaCTBOPHI. PaCTBopI/IMOCTI) B€IICCTB B BOJC.

MaccoBass 1o1s BellecTBa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBIL.
OcHoBanust. Ponb pacTBOpoB B NpUpOAE M B KU3HU ueioBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arpsA3HEHUE MPUPOAHBIX BoA. OxpaHa © OYHMCTKA
MIPUPOHBIX BOJ

Knaccugukamuss nHeopranmdeckux coenuHennid. Oxcuapl. Knaccugukarms
OKCHJIOB: cojeoOpa3ymimune (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecoseoOpasyromue. Homenkiarypa okcuaoB. dus3nueckue U XUMHUYECKHE

CBOMCTBa OKCHJIOB. HOqueHI/Ie OKCHIOOB

1c,

2.7

OcHoBanms. Knaccudukanust ocHoBaHui: MIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HoMeHknaTypa ocHOBaHUN. PU3NYECKHE U XUMUYECKUE CBOKCTBA

ocHoBaHuil. [lonydyeHne ocHOBaHUN

2.8

2.9

Kucnotel. Knaccudukanus xucinor. Homenknatypa kucinor. @usudeckue u
XUMHUYECKUE CBOMCTBAa KUCIOT. Pan axruBHoctu MerauioB H.H. bekerosa.

[Tomyuenue kucmot

Comu. Homenknarypa coneil. Ou3nvecKkue M XUMUYECKHE CBOWCTBA COJICH.

ITomnmyuyenue conen




2.10

I'ereTmueckas CBA3b MECXKAY KilacCaMHU HEOPraHUYCCKHUX COGI[I/IHCHI/Iﬁ

2.11

3.1

3.2

3.3

XWMHYECKUN  JKCIIEPUMEHT: KAa4eCTBEHHOE  ONPEIEICHUE  COJAEpKaHUs
KHCJIOpO/ia B BO3AyXe, IMOJyueHHE, COOMpaHue, paclo3HaBaHWE U HM3YUYCHHE
CBOICTB KHCIIOpO/a, HAOII0ICHIE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOJIOM U

YCIJIOBUSI BOBHUKHOBEHUS U NIPEKpAILlEHUsI TOpeHus (TI0’kKapa), 03HAKOMJIIEHHE C

o0Opa3liaMid OKCHIOB U ONHCAHHE WX CBOICTB, IMOJIy4eHHE, CcoOupaHue,
pacro3HaBaHWe U U3YYEHUE CBOMCTB BOJOpOJa (TOPEHHE), B3aMMOJEHCTBUE
Boziopoa ¢ okcuioM Meau(1l) (Bo3MOKHO HCITOIB30BaHNE BUIEOMATEPHAIIOB),

HaOrosleHue OOpaslloB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHs BEIIECTB C PAa3IMYHOW PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MAacCOBOM JOJEH pacTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJBI C MeTaNIaMU (HaTpUEM H KaJbI[HeM)
(BO3MOXHO HCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPENEICHUE pPACTBOPOB
KUCIIOT U IIENOYed C TMOMOIIBI0 HHIMKATOPOB, HCCIEIOBaHHE OO0pa3loB
HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX KJIaCCOB, HAOIIOJEHUE W3MEHEHUS
OKpacKM HMHJMKAaTOpPOB B pPAacTBOpPAaX KHCIOT M IIEJIOYEH, H3y4yeHue
B3aumojeiicteusi okcuaa menu(Ill) ¢ pactBopoMm cepHOM KHCIOTHI, KHCIOT C
METaJUIAMH, PEaKLMi HeUTpaanu3alnu, oJIydeHUE HEPAaCTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJHOr0 MeTajula JApYyrMM M3 pacTBopa COJIM, peElICHHE
AKCIIEPUMEHTAIIbHBIX 3a/1ady Mo TeMe «BaxHeimue Kiacchl HEOPraHMYECKUX

COEIUHEHUN

Ilepnonnuecknii 3akoH U Ileproanyeckas cucreMa XUMUYECKHUX DJIEMEHTOB
.. MenneneeBa. CtpoeHue aToMOB. XUMHUECKasi CBA3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIINU

[lepBbie TOMBITKH KIACCU(MUKAIMU XUMHYECKUX dyieMeHTOB. [loHsaTne o
TPYIIax CXOAHBIX 3JIEMEHTOB (IEJTOYHBIE M IIEIOYHO3EMETbHbIE METaJIIbI,
TaJIOTeHbl, WHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT aMdoTepHbIe

OKCHUABI U TUAPOKCHUIbL

Ilepnonnueckuii 3akoH. Ileprnoanyeckas cucrema XuMU4YeCKHUX ieMeHToB J[. 1.
Menneneesa. Koporkonepruonnas " JUIMHHOIIEpUOIHAS (bopmbl
[lepuoauueckoit cuctembl xuMuueckux osnemeHtoB J[.M. Menneneesa.
Ilepuoasl u rpynnel. PU3MYECKHI CMBICI HOPSAKOBOIO HOMEpPA, HOMEPOB

IIEpHO/1a ¥ TPYIIBI AJIEMEHTA

Crpoenne aromoB. CoctaB atomHbIX snep. M3otomel. Onextponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TEPBLIX 20 XUMHYCCKHUX DJIECMCHTOB




[Tepuoanueckoit cucrembl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyioxkenuto B [lepuonnueckont cucreme /.M. Menneneesa

3.4

3aKOHOMEPHOCTH HM3MEHEHMsI pajJuyca aTOMOB XHWMHUYECKHX JJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKUX CBOMCTB IO TpyIIaM U IEepUOaM.
3nauenue [lepuoanueckoro 3axkoHa u I[leproanyueckoil CHCTEMBI XUMHUYECKHX
AJIEMEHTOB i1 pa3BUTUA Hayku W npaktuku. J[.M. MenneneeB — yd€Hblid U

rpak1aHuH

3.5

Xumuueckasi cBsizb. KoBaneHTHass (MOJsipHass Y HEMOJISIpHAsi)  CBSI3b.

BHGKTPOOTPI/IL[aTeJ'II)HOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenb okucieHUsA. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl

OKUCJIEHUS U BOCCTAHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH
XUMHUECKUI OSKCIIEPUMEHT: H3Y4YeHHE OOpa3llOB BEIIECTB METAUIOB U

HEMCTAIJIOB, BBaHMOHCﬁCTBHC TMAPOKCHUa HHUHKa C pacTBOpaMU KUCIIOT H

menoqeﬁ, IMPOBCACHUC OIILITOB, WIIIIOCTPHUPYIOIMIUX ITPUMCPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTEJIbHBIX peaKuil (FOpEeHHUE, pEaKU pa3oKEHUs, COEAUHEHNUS)

9 KIIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COIEPKAHUS

BemiecTBo 1 XumMudeckas peaKmus. HOBTOpeHI/IC

1.1

[Tepuoanueckuii 3akoH. Ilepuoguueckas cucrema XuMU4YeCKuX 3yemMeHToB J1.1.
MenneneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKHUX OJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalusl, KalblUid W MX
COEMHEHHU B COOTBETCTBHM C IOJOKEHUEM 3JEMEHTOB B llepmomgmueckoi

CUCTCMC U CTPOCHHUEM HUX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XHUMHYECKON CBsS3U. THUMBI KpHUCTaNIMYECKUX
pelETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU
U BUJa XUMH4YecKo# cBsi3u. Knaccudukanus 1 HOMEHKIaTypa HEOpraHMYeCKux
BEIIECTB (MEXIyHapoaHas U TpUBHalbHas). XUMHUYECKUE CBOMCTBA BEIIECTB,
OTHOCAIIMXCS K  PA3IMYHBIM  KJJaccaM HEOpPraHMYEeCKUX  COCIUHEHUH,

TCHCTUYCCKAA CBA3b HCOPraHNUCCKHX BCUICCTB

1.3

Knaccugukarus XuMHuecKuX peaklui Mo pa3IMyHbIM pU3HaKaM (10 YUCITY U
COCTaBy Y4YacTBYIOUIMX B PpEakLUUH BEILECTB, MO TeIloBoMy 3¢ddekry, mno

W3MEHEHHIO CTENeHEH OKHCICHHS XMMHYSCKHX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




M0 yYacTHIO KaTalu3aTopa). OK30- W OSHIOTEPMUYECKHE  pPEeaKIuH,

TEPMOXUMHUUYECKHUE YpaBHEHUS. [IOHATHE O CKOPOCTH XUMUYECKOW peaKI U

1.4

[Tonsatne 00 OOpaTHMMBIX M HEOOpPATHMBIX XMMHYECKHX peakiusx. [ToHsatue ¢
TOMOTE€HHBIX U I€TEPOreHHBIX peakuusax. [IonaTHe 0 XUMHUYECKOM PaBHOBECHUH.
@akTopsbl, BIMAKOLIME HA CKOPOCTh XMMHMYECKOW pEaKUMM U II0JO0KEHUE

XUMHNYECKOT'O PaBHOBECHA

1.5

OKHCANTENBHO-BOCCTAHOBUTENBHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTENbHOM  peakuuu.  CocTaBieHHE  ypaBHEHMH
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN C MCIOJIB30BAHMEM METOMA

3JIEKTPOHHOTO OanaHca

1.6

1.7

Teopust AMEKTPOTUTHUECKON HUCCOIUALUU. DICKTPOJIUTHI U HEIICKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AUCCOIUAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XuMudeckon cBsizu. CteneHp auccouuani. CUibHbIC U CIa0bIe AIEKTPOIUTHL.
Peakiun monHOro oOMeHa. YCIOBHUS NPOTEKAHHWS pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHMsI peakiuil. CBoOWCTBa KHUCIOT,
OCHOBAaHMH M COJIEM B CBETE€ TPEJACTABICHUA 00 3JICKTPOJUTHYECKON

JUucconuanuu. KadecTBeHHEIE pPCaKknu Ha HOHBI. IlonsTue o TUOAPOJIN3C coleit

XVMUYECKUI SKCIIEPUMEHT: O3HAKOMJIGHHE C MOJCIISIMH KPUCTALUTHYECKHX
PEmETOK HEOPraHWYECKHX BEIIECTB — METANIOB M HeMeTauioB (Tpadura u

anmMasa), CIIOKHBIX BELIECTB (XJIOpWAA HATpHs); WUCCIENOBAaHUE 3aBHCUMOCTH
CKOpPOCTH XHUMHUYECKOW peakluu OT BO3JIEHCTBUS pAa3lIUYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
IMCCOIMALMKM  KHUCJIOT, INeJoYe W comell  (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); TPOBEJICHHE OINbITOB, HWUIIOCTPUPYIOIUX MPU3HAKU
IIPOTEKaHUs peaKkuii HOHHOTo oOMeHa (0O0pa3oBaHueE O0cajKa, BbICIECHUE Ta3a,

o0pa3oBaHHE BOJIbI); OIBITOB, WJUIIOCTPUPYIOUIMX MPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN (TOPEHHE, PEaKklUMU Pa3IOKEeHUs, COCAMHCHUS);
pacro3HaBaHHE HEOPraHUYECKHX BEIIECTB C IOMOIIbI0 KaUeCTBEHHBIX pPeaKIuil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramisr u ux COCANHCHUA

2.1

OO6mrast  xapakTepucTUka TaJoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTeTeHn OKucieHus. CTpoeHue u pu3ndeckre CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHME CBOWCTBA Ha IIpUMEpe XJopa
(B3auMoOJIeHiCTBHE C MeTallJIaMH, HEMeTaJUlaMH, Inejodamu). XJIOPOBOAOPO.

ConsHas KkuciioTa, XMMAYECKHE CBOMCTBA, IIOJIyYeHNe, IpuMeHeHue. JlelictBue




XJIOpa M XJIOPOBOJAOPOZAa Ha OpraHu3M uejoBeka. BakHeimine XJopuibsl U U

HAaxO0/ICHUE B MIPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpOCHUs
aTOMOB, XapakTepHble cTeneHu okuciaeHus. Ctpoenue u Gpu3nyecKue CBOMCTBa

MPOCTBIX BEIIECTB — KHCIOPOAa M Cepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KUCJIOpOJa M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOECHUE,

¢usnueckue W XUMHYECKHE CBOMCTBA. OKCHIBI cepbl KaK MpeACTaBUTEIH
KHCIIOTHBIX OKcHJIOB. CepHasi KUCIIOTa, (pU3MYECKHE M XMUMHUYECKHE CBOMCTBA
(oOmme Kak TpeacTaBUTENs Kiacca KHUCIOT M crernupudeckue). XuMHUECKHUe
peakiuu, Jekallue B OCHOBE MPOMBIIUIEHHOTO CIMoco0a MOMyuyeHUs CepHOM
kucnotThl. ITpumenenne. Conu cepHOW KUCIIOTHI, KaUECTBEHHAs pEaklMs Ha

cynbdar-uoH. Haxoxaenue cepbl U e€ coelWHEHUIl B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPY>KAroIIeH Cpesbl COSAMHEHUSIMU CEpPbl (KUCIOTHBIE JTOXKH,

3arpsA3HEHUC BO3AyXa U BO,I[OéMOB), CII0COOBI €T0 IpeaOoTBpallCHHA
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OO6mrast xapakTepHCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIEHUsA. A30T, paCIPOCTPAHEHHUE B IPUPOJIE,
(dbu3MYecKue U XUMHYECKHE CBOMCTBA. KpyroBopot azoTa B mpupojae. AMMHaK,

ero (u3uvecKkre W XUMHUYECKHE CBOMCTBa, MoilyueHUe W mpumMeHeHue. Conu
aMMOHUS, UX (QU3NYECKHWe M XUMHUYCCKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHass peakiusi Ha MOHbI aMMOHHSA. A30THasg KHUCJIOTa, €€ IMOJy4YECHUE
(u3MYecCKue W XMMHYECKHE CBOWCTBa (0OlIMe Kak MPEJCTaBUTENS Kiacca
KUCJIOT ¥ crenuduueckue). Vcmonp30BaHne HUTPATOB U COJIEM aMMOHUS B

KauecTBE MUHEPAIbHBIX YJI0OpeHHid. XUMHUECKOE 3arps3HEHUE OKPY>Karolei
Cpelbl COeTMHEHUSIMH a30Ta (KUCJIOTHBIC TOKIH, 3arPSI3HEHHE BO3AyXa, TOYBbI

1 BOJIOEMOB)
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®ocdop, amnorponHele Monupukauuu ¢ocdopa, puzNUEcKue U XUMHUYECKUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas xkucnora, QuUIMUECKUE U
XUMUYECKHUE CBOWMCTBa, moiydeHue. lcmonb3oBanue QocdaroB B kauecTBe

MHUHEpaJIbHBIX YA0OpeHU

2.5

Obmas xapakrtepuctuka 31neMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHblE€ CTENEHU OKHCIEHHUS. YTIJEepoJ, aJUIOTPOITHBIE
Moaudukanuu, pacnpocTpaHeHHEe B TpUpoJe, (U3MUeCKHe U XUMHUYECKHE
cBoiictBa. Axacopomus. KpyrosopoT yriepoma B mpupojge. OKCuabl yriaepoja
X (u3nuecKkue M XMMHYECKHE CBOWMCTBA, JCWCTBHE HA KUBBIC OPTaHU3MBI,

IMOJIYUCHHE U ITPUMCHCHUC. OKOJIOTHYECKHE Hp06HeMBI, CBsI3aHHBIC C OKCHUJOM




yriepona(IV); rumore3a rno0anbHOrO TOTEIUICHHWS] KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTa U €€ COMM, UX (UINYECKUE M XUMHUYECKHE
CBOWCTBa, TOJYYCHHUE W TNpHMeHeHHe. KauecTBeHHas peakius Ha KapOoHart-
nonbl. Mcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, MPOMBIIUICHHOCTH W

CEIIbCKOM XO3SHCTBE

2.6

[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COEIMHEHUSIX
yriepona (MeTaH, 3TaH, STWIEH, aleTWUJICH, 3TaHOJ], TJIHUIEPUH, YKCYCHas
kucnora). Ux coctaB u xumuyeckoe ctpoeHue. [lonstue o Ouoiormuecku
BAKHBIX BEILECTBAX: XHUpaX, O€nKax, YIJEBOJaX — U HMX POJU B KU3HU
yenoBeka. MaTepuaibHOE €IWHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOMCTBAa, IOJyY€HUE U
npumenenue. CoequHeHUs] KpeMHusi B npupoze. OOuiue mpeactaBieHus 00
okcuze kpemuusa(IV) u kpemaueBoit kucnore. CHIIMKAThI, UX UCTIOJIB30BaHUE B
OBITY, MEANIIMHE, TPOMBIIUIEHHOCTU. BaxxHeilne cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [Ipobrnembr OGe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMHUYECKUI HKCHEPUMEHT: M3ydeHHe oOpa3loB HEOPraHUYECKUX BEILECTB,
CBOMCTB COJIIHOM KHCIIOTBI; IIPOBEJICHHME KAadyeCTBEHHBIX PEAKIUN Ha XJIOPHUI-
HMOHbl M HaOJIOJICHHE MPU3HAKOB HUX IPOTEKaHMs; OIBITHl, OTpakarollne
¢bu3nUecKre 1 XUMUYECKHE CBOWCTBA TAJIOTEHOB M X COSIMHEHHUN (BO3ZMOXKHO

UCTOJIb30BaHUE BHJIEOMAaTEPUANIOB); O3HAKOMJICHME C 00paslamMH XJIOPUIOB
(raloTeHHIOB); O3HAKOMJICHHE C o0OpasmaMud cepbl U e€ COCAMHCHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMaTepHalioB); HAOMIOJEHHE Mpolecca
oOyriauBaHus caxapa Moj JIEHCTBHEM KOHUEHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3y4YeHHE XMMUYECKUX CBOICTB pa30aBIEHHON CEpHON KHUCIIOTHI, NPOBEIECHUE
KayeCTBEHHOM peakuuu Ha Ccyib(ar-MoH U HaONIOJeHHe Ipu3Haka e¢
MIPOTEKaHUs1; 03HAKOMJIEHHE C PU3NYECKMMH CBOMCTBAMU a30Ta, pocdopa 1 ux

COEMHEHUH (BO3MOXKHO HCIIOJI30BAaHUE BHJEOMAaTepHaloB), oOpazLaMu
a30THBIX U (POCPOPHBIX YIOOPCHHUIA; TTOTyUIeHUE, COOMpaHue, pacTIO3HABAHKE U

U3y4YEHHE CBOICTB aMMMaKa; IPOBEIACHHME KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHHUA U  ¢ocdar-uOH U U3y4YEHHE TIPU3HAKOB HUX IPOTEKaHMS,
B3aMMO/ICHICTBHE KOHLIEHTPUPOBAHHOMN a30THON KUCIOTHI C MeNIbIO (BO3MOXKHO

UCIOJb30BaHUE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJENeH KPUCTAITMYECKUX

pemiéTok anmasza, Trpadura, ¢yJulepeHa; O3HAKOMJIEHHE C  IPOLIECCOM

a7copOLMu pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPONCTBOM




MPOTHBOTa3a; TOJIy4YeHUE, COOMpaHWe, paclio3HaBaHHE W W3yYeHHE CBOMWCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KA4YeCTBEHHBIX pPEaKUMid Ha KapOoHAaT- u
CWJIMKAT-UOHBl M W3yYeHHE NPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHHE C
NPOAYKIMEH CHIUKATHON MPOMBIIUICHHOCTH; PEIICHHUE SKCIEPUMEHTAIbHBIX

3aJa4 110 TCMC «Baxxneimue HemMeTamIbl U UX COCANHCHUA»

MeTamisl 1 uX COCAMHEHUA

3.1

OOw1ast xapaKTepUCTUKA XMMUYECKHUX 3JIEMEHTOB — METAJIIOB HA OCHOBaHUHU UX

noynoxenuss B Ilepuonnueckolr cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u ctpoeHust aToMoB. CTpoeHre MeTauioB. MeTtandeckas CBs3b U
METAJJIMYECKasl ~KpUCTalUIM4ecKass pemérka. JIEKTPOXUMUYECKUH  psf

HaHpH)KeHI/Iﬁ METAaIJIOB

3.2
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duznveckre U XUMHYECKHEe CBOMCcTBa MeTaiioB. O0mIre crnocoObl MOTyYeHHUs
MeTtasuioB. [loHsTHE O KOPPO3UK METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTajib, YyTyH, JIOPATIOMUHUHN, OPOH3a) U UX IPUMEHEHUE B

OBITY ¥ TPOMBIIITICHHOCTH

I_HCJ'IOLIHLIC MCTalJIbI: IIOJIOKCHHEC B HepHOﬂHHCCKOﬁ CUCTEMC XHUMHUYCCKHUX

anemeHntoB .M. MenzeneeBa; CTpOEHHME HMX aTOMOB; HAXOXKIAECHUE B MPUPOJE.

duznveckre U XUMHYECKHUEe CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbI U
TUAPOKCHUIIBI HATpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METaNIOB M MX

COeIUHEHUN
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[llenoyHo3eMenpHplE  METAUIBl  MarHUd M KaJbLUN:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreMe XxumMudeckux 3y1eMeHToB [[.1. Menneneesa; crpoenue
X aTOMOB; HaxoXAeHue B mpupoje. Pusnmueckue U XUMHUECKHE CBOMCTBa
Maraust U KaJbIUs. Baxneinmme COCIUHCHUA KaJIbIIH (OKCI/II[, THAPOKCHU I,

comnu). JKEcTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEHUS

3.5

3.6

Amomunuii: nonoxkenne B [lepmoanueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.W. MeHneneeBa; CTpOCHHE aTOMa; HaxoKJAeHUE B mpuponae. dusznyeckue M
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOWCTBA OKCHIA U TUIPOKCHUIA

AJIFOMUHU A

Keneso: nonoxenne B [leproguyeckoil cucTeMe XUMHUECKUX AeMeHToB [[. 1.
MeHeneeBa; CTpOGHHE aTOMa; HaxokJIeHue B npupoae. Pusnueckue u
XUMHUYECKHe cBoMcTBa jxene3a. Oxcuabl, ruapokcunbl u coiu xenesa(ll) u

xene3a(lll), ux cocras, CBOWCTBA U MOJTYUYCHHE

3.7

XHUMHUYECKUMN SKCIICPUMCHT: O3HAKOMIJICHUC C O6p8.3L[aMI/I METAJIJIOB U CIIJIaBOB,

ux (u3MueckuMH CBOMCTBAMM; U3YyUEHUE PE3yJIbTaTOB KOPPO3HHM METAJIJIOB




(BO3MOXKHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHSI OKCHJIa KalbllUsi W HATpus C BOAOH (BO3MOXKHO
UCIOJIb30BaHUE BHAEOMATEPUANIOB); HMCCIEIOBAHUE CBOWCTB >KECTKOW BOIBI;
mpoiiecca TOpPEHHs Kejle3a B KUCIOpojAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPHU3HAKOB NMPOTEKAHMSI KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Marausi, xanblusi, adtoMuHus, uuHka, sxeneza(ll) u xenmesa(Ill), memu(Il);
HaOJI0/IEHUE U OMMCAHKE MTPOLIECCOB OKPAIIMBAHUSA [IITAMEHU HOHAMHU HATPUS,
Kaug ¥ Kajublusg  (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THUAPOKCHIA ATOMUHHUS U THIPOKCHIA
LIMHKA; PeIlIeHHEe IKCTIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeiime Metanisl u

UX COCAUHCHUS»

Xumus u OKpYyIKaromas cpelia

4.1

4.2

HoBrie MaTCpuaJibl U TCXHOJIOI'UU. BemecTBa u MaTCpHrajibl B HOBCGHHCBHOﬁ
JKM3HU YeI0BEKa. XUMHS U 300pPOBLE. be3omacHoe MCc0Ib30BaHNE BEIICCTB U
XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMomp MMpu XUMHUYCCKHUX OXKOrax H

OTPABJICHUSAX

OCHOBBI ~ 3KOJIOTMYECKOW  TIPAaMOTHOCTH.  XUMHYECKOE  3arpsi3HEHHE
okpy»katomeit cpeasl [1/IK. Ponb xuMuu B peiieHuH 3K0JIOTHYECKUX TPOOIIeM.
[IpupoaHble WCTOYHHMKH YTIIEBOAOPOAOB (Yrojb, MPUPOIHBIA Ta3, HE(TH),

MPOIYKTHI UX MEpepabOTKU, UX POJb B OBITY U MPOMBIIIEHHOCTH

4.3

XUMUYECKHUI dKCTIEPUMEHT: U3yUeHHE 00pa3lioB MaTepUaoB (CTEKIIO, CIIJIaBbl

MCTAJUJIOB, TOJIUMEPHBIC MaTepI/IaHLI)




HPOBEPAEMBIE HA OI'2 10 XUMHWU TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

Kon
NpoBepsIeMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K NPeIMETHBIM Pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero odopa3osanusi Ha ocHoBe ®PI'OC

1

Hp CACTAaBJICHUC!

1.1

O TMI03HABAa€MOCTHU SIBICHUI MNPUPOIbI, MOHUMAHUE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKON HAayKH Kak 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa oOOmIell KyJbTypbl M MPaKTHYECKOM
JIESITEIbHOCTH 4YeJIOBEKa B YCJIOBHUSX COBPEMEHHOIO OOIIECTBA;

IMOHUMAaHHEC MECTAa XUMHHU CPCAU NPYTIUX €CTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MCTOJAaX IIO3HAHHA, B TOM YHCJIC SKCIICPHUMCHTAJIBbHbBIX
TCOPCTUUCCKHUX MCTOAAX HMCCICOOBAHUA BCIICCTB W UIYUCHUA
XUMHYCCKHX peaKum“I; YMCHHC HCIIOJIB30BAaTh MOJICIHN JJIA

00BACHEHHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 c¢epax npoeccHOHaIBHOMN 1eATEIbHOCTH, CBA3aHHBIX ¢ XUMUEH U

COBPEMCHHBIMU TCXHOJOTUSIMHU, OCHOBAHHBIMMW Ha JOCTHIKCHHAX
XMMUYECKON HayKH, YTO MO3BOJIUT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoei Oyayiieit npodecCuoHaNbHON AeSITEIbHOCTU
U clenaTb OCO3HAHHBIM BBIOOP XMMMHU Kak NMPO(UIBHOTO MpeaMera

MIPU TIEPEX0/I€ Ha YPOBEHb CPETHETr0 00IIero 00pa3oBaHus

Bragenune cuctemMoil XMMHYECKMX 3HAHUMM M yMEHUE NPHUMEHSTh

CUCTEMY XUMHNYCCKUX 3H8.HI/II71, KOTOpas BKIIKOYACT:

2.1

Ba)KHEHIIIME XUMHYECKHE IIOHATHS. XUMHYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS I
HEOJTHOPOJIHAs CMECh, OTHOCUTENIbHbIE aTOMHAas W MOJIEKYJIsIpHas
Macchl, KOJHMYECTBO BEIIECTBAa, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, OKCHA, KHUCIOTa, OCHOBAaHME, COJIb (CpemHss), XUMUYEeCKas
peaknusi, peakluy COCIUHCHHS, PEaKIMH Ppa3JIOKEHUsS, PEaKIuu
3aMelIeHMs], Peakiuy OOMeHa, TeryioBoM 3(pdexT peakiuu, SK30- H
SHAOTEPMUYECKHUE PEAKIUU, PACTBOP, MACCOBAs OIS XHMHUUYECKOTO

9JICMCHTA B COCAUHCHNN, MACCOBAs OOJI U ITPOUCHTHAA KOHICHTPANA

BELIECTBa B paCTBOPE, SIPO aTOMa, JIEKTPOHHBIH CJI0M aToMa, aTOMHas




opOuTanb, paadyc aToMma, BaJE€HTHOCTb, CTENEHb OKHUCIICHUS,
XUMUYECKas CBS3b, IEKTPOOTPULIATEIILHOCTD, IIOJIIPHAs U HENOJIApHAas
KOBaJCHTHAs CBSI3b, MOHHAas CBA3b, METAUIMYECKAs  CBS3b,
KpUCTAJUIMUECKass peleETKa (aTOMHas, WOHHAs, MeTaJlJIndecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHUOH, IEKTPOJIUT U HEIJIEKTPOJIHT,
AIIEKTPOJIUTUYECKAST  UCCOIMALUS, pEeaklMu HMOHHOTO OOMeHa,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLUUH,  OKHUCIUTEIb  H
BOCCTAHOBUTENb, OKHUCIIEHUE W  BOCCTAHOBJIICHME, DIIEKTPOIIU3,
XMMUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHMbIE peaKLuH,
CKOpPOCTb XUMHUYECKOM peakuuu, karanusarop, IIJK, xopposus

METAaJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralONIMe 3aKOHbl XUMMHU: 3aKOH COXPAaHEHHMsS Macchl,
nepuoanueckuii 3axkoH J[.M. MenneneeBa, 3aKkOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOl"aI[pO
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3.1

3.2

TCOPUU XUMHU: ATOMHO-MOJICKYJISApHAasA TCOpHU-, TCOPHA

AIEKTPOIUTUYECKON TUCCOLIMALAN
Brnanenne ocHOBaMM XUMUYECKOW TPAMOTHOCTH, BKJIIOYAKOIIECH:

YMEHHE NMPaBUIIbHO UCIOIb30BaTh U3YUEHHBIE BEIIECTBA U MaTepHalIbl
(B TOM 4ucie MUHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBbI,
HOPOAYKTHl MEpepabOTKU MNPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrns, mpupogHoro rasa, HeTH) B OBITY, CEJIBCKOM XO35HCTBE, Ha
IPOM3BOJICTBE M IMOHMMAaHHE 3HAYEHUS XKUPOB, OEIKOB, YIJIEBOJIOB
JUISL OpraHN3Ma 4eJIoBeKa; YMEHUE MPOTHO3UPOBATh BIMSHUE BEILIECTB
U XMMHUYECKMX IPOLECCOB Ha OPraHU3M YE€JIOBEKa U OKPYKAIOILLYIO
IPUPOAHYIO CpENy

YMEHHE HHTETpUpPOBaTh XUMHUYECKHE 3HAHUS CO 3HAHUSMHU JIPYrHX

y‘le6HHX npeaMCETOB

3.3

HaJIM4Me OmnbiTa paboThl C Pa3IMYHBIMM MCTOUYHUKAMH HH(POpPMALUU
o XUMHMM (Hay4dHasi U HAy4YHO-TIOIYJIApHAs JIUTepaTypa, CIOBapH,

CIPAaBOYHHUKH, HHTEPHET-PECYPCHI)
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YMCHUC 00BEKTHBHO OLCHNBATDH PIH(bOpMaI_[I/IIO O B€IICCTBAX, HX
MMPEBPAIICHUAX n MMPaKTUYICCKOM MIPUMCHCHUHA n YMCHUEC

HCIIOJIb30BAaTh €€ I pCIICHU A y‘-I€6H0-H03HaBaT€HbHBIX 3aJa4d

Bnagenne ocHoOBaMH MOHSITHIHOIO arrmapara U CHMBOJHUYCCKOTO

S3bIKa XHMMUH JId COCTaBJICHUSA (bOpMy.]'[ HCOPTraHNU4YCCKUX BCHICCTB,




YpaBHEHUM  XUMHUYECKHUX  pPEaKIMi; OCHOBAMHM  XUMHUYECKOM

HoMeHkatypsl (IUPAC u TpuBuansHOM)

YMeHne OOBACHATH CBS3b MOJIOKEHHUs 3nmeMeHTa B Ileproanyeckoit
CUCTEME C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMsS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (cOcTaB M 3apsn  sAapa, oOIee YHCIOo
JJIEKTPOHOB), pPACIpPENeIEHUEM HIIEKTPOHOB IO 3HEPreTHYECKUM

YPOBHAM aTOMOB IICPBLIX TpéX NnNepruoa0B, Kajiud U KaJlblUAd

7.1

IIpencraBnenue O  NEPUOAMYECKONM  3aBUCUMOCTH  CBOMCTB
XMUMUYECKHUX 3JIEMEHTOB (PaJuyC aToMa, 3JIE€KTPOOTPHULATENBHOCTB),
IIPOCTBIX U CIIOXKHBIX BEIIECTB OT IIOJIOXKEHUS DJJIEMEHTOB B
[lepuonuueckoif cucreme (B ManbIX MEPUOAAX UM IJIABHBIX

MOJTPYIIax) U AIEKTPOHHOTO CTPOSHHS aTOMa
YMmenue kiaaccuuIpoBarh:

XUMHNYCCKHUEC DJICMCHTBI

7.2

HCOPraHNM4YCCKUC BCIICCTBA

7.3

XUMHUUYCCKUC PCAKIIUU

YMmeHue OIIPCACIIATD:

8.1

8.2

BAJICHTHOCTb U CTCIICHb OKHUCJIICHUA XUMHUUYCCKUX OIJICMCHTOB, 3aps/

HoHa

BHUJl XMMHYECKOW CBA3M M THUI KPUCTAUIMYECKOW CTPYKTYphl B

COCAUMHCHUAX

8.3
8.4

9.1

9.2

XapaxkTep Cpebl B BOJHBIX PACTBOpaX BEMIECTB (KUCIOT, OCHOBAHM )
OKHCITUTENh U BOCCTAHOBUTEIH

YMeHne xapakTepru3oBath (pU3ndecKrue 1 XUMHUIECKHUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCJIOPOM, O30H, BOJIOPOJI, TpaduT, anamas,
KpeMHU#, a30T, docdop, cepa, XJIOp, HATPUM, Kamuil, MarHuii,
KaJIbLIMM, aJTFOMUHHM, KEI€30)

CJIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX pPacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJAOPOA, OKCHUIbI M THUIPOKCHUJbI
metaiioB [-IIA rpynn, amtomunus, meau (I1), umuka, xenesa (II u
II), oxcunst yraepona (I u IV), kpemuus (IV), azora u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a30TUCTas, a30THasi,

dbocdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA M UX COJIH)
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MPOTHO3UPOBAaTh M  XapaKTepH30BaTh CBOMCTBAa  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa UM CTPOCHH:A, INMPUMCHCHHUEC BCHICCTB B
3aBUCUMOCTH OT UX CBOI>'ICTB, BO3MOJXHOCTDH ITPOTCKAHUA XUMHUYICCKUX

MIPEBpAICHHUI B Pa3IMYHBIX YCIOBUIX

YMeHHe coCTaBIATh MOJIEKYJISIPHBIE Y MOHHBIE YPAaBHEHUSI PEaKkiuii, B

10
TOM YHCJIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUiA
103 WUTIOCTPUPYIONINX ~XUMHYECKHAE CBOWCTBA HM3YYCHHBIX KJIACCOB
. (TpyIi) HEOPraHUYECKHUX BEIIECTB
10.4 MOJTBEPKIAIOLIUX F€HETUYECKYIO B3aUMOCBSI3b MEXK/1y HUMU
11 YMeHue BIYUCIATH (IPOBOAUTE PACUETHI):
11 OTHOCUTENIbHYIO MOJICKYJIIPHYI0O ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COEIMHEHUH
11.2 MacCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YypaBHEHUSM XHMHUYCCKHX PCAKIUH W HAXOIUTh KOJIWIESCTBO
' BellecTBa, 00BEM U MacCy peareHToOB WM IPOAYKTOB PEaKIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJAAMHM  HAy4YHOro  TMo3HaHus  (HaOdrozeHwue,
101 W3MEPEHHE, IKCTICPUMEHT, MOJCIIUPOBAHNE) TIPU U3YyUYEHUHU BEILIECTB U
' XUMHUYECKUX SBIIEHUH; yMeHue cGhopMynupoBath MpodieMy U
MIPEIUIOKUTH IyTH €€ PeIICHUS
122 O6e3omacHO pabOThHl ¢ XUMHUYECKHMHU BEIECTBAMH, XHUMHYECKOM
' MOCYAO0H U Tab0paTOpPHBIM 000PYIOBAHUEM
mpaBUJIaMu 0€30M1aCHOTO 0OpaIIeHHs ¢ BEIIECTBAMHU, UCTIOIb3YEMBbIMU
B ITOBCETHEBHOM KU3HHU, ITpaBUIaMHU TTOBEACHUS B IEISIX COSPEKCHUS
123 3IOPOBBSl U OKpY’KaIOILEH MPUPOIHON Cpeapl; MOHMMaHUE Bpenaa
' (ormacHOCTH) BO3NIEUCTBHSI HA JKHMBBIE OPTraHU3MBI OIPEIACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO
BO3JIEUCTBUS
3 Hannuue npakTUyecKMX HABBIKOB TUIAHUPOBAHMS W OCYIIECTBICHUS
CIIEAYIOMNUX XUMHUYECKUX SKCTIEPUMEHTOB:
31 M3y4YeHUE U ONMMCaHNe (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMJICHHE

C (I)I/ISI/I‘-ICCKI/IMI/I u XUMHNYCCKHMMH SIBJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKY IPOTEKAHUS XUMUYECKUX PeaKuit

13.2

U3ydeHHe Crioco0OB pa3/ecHusl cMecei

13.3

MOJlyYeHUE KHCIOpoJa M U3Yy4YeHHE €ro CBOMCTB; MOJydeHue
BOJIOPO/Ia U U3YYEHHUE €r0 CBOMCTB; MOJYUYEHHUE YTIEKHUCIOro Trasa 1

HU3Yy4YCHHUC €TI0 CBOfICTB; MMOJIY4YCHUC aMMHAKa U NU3YUCHUC €TO CBOMCTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JoJiel

pPacTBOPEHHOIO BEILIECTBA

13.5

13.6

MIPUMEHEHUE WHUKATOPOB (;rakmyca, METHUJIOpaHkKa u
denondTanenna) sl OMpeNeNIeHUsT XapakTepa Cpeldbl B pacTBOpPax

KHUCJIOT U LIeJIouei

UCCIEOBAHME M ONMCAHWE CBOMCTB HEOPraHMYECKUX BEIECTB
Pa3JIMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBUSI KUCIOT C METaJIaN
OKCHJAaMU  METAJUIOB,  PAacCTBOPUMBIMH U HEPAaCTBOPUMBIMU
OCHOBAaHMSIMH, COJIIMHM; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHWI;
BBITECHEHME OJHOIO MeETaula JpYyrMM W3  pacTBOpa  COJH;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB AOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX CO€HHH€HHﬁ>); ((3JI€KTpOJII/ITI/I'-ICCKa$I
JUucconuanusy, «Baxneimue HeMmeTamlIbl MU HUX COCIUHCHUA,

«Baxxaelme MeTaluIbl U UX COSIUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WLUIIOCTPUPYIOIIWE  MPHU3HAKH
NPOTEKAHUsl peaKMii MOHHOIO OOMEHA; KaueCTBEHHBbIE peakIUH Ha
NPUCYTCTBYIONIME B BOJHBIX PAaCTBOPAaX HOHBI: XJIOPUA-, OpOMHI-,

uomuna-, cynbdar-, Qocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THIPOKCHU/I-MOHBI, KATHOHBI aMMOHUS, MarHus, KaJjbIHs, aJIOMHHHSA,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

YmMmenue:

14.1

14.2

NPEJCTaBIATh pPE3yJbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaOMUIl U BBIABIATH AMIMPHUECKUE

3aKOHOMEPHOCTH
YCTaHABIIMBATh CBSA3HM MEXIY peajibHO HAOII0JaeMbIMU XUMUYECKUMU

SIBJICHUSAMU U TTPOLECCAMU, ITPOUCXOAAIIUMHU B MAKpO- U MUKPOMHUDPE,

OOBSACHATH NPUYMHBI MHOI000pa3us BELIECTB

VI,



HEPEYEHD 3JIEMEHTOB COIAEPKAHUA, IPOBEPAEMbBIX HA
OCHOBHOM I'OCYAAPCTBEHHOM 3K3AMEHE 110 XUMHH

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

1

HepBOHa‘IaHLHBIC XUMHNYCCKHEC ITOHATHUA

1.1

YucTele BCIICCTBA U CMCCH. Crioco0n1 pa3saciiCHuA cMmecent

1.2

AToMBI WH MOJICKYJIBI. Xumudeckue dyieMeHTB. CHMBOJBI  XUMHYECKHX

9JICMCHTOB. HpOCTbIC " CJIOKHBIC BCIICCTBA.

1.3

Xumnueckas popmysia. BareHTHOCTh aTOMOB XMMHUYECKHX 371eMeHTOB. CTerneHb

OKHUCJICHUA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHuTENbHAs aTOMHas Macca.
OTtHOCHUTENbHAS MOJICKYJIApHAas Macca. MaccoBas m0JIs1 XUMAYECKOT'0 JIeMEHTa

B COCIUMHCHHNUN

1.5

1.6

KomndectBo BemectBa. Moab. MomsipHass mMacca. MoJsipHbId 00BbEM Ta3oB.

B3anMOoCBsI3b KOIMYECTBA, MAaCChl M YUCIIA CTPYKTYPHBIX €IMHHUILL BEIIECTBA
®u3nuecKue U XUMUYECKHE SIBJICHUs. XMUMHYECKAsl peakuus U €€ IPU3HAKH.
3aKOH COXpaHEHHs MacChl BEIECTB. XUMUUYECKUE YPAaBHEHUS

Ilepnonnueckuii 3akoH M lleprogudeckas cucTeMa XUMUYECKHX 3JIEMEHTOB

.. Menneneena. CTpoeHre aTOMOB

2.1

[Tepunognueckuii 3akoH. [lepuoguueckas cucremMa XumMmudeckux 3semenToB JI. 1.
Menpneneesa. Ilepuoael n rpynnel. @U3HYECKH CMBICT MOPSAKOBOTO HOMEpA,

HOMCPOB IICPUOJa U I'PYIIIBI JICMCHTA

2.2

Crpoenue aromoB. CocTaB aToMHBIX saep. M3orombl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTroMOB MepBbIX 20 XUMHYECKUX JJIEMEHTOB

[Tepnognueckout cuctemsl /.M. MenneneeBa

23

3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kajblusi (paguyca aToMOB, SJIEKTPOOTPUIATEIHHOCTH,
METaUIMYECKMX M HEMETaUIMYEeCKMX CBOMCTB) W HMX COCJUHEHUH B
COOTBETCTBUU C TIOJIOKEHUEM JJIEMEHTOB B llepumoamyeckoid cucreme H

CTPOCHUCM HUX ATOMOB

CrtpoeHue BemiecTBa

3.1

Xumuueckasi cBsi3b. KoBasieHTHast (MOJsipHasT W HEMOJISIPHAs))  CBS3b.
DNEeKTPOOTPULIATEILHOCT ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

Meramnyeckast CBSI3b
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Tunbl KpUCTAIMUECKUX PEmETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKast),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U BUIA

XHMMHYECKOH CBI3H

Baxneiie npeacTaBUTENIM HEOpraHW4Yeckux BemiecTB. Hemeramnsl U ux

COCAMHCHNA. Mertannsl U uxX COCIUHCHUA

4.1

Krnaccupukanust u HOMEHKIATypa HEOPraHMYECKUX COCIMHEHUH: OKCHIOB
(coneoOpa3yromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHbIC) u
HecosieoOpasyronie; OCHOBAHMHU (IIETOYM M HEPAaCTBOPHMBIE OCHOBAHUS);
KUACIOT  (KUCIOpPOJCOACpKAIIMEe ©  OECKUCIOPOJHBIC, OJHOOCHOBHBIC U

MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

@u3nyeckue MW XUMHUYECKHE CBOMCTBA MPOCTBIX  BEIIECTB-HEMETAILIOB:

BOJIOPOJIa, XJIOpa, KUCIOPOa, cephl, a3oTa, hocdopa, yriaepoaa, KpeMHHUS

4.3
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dusnyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpHiA, KaJIud, MAarHusd W KaJlblUs, aJJlFOMHHUSA, KCJIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PAL HAIPSDKEHUM METAJIOB

dusznuecknue M XMMHUYECKHE CBOMCTBa BOOOPOAHBIX COC,Z[I/IHCHI/If/'I HEMCTAJJIOB:

XJIopoBOaOpoOaa, CCPOoBOAOPOaa, aMMHUAKaA

4.5

®dusnyueckue W XUMHUYECKHE CBOMCTBAa OKCHUIOB HemeTaiwioB: cepbl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yrmepoma(ll, 1V), kpemuus(IV). [lonyuenue

OKCHJ0B HEMCTAJIJIOB

4.6

4.7

4.8

4.9

Xumudeckue cBoicTBa okcuaoB: MetamoB [A—-IIIA rpynn, nunka, memu(ll) 1

xkenesa(ll, II). TTomy4yeHne OKCHI0B METAIIIOB

XUMHYECKHE CBOMCTBA OCHOBAHMW M aM(OTEPHBIX THAPOKCHUIOB (Ha MpHUMeEpE
THJIPOKCUIOB  AIIOMMHUS, JKene3a, IuHKa). IlodydeHue ocHOBaHUM W
aM(OTEpHBIX THIPOKCUIIOB

OO01mye XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEepPHHUCTOM, CEpPHOU, a30THOM, (ochopHO, KpeMHHEBOU, yroibHOU. OcolObie
XMMHMYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.

ITomyuyenue kucmot

OO0mme XuMHUYECKHe CBOMCTBA CcpeHux cotiei. [lomydenne comneit

4.10

[Tonyuenue, cobOupaHue, pacloO3HABAHHWE BOAOPOJA, KHUCIOPO/Aa, aMMHAKa,

YTJICKUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[Tony4yeHue aMMmuaka, CEpHOW M A30THOM KHMCIOT B HPOMBIIIIEHHOCTH. OOmue

CIOCOOBI TIOTYYEeHUSI METAJIJIOB

[SY]




4.12

I'eneTmueckas CBA3b MECXKOY KilaCCaMHU HEOPraHUYCCKHUX CoeI[I/IHeHI/Iﬁ

XUMHUYECKUE PeaKIuu

5.1

Knaccudukanus XuMudeckux peakiuii Mo pa3IuYHbIM IpU3HAKaM: TI0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TemioBoMy 3¢ ¢dekTy, 1o

W3MEHEHHIO CTEeIICHEH OKHUCIICHUS XMMHUYSCKHUX 3JIEMEHTOB

5.2

TennoBoii 3 PeKT XMMUIECKON peakIii, TePMOXUMHYECCKUE YPaBHEHHS. DK30-

Y DHAOTEPMUYECKUE PEaKIUU. TepPMOXUMUYECKHE YPABHEHUS
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5.5

OKHCIUTEIIEHOBOCCTAHOBUTEIILHBIC pCaKknuu. OKuCcIUTEIN U BOCCTAHOBUTEIIH.
Hpoueccm OKHCJIICHHUA u BOCCTAaHOBJICHMU . :‘)HGKTpOHHHﬁ OajaHc

OKHCITUTEIHLHOBOCCTAHOBUTEIILHON PEAKIIUU

Teopust reKTpOIUTHYECKON nuccorranuu. KaTnoHbl, aHHOHBI. DJIEKTPOIUTHI U
HEANEKTPONauThl. CHIIbHBIC U Ci1a0bIe 37IeKTPOHUTh. CTENeHb TUCCOIUAIluN
Peakiiun monHoro obmeHa. YcCnoBusi MPOTEKaHUS peaKkIuii MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPABHCHUA peaKI_II/Iﬁ

Xumus u OKpYyzKaromas cpecaa

6.1

BemectBa m Marepualbl B IIOBCEJHEBHOM JXW3HM ueloBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHMYECKUX peakuuid B J1abopaTopuu U OBITY.

HepBaﬂ nmoMoumb IIpu XUMHUUYCCKUX OXKOI'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpyKaromed cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpeA0TBpAIIECHUS
[Ipenenpuast nmomyctumas kouuentpanus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpolsieM. YCWwieHHe mnapHUKOBoro sddekra,

pa3pymi€HueC 030HOBOI'O CJIOA

6.3

[Ipumenenue cepswl, a3zora, ¢ocdopa, yrieposna, KpeMHUS U HUX COEIUHEHUH B
ObITY, MEIUIUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3zsicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPaIOMUHUI, OpoH3a) B OBITY H
HPOMBIIIJIEHHOCTH UX coeuHeHH. [IoHsATHE 0 KOPpO3UK METaIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI KX OT KOPPO3UU

6.4

[TpuposHble HUCTOYHHMKHU YTJIEBOJIOPOAOB (yroyib, NPUPOAHBIA ra3, HeQTh),

MPOAYKTHI X TiepepaboTKu (O€H3UH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH

6.5

[lepBoHavanbHbIe TOHATHS OO OPraHMYECKHX BEIIECTBAX KAK O COCIUHEHUSIX
yraepoaa (MeTaH, 3TaH, THIIEH, alleTUJIeH, TaHOJ, INIULEPHUH, YKCYCHas KUCII0Ta).
[TonsiTrie 0 OMOMOTUYECKU BaXKHBIX BEHIECTBAX: KHUPaX, OesKax, yriieBoAaax — U UxX

POJIN B )KU3HHU YCJIOBCKA




PacuéTtnr:

7.1 o popMysiaM XUMHUECKUX COSAMHEHUI
7.2 Macchl (MacCOBOM) JOJU PacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

» Xumusi: 8- kiacc: 6a30BbI YPOBEHb: YUEOHUK; 5-€ U3/IaHKe, epepadOTaHHOE
[Na6puensn O.C., OctpoymoB WN.I'., CrnagxoB C.A. AxuuonepHoe OOLIECTBO
«3narensctBO «IIpocBemienne»

» Xumusi: 9-if kiacc: 0a30BbIl YPOBEHB: YUEOHUK; 5-€ U3aHue, IepepadoTaHHOE
INabpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. AkimoHepHOE OOIIECTBO
«M3parensctBO «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

1. O. C. I'abpuensu, 1. B. Axcénona, C. A. CnagkoB ""Metoaudeckue
peKOMeHIaluu AJis yuuTens K yaeOHuky "Xumus - 8 ki." O. C. ['abpuensina, U.
I'. Octpoymoga, C. A. Ciankosa"

2. l'abpuensn O. C., Bocko6oitnukona H. I1., AmykoBa A. B. Hactonbnas kaura
yuutesnsd. XuMus. 8 KiI.

3. I'abpuensu O. C., Bockoboitnukosa H. I1., Amykosa A. B. HacTonbHast kaura
yautens. Xumus. 9 Ki.

4. Xumusi: 8—9-¢ kiracchl : 6a30BbIM YPOBEHB : METOIMUECKOE ITOCOOHE K
yuebnukam O. C. I'abpuensna, U. I'. Octpoymosa, C. A. Crnagkosa / O. C.
["abpuensy, C. A. Craakos.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
UHTEPHET

bu6mmoreka [JOK
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