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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON TPOrpaMMbl OCHOBHOTO O0IIEr0 00pa3oBaHusl, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QenepanbHOM paboueld MporpaMMBbI
BOCIIUTAHUS U ¢ YIETOM KOHIEMIIMHU MPENoiaBaHusl yIeOHOTO npeameTa « XuMuUsH
B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanmu.

[Iporpamma mo XuMUU Ha€T TPEJCTABICHHE O IENIX, OOIIeld CTpaTeruu
OoOy4eHHs, BOCIHUTAHHMS ¥ Pa3BUTHUA OOYYAIOIIUXCS CpPEICTBAMH y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Mo KiaccaM M CTPYKTYpUPOBAHHUE I10
paszenaM MW TeMaM MpPOrpaMMbl IO XHWMHH, OINPEAEHSAET KOIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEepUCTUKU CoZlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCT ~ U3YYEHUSI XHUMHUM C y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4e€OHOro MpoOIecca, BO3PACTHBIX
0cOOEHHOCTEeW  00ydwarouuxcsi, Onpenenser BO3MOXHOCTH MpeAaMeTa IS
peanuzanuy TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOMN
nporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHMs, a TaKXKe TPEOOBaHUN K
pe3yabTatam 00yueHUss XUMUU Ha YPOBHE LIeJIeld U3y4eHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATENbHOCTH OOYYAIOMIErocsi MO OCBOEHHUIO
y4eOHOT0 COJIepKAHMUS.

3HaHUWE XUMHM CIYKUT OCHOBOM [jIsi (OPMUpPOBAHHUS MHPOBO33PEHUS
0o0yyJarolierocsi, ero MpeACcTaBICHUN O MaTEpPUATBLHOM EIWHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XMMHUEWU MPECTABICHUS O B3aMMONPEBPAILICHUAX
SHEPTrUM M 00 HSBONIOIUHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHHUS TI00aTbHBIX
npo0JjieM YCTOMYMBOTO Pa3BUTHSI YEIOBEYECTBA — CBIPHEBOM, HHEPrETHUUYECKOMH,
NUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3PABOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  IJIT  CaMOpasBUTUSL W
dbopMUpoBaHUs KyJIbTYPhl IMYHOCTH, €€ 0011 1 (YHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEM
OoOy4Jarommnxcs, HABBIKOB HX CAMOCTOSTEIbHOW y4eOHOW  JACSITENIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM KM3HU, TaK U B MPOGECCUOHATILHON JIeATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAydHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIS/1a HA €AMHCTBO MIPUPOJIBI U YETIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJaroIIuXcs;



crocoOCcTBYyeT (HOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAY4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B KOJIOTHUYECKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBiieHUs B OOYYEHMH XUMHUU OOECTICUMBAIOTCS CIEIH(PUKON
collep>KaHMsl  y4yeOHOro  MpeaMeTa, KOTOPBhIM  SIBISIETCS  IEJarormuecku
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKHW XUMHH Ha OINpeeEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIIET0 0Opa3oBaHUS OPUCHTUPOBAH HA
OCBOEHHE OOYYalOUUMHCS CUCTEMBI IMEPBOHAYAILHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHWYEeCKOW XUMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TMOHSITUU
OPraHUYECKON XMMUHU.

CtpykTypa copepkaHusi MPOrpaMMbl MO XUMUU CPOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOr0 mojaxoaa K €€ mzydeHuto. ColepkaHue CKIQAbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI TOHATHI O XMMUYECKOU
peakimu. OO6€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPHUHIIUITY
MOCJIEIOBATEIFHOI'0 PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa JI. M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMIMUU;

— YYEHHS O CTPOCHUU aTOMAa U XUMHYECKOM CBSI3U;

— TIPEACTaBICHUM 00 DJICKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OMIIUPUUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YpPOBHS K JPYroMy, BBITIOJNHSASA (DYHKIUU OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH MPAKTUYECKOI0 MPUMEHEHHUS U TOJIYyYCHUs
M3y4yaeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEICTABJIEHNUS O XMMUYECKOU COCTABIISIIOIIEA HAYYHOW KAPTUHBI MUPA B JIOTUKE
e€ CHCTEeMHOW NpHUPOAbI, IIEHHOCTHOTO OTHOILICHUS K HAy4YHOMY 3HAHUIO U
MEeTOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHHU MPOUCXOJUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeaMeToB: «OKpyX Aol MUPY,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

[Ipy wu3yyeHHUH XUMHH TPOUCXOAWT (POPMHPOBAHHE 3HAHWK OCHOB
XUMUYECKOM HAyKU Kak OO0JIaCTHU COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTUYECKOU
JESATETbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPBHI.
3amadya ydyeOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XHMHUYECKUX
3HAHUN — BaKHEUIHX (PAKTOB, MOHATHMA, 3aKOHOB M TECOPETUUCCKUX TOJIOKEHUMH,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



npuoOIIEHUN K HAayYHBIM METOJaM T[O3HaHUA TMPU M3YYECHUU BEIIECTB U
XUMUYECKUX peaKiuii, B GOPMUPOBAHUU M PA3BUTHHU MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWHM B Y4eOHO-NO3HABATENLHOM M y4eOHO-MCCIIEI0BATEIhCKON
JIESTENHHOCTA, OCBOCHHWU TPaBWI Oe30macHOro oOparieHusi ¢ BEIEeCTBAMH B
MTOBCEHEBHOM KU3HMU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs Ba)KHOE
3HaUEHHE MPUOOPENH TaKue Ied, KaK:

— (opMupoBaHWE WHTEIVIEKTYaTbHO pAa3BUTOM JIMYHOCTH, TOTOBOW K
caM0o00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIbHOMY MPUHATHIO PEIICHUM,
CIIOCOOHOM aJIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOy4YeHUS] HA  CHCTEeMAaTHYEeCKOe TMpUOOIIeHUe
0o0y4arommxcsi K CaMOCTOATENIbHOW TMO3HABATEIbLHOM JESITENbHOCTH, HAyYHBIM
MeToAaM IMO3HaHus, (POPMUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUY;

— o0ecIeueHre YCI0BUM, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yJarOITUMHUCS
OMbITa PA3HOOOPA3HOW JEATEIbHOCTH, TMO3HAHUS M CAMOIO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMMN), MMEIOIIMX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3IUYHBIX BUJOB JI€SITEIbHOCTH;

— (opmupoBanmne oO0mEelH (QYHKIIMOHATLHOH W  €CTeCTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATH U OLECHUBATH SIBJICHUS
OKPY’KAIOIIEro MUpa, UCIOJIb3ysl 3HAHWUS M OIBIT, MOJTYYCHHbIC NMPU H3YYCHUU
XUMHUH, TPUMEHITh HMX IMPU PEIICHWU MpoOJeM B TMOBCEAHEBHOM >XH3HU U
TPYIOBOU JIEATEIBHOCTH;

— (opMupoBanre y OOydYarOIUXCA TYMAHUCTHUYECKUX OTHOIICHUH,
MOHUMAHMS IEHHOCTH XUMHWYECKUX 3HAHUN [JI1 BBIPAOOTKH HKOJIOTUYECKHU
1[EJIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYAOBOM JEATEIHHOCTH B LEIAX
COXPaHEHUS CBOETO 3JJ0POBbs U OKPYKAIOLIEH IPUPOIHOU CPEIbI;

— pa3BUTHUE MOTHBALIUM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HA OCHOBE YCBOCHHUS OOIIEYETOBEYECKUX I[CHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOoduis ¥ HAMPaBIEHHOCTH JajJbHEHIIIETO
o0y4eHusl.

OOuiee 4YKMCIO 4YacoB, OTBEAEHHBIX JUISl M3Y4YCHUsS XHMHUM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaiser 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJlelo), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA

8 KUIACC

IlepBoHaYaILHbIC XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XuMUK B KU3HU 4elloBEKa. XHUMHUSA B CUCTEME HayK.
Tena u BemecTBa. PU3MUECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUA B XMUMUU. UHCTbIE BEIIECTBA U CMECH.
Cnoco0sbI pa3jieneHus: CMecei.

ATOMBI W MOJIEKYJIBl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
a1eMeHTOB. [IpocThie U CIIOXKHBIE BelllecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3akOH TIOCTOSIHCTBA COCTaBa BemlecTB. (OTHOCHUTENbHAsT aTOMHasi Macca.
OtHocuTenpHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KomnuectBo Bemectsa. Monb. MossipHasg macca. B3anmocBs3p KoIn4uecTsa,
MacCchl W YHCJIA CTPYKTYPHBIX €IUHMI] BemiectBa. Pacuérel mo Qopmymnam
XUMUYECKUX COCTMHEHUM.

®u3nuecKue U XMMHUYECKUE SBICHUS. XUMHUUECKas peakius U €€ MPU3HaAKHU.
3aKkoH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHUs. Kiaccudukanus
XUMUYECKUX PEaKIUi (COSTUHEHMS, pa3JI0KEHMUS, 3aMEIIICHUs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYJIOH, MpaBuUjiaMu paboOThl B JIaOOpaTOpUH U
npuéMamMu oOpauieHusi ¢ J1abopaTopHbBIM O00OPYAOBAHUEM, U3YUEHHE U ONUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloOB HEOPraHMYECKUX BEIIECTB, HAOIIOJACHUE
¢usznuecknx (IUIaBJeHUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUsS BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaJIMBaHUE
MEHOM MPOBOJOKH, B3aUMOEHCTBUE MEJIa ¢ KUCIIOTOMN) SABICHUMN, HAOIIO/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapusi, pa3joKeHUEe THIPOKCHAa
menu (1) mpu HarpeBaHwWy, B3aMMOICHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3Y4YEHHE CIOCOOOB PA3JEIICHUS CMECEH: C MOMOIIBI0 MAarHuTa, (PUIBTPOBAHUE,
BbINIApUBaHUE, TUCTUIUISAIMS, XpoMaTorpadus, MPOBEIEHUE OYUCTKUA MOBAPEHHOM
conly, HaONIOJEHWE W  ONUCAaHWE  Pe3ylbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAacChl, CO3JAHHE MOJIEJIEM MOJIEKYII
(IapocTepKHEBBIX).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BelECTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — 3j€eMEHT M IIpoCcToe
BerecTBO. Haxokmenue kuciopoma B Tpupone, (GU3NUECKHE W XUMHUYECKUE
cBorictBa (peakiuu ropeHusi). Oxcunabl. IIpumenenue kucnopoaa. CrocoObl



MOJIyYEHUsI KHUCIOpoJla B JadOpaTopud U MPOMBIIUIEHHOCTH. Kpyroopor
KHCJIOpoJia B pupojie. O30H — alioTponHas Mou(uKamus KUCIopoa.

TemnoBoit 3hHEeKT XUMHUYECKOW peakIuh, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCUIIEHHE TapHUKOBOro 3¢ (dekTa, pa3pylieHue 030HOBOIO CIIOsI.

Bonopon — anemeHT UM mpocToe BemiecTBO. HaxokaeHue Bojopoaa B
npupoae, (U3MUECKUEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nosyyeHus. Kucnorsl n conu.

MossipHbiii 00BEM ra3oB. Pacy€Tsl Mo XMMHUYECKUM YPaBHEHUSIM.

Oduznueckue CcBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpbI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 1074 BEHIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeKa. KpyroBopor BOJbI B MPUPOJE.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Kimaccudukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHJIOB:  coneoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpasyromue. HomeHnknatypa okcugoB. DuU3MYECKME U XUMHUUYECKHUE
CBOMCTBA OKCHIOB. [loydyeHne okcuaoB.

OcHoBanus. Kmaccudukanmss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuMi. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonmydyenne ocHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucinor. dusnueckue u
XAMUYECKHE CBOMCTBa KuCIOT. Psang aktuBHoctu merayuioB H. H. bekerosa.
[TonydeHnue Kucior.

Comu. Homenknatypa coseil. @u3n4eckue U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tonmyuyenue cosei.

I'eneTnyeckas CBsI3b MEXKY KJlacCaMU HEOPTAHUYECKUX COEAUHEHHUIM.

Xumuueckuii IKCnepumMenm:

Ka4€CTBEHHOE OMPEAECICHUE COJIEPKAHUS KUCIOPOAa B BO3AYyX€E, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ ¥ U3YYCHHE CBONCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJICMCTBUSl BEILECTB C KHCIOPOJOM M YCJIOBHUS BO3HHKHOBEHUS U
npeKpamnieHusi ropeHus (moxapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OMMMCaHHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHHE M H3Y4YCHUE
CBOMCTB Bogoponaa (ropeHme), B3amMoaeicTBue Bogopoaa ¢ okcumpom meau (1)
(BO3MOXXHO HCIIOJIB30BaHUE BHUJICOMATEPUAIIOB), HAOMIO/ICHNE OOpa3IlOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAaHHE OCOOCHHOCTEM paCTBOPEHMS BEILECTB C
pa3IMYHON PacTBOPUMOCTHIO, TIPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOW J10JI€ll pacTBOPEHHOrO BEILECTBA, B3aUMOJEHCTBUE BOJbI C METANIAMU
(HaTprieM ©  KaiublieM) (BO3MOXHO HCIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHUE O0pa3lOB HEOPraHMYECKUX BELIECTB pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHUE U3MEHEHUSI OKPACKU WHJUKATOPOB B PAacTBOpax KHUCIOT U IIEIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCIIOT C METajulaMH, pPeaKUuid HeWTpanu3aluy, MOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI'0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
AKCIEPUMEHTAJIBHBIX 3a/ad MO TeMme «BakHellne KiIacchl HEOPTraHUYECKHUX
COCIMHEHUN.

[Hepuognueckuin 3axkoH u Ilepuoaumyeckas cucreMa XHMHYECKHX
jnemeHToB JI. U. MenneneeBa. CtpoeHue aroMoB. XHMH4YECKasi CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIAacCU(UKAIMKA XUMUYECKUX dieMeHTOB. [loHsitue o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(pOTEPHbBIE OKCHIbI
Y TUIPOKCHUJIBI.

[lepnoanueckuii 3akoH. [leppoanueckas cucreMma XMMHUYECKUX 3JIEMEHTOB /I,
N. MenpaeneeBa.  Koporkomepuognass W JJUHHONEpUOAHAass  (OpPMBbI
ITepuonnueckoii cucremel xumuueckux dnemMeHToB JI. . Meunneneesa. Ilepuonasl
u rpynnbl. DU3NYECKHIl CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnbl. Onekrponsl. CTpoeHune
AJIEKTPOHHBIX  00OJOYeK aToMOB  TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[lepuognueckon cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxxeHuro B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METALTUYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUJId pa3BuThs Hayku U mnpaktuku. J[. M. MenneneeB — y4y€Hbli U
rpaXKJaHUH.

Xumudeckasi cBsizb. KoBasieHTHast (TMoJiApHAasT MW HEMOJspPHAas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHas CBS3b.

Crenenb  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHMH.
[Iponecchl okucaeHns U BOCCTaHOBJIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepuUMenm:

U3y4eHHE OO0pa3IOB BEIIECTB METAUNIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioKeHUsl, COSAMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anusa MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MNOHATUN, TAK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI OTJAEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mye ecTeCTBEHHO-HAYYHBIE MOHATHUA: Hay4YHbIN (DAaKT, rUIoTe3a, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMepUOJUYHOCTb, HaOI0/IeHNE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SBIICHUE.

®usuka: MaTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIbI, PATMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3MYEeCKue BEIMYUHBI, CTUHUIIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, aApixanue, buochepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMH4YeCKasi peaKus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB JI.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX INEPUONOB, Kaiuus, Kajaplusi M HX
COCIMHEHNH B COOTBETCTBHM C TMOJOXKEHUEM »JJIeMEHTOB B llepmonnueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCALIMXCS K Pa3IW4HbIM KJaccaM HEOPTraHWYECKHX
COCIMHEHNN, TEHETUYECKas CBsI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanuys XuMUYECKUX peaklyid M0 pa3audyHbIM MPU3HAKaM (110 YHCITy
U COCTaBy YYAacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TemIoBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HJIOTEPMHUYECKUE PEAKLIUHU, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHstre 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O FOMOTr€HHBIX M T'e€TepOreHHBIX
peakuusx. [lonsatne o karanmse. [loHsTre 0 xumuueckoMm paBHoBecun. DakTopsl,
BIMSIONIME HA CKOPOCTh XHUMHUYECKOW pEaKUUW M TOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE  pEAKLMHU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON pEaKLUu. CocraBienue YPaBHEHU I



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIMM C  HMCIOJIB30BAaHUEM  METOAA
AJIEKTPOHHOT 0 OaiaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DJIEKTPOIUTHI U HEANEKTPOIIHTHI.
Katuonsl, annonsl. MexaHW3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xuMuuecko cszu. Crenens gucconuanuu. CUIbHbBIC U CIa0bIe STEKTPOIUTHI.

Peakiiun noHHOrO oOMeHa. Y cI0BUS MPOTEKaHUs PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAaIllEHHbIE HMOHHbIE YpaBHEHHsS peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHUW U COJIeM B CBETE MPEJACTABICHUNH 00 IJIEKTPOIUTHUYECKOU
nucconuranuu. KauecTBeHHbIE peakd Ha MOHBL. [IoHATHE O TUAPOIIH3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTUA CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCAa AUCCOLMALMUA KHUCIOT, LIENOYEeH U  COJIEH
(BO3BMOXKHO  HCIIOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKU  MPOTEKaHUS  pEaKUUi  HMOHHOro  oOMeHa
(oOpa3oBaHue oOcajika, BBIIEJICHUE Ta3a, oOOpa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUS), pacliO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IOMOIIBKD  KA4YECTBEHHBIX pPEaKIMid HAa HOHBI, PEHICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmiass xapakTepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJIopa
(B3auMoOzeiCTBUE € MeETAJIaMH, HEMETallaMH, Iejo4amMu). XJIOpPOBOAOPOI.
ConsHast KuCI0Ta, XMMUYECKUE CBOMCTBA, MOJy4YeHHE, NpUMEHEHHe. JlelicTBue
XJopa U XJOPOBOAOPOJA HA OPTraHW3M 4YeJloBeKa. BakHeWlue XJIOpUIbl U HX
HaXO0XJCHHUE B IPUPOLE.

O6mras xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue u (U3MUYEeCKHe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJAA U CEephbl. AJUIOTPOIHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUUecKkre cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XuMuyeckue cBorcTtBa. OKCUABI Cepbl KaK MPEACTAaBUTENN KUCJIOTHBIX OKCHJIOB.
CepHast kuciora, (Qusuueckue U XHUMHYECKHE CBOMCTBa (00IIME Kak
NpEe/ICTaBUTENsl Kjacca KHUCIOT W crnenuduueckue). XHUMHUYECKHE pEeakKIiuw,
JeXalie B OCHOBE IMPOMBIIUICHHOTO CHOCc00a TMONY4YeHHS CEPHOM KHUCITOTHI.
[Iprnmenenue cepror KucoThl. Conm CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue ceppl U €€ COCIUHEHUN B MpuUpojae. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mras xapaktepuctuka 37eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCICHHS. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
buznueckne u XuMHIeckne cBoiictBa. KpyroBopot azora B npupoze. AMMHUak, ero
dbuznueckre U XUMUYECKHUE CBOMCTBA, TIoJyuyeHue u npuMenenne. Conu aMMOHUS,
X GU3NUECKNEe U XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ TojiydeHue, (U3MYECKHUEe U XUMUYECKHUE
cBOMcTBa (0OIIME Kak MpENCTAaBUTENS KJacca KHUCIOT M crheluduyecKue).
Hcnonp3oBaHWEe HUTPATOB U COJIEW aMMOHMS B KayeCTBE MHHEPAIbHBIX
ynoOpeHuii. XMMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COSTMHEHUSIMUA a30Ta
(KUCTIOTHBIE JIOXIW, 3arps3HEHUE BO3/ayXa, MNOuBbl U BOJMOEMOB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, duszmueckne M XUMUYECKHE CBOICTBA.
Oxkcup dhocdopa (V) u dhochopHas Kuciaora, Gu3MIecKue U XUMHIECCKHIE CBOMCTBA,
nonydenwne. Mcnonp3zoBanue hochaToB B KaYECTBE MUHEPAIBHBIX YI00pEHUH.

O6mas xapakrtepuctuka sneMeHToB IVA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoj,  aJUIOTPOITHbIE
Monu(UKAIUKA, PACHPOCTPAHCHHE B TNpuUpoae, (U3NYECKHEe U XUMHUYCCKUE
cBoricTBa. Ancopomusi. Kpyrosopot yriepoaa B npupone. Okcuabl yriepoja, ux
bu3uvYecKkue W XHUMHYECKHE CBOWCTBA, JIEWCTBHE HA KUBBIC OpPraHU3MBI,
MOJyYeHHE U TPUMEHEHUE. DKOJIOTHYECKHE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rin00anbHOrO TOTEIJICHUS KJIMMAaTa, MapPHUKOBBIN
s dekrt. YronpHas KUCIOTa U €€ CONM, UX (PU3NUECKHE U XUMHYECKUE CBOICTBA,
nojiydyeHue W TnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHauanbHbIC TOHITUSL 00 OPTraHUYECKHUX BEIIECTBAX KAK O COCTUHEHUSX
yriiepojaa (MeTaH, 3TaH, STUJIEH, alleTWICH, 9TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTH),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY W TPOMBIITUICHHOCTH.
[ToHsaTHE O OMONOrMYECKN BaXKHBIX BEIIECTBAX: KHUpaX, OCNKax, yriieBojax — U X
poiM B KM3HM ueJoBeKka. MarepuanbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IOJIYYEHUE U
npumenenne. CoeauHeHus KpeMHUsT B mpupojge. OOuue mpeacTaBieHus o0
okcuzae kpemuus (IV) u kpemuHueBor kucinore. CUIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30MacHOro MCIOJIb30BAHUS
CTPOUTENIPHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YCeHHE 0Opa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
MPOBECHNE KAUECTBEHHBIX PEaKlNil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TMPOTEKAHUS, ONBITHI, OTpaKalIue (QU3NYECKHUEe U XHMMHUYECKHE CBOMCTBA
rajoreHoB M WX COEJUHEHHI (BO3MOYKHO UCIIOJIb30BAHUE BHUAEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOpUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasnamMmu  ceppl U €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE Tpollecca OOYIrIIMBaHUsS caxapa MoJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, H3y4EHUE XUMHUUYECKHX CBOWCTB
pa30aBiIEHHOMN CEpPHOW KUCIOTHI, IPOBEJECHNE KaUeCTBEHHOW pEeaKIu Ha cyibdar-
WOH W HaOIIOJICHUE MpuU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUMHEHHH (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 0Opa3iaMu a30THBIX U (PochopHBIX yno0peHul, moiayyeHue,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOMCTB aMMHaKa, IIPOBEJACHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U PocdaT-uOH U U3YyUYECHUE NPU3HAKOB
UX NPOTEKaHUs1, B3aUMOJIEUCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOYXKHO HCMOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4EeHUE MOJENen
KPUCTAINIMYECKUX PEHIETOK anMmasa, Trpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPONCTBOM MPOTUBOrasza, MojyuyeHue, COOMpaHue, pacrio3HaBaHUE U U3y4YEHUE
CBOWCTB YIJICKMCIIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX pEaKklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHUE C
NPOJAYKIIMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHelme HeMeTaJuIbl U UX COCIUHCHUSIY.

MeTaJuibl 1 X COeIMHEHUS

OO0uras xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux noioxeHus B llepuoguueckod cucreme xumudeckux odiementos . .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTamnueckas CBs3b U
METaJUIMYECKasi ~ KpUCTaJUIMYecKas  PemI€Tka.  DJIEKTPOXUMHUYECKUH  psll
HanpspKeHU MetaiioB. OU3MYecKue U XMMUYECKUe CBOMCTBAa MeTalsioB. OOmue
CrocoObl MONIydeHUs: MeTaioB. [loHATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CcrocoObl 3amuThl MX OT Kopposuu. CriaBel (CTasib, YyTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U MTPOMBITINICHHOCTH.

[lemounsie MeTayuibl: mojioxkeHue B Ileproauyueckoil cucteMe XUMUYECKUX
sanementoB JI. M. MenzeneeBa, CTpO€HHE MX aTOMOB, HaXOXJEHHE B IPUPO/IE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIBI U



TUJAPOKCHUIBI HATpusd MW Kanus. [IpuMeHeHue IIEeNOYHBIX METAIOB U HX
COE€IMHEHUH.

[IlemoyHO3€MENbHBIE METAJUIBI MAarHUM W KaJbLMU: TMOJOXKEHUE B
[lepnoguueckoit cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
VX aTOMOB, HAXOXJI€HUE B Ipupoae. PU3NYeCcKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kajplus. Baxueinue coenvHEeHHs] Kaiblusi (OKCHJA, TUIPOKCHJ, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUs!.

AJFOMUHUE: TIOJIO)KEeHUE B [lepronueckor CUCTEME XUMAYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToma, HaxOoxXAeHHUe B Ipupone. Pusnyeckue U
XMMHUYECKHE CBOMCTBA altoMUHMsI. AMGOTEpHBbIE CBOMCTBA OKCUAA U THAPOKCHIA
AJFOMUHUSL.

Kenezo: monoxenue B [lepuoanyueckoit cucteMe XUMAYECKHAX 3JIEMEHTOB /I,
N. MenneneeBa, cTpoeHHE aroMa, HaxOXJIE€HUE B Ipuponc. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, THAPOKCHIIBI U coiu kene3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHIEOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJCHUCTBHS OKCHIA
KBSl M HATpUs C BOJOM (BO3MOXHO UCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
MCCJIEIOBAaHNE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS Kejle3a B KUCIOPOJIE
(BOBMOXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPU3HAKOB  MPOTEKAHMUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KaJblLHWs, AJTIOMHUHUS, [IMHKA, KEJe3a
(11 u xene3a (1), mequ (1), HaOIIOCHUE W ONTMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IIaMEHU MOHAMU HATpusl, KaJIus W Kajdbldid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU/IA ATFOMUHHUS
Y TUJIPOKCHUA LIMHKA, PEIIEHUE IKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TeMe «BakHenmue
METAJUIBI U UX COCTUHEHUSI».

XuMHS M OKPYKAKOLIadA cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW JKM3HU 4YelloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peaknuii B ObiTy. IlepBasi momomp mpu
XUMHYECKUX 0KOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYKarolleil cpenpl (MpeaenbHas OMycTUMast
KOHLIeHTpalus Beuects, aaiee — [1/IK). Ponp xumMun B perieHun 3K0JI0rM4ecKux
npoOseM.

Xumuueckuii IKcnepumenm:

U3ydeHre oOpa3lioB MaTepUaioB (CTEKJIO, CIUIaBbl METALJIOB, MOJUMEPHBIC
MaTepHaIbl).

Mexcnpeomemmuie ceasu



Peanmmszanust MexXnpeaMeTHBIX CBs3€dl MpU W3YYeHHMH XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHSATHUH, SIBISIOIINUXCS CUCTEMHBIMU JUISl OTAENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mye ecTeCTBEHHO-HAY4YHBIE IMOHATHSA: HAY4YHBIM (DAKT, rumores3a, 3aKOH,
TEOpUs, aHaliu3, CHHTE3, KIacCUPUKALUsi, [EPUOJUYHOCTh, HAOIIOJECHNUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJIENb, SBJICHHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOT U, MAaTEPUAIIbI.

Odwuszuka: MaTepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUM 3apsiji, NPOBOAHUKH,
HOJYNPOBOJHUKHU, AUDJIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CriaBbl, (U3MUECKHE BEIMYWHBI, CIUHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHLIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI10OpeHMs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpANbl, TOPHBIE MOPOJBI,
MOJIE€3HbIE UCKONIAE€MbI€, TOILIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yibTaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O OOIIETO
o0pa30oBaHUs JOCTUTAIOTCS B XOJie OOYYEeHHs XUMUU B €IMHCTBE Y4eOHOW U
BOCIIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMA POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSITBIMU B
oOlllecTBE TMpaBWIaMU MU HOPMaMHU TOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMATIU3AIMHN 00 yJarOIIHXCA.

JIM4HOCTHBIE  pE3yAbTAaThl ~ OTPAXKAIOT  TOTOBHOCTh  OOYYaroOmUXcCs
PYKOBOJICTBOBAThCS ~ CHCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAlUM W
paclIMpeHue OIbITa AESTENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1)maTpuoTH4Ye€CKOro BOCIIMTAHMS .

IIEHHOCTHOI'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HACJEuI0, TOHMMAHUS 3HAYCHHUS XUMUYECKOM HAyKH B >KHU3HU
COBPEMEHHOI'0 OOIIECTBa, CIOCOOHOCTH BIJAJIETh JOCTOBEPHOW HHGpOpMAaIME o
NEPEAOBBIX JOCTUKEHUSAX W OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIECTBA;

2)rpaskIaHCKOro BOCTIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax H NpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
NOJIE3HOW,  y4eOHOMCCIENOBATENbCKOM, TBOPUECKOM M JAPYrHX  BHJAX
JeSATeTbHOCTU, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESATEIbLHOCTH IMpHU
BBITIOJITHEHUM Y4eOHBbIX, IO3HABATENbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YIEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOIIM B Tpollecce ITOW Yy4eOHOM JeSITeNIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJAEHHWE M TIOCTYNKH CBOUX TOBApPUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3)IEHHOCTH HAYYHOI'0 IIO3HAHUA:

MHUPOBO33PEHUYECKUE TMPEJCTABICHUSI O BEIIECTBE M XUMHUYECKOW pPEAKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKHM M COCTAaBIISIIOLIUE
OCHOBY JIJI1 TTOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOAHOMN CPENOH, O pOJIM XMMHUU B TIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEIbHbIE MOTHUBBI, HAIPABJICHHBIC HA TOJyYE€HHE HOBBIX 3HAHUHU IO
XUMHUH, HEOOXOIHUMBIC IJiI OOBSCHEHHS HaAOII0JaeMBIX ITPOIIECCOB U SIBICHUH,
MO3HABATEIbHON, WH()OPMAIMOHHOW M YUTATEIbCKOM KYJIbTYpHl, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEILHOM paboOThl C y4eOHBIMH TEKCTaMM, CIPABOYHOU



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K camMOOOpa3OBaHHWIO, MPOEKTHOM W  HMCCIIENOBATEIHCKOU
NEeSATENbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlIaJIbHEHIIIEM;

4)(popMHUpPOBAHNS KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3JI0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 KU3HU, OCO3HAHHUE IOCJIEACTBUUA U
HENPUITUE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJ OE30MacHOCTU TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5)Tpy10BOro BOCIUTAHMS:

UHTEpEC K MPAKTUYECKOMY U3yUYEHHUIO Tpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPYAYy M pe3ylbTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE IMPUMEHEHHSI MPEAMETHBIX 3HAHMM MO XUMHUH, OCO3HAHHBIM BBIOOP
WHJUBUIYaJbHONU TPACKTOPUHU MPOJOJKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATLCA B IPOQPECCUOHATILHOM CpeJIe;

6)3K0JI0TN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€J1€CO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
npaBmI 0€30I1aCHOT0 MOBEAEHUS ITPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUAX,
YIPOXKAIOLIKNX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble NPU U3YYEHUU XUMHH, JJIS
pELIEHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOTHON CPENOU, I TTOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aJbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTHUBHOM U COLIMATIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe wMeranmpeAMETHBIX pe3yNbTaTOB BBIICISIOT 3HAYUMBIE IS
dbopMupoBaHUs MHUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpHus,
NPUHIINI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU W3 ITUX MOPeIMETOB (HOPMUPOBATH MPEJCTABICHUE O I1EJIOCTHOM



HAyYHOU KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC ydeOHbIE NeHCTBHs (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), KOTOpbIC OOECIeuynuBarOT (GopMUpoBaHUE
TOTOBHOCTH K CAMOCTOSITEJIBHOMY IUJITAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
JIeSITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPH OCBOEHUHU
3HAHWM: PACKPBIBATh CMBICT XMUMHUYECKUX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NPU3HAKK, YCTAHABJIMBATh B3aWMMOCBSI3b C JIPYTUMHU TIOHATHIMH), HCIIOJIb30BaTh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKHX PEaKIUH,
YCTaHABIMBATh TMPUIMHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, JCTYKTHBHBIC, 10 aHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIe B XUMUH,
peoOpPa3oBBIBATh IIMPOKO MPUMEHSIEMBIC B XUMUU MOJICIIbHBIC TIPEICTABICHHS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHUMUYeckas ¢GopMylna U ypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISBIATH M XapaKTEPHU30BATHh CYIIECTBCHHBIC
NPHU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3HM U
POTHUBOPEYHS B H3y9a€MbIX MPOIECCAX U SIBICHHUSIX.

Ba3oBble uccienoBaTebCcKue TeiCTBUS

YMEHHE HCITOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUWS, a TaKKe B KayeCTBE OCHOBBI JUisi (OPMUPOBAHUS THUIOTE3BI 10
POBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHUE ONbITa 10 IUIAHUPOBAHUIO, OPraHW3AlMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHuE HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €0 Pe3yibTaT, (HOpMyIUpOBaTh 000OIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTaHHOM pabore.

PabGora ¢ unpopmaumei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOTYIAEMYIO U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcsl NHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIE METOJBl M 3alpoChl MPHU MOUCKE U OTOOpE
uHQOpMallM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [JIsi BBITIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCTONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O UCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/1aud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamy,
apyrumu opMaMu rpadyKy U UX KOMOMHAIMSIMH,

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B Ipolecce ydyeOHOH U
UCCJIEIOBATEIbCKON JEATENbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH INPUPOJHOU
Cpelbl.

KoMMyHHMKATHBHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eiCTBUS:

yMEHHUS 3aJaBaTh BOIPOCH (B XOJ€ Jauajgora W (WIh) IUCKYCCHUH) TIO
CylmecTBy  oOCyXkmaemMoil  TeMbl, (OPMYIHpPOBATH CBOU  MPEHJIOKCHHS
OTHOCHUTEINIbHO BBIMIOJHEHUS IPEAJIOKEHHON 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IOJYYEHHbIE  pe3yJibTaThl  IMO3HABATEJIbHOMN
NEATEIbHOCTY B YCTHBIX M IHCBbMEHHBIX TEKCTax; JeNaThb NPE3CHTALUIO
pPE3yNbTATOB BBHITIOJHEHUS XUMHYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JICATEIIBHOCTM  IPU  PEUICHUU
BO3HUKAIONTUX TPOOJIEeM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB W COTJIACOBAHUS
no3utivii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJIUHAIIUS
COBMECTHBIX JICUCTBUM, OIPEAECICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pa0oThI U JApyTHE).

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOATENbHO ONPEIENSATh LENH JEATebHOCTH, IUIAaHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITEeNbHOCTD, BHIOUPATh Hanbosee d3(PPEeKTUBHBIC CITOCOOBI peIieHUs] yUeOHBIX U
MO3HABATENbHBIX 3aJlad, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
IPEAJIOKEHHBIM QJITOPUTM  JEUCTBUW NPU BBIIIOJHEHUM 33JaHUN C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNHd, YMEHUE
UCIIO0JIb30BaTh U aHAJTU3UPOBATH KOHTEKCTHI, Mpe/jIaracMble B YCIOBUU 3aJJaHUN.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOrO
collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW eaepanbHOll paboueil mporpammoi,
BBIJICTISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenudpuUeckue I8 TpPEAMETHOM o001acTh  «XUMHUS», BUIBI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOI'O  3HAHUS, €ro HWHTEpHpeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xony oOydenus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh COOPMUPOBAHHOCTD Y 00YUaIOIMMUXCS YMEHUM:

e pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATUH: aTOM, MOJIEKYJIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAST M1 HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOT0 3JIEeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiacCUu(PUKaius peakiuil: peakiuu
COCAMHEHUS, PEAKUHH PA3JIOKECHUS, PEaKUUH 3aMEUICHUS, PEAKIINU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOU A((EKT peakiiui,
AIpO aTOMa, JJIGKTPOHHBIM CJOW aroma, aToMHas OpOWTalb, pPaIUyC
aToOMa, XMMHYECKAsl CBS3b, MOJIAPHAS M HEIMOJSPHAs KOBAJIEHTHAS CBS3b,
WOHHAsS CBSI3b, MOH, KaTMOH, aHUOH, PAacTBOp, MAaccoBasl JIOJsl BEHIECTBA
(MporeHTHAas! KOHIIEHTpAIUs) B pacTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MIPUMEHSATH 3TU MMOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBlieHUs (popmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

e ONpENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMSI  BJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIUHEHUU I10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBaJieHTHAs W MOHHAas) B
HEOPraHUYECKUX COCINHEHUSIX;

e packpbiBaTh cMmbici [lepuomnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOTraapo;

e ONUCHIBATH MW XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMMYECKUX DJJIEMEHTOB: pa3jidyarTh [IOHITUS «TJIAaBHAas
noarpynna (A-rpynna)» u «modounasi noarpymnmna (b-rpymnmna)», Maneie u
OOJBIIIME TEPHUOJIbI, COOTHOCUTh OOO3HAUCHMs, KOTOpPhIE HUMEIOTCA B
tabnuie «llepuonnueckass cucrema xumuyeckux osnementos . .
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij siapa, 00Ilee YUciao dJIEKTPOHOB
U pacrpeiesiCHUe X MO JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakliuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIMX B pPEaKIUU
BELIECTB, N0 TEIIOBOMY 3((PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKAsi OMMMCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAaHWS XUMHUYECKUX NPEBpALICHUNA B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSAPHYIO UM  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOrO JdJIeMEeHTa 1o Qopmye
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTA — aHAIU3
W CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTU3aluio, Kiaccudukaiuio,
BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€M — JJISI U3Y4YEHUSI CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCIEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

ClelIoBaTh  IpaBWjaM  [OJb30BAaHUS  XUMHYECKOM  TOCYIOM U
7abopaTopHBIM  000pPYIOBAaHMEM, a TakKKe TMpaBWjiaM OOpamieHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OMNBITOB IO TOJYYEHHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BelecTB (BOJOpPOAA H KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAEIEHHON MACCOBOM JOJEH PpACTBOPEHHOIO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOAUTHL  XUMHUYECKHE  AKCIEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIbI0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 Kkjacce mpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JTOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHMX TNOHSATHUW: XHUMHYECKH
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CIIO)KHO€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUUECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBON 3dexT
peakiuu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOIUTHI, JJIEKTPOJIMUTHYECKAS JIUCCOLMALNS, PEAaKIUH HOHHOIO
oOMeHa, KaTanu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHMCJINTE]Ib,  BOCCTAHOBHTEJb, OKHCIEHHE W  BOCCTAHOBJICHHE,
ajutorTponusi, aMm(GOTEPHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAs, MOHHAas,
METAJUNIMYECKas), KpUCTAJIMUECKass pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeAeTbHO IOMyCTUMAs
koHneHntpanus [TJIK Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX IIOHATHH U
MPUMEHSITh 3TU MOHSTHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUIN XUMHUECKUX PEAKIIUN;

OMPEAENATh BAJICHTHOCTh U CTENEHb OKUCICHUS] XUMHUUECKUX DJIEMEHTOB B
COCIMHEHUSAX Pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIacCy COEAMHEHUU Mo ¢opmysiam, BHJI XUMHYECKOU
CBs3M (KOBaJICHTHAs, WOHHAs, METa/UIMYECKas) B HEOPraHUYECKUX
COCTMHEHUSAX, 3aps/i MOHA M0 XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpaX HEOPraHWYECKUX COCAMHEHMH, TUM KPHUCTAIUYECKOM
PELIETKN KOHKPETHOI'O BELIECTBA;

packpsiBath cMbIca Ilepuomnueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IMOHMMAHHWE: OIKMChIBATh U XapaKTepHU30BaTh
Tabnuunyo Gopmy llepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TMOHATHUS «IJIaBHas moarpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», manble U OONbIIME TEPUOABI, COOTHOCHTH
0003HAYCHHUS, KOTOPBbIE HMMECIOTCS B IEPUOAUYCCKONM Tabauie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieiecHie HX 10 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 2JIEMEHTOB M WX COCAUHEHUU B
npezeax MajibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YU4ETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUUYECKHE DJIEMCHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUEe peakiuu (10 YMCIy W COCTaBYy YYACTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY (PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIMME W CHEMU(UUESCKHEe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEP)KAas OIKUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HMOHHBIX YypaBHEHUN COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKIINI;

COCTaBJISITh YPAaBHEHMS DJICKTPOJMTUYECKONW JHUCCOIMAIIMU  KHUCJIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA MOHHOTO



oOMeHa, ypaBHCHHS pEaKIUH, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHCTHYECKOM CBSI3U MEXIY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXKHOCTH TIPOTEKAHUS XUMHYECKUX TPEBpaIlleHUN B Pa3IUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOT'0 DJJeMeHTa 1o QopMyIe
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MMPOBOJAUTH PAcUEThI
110 YPaBHEHHUIO XUMUYECKON PEaKINU;

coOnogaTh  MpaBuja  IOJIB30BAHUSA ~ XMMHUYECKOW  IMOCYyAOH H
7abopaTopHBIM  O0OpYJOBaHMEM, a TaKXe MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJIUTh  PEAKIUH,  TOATBEPKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACcO3HABAThH OMBITHBIM MyTEM XJIOPHI-, OpOMU/I-,
uonua-, kKapOoHat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THAPOKCHUI-HOHBHI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpPaxX HEOPTaHWUYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIEpallii MBICIUTEIBHON JAEATEILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATU3AINIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIuii, eCTeCTBCHHO-HAyYHbIE METOAbl IIO3HAHHS —
HaAOJIIO/ICHHE, M3MEpPEHUE, MOJEIMPOBAHUE, DKCIIEPUMEHT (pealibHbId U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosanyecTBo yacoB
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckune
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Paznen 1.IlepBoHayasibHble XMMHUYECKHE MOHSATHUS
XuMust — BaxkHast 00J1acTh
11 €CTECTBO3HAHUSA U 5 1 bubmuorexa [IOK
' MIPaKTUYECKON JeATEIbHOCTH https://m.edsoo0.ru/7f41837c
YyesoBeKa
BemecTBa u xXuMuueckue bubmuorexa [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazueny 20
Paznen 2.BakHeline npeacTaBUTEIM HEOPraHNYeCKUX BellleCTB
Boznyx. Kucnopon. Ilonsitue bu6nuorexa [IOK
2.1 6
00 oxcHumax https://m.edso0.ru/7f41837¢c
29 Bonopoxa. Ilonatue o kxuciorax 8 bub6mmoreka [IOK
' U COJISIX https://m.edso00.ru/7f41837¢c
Bona. PactBopsl. [lonsitue 00 bu6nuoreka LIOK
2.3 5 1
OCHOBAaHMSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubmuotexa [JOK
' HEOPraHWYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
HWroro no pazneny 30

Paspnen 3.11lepnonnuecknii 3axkon u Ilepuoanyeckasi cucrema xumudeckux 31eMeHToB /[, U. MenaeseeBa. CTpoeHne aToMoB.

Xumu4yeckas ¢cBsizb. OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE Pe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenpneneeBa. CtpoeHue atoma
Xumuueckast CBA3b. BuG 10K
noImoTeKa
3.2 Oxucamrensio- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [IOK
" 15
TOTO 10 pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1.BemecTBO U XMuMUYeCKUe peakIul
11 IToBTOpenue u yrnyOieHne 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIesIoB Kypca § Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bu6nmnoreka [IOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIEKTPONIUTHYECKAs JUCCOLIUALIMSL. 8 1 bubnuotexa [JOK
' XHWUMUYECKUE PEAKIIUU B pacTBOPAX https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2.HemeTaJJILI M BX COCAMHEHUSA
21 OO61mas xapaKTepuCTHKa XUMUYECKUX 4 bu6nmoreka [IOK
' anemeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XxapaKTepUCTHKa XUMUIESCKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorera LOK
' PYHIBL -€P https://m.edso00.ru/7f41a636
COEJIMHEHUS
OO61mas xapaKTepuCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymmsl. A3ot, pochop u ux 7 Bubnuorexa LIOK
' PYHIBL: ’ P https://m.edso00.ru/7f41a636
COCJIMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
24 anemeHToB |V A-rpynnsl. Yriaepoa u 8 1 1 bubmmorexa [JOK
' ) PYIHbL poa https://m.eds00.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHUS
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznena 3.MeraJJIbI M X COCIUHEHUSA

3.1 OOm1re cBO¥CTBAa METAIIOB 4 E;:FZHZI;TSSZ?B}; $413636
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 Eg{iniﬁT:;igzﬁ £412636
Hroro no pazneny 20
Pa3znen 4. Xumus n okpyxaomas cpeaa
4.1 BemiectBa 1 MaTepuanbl B )KM3HU 4YeJIOBEKa 3 bubmorexa [OK
https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHoe Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchbl
1 [Ipenmer xumun. Posb XUMUHU B )KU3HU 1 bubnuorexa [IOK
yejioBeKka. Tea u BelrecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAX MO3HAHUS B XUMUU 1 bubmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpun U MPUEMBI 1 bubnmoreka [JOK
oOpaireHus ¢ 1ab0opaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctelie BemecTBa u cMecu. CiocoObl 1 but6mmoreka [IOK
paszenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpaxkTueckas pabora Ne 2
5 «Pa3nenenue cmecelt (Ha mpumepe 1 bubmorexa LIOK
a . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU IOBAPEHHOU COJIN)»
bu6nuorexa LIOK
6 A 1
TOMBLI MOTICKyIRE https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE 3JIEMEHThI. 3HAKU 1 bubmuorexa [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U COXHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubamorera LOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSHCTBA COCTaBa BC€IICCTB.

bu6mmoreka [IOK
10 X .B
HMiriecKas opuyna. Banenrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX 3JIEMEHTOB
11 OTHOCHUTENbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHocuTeNnbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHMAYECKOr0 3JIeMEeHTa bubnunorexa LIOK
B CO€IUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MoutspHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SABICHUSA. bubmuorexa [IOK
XuMHU4YecKask peakiys https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus NPOTEKAHUS bubnnoreka [IOK
XUMHYECKHUX PeaKInid https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKHE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Bobluucnenust kKoaudecTBa, Macchl
17 BEIIECTBA 110 YPABHEHHUSIM XUMUYECKUX bubmmorexa [IOK
n N P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanuss XuMHIeCKIX peaKIuit
18 (coenuHeHus, pa3ioKeHHs, 3aMEILECHUS bubamorexa [OK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4Y€HBbIN-
19 sHnukiIoneauct. O0o0IeHne bubmorexa LIOK
' N https://m.edsoo.ru/ff0d40c4
CcHUCTEeMaTH3aIus 3HAHUI
20 KonTtponbnas padora Nel mo reme bubnnorexa [IOK
«BelllecTBa 1 XUMHUYECKUE PEAKIIUM https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech ra3zoB. CocraB bubnnoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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IIPOCTOEC BECIIECCTBO. O30H

dusznyeckre 1 XUMUYECKHE CBOMCTBA

22 KHCIIOpOJia (peaKuu OKUCICHUS, bubamorera LOK
ropenue). TToHsTHe 06 OKCHIAX https://m.edsoo.ru/ff0d4614
CniocoObI MoTy4eHus: KUCI0po/ia B

23 nabopaTopun U bubnnorexa [JOK
npombluieHHOCTH. [ [pumMeHeHne https://m.edsoo.ru/ff0d497a
KHCJIOpO/ia
TennoBoit a3 ekt xumMuueckoi

24 peaKIuu, OHATHE O TEPMOXUMUYECKOM bubnmnoreka [JOK
YpaBHEHUH, IK30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusx
TomnuBo (HedTh, yroiab U METaH).

25 3arps3HeHue Bo3lyxa, CocoObl ero brbmrorexa LIOK

B https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAICHUS
[Tpaktuueckas padora Ne 3 o Teme Bub OK

26 «[lomyuenue u cobupanue KuciIopoaa, nommorexa I
H3yHeHHe €70 CBONCTE https://m.edsoo.ru/ff0d4ae2

97 Bonopoa — anemMeHT u mpocToe bubnuorexa LIOK
BelecTBO. Haxoxienue B npuponae https://m.edsoo.ru/ff0d4dd0

28 ®du3nuecKue U XUMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
BojJiopoia. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmmoreka [IOK

29 Homsrite 0 KCIOTaX # COMX https://m.edso00.ru/ff0d50d2

30 Crioco0bI MoTydeHus: BOJAOPOa B bubnnoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 [TpakTrueckas padota Ne 4 o Teme bubnmnoreka [JOK

«Ilony4yenue u coOupaHue BoAopo/a,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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HN3YUCHHUEC €TO CBOICTBY

32

MounsipHblit 00BEM Ta30B. 3aKOH

bubnuorexa [IOK

ABoraapo https://m.edsoo.ru/ff0d542e
Brrurcnenus o0béMa, KOJIMUECTBA
33 BEIIECTBA ra3a [0 €ro U3BECTHOM bubmorexa LOK
» .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrancnenus 00EMOB ra3os 1o
34 aBHCHHIO PCaKIMKM Ha OCHOBE 3aKOHA bubmorera [IOK
P .. peaith . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH Ta30B
35 Du3NYECKUEe U XUMUYECKHE CBOMCTBA bubmuorexa [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuil. [lonsitue 06 bubmuotexa [IOK
WHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtens. HacrimeHHbIe
37 1 HEHACHI peHHI)IIe) acTBOPBI. MaccoBas bubmorera [IOK
5 P PPI- https://m.edsoo.ru/ff0d5b40
JI0JIsI BEIIECTBA B paCTBOpE
[Tpaktuueckas padora Ne 5 o Teme
38 «[IpurotoBiieHHE PacCTBOPOB C bubnmoreka [JOK
onpeaeIeHHON MacCOBOM JA0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBA»
39 Konrponsnas padora Ne2 o reme bubnnorexa [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, Kiaccudukanus, bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonydyenue u XuMHUYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorera [IOK
: p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHWMsI: COCTaB, KIaccu(puKaIms, bu6mmoreka [IOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

[Tonydenne u XMUMUYECKUE CBOMCTBA

bubnuorexa [IOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [loryueHne 1 XUMHYECKHE CBOMCTBA bubnmorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 cnocoébllj o )CHI/I}I XI/IMI/I‘IZ(I:KI/IG bubmmorexa [IOK
y YHEHI, https:/m.eds00.ru/00ad9474
CBOIicTBa
[paktuyeckas padota Ne 6. Perenue
47 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnnoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUID)
48 ['eneTnueckas CBA3b MEKY KilaccaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHU https://m.edsoo.ru/00ad9a50
bubnuorexa [IOK
49 O06001eHne U cucTeMaTr3aIus 3HaHHK
B H https://m.edso00.ru/00ad9ch2
Kontponbhas pabota Ne3 no teme
50 "OCHOBHBIE KJIACCHl HEOPTAHUUYECKUX bubmmorexa LIOK
o P https://m.edso00.ru/00ad9ela
COEAMHEHUN
[lepBbie MOMBITKU KIacCUPUKAITUU
51 XUMHUYECKHX 3JieMeHTOB. [loHsTHE O Bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
Ilepuoanueckuii 3aKOH 1
bu6nunorexa LIOK
52 [lepronuueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
snemenToB . . MenaeneeBa
53 [Tepronapl, rpyniel, HOATPYIITBI bubmuorexa [{OK
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Ctpoenne aroMmoB. CocTaB aTOMHBIX

https://m.edsoo.ru/00ada52c
bubnuorexa [IOK

54
anep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0UeK
. bubmuorexa [IOK
55 aTOMOB 3JieMeHTOB [lepuoanueckoii
https://m.edsoo.ru/00ada6ébc
cuctemsl J1. 1. MenaeneeBa
XapakTepucTuKa XMMHUYECKOTO
56 AJIEMEHTA 10 €T0 MOJI0KEHUIO B bubmuoreka [IOK
Ilepuonuueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [lepuogndeckoro 3akoHa st
57 pa3BuTus HayKu U npaktuku. /1. 1. bubnmorexa [IOK
MeHnneneeB — y4€HbIN, NENATOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
PesepBHbIi ypok. O000IIEHHE 1
58 CI/ICTIe)MaTI/ISZp WSl 3HAHWI / bubmmorexa [OK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas pabora
Konrponsnas pabora Ne4 no reme
59 «Ctpoenne atomMa. XUMHYECKAsI CBA3hY bubmorera [JOK
P . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickasi mpoBepovHasi padboTa
60 DIIEKTPOOTPULIATEILHOCTH aTOMOB bu6muoteka [IOK
XHMMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
61 Honnasg xuMu4ieckas CBA3b
https://m.edsoo.ru/00adac34
62 KoBaneHntHas nonsipHas XumMuieckas bubnnorexa [IOK
CBS3b https://m.edso0.ru/00adaab8
63 KoBasieHTHas HeNoJsipHas XMMUYeCKas bubnmoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

bu6nmoreka [IOK

64 C 1
TCICHb ORHCITeHI https://m.edsoo.ru/00adae28
65 OKHUCITUTENbHO-BOCCTAaHOBUTEIIHHBIC 1 bubmuorexa [IOK
peakuuu https://m.edso0.ru/00adb076
bubmuorexa [IOK
66 1
OKHCIMTEIH  BOCCTAHOBHTEIIH https://m.edsoo.ru/00adb076
PesepBubIif ypok. O000mIeHHE 1
P P ill bubnuorexa [IOK
67 cucreMaTu3sanusd 3HaHUU 110 TEMC 1
https://m.edso0o.ru/00ad9ch2
«Ctpoenne aroma. XUMUYECKas CBS3b
68 PesepBHblit ypok. O6006111eHNE 1 1 bubnmoreka [JOK
CUCTEMAaTH3aLMs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4yeHusi | o0pa3oBaTeJIbHbIE
padoTbI padoThbI
pecypchbl
Ilepnonueckuii 3aKOH.

1 Ilepnonuueckas cucrema 1 bubnnorexa [IOK
XUMUYECKUX 3yemMeHToB J[. Y. https://m.edsoo.ru/00adb59e
Meuneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMUYECKHUX AJIIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIIaTypa 1 bubnmoreka [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XuMu4eckoi CBsI3U U TUITbI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padota Nel o reme

5 «IToBTOpeHUE M yriryOineHnue 3HaHUIA 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca»

5 Knaccudukanus xumuaeckux 1 bubnnorexa [IOK
pEeaKInii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[TonaTHE O CKOPOCTH XUMUYECKOI

7 eaknuu. IloHITHE O TOMOT'€HHEIX U 1 bubmorexa IOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIUIX
[loHsiTHE O XUMHUYECKOM PAaBHOBECHH.

bu6nuorexa [IOK
8 @DaxTOpHl, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOMN pPC€aKuu U MOJIOXKECHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CHUIbHbIE U cl1a0ble Bubmiorexa IIOK
A TAMATHH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmaorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pet https://m.edso0.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKUE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmaorexa ITOK
ped " https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LHOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [IOK
p a QL. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUH B PACTBOPaX»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIpUMEDE Bubmiorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnnorexa [IOK
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XUMHYECKHE CBOMCTBA, IIOIy4CHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «Honyqunia conf HOM KHCETOTEL https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB»
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubamorexa [OK
https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAUGUKAIIUU CEPBHI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpOCHHE, bubnnoreka [JOK
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bI/BI/IfI[eCKI/IE u xmi)nquKHe CBOMCTBa bubmmorexa [IOK
’ https://m.edso0.ru/00adea28
MIPUMEHEHNE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpPY’KaroIIeH cpelibl COEANHEHUAMHU
cepsl
97 Brruucnenue MaccoBol J0JIM BBIXO/a bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK
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V A-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XHMHYECKHE CBOMCTBA, OJYUYEHHUE U
i https://m.edso0.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyenne amMmmmuaka, U3y4eHUe €ro bubmmorexa [IOK
. i > 3V https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHUS B KQUECTBE MUHEPATbHBIX

32 T00peHnil. XUMHUUYECKOE Bubmaorexa ITOK
yAOLP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmorera [JOK

P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arpsi3HeHUe IPUPOJIHON Cpelibl https://m.edso0.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 U XUMHUYECKHE bubmorera LOK

p P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupel yriaeposaa, ux GuU3ndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou bubmmorexa [IOK
https://m.edso0.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KauecTBenHnas peakuusi Ha KapOoHaT- https://m.edso0.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coequHeHNus bubmorexa LHOK
P https://m.edso0.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrtponsnas pabora Ne3 o reme
. bu6nunorexa [IOK
42 «Bakneimme HeMeTauTbl U UX
https://m.edso0.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METAJJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

N bu6nuorexa [IOK

44 DNEeKTPOXUMHUUECKUN P

HanpsH>KeHUH METaJlIOB

https://m.edsoo0.ru/00ael1156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHECHUAM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp peaiiut, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COICPIKHUT
IpUMECH
46 ITonsaTue o KOPPO3UH METAILIOB bubmorexa HOK
pp https://m.edsoo.ru/00ael278
bubmuorexa [IOK
47
Ilernourbie MeTais! https://m.edsoo.ru/00ael14b?2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJTns https://m.edsoo.ru/00ael14b?2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baxxneiinme coeTUHEHNUS Kb bubmmorexa [OK
A A https://m.edso0.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAHUU
59 JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa OK
" https://m.edso0.ru/00aelae8
YCTpaHEHHUS
bu6nunorexa LIOK
54 An %
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

> (1) u xemne3a (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 matepualibl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edso00.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKalollei cpeabl https://m.edso00.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
HKOJIOTHYECKUX MPOOIIEM https://m.edso0.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubnnorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHUCTEMAaTHU3al A 3HAHUI

https://m.edsoo.ru/00adb33c
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IHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON MIPOI'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

1

ITo Teme: ((HepBOHa‘laJILHBIe XUMHWYCCKUEC ITIOHATHUA»

1.1

pacKpeIBaTh CMBICII OCHOBHBIX XHMHYECKHX TIOHATHH: aToM,
MOJICKYJIa, XUMHYECKHH 3JIEMEHT, IMPOCTOE BEIIESCTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OIHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTENIbHAS aTOMHAas M MOJISKYJISIpHAs Macca, KOJMYECTBO
BEIECTBA, MOJb, MOJISIpPHAs Macca, MaccoBas JOJII XHMHUYECKOTO
AIIEMEHTa B COEIMHEHUU, MOJIAPHBIA O0BEM, XMMHMUYECKas pPEaKius,
KIacCU(UKAMS ~ PEAKIHU:  PEaKIuu  COCAUHCHHS,  PECAKIUU
pa3NoXKEHUs, peaKlIuu 3aMelICHHs, PEaKIUu OOMeHa, 0HK30- U
SHIOTEPMHUUYECKUAE pPEaKIMH, TEIUIOBOW 3PQPEKT peakuu, pacTBop,

MaccoBas J10J1sl BellecTBa (MPOLEHTHAs KOHLIEHTPALKs) B paCTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUU U

MPUMCHATD 9TU IMOHATHA IIPU OITMCAHHUU BCHICCTB U UX npeBpameHHﬁ

1.3

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJHKY U COCTaBJieHHs (HopMyl

BEIIIECTB U YPABHEHUIN XUMUYECKUX peakIui

1.4

pacCKpbeIBaThb CMBICJI 3aKOHOB COXpaHCHUA MacCChlI BCIIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOro Y4Y€HHA, 3aKOHa

ABoraapo

1.5

OonpeaciThb BaJICHTHOCTDb aTOMOB JJICMCHTOB B 6HHapHBIX

COCOMHCHUAX

1.6

I(J'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKUC PCAKINU (HO quciay Hu COCTaBy

Y4YaCTBYIOUIMX B pEaKLMH BEUIECTB, 110 TEIIOBOMY 3(h(DeKTy)

1.7

BBIYUCIIATE OTHOCUTCIBHYIO MOJICKYJIAPHYIO W MOJJAPHYIO MacCChbl

BEILECTB




1.8

BBIYUCIIAThE MACCOBYIO JOJKO XHMHYECKOI'O J3JIEMCHTA II0 (bopMyne

COCJTMHEHM,

1.9

BBIYHCIIATE MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPE

1.10

MPUMEHSATh €CTECTBEHHOHAYUHbIE METOJIbI MMO3HAHUS — HAOJIOJCHUE,
U3MEPEHHE,  MOJCIMPOBAHUE,  OKCHEPUMEHT  (pealibHBId |

MBICJIEHHBIN )

ITo Teme: «BaxHuelimmue MNpEaACTAaBUTCIIM HCOPTAHNUYCCKUX BCIICCTB»

2.1

pPacCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKUX TTOHATHH: OKCH I,

KHCJIOTa, OCHOBAaHHE, COJIb

2.2

OonpeaAc/iTb NPHUHAIJIC)KHOCTh BCIICCTB K OHpGI{GJ’IéHHOMy KJ1accy

coeMHEHUH 110 popMyiam

2.3

KIIaCCU(UIIUPOBATH HEOPTAHUICCKUE BEIIIECTBA
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XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOICTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEpXkAasi OMHCAHHE MpPUMEpPaMU

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIINX XUMHUYCCKHUX peaKI.IPIfI

2.5

2.6

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTHU IPOTCKAHUA XUMHUYCCKUX

MPEeBpaLICHUH B Pa3IMUHbIX YCIOBHSIX

CIe0BaTh NpaBWJIaM MOJIb30BAHUS XUMHUYECKOM TMOCYyIOd H
1a00paToOpHBEIM 00OpYIOBAaHUEM, a TAaK)Ke IMpaBWIAM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHMSAMH TIO BBIOJTHEHHUIO
1a00pPaTOPHBIX XHUMHUYECKHUX OIBITOB IO TMOJTYYCHHIO U COOUPAHUIO
ra3o00pa3HBIX BEIMIECTB (BOAOPOAA M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOpPOB C ONPENCIEHHON MacCOBOM JIOJIEW PacTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI 10
paclio3HaBaHUIO pACTBOPOB IIEJIOYEHM M KHUCIOT C IOMOIIbIO

MH/IUKAaTOpOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U JPYTHUE)

2.7

MPOBOAUTD PACUETHI MO YPABHEHUIO XUMUYECKOM peaKkiiuu

I[To Tteme: «llepuoamueckuii 3akoH u Ilepmoamyeckass cucrema
xumuyeckux saemeHtoB JI. M. MengeneeBa. CTpoeHue aToMOB.

Xumudeckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBUTEILHEIC peaKurumn»

3.1

PaCKpbIBATH CMBICII OCHOBHBIX XHUMHWYCCKHX TTOHSTHH: AApO aroma,
DJIEKTPOHHBIN CIIOW aToMa, aToMHas OpOWTal b, paauyc aToma,

XUMHUYCCKadA CBA3b, IOJIKIpHAd W HCIIOJApPpHAd KOBAJICHTHASA CBA3b,




SJICKTPOOTPULIATCIIBHOCTh, HWOHHAasA CBA3b, HOH, KaTHOH, aHHWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHNUYECCKHUE 3JICMCHTBI

3.3

OMHCHIBATh M XapakTepu3oBarh TaOimuHyto (opmy [leprogmdeckoit
CUCTEMBl XMMHMUYECKHMX DJJIEMEHTOB: pa3jiuyaTh IOHATHUS «TJIaBHAs
noarpynna (Arpynma)» U «nobouHas mnoarpynmna (brpymma)y,

«MaJIbIe» M «OOJIBIINC) NEpUOabI

3.4

packpbiBaTh cMmbica llepuonnueckoro 3akona JI.M. Mennaeneena:
JIEMOHCTPUPOBATh MOHMMAHKE NMEPUOIUUECKON 3aBUCUMOCTU CBOWCTB
XMMHYECKHX OJJEMEHTOB OT HUX TnoyiokeHuss B Ilepuogmueckoit

CHUCTCMC

3.5

COOTHOCUTh  OOO3HAUEHMs, KOTOpbIE HMMEIOTCS B TaOiHIe
«Ilepuonnueckass  cucremMa  XUMUYECKuX  3nemeHtoB .M.
MenzaeneeBa» C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS ATOMOB
XUMHYECKHX JJIEMEHTOB (cocTaB W 3apsij sjapa, o0llee 4YHucio

AJIEKTPOHOB U PACIIPEAEIECHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

ONpeaCITh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

3.7

OnpeacsiTb BUI XAMHUYECKOH CBSI3U (KOBaHeHTHaH u I/IOHHaH) B

HEOPTaHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepPsSieMOro
pe3yJbTara

HponepﬂeMLIe NMpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOI1
06pa30BaTe.TIBHOI7I nmporpaMmmMmbsl OCHOBHOI'O 001Iero OﬁpaSOBaHI/Iﬂ

1

ITo Teme: «BeHleCTBO U XUMHUYCCKaAs PCAKIUA

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TIOHSATHI: pPacTBOD,
ANIEKTPOJIUTHL, HE3JIEKTPOJIMUTHI, DJIEKTPOJIUTHUYECKAs IUCCOLMAIIMS,
peakIuy HMOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOE pPaBHOBECHUE,
oOpaTumMble 51 HeoOpaTuMble peakuuu,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIC peakuuu, OKUCJIUTENb,
BOCCTAHOBUTENb, OKHMCJIEHUE U BOCCTAaHOBJIEHHUE, aAJUIOTPOIMS,
aM(pOTepHOCTb,  XMMHUYECKas CBA3b  (KOB&JIEGHTHAs, HWOHHAf,

MeTaJ’IJ’II/I‘leCKaﬂ), KpUCTAJUIMYCCKaA peméTKa, CIZIaBbl, CKOPOCTb




1.2

XHUMHYSCKOM pCaKu

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHATUH H

MPUMCHSATDH OTU MMOHATHA ITPU OMMMCAHUHN BCUICCTB U UX HpCBpaHICHI/Iﬁ

1.3

COCTaBJISAITh yPaBHEHUS 3JIEKTPOJUTHUECKON AMCCOLMALMN KHUCIIOT,
LICJIOYEH WM COJIEM, IOJIHBIE M COKPAIEHHBIC YPABHEHUS DPEaKLUU

WOHHOI0 0OMeHa

1.4

pPacKpbIiBaTb CYHMIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

MMOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajtaHca dTHX peaKHI/Iﬁ

1.5

MIPOBOIUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peakiiuu

ITo temam: «Hemetaiuiel M wX coeaWHeHUS» W «MeTamabl W HUX

COCOHMHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CTIENU(UIESCKAE XUMUIECKHE
CBOMCTBA IIPOCTBIX U CIJIOKHBIX BELIECTB, MOATBEpXkAAsi OINHCAHHE
[IpUMepaMu MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHMM COOTBETCTBYIOIIMX

XUMHUYECKHUX PEaKLUn

2.2

COCTAaBJIAATh YpPaBHCHHUA peaKuHﬁ, MOATBCPIKAAOIIHNX CYIHICCTBOBAHUC

FeHETUYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOIrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCHMMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUUYCCKHX npeBpameHI/Iﬁ B pa3JIMYHBIX

YCIIOBHSIX

24

CIEI0BAaTh NpaBWJaM MOJIb30BAHUS XUMHUYECKOM TMOCYyAOH H
nabopaTopHBIM 00OpYIOBAaHUEM, a TaKXKe IMpaBWIAM OOpAIIEHUS C
BEILIECTBAMH B COOTBETCTBUM C HUHCTPYKIHMSIMU TIO BBINOJTHEHUIO
1a00pPaTOPHBIX XHUMHUYECKUX OMBITOB IO TMOTYYCHHIO U COOMPAHUIO

1"8.3006p3.3HLIX BCIICCTB (aMMI/IaKa " YIIJICKUCIIOTO ra3a)

2.5

MPOBOANUTH PEAKIMH, TMOJATBEPKIAONINE KayeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IMYTEM XJIOPHI-,
Opomun, womua, kapOowat, Qocdar, cunmkar, cynabdar,
TUJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI M3YyYCHHBIX METAIJIOB,

MPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUYECKHUX BEIIECTB

[To Teme: «XuMuUs 1 OKpYKaroas cpeaay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYeCcKuMX mnoHstui: [IJK

BCIICCTBA, KOPPO31d MCTAJIJIOB

3.2

MNPUMCHATH OCHOBHLIC OIICpalinun MBICJIUTEIbHON JE€ATCIbHOCTH —




aHaJu3 W CHHTE3, CpaBHCHHE, OOOOIICHUE, CHUCTEeMAaTHU3aIlHIo,
BBISIBJICHUE TNPUYUHHO-CIEACTBEHHBIX CBSI3€M — JUIsI  M3yYCHHUS
CBOWCTB BEIIECTB M XUMHUYECKHUX PEAKIMH; €CTeCTBEHHOHAYYHbBIC
METOAbl TIO3HAHUS — HAOIIOEHUE, W3MEpPEHHe, MOJIeTUPOBaHHE,

AKCIIEPUMEHT (peaabHbI U MBICIICHHBII)




HPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KJIACC

Kon

HpOBepSIEMbIﬁ JIEMEHT COACPKAaHUA

1

HepBOHaanBHBIe XUMHNYECKUEC ITOHATHUS

1.1

[Ipenmer xumun. Ponb XMMHM B KU3HM 4YelOBeKa. XUMHUA B CUCTEME HayK.
Tena m BemecTBa. Pu3MueCKUE CBOMCTBA BEIIECTB. ATperaTHoe COCTOSHUE

BCIICCTB

1.2

IlonsaTtue o MeToaax MO3HAHUSA B XUMUM. YHCTHIE BEIIECTBA U CMECH. CnocoObl

paszeseHus cMecen

1.3

ATOMBI W MOJICKYIJIBI. Xumudeckrue d3ieMeHThl. CHMBOJBI  XMMHYSCKHX

31eMeHTOB. [IpocThie U coXKHbIe BellecTBa. ATOMHO-MOJIEKY/ISIPHOE YUEHHE

1.4

Xumunyeckass Gpopmyia. BaneHTHOCTP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocTaBa  BemlecTB.  OTHOcHTENbHas  aTOMHas — Macca.
OTtHOocuTeNnbHAs MOJIEKYJISIpHAsl Macca. MaccoBas 10J1sl XUMUYECKOr0 2JIEMEHTa

B COCAMHCHUN

1.5

KonnuectBo BemectBa. Mosb. MomsipHass Macca. B3aumocBsi3p kosndecTsa,
Macchl M 4YMCIa CTPYKTYPHBIX €IWHMII BemiectBa. Pacuérel mo ¢opmynam

XUMHYECKHX COCTUHEHUI

1.6

Ouznyeckue U XUMUYECKUe SBICHUS. XUMHUYECKas peakius U e€ MpU3HaKH.
3aK0H COXpaHEHHS MAcChl BEIIECTB. XUMHUUYECKue ypaBHeHUs. Kinaccudukarus

XUMHUYECKHUX peaKIuil (COequHEHMs, pa3IokKeHHs, 3aMeIleHus, OOMeHa)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYJ0H, C MpaBUIaMu
pabotel B naboparopum U TpuéMaMu oOpamieHuss ¢ J1ab0paTOpHBIM
o0opymoBaHrEeM, H3y4eHHE H ONHUCAHWE (PU3UUIECKUX CBOWCTB 00pasIoB
HEOPraHWYECKUX BEMIeCTB, HaOmoneHue ¢(u3nueckux (TUIaBJICHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIICHWE U KOHICHCAIUS BOJBI) U
XUMHUYECKHX  (TOpeHHe CBeYM, [MPOKAJIMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICHICTBIE MeJa C KHUCJIOTOW) sBIEHUM, HaAOMIOJEHUE W OMHCAHHE
OPU3HAKOB MPOTEKAaHUS XUMHYECKHX peakuuid (pas3iokeHwe caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOpPUIOM Oapusi, pas3oKeHHE
ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOICHCTBHE JKelie3a C PaCTBOPOM

comm meau(ll), nzyuenue cnocoOOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




¢unbTpOoBaHUe, BbIMApUBAHUE, NUCTWLISAIUSA, XpoMmaTorpadus), MpoBeACHUE
OYMCTKH TIOBAPEHHOW COJIHM, HAOJIO/ICHUE U OTIMCAaHUE PE3YJIbTaTOB MTPOBEACHUS
OTbITa, WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MacChl, CO3JaHUe MoJelen

MOJIEKY (IIIapOCTEPIKHEBBIX )

Baxwneliye npencraBuTeNn HEOPraHUYECKUX BELECTB

2.1

Bo3ayx — cmeck razoB. CoctaB Bo3ayxa. Kucrmopon — sieMeHT U mpocTtoe
BemlecTBo. HaxoxaeHue Kuciopoja B mpupoje, Gpusmdeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcunsl. [lpumenenue kuciopona. CrnocoObl
MOJy4eHUs] KHUCJIOpoAa B JabopaTopud M MPOMBINUIEHHOCTH. KpyroBopoT

Kucaopoja B mpupojie. O30H — aioTporHas MoauduKaIus KUCIopoaa

2.2

TemnoBoit 3 dekT XuMuIecKol peaklnu, TEPMOXUMHUECKHE YpaBHEHHUS, IK30-
U DHJIOTEpMUYECKUE peaku. TOIUIMBO: yrojib U METaH. 3arpsa3HeHue Bo3ayXa,

yCUJIEHUE MTApPHUKOBOTO 3(peKTa, pa3pylieHue 030HOBOTO CII0s

2.3

Bonopon — sneMeHT M mpocToe BemiecTBo. HaxoskneHue Bomopoaa B MPUPOIE,
¢u3nyeckne W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIIOCOOBI TOIyYEHHS.

Kucnorte! 1 comm
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MossipHblii 00bEM ra3oB. PacuéTsl M0 XUMHUYECKUM YpaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTens.  PacTBOpBL
HacpliiienHble 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 70Jiss BellecTBA B pacTBOpe. XHUMHUYECKHE CBOWMCTBA BOJBbI.
OcHoBanug. Ponap pacTBOpOB B MPUPOAE M B KU3HU 4elloBeka. KpyroBopot
BOJbl B MpPHUPOJE. 3arpsi3HEHHWE NOPUPOAHBIX BoA. OxpaHa M OYHMCTKA

IIPUPOJHBIX BOJ

2.6

Knaccupukanust Heopranmueckux coeaumHeHnid. Oxcuapl. Kiaccudukarms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIC, aM{(OTepHbIE) U
HecosieoOpasyromue. HoMmeHkiatypa okxcuaoB. Pusznyeckue M XUMHYECKHE

cBolicTBa OKCUAOB. lloiryyeHne okcuaoB

2.7

OcuoBanus. Knaccudukanus ocHOBaHMHA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHuil. du3nyeckue U XMMUYECKHUE CBOWCTBA

ocHoBaHMi. [TonnyyeHue ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucior. Homenknarypa kucinor. dusuyeckue u
XMMHYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHOocTH MetamnmoB H.H. bekerosa.

[Tonmyyenue kucnot

2.9

Comu. Homenknarypa coseil. @U3NYECKHE M XUMHUYECKUE CBOWCTBA COJIEH.

[lony4yenue conen




2.10

2.11

I'enernueckas cBI3b MECXKAY KilaCCaMHi HEOPraHNUYCCKUX COC,Z[I/IHCHI/Iﬁ

XUMUYECKUN  OKCIIEPUMEHT: Kad4e€CTBEHHOE  OIPENCICHHE  COAEpIKAHMA
KHUCJIOpOJla B BO3/yX€, IOJyY€HUE, COOMpaHUE, paclio3HaBaHUE M H3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUSI BEIIECTB C KUCIOPOIOM H
YCJIOBUSI BOSHUKHOBEHUS U MPEKpAIllEHUsl TOpeHUsl (I1okapa), 03HaKOMIIEHHUE C
oOpa3liaMyd OKCHJOB M ONHUCAaHUE MX CBOMCTB, IOJNy4YeHHE, coOUpaHHeE,
pacro3HaBaHUE W H3YYEHUE CBOMCTB BOJIOpOJa (TOpeHHue), B3auUMOJEHUCTBUE
Bozpopoza ¢ okcuaom meau(ll) (Bo3MOKHO HCTIONB30BaHKUE BUICOMATEPHATIOB),
HaOmroieHne O0O0pa3llioB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBAHUE
0COOEHHOCTEH  pacTBOPEHHUS BEILECTB C PA3JIMYHOM  pPacTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MACCOBOW AOJIEH PAaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCICTBME BOJBI C MeTallaMH (HaTpueM U KajbLUeM)
(BO3MOXKHO HCIIOJI30BAaHHE BHJIEOMATEPUANIOB), OIpEIEICHHE pPacTBOPOB
KHACJIOT M 1IeJIouedl C IOMOUIbI0 HMHIMKATOpOB, MCCIEI0BaHHE OOpa3loB
HEOpPraHMYECKHUX BEIIECTB pAa3jIUYHbIX KJIAcCOB, HAOIIOJCHHE HW3MEHEHUS
OKpPAacKM MHJIUKATOPOB B pacTBOpax KHCIOT U IIeJoYeil, H3ydyeHue
B3aumozeiicTBus okcuga meau(ll) ¢ pacTBopom cepHON KHUCIOTBI, KUCIOT C
MeTaJlJIJaMU, peaKIMi HEUTpalln3alyui, NoJy4YeHHUEe HEPACTBOPUMBIX OCHOBAHMH,
BBITECHEHHE OJHOr0 METalla JApPYyrdM M3 pacTBopa COJIM, pEIICHUE
9KCIIEPUMEHTANIBHBIX 33/au M0 TeMe «BakHelline Kiacchl HEOPraHMUYECKUX

COEeIMHEHUID)

[lepuonnueckuii 3akon u [lepuoanueckasi cucTeMa XUMHUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIHHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

3.1

[lepBpie mMOMBITKM KiIaCCU(PUKALUU XUMUYECKUX dJeMeHTOB. llonstue o
rpynmnax CXOIHBIX AJIEMEHTOB (IIEJOYHBbIE U IIEIOYHO3EMEJIbHbIE METaJlIbl,
TaJIOreHbl, MHEPTHBIE Ta3bl). DIJIEMEHTHI, KOTOpble 00pa3yioT aM(poTepHbIE

OKCHUABI U TUAPOKCHUABI

3.2

[lepunonnueckuit 3axoH. [lepuoanueckas cucreMa XuMu4eckux snemeHToB J[.H.
Meneneesa. Koportkonepuoanas u JUIMHHOIIEpUOAHAS (bopmbI
Ilepnonnueckoir cucrteMbl xuMuuyeckux odnemeHtoB JI.M. Menneneesa.
Ilepuonsl u rpynnsl. PU3HYECKUH CMBICI IOPAIKOBOIO HOMEpPA, HOMEDPOB

Iepruoaa 1 IpyIlibl 3JIEMCHTA

3.3

Ctpoenne atomoB. CoctaB aToMHbIX sifep. M3oronbl. DnekTponbl. CTpoeHue

JMEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHWMHUYECKHUX DJIEMEHTOB




[Tepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepuUCTUKa XUMHUYECKOTO

3JIEMEHTA 10 ero nojoxxkeHuto B [lepuoanueckoii cucreme .. Menneneera

3.4

3aKOHOMEPHOCTH HM3MEHEHHSI paauyca aTOMOB XHUMHUYECKHX DSJIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOWCTB MO TPYINaM H NEPUOAAM.
3nauenue [lepuoanueckoro 3akoHa u llepuogudyeckoit cCUCTEMbI XUMUYECKUX
3JIEMEHTOB Il pa3BUTHUS Hayku W mpakTuku. [[.MI. MenneneeB — y4€HbIN U

rpakJlaHUH

3.5

Xumuueckas cBsa3b. KoBaneHTHas (HOHHpHaH n HCHOJ’I}IpHaH) CBA3b.

9HeKT’pOOTpI/IHaTeHBHOCTB XUMHYECKUX 3JIeMeHTOB. loHHAas CBA3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl

OKHCJICHMS M BOCCTaHOBJICHUA. OKHCINUTENN U BOCCTAHOBHUTEIIH

3.7

XUMUYECKUH OJKCHEPUMEHT: H3Y4YeHHME O0O0pa3lloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJIECUCTBUE THUIAPOKCHIA IIMHKA C pacTBOpaMu KHUCIOT M
11eJI0YEH, MPOBEICHNUE OIBITOB, WUIFOCTPUPYIOLUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEJIBHBIX Peakluid (TOpeHue, peakiiuu pa3ioKeHHs], COSTUHEHNS )

9 KUITIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHUS

BeniectBo 1 xumnueckas peakuus. [loBropenue

11

[lepnonnueckuil 3axoH. Ileprnoauyeckas cuctema XuMU4eCKux 3aemeHToB J1.1.
MenpeneeBa. CrpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHMU CBOMCTB
XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPUOAOB, Kajlus, KaJlbLUi MU HX
COCAVMHEHUN B COOTBETCTBHM C IIOJIOKEHUEM DJIEMEHTOB B Ilepuonnueckon

CUCTEMC U CTPOCHHUECM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHUAbI XUMHUYECKOW CBsI3U. THUMBI KPUCTANIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BUJa XuMHU4eckoi cBsa3u. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIEeCKUX
BEIeCTB (MEXAYHApOAHAs U TPUBHANbHAs). XUMHUYECKHUE CBOWMCTBA BEIIECTB,
OTHOCSIIIUXCSA K  pa3jMyHbIM KjaccaM HEOpPraHMYeCKUX COEIMHEHUH,

TCHETHUYCCKas CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Krnaccudukanms XuMudeckux peakiuii Mo pa3IudHbIM [pU3HAKaM (110 YHCITYy U
COCTaBy YyYacTBYIOIIMX B PEaKUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekrty, mo

W3MCHCHHIO CTCIICHEH OKHCICHHUS XHMHYECKHUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




10 Y4aCTHURO KaTaHI/ISaTOpa) . JK30- n OHAOTEPMHUYCCKUEC p€aKknuu,

TEPMOXUMHNYCCKUEC YPABHCHUAA. ITorasatue o CKOpPOCTH XHUMHYCCKOM p€akuuu

1.4

[onsiTne 00 OOpaTHUMBIX M HEOOPATHMBIX XUMHUECKUX peakuusx. [loHsTue o
TOMOTEHHBIX U F€TEPOreHHbIX peakuuax. [IoHATHe 0 XMMUYECKOM PaBHOBECHH.
@akTopsl, BIMAKOIME HAa CKOPOCTh XMMHUYECKOM pPEaKIMM M IOJIOKEHHUE

XUMHYCCKOI'0 paBHOBECCHUA

1.5

OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIC peaKuuu, 3HeKTp0HHLII>i OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOM pCaKkuuu. CocraBieHue ypaBHeHI/Iﬁ
OKHUCINTCIIPHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ C HUCIIOJB30BaHHCM MCTOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOIUTHUECKON AUCCOIMUALMHU. DIEKTPOIUTHl U HEIJIEKTPOIUTHI.
KaTtnonsl, aHnoHpl. MexXxaHn3M JUCCOLMALIMKM BELIECTB C Pa3IMYHBIMU BHJIAMU
xuMudeckor cBsi3u. Ctenenpb aucconnanuu. CUIbHBIE U CTA0bI€ IEKTPOIUTHI.
Peakiiun nonHoro obmeHa. YcCJIOBHsI TIPOTEKAHHS PEAKIMd MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€¢HHbIE HMOHHBIE YypaBHEHMsI peakiuid. CBoMCTBa KHUCIOT,
OCHOBaHUN M COJIE B CBETE€ TIPEACTABICHUH 00 SIEKTPOIMTHUECKOM

Jucconualnmnu. KadecTBeHHEIC pCaKuuu Ha HOHBI. Ilonsarue o TUAPOJIN3C coleit

1.7

XUMHUECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJENSMH KPHCTAIIMYECKUX
peméToK HEOpPraHWYEeCKUX BEIECTB — METAUIOB M HEMETauloB (rpadura u
alMasa), CIOKHBIX BELIECTB (XJOpWAA HATPUs); MCCIEAOBAaHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOH pEaKIUU OT BO3JEHCTBUS pa3iMYHBIX (DAaKTOPOB;
WCCIIEIOBAaHUE  DIIEKTPOIIPOBOAHOCTH  PAacTBOPOB  BEIIECTB,  Ipoliecca
IUCCOLMANNN  KHCIOT, WIelnodell u coneld (BO3MOXHO HCHOJIBb30BaHHE
BUJICOMATEPHAJIOB); TIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOMIMX TPHU3HAKU
IPOTEKaHUsl peaklMii HOHHOTO oOMeHa (0O0pa3oBaHKE OCa/iKa, BbIIEJICHUE Ira3a,
o0pa3oBaHUE BOJIbl); ONIBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peakuuil (TOpeHHe, pPeakIMK pasyioKEHUs, COCIUHEHMUS);
pacro3HaBaHNE HEOPTaHWYECKHUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKITHii

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

HewmeTamns!l 1 UX coeaMHEHUS

2.1

OO6mas xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe cTeneHu okucinenus. CTpoeHue u Gu3nYecKre CBOMCTBA MPOCTHIX
BEUIECTB — TaJIOreHOB. XHUMHUYECKHE CBOICTBa Ha MpUMepe Xjopa
(B3auMopeiicTBHE C MeTa/llaMd, HEMETaJUIaMM, LIeJI04YaMH). XJIOPOBOJOPO.

ConsiHas KHUCIIOTa, XUMAYECKHE CBOWCTBA, NOJIy4eHHUE, IPUMEHEHHE. JleiicTBre




XJI0pa U XJIOPOBOAOpOJa HAa OpraHM3M 4YCJIOBEKA. Baxuneimme XJIOpuabl U UX

HAXO0XJEHHUE B IPUPOJIE

2.2

OObmass xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u pu3nyecKue cBOMCTBa
IPOCTBIX BEIIECTB — KHCIOPOAa M CEpbl. AJIOTPONHBIE MOIU(PHUKAINN
KHCIIOpOJa U cepbl. XUMHUYECKHE CBoOWcTBa cepbl. CepoBOAOPOJ, CTPOCHHUE,
¢usnyeckne M XUMHUYECKHe CBoWcTBAa. OKCHIBI Cephl KakK MPeICTaBUTENN
KUCJIOTHBIX OKcuJoB. CepHas KUCIIOTa, (pU3NUYECKHEe M XUMHUYECKHE CBOMCTBA
(obmme Kak MpeacTaBUTENs Kilacca KHUCIOT U cnenuduyeckue). XUMUUIECKHEe
peakiuu, Jexalue B OCHOBE MPOMBIIUICHHOTO CIOCO0a MOJIy4YeHUs! CepHOM
kucnothl. IIpumenenune. Comm cepHON KHMCIOTHI, Ka4eCTBEHHAs pEaklMs Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeAMHEHUN B MpUpOe. XUMUYECKOEe
3arpsi3HEHUE OKPYXarollel cpelbl COeTUHEHUSIMU Cepbl (KHCIOTHBIE JTOXK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €0 MpeA0TBpAaIlCHUs

2.3

OObmas xapaktepuctuka 3jeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHBIE CTEIICHN OKUCIICHUS. A30T, pacIpOCTPaHEHHUE B TIPUPOJIE,
¢u3nveckne 1 XUMUIEeCKne CBoMCTBa. KpyroBopor a3ora B npupoae. AMMHaK,
ero (u3uvecknue W XUMHUYECKHUE CBONCTBA, MOJydeHHE W mNpuMeHeHue. Conm
aMMOHUS, UX (u3MuecKkue W XHMMHUYECKHE CBOICTBa, TNpPHUMEHEHHE.
KauecTBeHHas peakuusi Ha MOHbI aMMOHHMs. A30THas KHUCIIOTa, €€ MOJydYeHue,
¢usnyeckne W XUMHYECKHE CBOMCTBa (OOIIME KaK TpEICTaBUTENS Kiacca
KUCIOT U cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B
Ka4eCTBE MHHEPAIBHBIX yIOOpEeHU. XMMHUYECKOE 3arpsi3HEHUE OKpPYKaIoIIeH
Cpelbl COSTMHEHUSMHU a30Ta (KUCIOTHBIC TOKIH, 3arpsi3HEHHE BO3yXa, TIOYBHI

1 BOJI0EMOB)

2.4

®ochop, amnorponHsie Moaudukanuu Gocdopa, pusnueckue U XUMHUUECKHE
ceorictBa. Oxcun dochopa(V) u dochopHas kuciora, Qusnyeckue u
XUMUYECKHE CBOMCTBa, monydeHue. lcmonb3oBanue QocdatoB B KauecTse

MHUHEpaJIbHBIX YI0OpeHHIA

2.5

OObmas xapaktepuctuka 31eMeHTOB |V A-rpynmel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTEMEHW OKUCIEHUs. YTJIepoj, aJuIOTPOIIHBIE
MOIUGUKALMY, pacHpOCTpaHEHHE B MpHpoJe, (U3NYECKHE M XHMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopor yriepona B mpupozge. OKcuIbl yriepoaa,
X (QU3MYECKHe M XMMHYECKHE CBOICTBA, NEWCTBHE HA >KUBBIC OPraHU3MBI,

IMMOJIY4YCHUE U IPUMCHCHHUC. DKOJIOTHYeCKHUE HpO6J’ICMBI, CBsA3aHHBIE C OKCHJOM




yraepona(lV); rumore3a rno0agbHOTO TOTEIUICHHS KJIWMAaTa;, MapHUKOBBINA
apdexr. YrompHas kuciora U €€ comd, WX (UMIECKHE U XUMHUYCCKUE
CBOICTBa, TOJydeHUEe W TpuMeHeHWe. KauecTBeHHas peakims Ha KapOOHAT-
noHbl. Mcmonp3oBanre kapOOHATOB B OBITY, MEIHUIIMHE, TMPOMBIIUICHHOCTH H

CEIIbCKOM XO3SIUCTBE

2.6

[lepBoHavyaIbHBIC MOHATUS 00 OPTaHMYECKUX BEIIESCTBAX KaK O COCIMHEHUSIX
yriaepojna (MeTaH, 3TaH, JTWJIEH, AalETWIeH, 3TaHOJ], TJIULEPUH, YKCYyCHas
kucnora). Ix coctaB u xumudeckoe ctpoeHue. [loHaTtne o Ouomormuecku
BaXXHBIX BEIIECTBAaX: JXHUpaX, OenKax, YrleBogaX — W WX pPOJH B JKU3HH
yejnoBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPraHUYECKUX

COeIMHEHUN

2.7

Kpemnwuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IMOJYYCHHE W
npuMmenenue. CoenuHeHus KpeMHHs B npupoze. OOmme mpencraBieHus 00
okcune kpemMuus(1V) u kpemuueBoii kucinote. CUIMKATHI, UX UCTOIB30BAHHE B
OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTU. BaXkHEHIIe CTPOUTETbHBIE MaTEpHAIIBI:
KEepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [IpoGiieMbr Ge3o0macHOTro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOﬁ KHU3HU

2.8

XUMHUYECKUI HKCHEPUMEHT: H3y4YeHHE OOpa3lloB HEOPraHMYECKUX BEIECTB,
CBOWCTB COJIIHOM KHCIIOTBI; IMPOBEIEHHE KauyeCTBEHHBIX PEaKIMi Ha XJIOpHUJ-
WOHBl W HAOJIOJEHHME MPHU3HAKOB HUX MPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIoOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEPUAIOB); O3HAKOMJICHME C 00paslamM XJIOpUAOB
(TammoreHn1I0B); O3HAKOMJICHHE C oOpasliaMu cepbl W €€ COeAMHEHUSIMHU
(BO3MOXHO UCIIOJIb30BAaHWE BHUACOMATEPHUANIOB); HAOIOEHHE Tpolecca
oOyrauBaHUs caxapa IMoJ JEHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOM KHUCIIOTHI;
U3Yy4EHUE XMMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KHCIIOTBI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha cyabdaT-uoH U HaONIOJEeHHE NpHU3HaKa eé
NPOTEKaHUs; O3HAKOMJIEHUE ¢ (PU3NYECKHMU CBOMCTBaMHU a30Ta, Gocdopa u ux
COEIMHEHUN (BO3MOYKHO HCIIOJIb30BAHME BMJIEOMATEpUANIOB), O0Opa3LamMu
a30THBIX U PocOpHBIX yAOOpEHUi; MOTydeHHe, COOMpaHue, paclio3HaBaHUE U
W3yuyeHHE CBOMCTB aMMHaKa;, IPOBEJCHHWE KAUYECTBEHHBIX pPEAKUUH HAa HOH
aMMOHUS U (QochaT-uOH ¥ HU3yYEeHHE MPU3HAKOB MX MPOTEKaHMS,
B3aMMO/ICHCTBHE KOHIICHTPUPOBAHHON A30THOM KUCIOTHI C MEJbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BMJICOMATEPUANIOB); M3y4YE€HHE MOJAENCH KpUCTAIUIMYECKUX
pewéTok anmasza, rpaduta, (QyuiepeHa; O3HAKOMIIEHHE C MPOLECCOM

azcopOLMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IPOTHUBOra3a; IMOJIy4YeHHe, coOMpaHHEe, PACIIO3HABAHME U H3Yy4EHHE CBOMCTB
YIJIEKUCIIOr0 ra3a; IPOBEIEeHHWE KAayeCTBEHHBIX peakluuid Ha KapOoHaT- U
CHWJIMKAT-UOHBl M M3yYEHUE TIPU3HAKOB HX TMPOTEKAHMs; O3HAKOMIIEHHE C
OPOAYKIMENH CUIMKATHOM MPOMBINUIEHHOCTH; PELIECHUE 3KCHEPUMEHTATbHbBIX

3a/1a4 110 TeMe «BakHen1e HeMeTauIbl 1 UX COEIUHEHHUS))

Mertamisl 1 uX COCIUHCHUA

3.1

OO01mas xapakTepUCTUKa XUMHUYECKHX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkenuss B llepuonnueckonn cucreme xumMuueckux dnemMeHtoB J[.H.
MenaeneeBa u ctpoeHust atToMmoB. CTpoeHHne MeTaioB. MeTaiudeckas CBsI3b U
METAJUIMYECKass KpPUCTAJIMYECKas pemeérka. DJICKTPOXUMHUUYECKUM  psif

HaprI)KeHI/Iﬁ MCTaJIJIOB

3.2

dusznueckue U XUMUYECKHE CBOMCTBA MeTauioB. OOmuMe CrocoObl MOTyIeHUS
MeTasuioB. [loHsATHE O KOPPO3UHM METAJIIOB, OCHOBHBIE CITIOCOOBI 3aITUTHI UX OT
koppo3un. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: MoJiokeHHE B llepumonnyeckoil cucTreMe XHMHUYECKUX
anemeHToB [[.1. Menzneneesa; CTpoeHUE UX aTOMOB; HAXOXKJICHHUE B IPUPOJE.
dusnueckue U XMMUYECKHe CBOMCTBA (Ha mpuMepe HaTpust U Kanus). OKCUIbl 1
THJIPOKCUIBl HATpust M Kanus. [IpuMeHeHHe IIEeNOYHBIX METalioB U UX

COeIMHEHUH

3.4

[llenouyHO3eMeabHBIE  METAIIBI MarHMid ©W  KaJblUWA: IIOJOXKEHUE B
ITepuoauueckoit cucreme xumuueckux deMeHToB .M. MenneneeBa; ctpoeHue
X aTOMOB, HaxXOXJICHUC B npnpoz[e. (DI/I3I/I'-I€CKI/IG U XUMHUYCCKUC CBOﬁCTBa
MAardvdad " KaJbLUsl. Bancﬁeﬁmne COCOMHCHHUA KaJbIIUs (OKCI/II[, FI/II[pOKCI/I)I,

comnn). JKECTKOCTD BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

3.5

AmomuHui: nonokenue B llepuoanueckoil cUcTEME XUMHUYECKMX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHHE aroMma; HaxoXAeHHWE B npupone. Pusndeckue H
XUMHYECKHE CBOMCTBA aIFOMUHUSA. AM(pOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJIFOMHUHUA

3.6

3.7

Kenezo: nonoxenue B [lepuonnueckoi cucreme xumudeckux snemeHToB J[.M.
MeHneneeBa; CTPOCHHE aTOMa; HaXOXIeHHEe B mpupoac. DuznuecKue wu
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCUIb U conu xene3a(ll) u

xkene3a(lll), ux coctas, CBOMCTBA U TIOJTyYEHUE

XUMUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHHUE C O6p33HaMI/I MCTAJIJIOB M CIIJIaBOB,

X (U3MYECKUMHU CBOWCTBAMH; H3yUCHHE PE3yJbTaTOB KOPPO3HH METAJIOB




(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHUAJIOB), 0coOeHHoCTeH
B3aUMOJICHCTBUSL OKCHJAa KaJlbliud W HATpus C BOAOH (BO3MOXKHO
WCIIOJIb30BaHNE BHJIEOMATEPUAJIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOIBI;
nporecca TOpeHHsl Kele3a B KHCIOpoAe (BO3MOXKHO —HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KaYECTBEHHBIX PEAKLUl HAa HOHBI
(MarHusi, Kanplus, amomMunus, uHkKa, xenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0IeHNE M OMUCAaHUE TPOIIECCOB OKPAIIMBaHMA IJIAMEHH MOHAMHU HATPHA,
Kanuss M Kaublusg  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB);
uccieioBaHre aM(pOTEpHbIX CBOWCTB THAPOKCHIA ATIOMUHMS U THUAPOKCHIA
LIMHKA; pEIICHUE dKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHeime MeTauisl 1

HNX COCANHCHUA

XuMHUs U OKpy’Karollas cpejia

4.1

Hosbie maTepuanbsl u TexHonoruu. BemectBa M Matepuanbl B MOBCEIHEBHOM
JKU3HH 4YesloBeKa. XUMUsS U 3/I0pOBbe. be3omacHoe MCnoab30BaHUE BEIECTB U
XUMHUYECKHX peakuui B ObITy. IlepBas moMoImip mpu XUMHUYECKHX O0XKOTax U

OTPAaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHUMHUYECKOE  3arpsi3HEHHE
okpyxaromiei cpensl [TJIK. Pons XxuMuu B pelieHUH SKOJIOTHUECKUX MPoOIeMm.
[IpuponHbIE HMCTOYHUKH YTIAEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HedTh),

HNPOAYKTHI UX MepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYeCKUH OKCIICPUMCHT: U3YUCHHUC 06p3.3]_[0B MaTcpHualioB (CTGKJ'IO, CIIJIaBbI

MCTAJJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)




HHPOBEPAEMBIE HA OI'3 11O XUMHUU TPEBOBAHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
INPOI'PAMMBbI OCHOBHOTI'O OBHIETI'O OBPA3OBAHUA

Kon
NPoBEPsIEMOr0
TpeOOBaHUS

[IpoBepsiembie TPeOOBaHNUS K MPeIMETHBIM pe3yibTaTaM
0230BOr0 YPOBHsI OCBOCHHSI OCHOBHON 00pa3oBaTe/1bHOM
NPOrpaMMbl OCHOBHOI 0 0011ero odpasopanusi Ha ocHose ®PI'OC

1

[Ipencrasnenue:

1.1

0 TI03HABAEMOCTH SIBICHHUU npupoabl, IMOHHUMAaHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XMMMYECKOM HAayKH Kak obiacTu COBpPEMEHHOI'O
CCTCCTBO3HaHUsA, KOMIIOHCHTA O6IHCI71 KYJIBTYPbI H npaKTqucxoﬁ
ACATCIBbHOCTH 4YCJIOBEKAa B YCIOBHUAX COBPEMCHHOI'O 06H_IGCTB3;

IMOHMMAaHHUE MECTAa XUMHUH CPEAN JPYIrUX €CTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAaX IO3HAHUA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HMCCICAOBAHUA BCHICCTB U HU3YUYCHHA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HCII0JBb30BAaATh MOACIIN JUIA

00BsICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o0 ctepax npodeccHOHaTBHON AESITENbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMHYECKOH HayKd, YTO MO3BOJIUT OOYYaIOLIUMCSl paccMaTpuBaTh
XUMHIO Kak cdepy cBoeit Oyayiei npodeccroHanbHON AeSITENbHOCTU
U cJellaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK MPOQUIBHOTO IMpeaMera

MIpH MIEPEX0/I€ Ha YPOBEHH CPETHET0 O0IIET0 00pa30BaHMs

Brnanenne cucreMoll XMMHMYECKUX 3HAHUM M yYMEHUE IIPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHININE XUMHUYECKHE TOHSITHA: XUMUYECKUU 3JICMCHT, aTOM,
MOJIEKYJia, BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HCOAHOpOAHAA CMCCb, OTHOCHUTCIIBHBIC AaTOMHAasA W MOJICKYJIIpHAsA
Macchl, KOJIWYECTBO BEIIECTBA, MOJIb, MOJIIpPHAs Macca, MOJSIPHBIN
00BEM, OKCHI, KHCJIOTa, OCHOBaHHWE, COJNb (CpeImHssl), XUMHUYECKas
peaKkius, pEeaKud COCAMHEHHsS, DPEaKIUH pa3JI0KEHHs, PEaKIuu
3aMeIeHMs], peakiud OOMeHa, TEeTUIOBOW A(DQEKT peakiuu, dK30- U
SHJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas OISl XUMHUYECKOTO
JJIEMEHTA B COSAMHEHUM, MAacCOBAs JIOJIST U MTPOICHTHAS KOHIICHTPAIIUS

BEILIECTBA B PACTBOPE, AAPO aTOMa, JICKTPOHHBIN CIOW aTOMa, aTOMHAast




opOuTanb, paguyc aTroMma, BaJIEHTHOCTb, CTENEHb OKHCJIECHUS,
XUMUYECKasl CBSI3b, AIEKTPOOTPHUIIATEIBHOCTD, MOJISIPHAS U HETIONISIpHAs
KOBaJIGHTHass  CBsS3b, HOHHAs  CBA3b, METAJJIMUECKass  CBS3b,
KpUCTalLIMUecKass pemeérka (aToMHasl, WOHHAas, METauIn4ecKas,
MOJIEKYJISIpHAs), MOH, KAaTHOH, AHUOH, JJIEKTPOJIUT M HEIIEKTPOJIUT,
NEKTPOJIMTHYECKAs  JUCCOLMAllMs, pEeakUuu HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTENIb U
BOCCTAHOBUTEINIb, OKHMCIEHME U  BOCCTAHOBJIEHME, DJIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTUMbIE peaKIvu,
CKOpOCTb XMMMYECKOW peakiuu, Kkaraiauszarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XHMHH: 3aKOH COXPAaHECHHS MacChl,
nepuoauueckuii 3akoH JI.M. MengeneeBa, 3aKOH IOCTOSHCTBA

cocTaBa, 3aKOH ABOTaapo

2.3

TEOPUM  XHMHH: aTOMHO-MOJIEKYJISIDHAasT ~ TEOpHs, TEOpHs

3JIEKTPOJIUTUYECKON AUCCOIUALUN

Brnanenue ocHOBaMU XMMHUYECKOM IPaMOTHOCTH, BKIIFOYAIOILICH:

3.1

YMEHHE MPaBUIBHO HCIIOIh30BaTh M3yYEHHBIC BEIIECTBA U MAaTEPHUAIIBI
(B TOM 4YHCIiE MHHEPAJIbHBIC YAOOPEHHS, METAUIbl U CIUIABBI,
NPOAYKTHl TEePepadOTKU TPUPOJHBIX HCTOYHUKOB YIIICBOAOPOIOB
(yrns, mpupogHoro raza, HeTH) B OBITY, CEIbCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE W TIOHMMAHUE 3HAUCHUS JKHPOB, OCIKOB, YIIIEBOIOB
JUTS OpTaHM3Ma YelIOBEeKa; YMEHHE MTPOTHO3UPOBATh BIUSHUE BEIICCTB

N XUMHYCCKUX IMPOLCCCOB HA OPraHMU3M YCJIOBEKA M OKPYKAIOIIYIO

IPUPOJIHYIO CPEY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHUUYCCKHEC 3HAHUSA CO 3HAHUAMHU OPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIM4Ke OmbiTa paboThl ¢ pa3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
N0 XUMMU (Hay4yHas M Hay4dHO-TIONMYJSIpHAas JHUTEpaTypa, CIOBapH,

CHPAaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC O0O0BEKTUBHO OLICHUBATH I/IH(bOpMaLII/II-O O BCHIICCTBAX, HX
IMPEBPALICHUAX u IMPAKTHUYCCKOM IIPUMCHCHUHA n YMCHHE

HCIIOIb30BaTh €€ IS peIICHUA y‘le6HO'HO3HaBaTeHBHBIX 3aaa4

BJ'IaI[eHI/IG OCHOBAMH ITOHSTHIHOI'O arrmapata ¥ CHUMBOJIMYCCKOIO

SA3bIKa XUMHH JJIs1 COCTaBJICHUSA (bOPMy.TI HCOPraHNMYCCKUX BCIICCTB,




ypaBHeHI/If/'I XHUMHYCCKHUX peaKHHﬁ; OCHOBaMH XHUMHYECKOM

HoMeHKIaTypsl (IUPAC u TpuBHamsHON)

YMeHue oOBSACHATH CBSI3b IMOJIOKEHUS 3JeMeHTa B Ilepmoauueckoit

CUCTECMC C YHCJIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB | 3apsi sapa, oOIee YHCiIo
JJICKTPOHOB), PACIPENCICHHEM OJJICKTPOHOB IO JIHEPreTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATTUS U KAIbIIHS
[IpencraBnenne 0  MEPUOAMYECKOW  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIBHOCTH),

6 MPOCTBIX U CIOKHBIX BEIIECTB OT IIOJIOXKEHHUS DJIEMEHTOB B
[lepuonnueckold cucreme (B MajblX TNEpPHOJAX H  TJIABHBIX
MOATPYIINAX) M JIEKTPOHHOTO CTPOSHUS aTOMa

7 YMenue kinaccupuiupoBaTh:

7.1 XUMHYSCKHE DJIEMCHTEI

7.2 HEOPraHUYeCKHUEe BEIIeCTBA

7.3 XUMUYECKHUE PEaAKINU

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTh W CTETICHb OKUCJCHUS XUMHYECKUX DJIEMEHTOB, 3apsiI

' HOHa

8.2 BUJ] XHUMHYECKOH CBS3M M THI KPHCTAIUTMYECKOH CTPYKTYpHI B

' COCUHEHHUIX

8.3 XapakTep Cpebl B BOJAHBIX PACTBOpPaX BEHIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJINTENIb X1 BOCCTAHOBUTEIIb

9 YMeHHe XxapakTepru30BaTh PU3NUECKUE M XUMUYECKHE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOJIOPOJ, TrpaduT, aamas,

9.1 KpeMHHi, a30T, (ocdop, cepa, Xxjop, HATpui, Kanawii, MarHuw,
KaJIBIIWHA, aJTFOMHHHM, KEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PAcTBOPOB (BOJA,
aMMHUaK, XJIOPOBOJOPOI, CEPOBOJOPOJ, OKCHIBI U THUIPOKCHIBI

9.9 metamuioB |-l1A rpynmn, amomunus, meau (1), nunka, xeneza (Il u

' I11), oxcunsr yraepona (Il u 1V), kpemuus (1V), azota u dhocdopa (111
u V), cepsl (IV u VI), cepuucras, cepHasi, a30TucCTas, a30THAasi,
docdopHas, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 MPOTHO3UPOBaTh M  XapaKTEPU30BaTb CBOMCTBA  BEIISCTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHHA, IMPHUMCHCHUC BCILICCTB B
3aBUCHMOCTH OT HX CBOI\/'ICTB, BO3MOXHOCTBH ITPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHLBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIC YPAaBHEHHsI PEAKLIUM, B

10
TOM YHUCJIE:
10.1 peaxiuii HFOoHHOTrOo 0OMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOICTBA M3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHUYECKUX BEIIECTB
10.4 MOJITBEPKIAIONUX TCHETHYECKYIO B3aUMOCBSI3b MEKTY HUMH
11 YMeHUe BBIYUCIISIT (MIPOBOUTH PACUEThI):
111 OTHOCUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JOJI0 XHMHYECKOTO JIEMEHTA B COSUHEHHUH
11.2 MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00BEM Tra30oB
114 [0 YpPaBHEHHUSIM XHMHUYECKUX PpEaKIU M HaXOAUTh KOJIUYECTBO
' BElIECTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOrOo  MO3HaHUs  (HaOIIOJIeHUE,
11 U3MEpEeHUe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) IIPU H3yUYSHUH BEIIECTB U
' XUMHUYECKHX SIBIICHUH; YyMeHHe CchOopMynmupoBath mpodlieMy U
MPEIJIOKUTH ITyTH €€ PeIeHus
1.2 O0e3omacHON pabOThl € XMMHYECKHMHU BEIIECTBAMH, XUMHYECKOU
' nocyA0i U 1abopaTopHBIM 000pyIOBaHUEM
npaBuiiaMy O€30MacHOT0 00pallleHus C BEIeCTBAMHU, UCTIOIb3YEMbIMU
B ITOBCETHEBHOM ’KU3HU, MPAaBUIAMU MOBEJACHUS B LIESIX cOepekeHUs
1.3 310pOBbSl M OKPYKAIOIIEH MNPUPOAHON Cpellbl; MOHUMAaHHWE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIC OPTAHU3MBI OMPEICIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPALICHUS WX BPEIHOTO
BO3JICHCTBUS
13 Hannuue mpakTHUeCKUX HABBIKOB TUIAHUPOBAHHS M OCYIIECTBICHUS
CIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3YyYCHHUE U OMHcaHue (U3HMUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/I‘ICCKI/IMI/I u XHUMHUYCCKHUMHU SABJICHUSIMMU, OIIBITHI,




13.2

HWITIOCTPUPYIOUE MPU3HAKN IIPOTEKAHUA XUMHUYCCKHUX peaKuHﬁ

U3ydeHHe CrIocO0O0B pa3elieHus cMecen

13.3

NOJIY4YEHUE KHCIOPOAA M M3Y4EHHUE €ro CBOWCTB; IOJy4eHHE
BOJIOPOJIa U U3YYEHHE €r0 CBOMCTB; IOJIY4YEHUE YIJIEKHCIOro rasa u

HU3YUYCHHUC €TO CBOP’ICTB; IMOJIYYCHHUEC aMMHaKa U U3y4YCHUC €TI0 CBOICTB

134

IIPUTOTOBJIICHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM  JOJIEH

paCTBOpéHHOFO BCIICCTBA

135

PUMEHECHUE WH/IUKATOPOB (maxmyca, METHIJIOpaHKa U
dbeHondTanenHa) s ONMpeNeIeHUsT XapakTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIouel

13.6

UCCIICJOBAaHUE W ONMCAaHME CBOMCTB HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJCUCTBHS KHUCIOT C METaIaMHy,
OKCHJAMH  METaJUIOB,  PAacCTBOPUMBIMH UM HEPACTBOPUMBIMH
OCHOBaHUSIMM, COJISIMH; TIOJY4Y€HHE HEpPACTBOPUMBIX OCHOBAHHUIA;
BBITECHEHUE OJIHOTO MeTajlyla JApYyrMM U3 pacTBopa  COJY;
ucciieioBaHie aM(pOTEPHBIX CBOWCTB THAPOKCHIOB QIIOMUHUS |

[IUHKA

13.7

pPCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACCHI
HEOPTaHNYCCKUX COC,Z[PIHGHHI;’I)); «BHGKTPOJ'H/ITI/ILIeCKaH
JUCCOL AUy, «BakHelmme HeMeTauIbl WU HX COCAUHCHUA»,

«Baxuelnniie MeTayuIbl U UX COCIUHEHUS

13.8

XUMHYCCKHE  OKCIICPUMEHTHI,  WUIIOCTPUPYIOIIME  MPH3HAKU
NPOTEKaHUsl peakluii MOHHOTO OOMEHa; KaYeCTBCHHBIC PEAaKIUU Ha
MPHUCYTCTBYIONME B BOJHBIX PAaCTBOPAaX HWOHBI: XJOPHUA-, OpOMUI-,
wonun-, cymbdar-, docdar-, kapboHAT-, CHIUKAT-AaHHOHBI,
TUIPOKCUA-UOHBI, KATUOHBI AMMOHUS, MarHus, KaabIUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), IMHKA

14

YmMmenune:

141

14.2

NpeaACTaBJIATL PE3YJILTATbI OKCIICPUMCHTA B (bopMe BBIBOJOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB u Ta6J'II/II_[ U BBIABIIATH OMIIMPHYCCKUC
3aKOHOMEPHOCTHU

YCTaHABJIMBATb CBA3U MCXKIY pPCaJIbHO Ha6J'II-OHa€MI>IMI/I XUMHUYCCKHUMU
ABJICHUSAMHA U IIPOLCCCAMH, IPOUCXOAININMHA B MAKpO- U MUKPOMHUDPE,

OOBSCHSTH MPUIMHBI MHOTOOOPAa3Hsl BEIISCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUNH

Kon
1

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

HepBOHaanLHLIe XUMHUYCCKUC ITOHATUA

11

UucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHus cMeceit

1.2

ATOMBI M MOJICKYIJIBI. Xumuueckne diaeMeHThl. CHUMBOJIBI  XMMHYECKHX

OJICMCHTOB. HpOCTLIG " CJIOKHBIC BCIICCTBA.

1.3

XumMudeckas (bopMyna. BanenTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTEeNEeHb

OKHCJICHUA

14

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTHOocuTeNnbHAsI aTOMHas Macca.
OTtHOCUTENIbHAS MOJICKYJIApHasd macca. MaccoBas J0JI1 XUMHUYECKOI'0 3JIEMCHTA

B COCAMHCHHUU

1.5

KommuectBo BemectBa. Monb. Monsipaass mMacca. MousipHbId 00BEM Ta3o0B.

BzanmocBs3b KOJMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAWHUIL BECIICCTBA

1.6

OU3NYECKUE U XUMHUYECKHUE SIBJICHHS. XUMUYECKas pPeakius U €€ NPU3HAKHU.

3aKkoH COXPAaHCHUS MACChI BCIICCTB. XUMUYECKHUE YpaBHCHUA

HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH H HepI/IO,I[I/ILICCKaH CUCTCMa XHMHNUYCCKHUX OJIICMCHTOB

J.N. MenneneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanyeckas cucrema XUMUYECKUX deMeHTOB [[. .
Menpeneesa. [lepuoasl u rpymmbl. @U3HYECKUI CMBIC MOPSIKOBOTO HOMEPA,

HOMCPOB II€pHUoaa U I'PyIIIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX szep. M3otonsl. Dnexktponsl. CtpoeHue
AJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XWMHYECKHX DJIEMEHTOB

[Tepuonnueckoit cucremsl [.11. Menneneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHUU CBOMCTB XMMHYECKHX 3JIEMEHTOB NCPBLIX TpéX
NnepuoaoB, KaJvsd, KaJbIUA (paI[I/cha aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX MW  HECMCTAJNIMYCCKHX CBOﬁCTB) U UX COCAMHEHUH B
COOTBCTCTBHMM C IIOJIOKCHHCM DJJICMCHTOB B HCpHOHH‘ICCKOﬁ CUCTCMC H

CTPOCHUEM HUX AaTOMOB

3.1

CrtpoeHue BemiecTBa

Xumuueckass cBsi3b. KoBaneHTHas (MoJjsipHas U HEMOJSIpHAsi)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMEHTOB.  MoHHas  CBs3b.

Merannnueckas cBSI3b




3.2

Tunsl kpucraminyeckux pemeéTok (aTOMHas, HMOHHAs, MeTajulndyecKas),
3aBUCHMOCTh CBOMCTB BEIECTBA OT THIMA KPUCTAUTMYECKOW PEMETKA W BUIA

XUMHUYECKOU CBA3U

Baxnerlimme npeACTaBUTENM HEOPraHWYECKUMX BemiecTB. Hemerammbl u ux

COCAHMHCHUA. MeTanisl U UX COCAMHCHUA

4.1

Knaccudukamnus u HOMEHKIATypa HEOPraHMYECKUX COCIUHEHHIA: OKCHIOB
(coneoOpazyromue: OCHOBHBIE, KHUCIIOTHEIE, aM(poTepHEbIe) u
HecoJieo0pa3yrole; OCHOBaHMU (IIETOYM W HEPACTBOPUMBIC OCHOBAHWS);
KHACJIOT  (KUCIOPOJACOAepKAIMEe ¥ OCCKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJIEH (CPETHUX M KUCJIBIX )

4.2

dusnyeckue MW XHUMHYECKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HEMCTAJLJIOB!

BOJIOPOJIa, XJIOPa, KUCIIOPOIa, Cephl, a30Ta, hocdopa, yriaepoaa, KpeMHUS

4.3

duznyeckue W XUMHYECKHUE CBOMCTBa MPOCThIX BCUICCTB-MCTAJJIOB: JIMTHA,
HaTpuda, KaJlud, Marovusgd W KajJblUA, aJJlOMUHUSA, KCJIC3a. 3JI€KTpOXI/IMI/I‘-IeCKI/II71

PsL HAIIPSKEHUN METaJIOB

4.4

du3nyueckue U XUMHYECKHE CBOMCTBa BOOOPOIHBIX COCI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPOJIA, CEPOBOJOPOAA, AMMHUAKa

4.5

4.6

dusnveckue W XUMHUYECKHE CBOWCTBA OKCHAOB HemetaywioB: cepsl (1V, VI),
asora(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). IToaydenne
OKCHJIOB HEMETAJLIOB

Xumnueckue cBoictBa okcuaoB: metamwioB |A-IIIA rpynm, muuka, megu(ll) u

xene3a(ll, 1). TTonyueHre OKCHIOB METAIIIIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBAHUN M aM(POTEPHBIX THAPOKCHIOB (HAa MpHMEpe
TUAPOKCUIOB aJIIOMUHHUA, >Kene3a, [uHKa). [lomydeHue ocHOBaHUN U

aM(OTEPHBIX THAPOKCHIOB

4.8

OOme XMMHUYECKHe CBOWMCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOAOPOIHOM,
CEPHUCTOM, cepHOM, a30THOH, (ochopHON, KpeMHHUEBOH, yronbHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.

HOJ'Iy‘-IeHI/IC KHCJIOT

4.9

OO6mue XxuMHIECKUE CBOMCTBA cpenHuX colied. [lomyduenue coneit

4.10

[Monyuenue, coOupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOPOJAa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

411

[lony4yenue amMmmMuaka, CEpHOW M a30THOM KHUCIOT B MPOMBINUIEHHOCTH. O01ue

CIIOCOOBI IMMOJIy4YCHUSA MCTAJIJIOB




4.12

I'enernueckas cBSI3b MCXKAY KilaCCaMM HEOPTaHUYCCKUX COC,I[I/IHCHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XMMHUYECKHUX PEeaKIUi 10 pa3IMyHbIM MPU3HAKAM: 10 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIMU BELIECTB, IO TemIoBoMy 3¢ dekry, 1o

W3MEHCHHIO CTCIICHEH OKHCIICHHUS XUMHUYCCKUX DJIIEMEHTOB

5.2

TennoBoii 3¢ heKT XMMUYECKON peakIuy, TEPMOXUMUYECKHE YpaBHEHUs. JK30-

U OHAOTCPMHUUYCCKHUEC PCAKIIUH. TepMOXI/IMI/I‘{eCKI/IC YpaBHCHUA

5.3

OKHCIIUTETbHOBOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTEIN U BOCCTAHOBUTEIH.
[Ipomecchl  OKMCIEHHS W BOCCTAHOBJICHHS.  ODJIGKTPOHHBIM  OajaHC

OKHUCIIUTEIILHOBOCCTAHOBHUTEIIFHOM p€akuuu

5.4

Teopust NEKTPOIUTUUECKON AUCconrai. KaTHOHBI, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIHUTEI. CunbHbIE U ca0bIe OJICKTPOJINTEL. CreneHb Jucconuanmuu

5.5

Peaknuu moHHOTO OOMEHA. YCNOBHS MPOTEKAHUsl PEaKIMii MOHHOTO OOMEHa,

IIOJIHBIE U COKPAIlEHHBIC HOHHBIC YPABHEHUS PEAKIUI

XuMUS U OKpy’Karollas cpesa

6.1

6.2

BemectBa u MaTepuajibl B MMOBCEAHEBHOM >KM3HM uYeloBeka. be3omacHoe
HCIIOJB30BaHUC BCIICCTB M XHMHUYCCKHX peaKI_II/Iﬁ B J'Ia60paTOpI/II/I u 6LITy.

HepBaﬂ IIOMOIIBb ITPU XUMHUYECKHUX O0XKOrax U OTPABJIICHHUAX

XUMHUECKOE 3arpsi3HEHHE OKpYyXaromed cpenbl  (KUCIOTHBIE — JTOMKIH,
3arps3HEHHE TOYBBI, BO3AYyXa M BOJOEMOB), CHOCOOBI €ro MPEAOTBPALICHUS
[IpenensHas nonmyctumas koHuentpanus Bemects (IIJK). Ponp xumuu B
pPEIICHHH DKOJIOTHUECKUX mpobnem. YcuieHnwe mapHUKOBoro dddexra,

pa3pylLieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ota, ¢pocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CelbCKOM Xo3zsiicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'YyH, JIOPAJIOMUHHMH, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH UX coequHeHUH. [IoHsITHE 0 KOPPO3UM METAIITIOB, OCHOBHBIE

CITOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoaHbIe WCTOYHHMKH YIIIEBOJIOPOJOB (Yyroyib, NPUPOIAHBIA Ta3, HE(PTH),

MPOAYKTHI UX MepepadoTku (OCH3MH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHbIE TOHATHS 00 OPraHMYECKUMX BEHIECTBAX KaK O COCIWHEHHSIX
yriepoja (MeTaH, dTaH, STUIEH, alleTUICH, STAaHOJ, TIMLEPHUH, YKCYCHAsI KUCIIOTA).
[NonsiTHe 0 OMOJIOrMYECKU BAYKHBIX BEIECTBAX: JKUpaX, OCNKax, yriieBoIax — U UX

POJIA B JKU3HU YCIIOBCKA




Pacuérrr:

7.1 1o ¢popMysaM XUMHYECKUX COCTMHCHHUM
7.2 Macchl (MaccoBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSAM
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