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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepanbHO paboyel MporpamMMebl
BOCIIUTAHUS U C YYETOM KOHLETIINY MPENoJaBaHus y4eOHOro nmpeamera « XUMuUshy
B 00pa3oBartenbHbIX opranuzanusx Poccuiickoit denepannm.

[Iporpamma 1Mo xuMuu Na€T MPEACTABICHUE O IMENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHHMS M Pa3BUTUS OOYyYAIOLIUXCS CpPEICTBAMH YYEOHOIO
npeaMera, yCTaHaBJIMBAET o0si3aTeNbHOe peIMETHOE coJiep>KaHue,
MpeaycMaTpUBAET paclpeielieHue €ero Mo KilaccaM M CTPYKTYPUPOBAHUE 10
pazmenaM M TeMaM MPOrpaMMbl O XHMHUH, OINpPEEIsSeT KOJUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIBHOCTh  W3YUYCHHUS] XUMHU C Y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBs3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaromuxcs, ONpeAeIsIeT BO3MOXKHOCTH —IpeaMera IS
peanuzanuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTesbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30oBaHMs, a TaKke TPeOOBaHUU K
pe3yibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE LieNiel U3y4eHUsl MpeIMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENHLHON JEATEIbHOCTH OOYYaroIIerocss MO OCBOCHHUIO
y4e0HOTO Co/iepKaHusI.

3HaHWE XUMHUHU CIY>XKUT OCHOBOW Juisi (OPMUPOBAHHUS MHUPOBO33PEHUS
00yy4aroIerocsi, ero MpeAcTaBiICHU O MaTepPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
posib WrpatoT (QopMUpyeMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TNIOO0ATbHBIX
npobJieM yCTOMYMBOTO PAa3BUTHUS UEIOBEUECTBA — CHIPhEBOM, HHEPIETHUUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

N3yuyeHnne xumunn:

CIIOCOOCTBYET  pealu3alid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTHUS |
dhopMUpOBaHUS KYJIBTYPbI JTUYHOCTH, €€ 00I1Iel U PYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHUE MBIINUICHUS UM TBOPUYECKUX CHOCOOHOCTEU
OoOy4Jarommxcs, HABBIKOB HX CaMOCTOSITEIIBHOW Y4eOHOW JIEeATEeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KaKk B
MTOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM ESITEIHHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJISIIa HA €JUHCTBO MPUPOBI U YETIOBEKA, SIBJIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUYU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaroIInXcs;



CIocOOCTBYEeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHONICHHS K ECTECTBEHHO-
Hay4YHbIM 3HAHUSAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIaJ B IKOJIOTHYECKOE
oOpa3zoBaHue 00yYarOITUXCS.

JlanHble HampaBiieHUs B OOYYEHHU XUMHUU OOECIEUMBAIOTCS CHEUU(DHUKOI
comepkaHusl  y4eOHOTO  TMpeaMeTa, KOTOPBIM  SABISAETCS — TEAarOTMYeCcKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPEeIEHHOM dTare eé
pPa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHCTEMBI IMMEPBOHAYAIBHBIX TOHSATHI XHUMUHU, OCHOB
HEOPraHMYECKOM XHUMHM U HEKOTOPBIX OTAECIbHBIX 3HAUYUMBIX TOHITHHI
OPraHUYeCKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUHU cPopMHUpOBaHA Ha OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydyeHuro. Coaep:kaHue CKIAAbIBACTCS U3 CHUCTEMBI
MOHSATHN O XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI TOHITUN O XUMHUYECKON
peakiuu. OO0e OTH CHCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO IPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKHUX MPEJICTABICHUN
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepnoanyeckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— TIPEACTaBICHUM 00 HIEKTPOJIUTUYECKONM JUCCOIMALMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE AMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHHO OT OJHOTO
YPOBHSI K JPYyromMy, BBITIONHSS (YHKIIUHM OOBSCHEHHWS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOIYyYECHHS
M3Y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHHS O XMMHUYECKOM COCTABIISAIONICH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHOW NpHUpPOAbI, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
METOJIaM TO3HAaHUsl B Hayke. M3ydyeHuWe XUMHM MPOUCXOJIUT C MNPUBICUCHUEM
3HAHMM W3 paHee HW3YUYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyX aroluid MUY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KIacc».

[Ipy wu3yyeHWH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHHN OCHOB
XUMHUYECKOW HayKH Kak 0OJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NESATETbHOCTA 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJBTYPHI.
3amaua y4eOHOTO TpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUIUX (PaKTOB, MOHATHI, 3aKOHOB U TCOPETUUCCKHUX IMOJ0KCHHUH,
JOCTYIHBIX 000OIIEHWI MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



NpUOOIIEHUM K HAYYHBIM METOJAaM T[IO3HAaHUA NPU H3YYCHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMHUPOBAHUU W PA3BUTHUH MO3HABATEIBHBIX YMEHHUH U
UX TPUMEHEHUUW B Y4YeOHO-NIO3HABATEIBHOM U yuyeOHO-HCCIEN0BATEIbCKOM
JESTENbHOCTH, OCBOEHHMU MpaBHil O€30MacHOro oOpalieHus ¢ BEIIECTBAMHU B
[MOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHUe 1eJd, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEeMaTHYEeCKOe MpUOOIeHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM MO3HABATEIBbHON JEATENbHOCTH, HAYYHBIM
METOoJlaM TO3HaHMs, (POPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrnieyeHune yCciaoBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYatOIUMUCS
OMbITa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHHUS W CAaMOINO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHI[MI), MUMEIONIUX YHUBEPCAJbHOE 3HAYEHUE sl
Pa3TUYHBIX BUJOB IESITEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHATIBHOM U €CTECTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBICHATh U OLICHUBATH SBJICHUS
OKPY>KaIOLIEro MUpa, UCHOJIb3ysl 3HAHUS WU OMbIT, MOJYYEHHbIE MPU H3YUYECHUU
XUMUH, TPUMEHITh HMX MPH PEIIEHWHW MpoOJIeM B TOBCEAHEBHOW JKU3HU U
TPYJIOBOM ESITEIbHOCTH;

— (¢opmHupoBaHHEe y OO0y4YalOIIMXCAd T'YMAaHHUCTHUYECKUX OTHOILIEHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWA JJI BBIPAOOTKH IKOJOTHYECCKU
1eIeco00pa3sHOro MOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B IIEJSAX
COXpaHEHUSs CBOETO 3/I0POBbs M OKpPYKAIOUIEH IPUPOAHON CPEJIbI;

— pa3BUTHE MOTHUBALUU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCHMTAaHUID Ha OCHOBE YCBOEHHMS OOIIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuis M HAMPaBICHHOCTH JATbHEHIIIETO
o0y4eHusl.

OOmee YuCIO YacoB, OTBEACHHBIX JJII M3YYEHUS] XHMHH Ha YpPOBHE
OCHOBHOT'O 0011eT0 00pa3oBanus, cocTaisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKUE MOHATHS

[Ipenmer xumuun. Ponb XuMHUM B KW3HU 4YelOBEKa. XUMUS B CUCTEME HayK.
Tena wm BemecrBa. PuU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHATHE O MeTOMax MO3HAaHWS B XMUMHUU. UHCThIE BEHIECTBA U CMECH.
CnocoOsI pazeneHust cMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢Gopmyna. BajleHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsT aTOMHasg Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOrO 3JIEMEHTA B
COEIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas Macca. B3anMOCBsSI3b KOJIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

@uU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUUYECKasi PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHYECKUE ypaBHeHHs. Knaccudukarus
XUMUYECKUX PEAKIUN (COCTMHEHMUS, Pa3I0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1a0OpaTOpUU U
npuéMamMu oOpalleHus: ¢ J1abopaTOPHBIM O0OPYIOBAHUEM, U3YUYCHHUE U ONHUCAHUE
(u3MYecKX CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢bu3nueckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, pPACTHpPAaHHUE caxapa B CTYIIKE,
KUTIEHWE W KOHJICHCAIUsI BOJbI) M XUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIUBAHHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOAeHUE U
OMHUCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPHIAOM Oapusi, pa3jioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeCTBHE Keje3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3feyieHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (puibTpoBaHUE,
BBITIApUBAaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeeHUE OYUCTKU MOBAPEHHOMN
COJIM, HAONIOJICHHWE W  ONHCAaHUE  pPe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIEH MOJEKYJ
(1IapocTepKHEBBIX).

BaxxHeiline npeacTaBuTeId HEOPraHM4eCKUX BelecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3jeMeHT U mpocToe
BemiecTBO. HaxoxneHue kuciopona B mpupone, (U3NYECKHE W XUMHUUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. [lpumenenue kucinopona. CrocoOsbl



MOJIYYCHHUST KHUCTIopoAa B J1a0OpaTopuud W TPOMBIIUICHHOCTH. KpyroBopot
KHciIopoaa B mpupoze. O30H — aTOTponHas MOAU(PUKALINS KUCIOPOIa.

TernoBoit 3(p(deKT XUMUYECKOM pEeakluu, TEPMOXMMHUYECKHUE YpaBHEHHMS,
9K30- WU SHJOTEPMHUYECKUE pEaKIUu. TOIUIMBO: yrojib W METaH. 3arps3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(hdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT m mpocroe BemectBo. Haxoxxknenue Bogopona B
npupoae, (U3MYECKMEe U XMMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nony4yeHust. Kucnotsl u comnm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpHI.
HacellieHHbIE M HEHACBIIIEHHBIE PAacTBOPbl. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Ji BEMIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJAbl. OCHOBaHUS.
Pone pacTBOpOB B mpuposie U B XKU3HU 4esoBeKa. KpyroBopoTr BOAbI B MPUPOJIE.
3arpsi3HEHHUE NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEepHbIE) U
HecosieoOpasyromue. HomeHkmarypa okcuaoB. Du3nueckue W XUMHUYCCKHE
cBoMcCTBa OKCHIOB. [losrydeHre OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U  HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHui. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonydyeHne OCHOBaHUN.

Kucnotsl. Knaccuduxarnus xkucnor. Homenknarypa kucinor. Ouzndeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psn axtuBHoct MetauioB H. H. bekerosa.
ITony4yeHnue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuyenue counen.

I'eneTnyeckas CBI3b MEXKIY KJIACCAMU HEOPTaHUYECKNUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIICIICHUE COAECP)KAHUS KUCIOPOAa B BO3AYyX€, MOJNyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOJACHHE
B3aUMOJEHCTBHUS BEIIECTB C KHCIOPOJAOM H YCJIOBUSA BO3HHUKHOBEHHS U
MpeKpalleHus: TopeHust (Mokapa), O3HAKOMJICHHE C O0Opa3laMu OKCHUIOB U
OMMCAaHWE HUX CBOMCTB, MOJyYE€HHE, COOMpaHUE, PACIIO3HABAHUE U HW3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHE), B3auMojeicTBHEe Bojopoaa ¢ okcugom meau (II)
(BO3MO>XHO HCIOJIb30BAaHUE BUACOMATEPHUAIOB), HAONIOJACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHHE OCOOCHHOCTEM PpAaCTBOPEHHS BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAacCCOBOM JI0JIEW PAaCTBOPEHHOIO BEILIECTBA, B3aMMOJICMCTBUE BOJBI C METANIAMU
(HatpueM ©  KaimplueM) (BO3MOXHO MCIOJIb30BaHUE BUJECOMATEPUATIOB),



uccieoBaHue Oo0pa3l[OB HEOPraHMYECKHX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3auMmozeiicTBusi okcuaa menu (II) ¢ pacTBopoM cepHON KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKkIuid HEUTpalu3aluu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJIa JAPYTMM M3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4d 10 TeMe «BaxHeWmme Kiacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuonnuyecknii 3akoH u llepuoamuyeckass cucreMa XHMHYECKHX
iemenToB JI. U. MenpaeneeBa. Ctpoenne aromMoB. XHUMHYECKAsl CBA3b.
OxncanTeIbHO-BOCCTAHOBHUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKM KJacCU(DUKAMKM XUMUYECKUX diemMeHToB. [loHsTHE O
IpYINax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMEIbHBIE METAIbI,
raJIOTeHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yoT aM(pOTEPHBIE OKCUIBI
Y TUIPOKCUBI.

Ilepnognuecknii 3axoH. [lepuoanyeckas cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas W JUIMHHONEPUOAHAS  (POPMBI
[Tepuoanueckoit cucrembl xumudeckux 3aeMeHToB J[. M. MenneneeBa. [leprobr
n rpynnbl. OuU3nYeCcKUl CMBICI IOPSJKOBOIO HOMEpPA, HOMEPOB IEPHUOAA WU
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0UYeK aToMOB TEepBhIX 20 XHMHYECKHUX  3JICMEHTOB
Ilepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepuCTUKA XHUMUYECKOTO
3JIEMEHTa 110 ero nosnoxenuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI paJdyca aTOMOB XHMHUYECKUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYNIIaM U NEPUOJAM.

3nauenue [lepuoguueckoro 3akona u [lepuoandeckoi cUCTEMbI XUMUYECKHUX
AJIEMEHTOB I pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbld U
rpak JaHMH.

Xumuyeckass cBA3b. KoBajieHTHast (TOJIsIpHass W HEMOJIIPHAs)) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIUTEbHO-BOCCTAHOBUTENBHBIE  PEAKLIHH.
[Ipoueccel OKUCIIEHU U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4deHue oOpas3lloB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKA C pacTBOpaMHM KHCIOT U IIEJIOYEH, NPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiuu pa3aoKeHus, COeAUHEHNUS).

Mesicnpeomemmnie cea3u



Peanuzanus MeXOpeIMETHBIX CBSI3€d MPU U3YYEHUH XUMUM B 8 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOIIMXCS CUCTEMHBIMH JJI1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAyYHBINH (PakT, TUMoTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, NEPUOJUIHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJEIIb, SIBJICHUE.

®dusuka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIbI, PAJAMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUN 3apsijl, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IIJIAaHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOIAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYecKasi peakius

Ileprnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /JI.
N. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHAYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPHUOJOB, KaJIMs, KalbLHUS U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJOXXEHUEM »3JIeMeHTOB B llepuomnueckoit
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMUYECKOW CBSI3U. THIBI KPUCTAUTMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBSI3H.

Knaccudukarus m HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHWMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IWYHbIM KJlaccaM HEOPraHHYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuys XuMU4eCcKUX peakiuii Mo pa3inuyHbIM Mpu3HaKam (1o YUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIMICCTB, MO TEIIOBOMY 3(deKTy, o
W3MEHEHUIO CTETICHEH OKMCICHUS XMMHYECKUX 3JIEMEHTOB, MO OOpaTHMOCTH, IO
Yy4acTHIO KaTaau3aTopa). JK30- U SHJOTEPMUUECKHE PEAKIINHU, TEPMOXUMHYECKHUE
ypaBHEHUS.

[Tonsitue 0 cKOpoCcTH XUMHUYECKOW peaknuu. [loHsTHE 00 OOpaTHUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusx. [IoHATHEe O TOMOT€HHBIX U T€TEPOTECHHBIX
peakuusix. llonstue o xkaranuse. [lonstue o xumrueckoM paBHOBecuu. DakToOpkI,
BIIUSIIOLIME HAa CKOPOCTh XMMHUYECKOW pEaKIUh U TOJO0KEHUE XUMUUYECKOTO
PaBHOBECHSI.

OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEaKlUM,  DJIEKTPOHHBIM  OaynaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBienue YpaBHEHHUI



OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA C  HCHOJIb30BAaHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust 2NEKTPOIUTHUECKON JUCCOUUALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
KaTtnonsl, annonsl. MexaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3IWYHBIMU BHIAMU
XUMUYECKOU cBsizu. CteneHs aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBHS NMPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
NOJIHBIE W COKpAIllEHHBIE HOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBAaHMM W coleil B CBeTe MPEACTaBICHUH 00 3IEKTPOIUTHYECKOM
nucconuanuv. KauecTBeHHbBIE peakiiui Ha HOHBI. [IoHsITHE O THAPOIM3E COEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEILIECTB — METAJVIOB M HEMeTauioB (rpadura M anmasza), CIOKHBIX BEIIECTB
(x;mopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW pEeakinu
OT BO3JICUCTBHS Pa3IUYHBIX (HAKTOPOB, HCCICIOBAHUE DIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IpoOLEcca AUCCOLMAMU KHUCIOT, IIEJIOYEN U  CoJeH
(BO3BMOXKHO  MCIIOJIb30BAaHME BHUACO MAaTE€pUaNIOB), MPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPHU3HAKA  TPOTEKAHWS]  PEaKluid  HOHHOTO  OOMeEHa
(oOpazoBaHue oOcaaka, BBIICICHHE Ta3a, O0Opa30BaHHE BOJbI), OIIBITOB,
WUIFOCTPUPYIOIIUMX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakiuu paslioKeHUs, COCTUHEHHMS), paclo3HABAHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOIIBKD KAYECTBEHHBIX pPEAKIUMA HA HWOHBI, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3ndecKkre CBOWCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHYECKHE CBOMCTBA Ha IIpUMEpe  XJopa
(B3auMOJEHCTBUE C METalaMd, HEMeTalUlaMH, IIeJlo4aMu). XJIOPOBOJIOPO/IL.
ConsiHas KucioTa, XMMUYECKHE CBOMCTBA, IOJIY4YEHHE, NMpUMEHEHHe. [lericTBue
XJopa W XJIOPOBOAOPOJA HA OpPraHU3M 4YeJoBeKa. BakHEHIHME XJIOpPUIbl M HUX
HaXO0X/ICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTeNeHH OkucieHus. CTpoeHue u (puznueckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U CEPhl. AJUTOTPOITHBIE MOAU(PUKAIINHA KACTOPOAa
U cepbl. XuMudeckue cBoicTBa ceprl. CepoBOIOpO, CTpOeHHUE, (PU3NYECKUE U
XUMHYECKUE cBoKcTBA. OKCHABI CEpbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
CepHast kuciora, (Qusnueckue W XUMHUYECKHE CBOMcTBa (00mIME Kak
MPEACTaBUTEN KJjacca KHCIOT W CHenu(pUIecKrue). XUMUYECKHE PEaKIuH,
JeXKalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOJy4YeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThel. Conu CEpHOM KUCIOThI, KAYECTBEHHAS peaKklus Ha



cynbdar-uon. Haxoxxnenune cepbl U €€ COCIMHEHHH B TpUpOaC. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIEH Ccpeabl COCNUHEHUSIMU Cepbl (KHCIIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeA0TBPACHUS.

OOmast xapakrepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKHCICHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
¢bu3nYecKue U XUMHIECKe cBoicTBa. KpyroBopot azota B mpupoje. AMMHUAkK, €ro
(du3MYecKre 1 XUMUYECKHE CBOMCTBA, MOJydeHne u npuMeHeHue. Conu aMMOHUS,
X (U3NYECKUE U XMMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MoidydeHue, (PU3NYECKHe W XUMHUYCCKHE
cBOiicTBa (0OIIME Kak TMpEJCTaBUTENS Klacca KHUCIOT U  chenugpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
yA0OpeHui. XUMHUYECKOE 3arps3HCHIE OKPYIKAOIIEH Cpe/lbl COCTMHCHUSIMH a30Ta
(KUCTIOTHBIE MOXAHM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BoAoéMoB). Docdop,
alutoTpornHeie Moaudukanuu (ochopa, GuUMUECKHEe W XUMUYECKHUE CBOWCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUuMUIECKUEe CBOMCTRA,
nostyyenue. Mcnons3oBanue GpocdaToB B KaUECTBE MUHEPAIbHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka smemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKUCJICHUS.  YTJIEepoA,  aUIOTPOIHBIC
MOAU(UKALUU, PACHPOCTPAHEHHE B MpuUpone, (U3MYECKUE U XHUMHUYECKHE
cBoiictBa. Ancopouusi. Kpyrosopot yriepoaa B mpupose. OKkcuibl yriepojaa, ux
bu3nYecKue W XUMUYECKHE CBOWMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MEI,
MOJIyYeHUE W TMPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepoga (IV), rumore3a T1I00aJIbHOTO TMOTEIJICHUS! KIMMAara, MapHUKOBBIN
s dekrt. YronpHas Kuciaotra v €€ coliv, ux (pu3nyeckue u XMMHUUYECKUEe CBOMCTRBA,
MoJlydeHrue W TpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHEI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.

[TepBoHAYaNEHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHCHHIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HeDTh),
OPOIYKTHl UX TMepepaboTku (OCH3MH), UX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: XKUPAX, OEIKaxX, yriaeBoaaxX — U X
poli B OJKM3HM UeEJOBEKa. MarepuanbHOE €IWHCTBO OPraHWUYEeCKUX U
HEOPTaHWYECKUX COCIMHCHUU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOICTBA, IOJy4YEHHE H
npuMeHenue. CoequHeHus: KpeMHusT B mpupojge. OOmme mnpeacraBieHus 00
okcuae kpemuusa (IV) u kpemuueBoit kuciore. CUIMKAThI, UX HCIIOJb30BAHUE B
ObITy, B MIPOMBIIIUICHHOCTH. BakHeline cTpouTenbHbIe MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobdmempl 6e30macHOTO HMCIOJIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSIHOM KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMil Ha XJIOPUA-UOHBI U HAOIIOJICHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBIThI, OTPAKAOIIHNE (PU3NYECKHE M XHMHUYECKHE CBOMCTBA
TaJIOTEHOB M UX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HaKOMJIECHHE ¢ oOpaslaMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHUE C
oOpaslamu  ceppl W €€  COeOUHEHUSMH  (BO3MOXKHO  HCIIOJB30BAHHE
BUJIEOMATEPHUAITIOB), HAOIIIOJICHHE TIpollecca OOYTIIMBAaHUS caxapa MoJ JIEUCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, HW3YyYEHHE XUMHUYECKUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMK Ha Cyab(dat-
MOH W HAOJIOJeHUE TpH3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3WYECKUMHU
cBoiicTBaMu a3zora, (Gochopa M HUX COCAUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpUaIOB), oOpa3aMu a30THBIX U (POCHOPHBIX YIO0OpEeHUH, MOTyUYeHHE,
coOupaHue, paclo3HaBaHUE U H3YYCHUE CBOWCTB amMMHaka, IMPOBEJICHUE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS M (ochaT-uoH M U3YUYCHHE NPU3HAKOB
UX MPOTEKAHHUsI, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCITOJIb30BAHUE BUJIEOMATEPUAIIOB), U3YyUYEHUE MOJENeN
KPUCTAIMYECKUX pEHIETOK anMasza, Tpaduta, ¢yiiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHe, COOMpaHue, paclo3HaBaHUE M U3yuYeHUE
CBOMCTB YIJIEKMCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6m1as xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
nx nosioxkeHuss B llepmogmueckol cucreme xumuyeckux saemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTainueckasl CBA3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKass  pEIIETKA.  ODJIEKTPOXMUMHUYECKHU Pl
HanpspkeHui MetaiioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTauioB. OO0mue
CIOoCcOOBI TIONy4YeHUs: MeTawioB. [loHATHE O KOPPO3WH METALIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTainb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiuibl: TojioxkeHue B [lepuoauueckoil cucteMe XMMHUYECKUX
snemeHntoB JI. M. MeHaeneeBa, CTpO€HUME MX aTOMOB, HaXOXKJICHUE B MPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaus). OKCUabl u



TUAPOKCUABl HaTpusi W Kanus. [IprMeHeHHe MIeNOYHBIX METAIIOB U HUX
COCMHECHUMU.

[I{emoyHO3€MENBHBIE METAJUIBI MArHUM W KAJIbLMI: TOJIOKEHUE B
Ilepnognueckor cucreme xumuueckux saeMeHToB [[. 1. MeHneneeBa, crpoeHue
MX aTOMOB, HaXO0XJIeHUE B nipupoie. Pu3nyeckre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpliua. Baxseimme coenuHEHHs] Kaiblus (OKCHA, THAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEeHUS!.

AutoMuHUN: TToN0)keHuE B [leproindeckor CuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenaeneeBa, CTpoO€HUE aTtoma, HaxoxXxjaAcHue B mpuponac. duszuueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuoandyeckoil cucteMe XUMUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpOE€HHE aTOMa, HAXOXKJIEHUE B npupoae. Pu3nMyYeCKue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCUIbI, THIPOKCHIBI U conn xkenesa (1) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOpasllaMy METAUIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBaMHU, M3Y4YEHUE PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBUS OKCHIA
KaJIbIIUSl W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS XKENE3a B KUCIOPOJIE
(BO3MOXXHO  HCIIONB30BAaHWE  BHJICOMATEPUANIOB), MPHU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEaKUUil HA MOHBI: MATHUS, KalblUs, aTlOMUHUS, [IMHKA, )Kele3a
(IT) u xeneza (I11), meau (1), HabmroAeHUE U OMKMCaHUE MIPOLIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpusl, Kalusgd ¢ KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TMIAPOKCHIA ATFOMHHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BaxkHeiine
METAJIJIbI U KX COSTUHECHUS.

XHMUA ¥ OKpPY:KaOLIas cpeaa

BemectBa m Marepuanbl B TOBCEIHEBHOM XHM3HM 4YEJIOBEKa. be3omacHoe
UCII0JIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuid B ObITy. [lepBas momolns npu
XUMUYECKUX 0KOTrax M OTPaBJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKaromled cpeabl (MpeaenbHas I0mycTUMast
KOHIIeHTpaIus BemiecTs, nanee — [1/1K). Ponb xumuu B pemieHun 3K0JI0TrHUYEeCKIX
poOJieM.

Xumuueckuit IKCnepumenm:

nU3ydeHue o0pasloB MaTepuaoB (CTEKJIO, CIIaBbl METAJUIOB, TOJUMEPHBIC
MaTepHuabl).

Mesrcnpeomemmuoie ceazu



Peanuzammsi MEXNpeAMETHBIX CBSI3€M MPU HM3yYCHUH XWUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK M TOHSATHH, SBISIOMINXCS CUCTEMHBIMH TSI OTACITBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAY4YHBIM (DAKT, TUMIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIACCU(PUKAIUs, IEPUOJIUIHOCTh, HAOJIO/ICHNUE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBJICHUE, MapPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEePHUAIIbI.

®dwusuka: Marepus, aroM, OJJICKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKIIH]I,
W30TOIbI, PaJMOaKTHUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUIN 3apsij, MPOBOTHUKH,
MOJMYTIPOBOJHUKHU, JUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIITNIECKAs
peméTKa, CIUIaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, rtuapochepa, MuHEpaIbl, TOPHBIE TOPOJIHI,
M0JIE3HBIE UCKOTIAeMbI€, TOTUIUBO, BOJAHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XO0Jie OOyYeHHsS] XUMHUU B €IMHCTBE y4eOHOU H
BOCHUTATEIILHOMN ACSATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUICKUMHU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIecTBe MpaBWJIaMU W HOPMaMHU TMIOBEJEHUS K CIHOCOOCTBYIOT IIpoIleccam
CaMOTO3HAaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN 00yYarOIINXCS.

JIngyHOCTHBIE ~ pe3yibTaThl  OTpaXalOT  TOTOBHOCTH  OOyYaromIUXCs
PYKOBOJCTBOBATbCSI CUCTEMOW TO3WTUBHBIX IEHHOCTHBIX OPUEHTAMA W
pacIIMpEHUE OIbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIANETh JOCTOBEPHOUW HHGOpMAIMEH O
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COLMAIbHBIX HOPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEAOBATENbCKOW,  TBOPYECKOM M JAPYrHMX  BHJAX
JEATEIbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOU AESTEIBLHOCTH MpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUA XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIIM B TIpollecCe€ HITOM YUYEOHOM NESITeIHbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEACHHE W TOCTYIIKM CBOMX TOBApUIIECH C MO3UIUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS

MHPOBO33PEHUYECKUE MPEICTABICHUSI O BEUIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTABISIONIUE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI NPUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJHOM CPENOU, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABAaTEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHH, HEOOXOJHMMBIC NJI OOBSCHCHHS HAOIIOJaeMBIX IIPOIICCCOB U SIBJICHHH,
MO3HABATEIHHOM, WHMOPMAIMOHHOW M YHUTATEIbCKOW KYyJIbTYPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl € Yy4YeOHBIMH TEKCTaMM, CIPAaBOYHOMU



JUTEPATYpPOH, JOCTYMHBIMH TEXHHYECKHUMH CPEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHUIO M TMO3HAHMIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIEI0BaTEIbCKOMN
JESTENHHOCTHA, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHsSI OOydYeHHUS B
JIaJbHEHUIIIEM

4) popMuUpPOBAHUSA KYJbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3J0pOBbIM 00pa3 >KU3HU, OCO3HAHHE TMOCIEICTBUU U
HEIPUSTUE BPEIHBIX NMPUBBIYCK (YIOTPEOICHHS aIKOTOs, HAPKOTHUKOB, KypEeHUs),
HEOOXOJUMOCTH COOJIFOZICHUS TMpaBWi O€30MacHOCTH MpH  OOpalleHUuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HH;

5) Tpya0BOro BoCIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY M3yUCHHUIO TIpodeccuii 1 Tpyaa pa3aTuyHoro poja,
yBaXEHUE K TPYAy W pe3ysbTaraMm TPYAOBOW NEATEIBLHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJIbHOW TPAEKTOPUHU MPOIOHKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHon npodhecCuoHaNbHON AESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATLCS B TPOJPECCHOHATILHOM Cpejie;

6) 3K0JI0rH4eCKOro BOCIIMTAHMS :

HKOJIOTHYECKH I1€JI€CO00pa3HOE OTHOIICHHE K TPUPOJE KaK HCTOYHHKY
’KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHUS, MIOHUMAHHUE LIEHHOCTU 3JJ0POBOTO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYEeCKOMY M TICHXHMYECKOMY 30POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUsAX,
YTPOKAIOIIMX 3/I0POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUSI, MOJydaeMble TPU U3YYECHUU XUMUH, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPYIKAIOIIECH MPUPOJHON CPEAOH, IS MOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJIEeM M MyTel MX pelIeHusi MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHKATUBHOW U COMAIIBHON TTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3YNbTATOB BBIJIEISIOT 3HAUYUMbIE JUIS
dbopMupoOBaHUSI MHUPOBO33PEHHUS OOIIEHAYYHbIE TMOHATHUS (3aKOH, TeOopus,
MPUHITAT, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, SKCTIEPUMEHT U JPYToe.), KOTOphIC
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEeAMETOB (OPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHBbIC yYUeOHbIC NEeWCTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpbIE 0OecneunBarOT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBJICHHUIO y4eOHOM
JeSITETbHOCTH.

Ilo3HaBareJbHBbIC YHHBEPCAJIbHbIE yYeOHbIe 1eiCTBUA

ba3oBble 1ornueckue aeicTBus:

YMEHUSl HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHHUHU
3HAHWH: PACKPBIBATh CMBICII XUMHUYECKHX IMOHATHN (BBIACIATh UX XapaKTEpPHBIC
MPU3HAKHN, yCTAHABIMBATh B3aUMOCBSI3b C JPYTUMHU TOHATHSIMH), MCTIOJIb30BaTh
MOHATHUS 17151 OOBSICHEHUS OTJEIBHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPUH JUIsl KJIacCU(PUKAUU XMMHYECKUX BEIIECTB M XUMUYECKUX PpEaKIIHil,
yCTaHABJIMBATh TMPUIMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaAaMHU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTHBHBIC, ICTyKTUBHBIC, IO aHAJIOTHH),
JIeNIaTh BHIBOJIBI U 3AKITIOUYCHUS;

yMEHUE TPUMEHATh B TIpollecce TO3HAHUS TOHATHUS (IPEAMETHbIE W
MeTaIpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICTTH, UCIIOJIb3yeMbIC B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUH MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJI 3JIEeMEHTa), XUMHuYeckas (opmyla U ypaBHEHHE
XUMHUYECKON peakIuu — MpHU pelleHuHd y4eOHO-TI03HABATEIbHBIX 3a/1ay, C YYETOM
OTUX MOJETBHBIX TPEJCTABICHUN BBISBISITH W XapaKTEPU30BaTh CYIIECTBCHHBIE
MPU3HAKN W3Y4aeMbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKHUX PEaAKITUH,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBCHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOLECCaX U SIBJICHUSIX.

Bba3oBble ucciaenoBare/ibCKie AeHCTBHUSA:

YMEHHUE HWCIIOIh30BaTh TMOCTABICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KadyecTBE OCHOBBI g (DPOPMUPOBAHHUS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YUYEHHYECKUX OKCIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM Mpollecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €0 Pe3yJsbTar, POpMYyIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIAEAOBAHUS, COCTABIATh OTYET
0 MPOJIENIaHHOM padoTe.

PaGora c nundopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pa3TUYHBIX BUJOB U (HOPM MPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX MCTOUYHUKOB
(HayyHO-TIOMYJISIpHAsT ~ JTUTEpaTypa XWUMHUYECKOTO COJACpXKAHHUSA, CIPABOYHBIC
nmocoOus, pecypcel WHTEepHETa), KPUTHUYECKH OICHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJIsi BBIMOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONpeNeIEHHOr0 TUIa, MPUOOPETEHUE OMbITa B
o0NacTd UCHOJB30BaHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHHE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMATBHYIO (pOpMy TMpeAcTaBieHus] UHPOpMaIUU U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JTuarpaMMami,
ApyrumMu popMamu rpauku U UX KOMOMHAIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHANU3UPOBAaTh B IMpolecce Yy4yeOHOH u
HCCIIEIOBATENbCKON NEATENbHOCTH MH(POPMALMIO O BIUSHUHU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa HAa COCTOSIHUE OKPYKAIOIIEH MPUPOIHOM
Cpelibl.

KoMMyHUKaTHBHbIEC YHHBEpPCAJIbHbIC YYeOHbIe 1eHCTBHA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJI¢ auajora W (WJIM) JIHUCKYCCHH) TIO
CyliecTBy  oOcCykaaeMol  TeMbl, (QOPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEIFHO BHITIOTHEHUS MPEJIOKEHHOM 3a/1a4H;

YMEHHUSI ~ TPEJACTaBISATh  TOJYYEHHBIE  PE3yJNbTaThl  IO3HABATEIBHOM
JESITENbHOCTY B YCTHBIX M IUCBMEHHBIX TEKCTaX; JejlaTh IPe3eHTAlLHIO
pPE3ybTAaTOB BBHINOJHEHUS XUMHUYECKOrO 3KCIIEpUMEHTa (J1abopaTOpHOTO OMBITA,
71a00paToOpHOI PabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MIPOEKTA);

yMEHHUSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABaTEJIbHOM M HUCCIIEJOBATEIbCKOM  JEATENIBHOCTH  NpPH  PEIIEHUU
BO3HUKAIOLIUMX TpoOJieM Ha OCHOBE y4éTa OOLIMX MHTEPECOB M COIIACOBAHMS
no3uIii (00cyXneHusi, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JCWCTBUN, OMNpENelIeHHe KpPUTEpUEeB IO OLEHKE KayecTBa
BBITNIOJIHEHHOM paboThI U Jpyrue).

PeryisiTuBHbIE YHHBepcabHbIe YUyeOHbIe 1eliCTBUS:

YMEHHE CaMOCTOSATEIbHO OMPEICNATh IENH JEATEIbHOCTH, IJIAaHHPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpPATh Hanbosiee 3(h(PEeKTUBHBIE CIIOCOOBI PEIICHHS YYCOHBIX U
MO3HABATEIbHBIX 3a/1ad, CaMOCTOATENbHO COCTaBIIATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYEHHUs! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMSX,
OLIEHHMBAaTh COOTBETCTBUE IOJIyYEHHOTO pe3yJbTaTa 3asBICHHOM LEIH, YMEHHUE
UCII0JIb30BaTh U AaHAJIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMble B YCJIOBUU 3aJJaHUMH.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEIBHOTO
collep KaHMs, YCTAHOBJICHHOTO JIaHHOW ¢enepalbHOl pabdoueil Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYyYalOUIMMUCA HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NCUCTBHH, crenupuuecKue i1 NPEIMETHOM 00JacTH «XHUMHS», BHJIBI
NEATEIbHOCTA IO  TOJYYEHHUI0 HOBOTO  3HAHUSA, €ro HWHTEPHpETaIuH,
npeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsX.

K xoHiry o0ydenus B 8 kj1acce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(oHOpOIHAST M HEOJAHOPOAHAS), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHAsh Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJb, DJIEKTPOOTPUUATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peaxkuus, KiaccuPukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIMU Pa3J0KEHUs, PEaKIUU 3aMEIICHUsl, pPeaKInuu
oOMEHa, 3K30- M SHJOTEPMUUYECKUE PEAKIIUU, TETUIOBOM PPEKT peakiuu,
AIpO aTOMa, OHJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaaUyC
aToMa, XMMHYECKas CBs3b, MOJSPHAS M HEMOJISIPHAsl KOBAJEHTHAs CBS3b,
HMOHHAs CBs3b, MOH, KAaTHOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHWMHYECKHX TMOHATHUH H
MIPUMEHSITh ATU TOHSATHUS MPU OMKMCAHUH BEIIECTB U UX MPEBPAILICHUI;

e HCIOJH30BaTh XHWMHYECKYIO) CHUMBOJHMKY JUISI COCTAaBJCHHS (HOpPMYyJ
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

e ONpEAENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCJCHMS  DBJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHA/ICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT M HOHHAasA) B
HEOPraHUYECKUX COEAUHEHUSAX;

e packpeBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MOJO0KeHUs B llepmoamueckoil cucreme,
3aKOHOB COXPAaHEHMS MacChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTrapo;

e ONHUCHIBATL W XapakTepu3oBaTh TaOMMUHYIO Qopmy Ilepuomnyeckoit
CUCTEMBbl XMMHMUYECKHUX DJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJIaBHAs
noArpynmna (A-rpynmna)» u «modoyHas noarpynmna (b-rpymnma)», Mansie u
OOJIbIlINEe TIEPUOJBI, COOTHOCUTH OOO3HAUCHHMS, KOTOPhIE HMEIOTCA B
tabmune «llepmomuueckas cucTtemMa XuMHYeckux diaemeHnToB J[. H.
MeHneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUST aTOMOB



XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsij A7ipa, o0lIee YUCIIO AIEKTPOHOB
U pacrpeAesieHUe UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XMUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (MO YUCIYy M COCTaBy YYacCTBYIOUIUX B PEAKIIUU
BEIIECTB, 10 TeTIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKAAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XUMHUUYECKUX MPEBpPALCHUN B
Pa3JINYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYHO  MacChl
BEIIIECTB, MAaCCOBYIO JIOJNI0O XHMHUYECKOTO »JJeMeHTa 1o (opmyie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKIUU;

MIPUMEHSITh OCHOBHBIC OIEpPallUU MBICIUTEIHHON ACATEILHOCTH — aHAIINU3
U CHHTE3, CpaBHEHHE, 0000INCHUE, CHCTEeMaTH3aIuio, KiIacCH(PUKAIHIO,
BBISIBJICHUE IPUYUHHO-CIEJACTBEHHBIX CBSI3€d — i U3YyYEHUS] CBOWMCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAaHUA — HAOJIOJEHHE, W3MEpPEHUE, MOJECIMPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN);

clelioBaTh ~ IpaBWjiaM  [OJb30BaHUS ~ XUMHUYECKOM  moCcyIol |
nabopaTopHbIM  000pYJIOBaHHMEM, a TakKe TMpaBUjaM OOpalleHus C
BCIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMONYYEHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BemeCTB (BOJOpPOAA U KHCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJAUTH  XMUMHYECKHE  HDKCHEPUMEHTHI MO
pacIro3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoHiy oOydenus B 9 kj1acce npeIMETHbBIE Pe3yJIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKHX MOHSATHN: XUMHYECKHUI
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IPOCTOE BELIECTBO,
CJIIOKHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasi peaKiys, XUMUYECKasi CBS3b, TEIIOBOM 3(deKT
peakuuu, MOJb,  MOJISIPHBIM ~ 00BEM,  pPacTBOp,  AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAs IUCCOLMALNS, PEaKUUU HOHHOTO
oOMeHa, Karaau3arop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKUCIIUTENb,  BOCCTAHOBUTENb, OKHUCJIEHWE U  BOCCTAHOBJICHHE,
aIIOTponus, aM(pOTEepHOCTh, XUMHUYECKasi CBs3b (KOBaJIEHTHAsl, MOHHAs,
METAJTMYECKAsi), KPUCTAJUTMYECKAsT pEeHIETKa, KOPPO3Usl METaJUIOB,
CIUIaBbI, CKOPOCTh XHMHUYECKOW peakiuu, MpeAesbHO IOMyCTUMAs
koHueHTpanusa [I/IK Bemectsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSITh ATU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAILICHU;
WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBJICHUS (HOpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

ONPENEIATh BaJIEHTHOCTh U CTENEHb OKUCIIEHUSI XUMHUECKUX AJIIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy COCOWHEHWUW 1o ¢dopMyrnaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, META/NIMYECKasl) B HEOPTaHUYECKHX
COCJIMHEHHUSIX, 3apsijl MOHA MO0 XUMUYECKON (Qopmylie, XapakTep cpeibl B
BOJIHBIX PAacCTBOPAaX HEOPTaHWYECKUX COCIMHEHUH, THUI KPUCTATUIMUYECKOMN
PEIETKY KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHME: ONMUCHIBATh M XAPAKTEPU30BATh
TabauuyHyo (opmy Ilepuoandeckoit CUCTEMbl XMMHUYECKUX JJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymma)», maneie u OoJybllIM€ TEPHOJIbI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Tadiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sjapa, OOINee YHCIO DJIICKTPOHOB U
pacmpeneneHue WX IO DJEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHHI B
npejenax MaJlblX MEPUOJIOB U IIaBHBIX MOJATPYIMH C YYETOM CTPOCHUS UX
aTOMOB;

KJaccu(pUIMPOBaTh XMUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMHUYECKUE peaKuu (MO YUCIYy U COCTaBy Y4YacTBYIOIIMX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO U3MEHEHUIO CTEMEHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENUPUYECKUE XUMUYECKUE
CBOMCTBa MPOCTBIX M CIOXHBIX BELIECTB, IOATBEPKIAsA OINHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIMX
XUMUYECKHUX PECaKIU;

COCTaBJSAITb YPABHEHUSI JJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKLIUA NOHHOTO



oOMeHa, YypaBHEHHUS pEakluil, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TCeHETHYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3JIMYHBIX KIIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIX —pEaKIUi
MOCPEACTBOM COCTaBIICHHS 3JIEKTPOHHOTO OanaHca STHUX PeaKIuii;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTpPOCHHS,
BO3MOKHOCTH TPOTEKaHUS XUMUYECKHUX TMPEBpAIICHUN B Pa3IHMYHbIX
YCIIOBHUSIX;

BBIUMCIISATh OTHOCHUTEIBHYIO MOJEKYISAPHYI0 W MOJSPHYIO MAacchl
BEIIECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO »JJIeMEHTa 10 Qopmyiie
COEIMHEHMsI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOAUTH PAaCUETHI
M0 YPaBHEHHUIO XUMHUYECKON peaKkluu;

coON0aTh  MpaBuja  MOJIb30BAHUSA  XMMHUYECKOM  MOCYyJAOM U
nabopaTopHBIM  00OpYyIOBaHMEM, a TaKKe IMpaBuia OOpameHus C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYEHUI0O U COOMpaHHUIO
ra3000pa3HbIX BEHIECTB (aMMHaKa U YIJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIHUH, TMOATBEPKIAIONMINEC  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kapOonat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCHUIA-HUOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI W3YYCHHBIX METAJIOB, NMPUCYTCTBYIOIIHWE B
BOJIHBIX PacTBOpax HEOPraHUYECKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIHUTEIBHON JCSTEIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, OO0OO0OIlEeHHe, CUCTEMAaTU3allUI0, BbISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I WM3YYCHHUS CBOWCTB BEIECTB H
XUMUYECKUX PEAKIUi, eCTeCTBCHHO-HAyYHBIE METOAbl TIO3HAHHS —
HaOII0ICHUE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (peasibHbIA U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsimyecTBo 4acoB
Ne HaumenoBaHme pa3jiesioB U duekTpoHHbIe (LM pOBbLIE)
n/n TeM MPOrpamMMbl Bcero Konrpoaeure Hpakririeckite o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsI
Pasznea 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
XuMHs — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 ) bubmmoreka [JOK
MPAKTUYECKOU IESITENBHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BerecTBa 1 XuMHueckue 15 1 bubmuorexa [JOK
peaKunu https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pa3zpnen 2. BaxkHeiline npeacraBuTe/ M HCOPraHMYECKUX BELeCTB
)1 Boznyx. Kucnopoa. Ilonsitue 6 bubnnorexa [JOK
00 okcrumax https://m.edsoo.ru/7f41837¢
9 Bognopon. Ilonarue o kucnorax 2 1 bubnnorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bopa. PactBopsl. [lonsitue 06 5 | | bubanorexa [HJOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBIC KJIaCChI 1 | 1 but6mmoreka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 30

Paspnen 3. Ilepnoanueckuii 3axkoH n llepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MennesieeBa. CTpoeHne aTOMOB.

Xumuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE peakuumu

3.1

Ileproanyeckuii 3aK0H U

7

bubnmorexa [JOK



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

[Iepuoanueckas cucrema
XUMHYECKUX 31eMeHTOB /[l. 1.
MenneneeBa. CTpoeHHe aToMa

https://m.edsoo.ru/7f41837¢

XUMHYECKasd CBA3b.

bubnnoreka [IOK
32 OxneaurensHo- 8 https://m.edsogru/7f41 837¢
BOCCTAHOBUTEJIbHBIE PEAKITNI
bubnnoreka [JOK
Hroro mo paseny b mgs://m.edsol_.lruﬁﬂl 837c
PeszepBHOe Bpemst 3 bubmmorexa OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KUIIACC

KosmuecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM ugposbie
Ne ni/m pasn Kourpoasbnsie | IlpakTuyeckue (irpp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pa3zpnes 1. BemecTBo 1 XuMu4ecKkne peakiiun
11 [ToBTOpEHME U yTITyOJICHHE 3HAHUH 5 1 bu6muoreka [IOK
] OCHOBHBIX Pa3/IeloB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bu6muoteka [JOK
' peaKuuii https://m.edsoo.ru/7f41a636
13 DIEKTPOIIUTUYECKAs TUCCOLIUALINS. 2 1 1 bubnmnorexa [JOK
] XHMMHMYECKHUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnea 2. Hemerasiibl M MX cOeIMHEHHS
21 OO6m1as XxapakTepruCTUKa XUMHYECKHX 4 | bubnmnorexa [JOK
] anemeHToB VIIA-rpynmel. ["asiorensl https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 Bubnmorexa [IOK
’ PYTHIBI- £-€p https://m.edsoo.ru/7f41a636
COEJIMHEHHUS
OO6m1as XxapakKTeprUCTUKA XUMHYECKIX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u ux 7 1 bubmmorexa [IOK
’ py ' ’ p https://m.edsoo.ru/7f41a636
COEJIMHEHHUS
OO01mas xapakTeprUCTUKa XUMUIECKIX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
’ . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHHUSI
Hroro no pazaeny 25

Pazgea 3.

MeTajuibl M UX COCAMHEHUS



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

. bubmuoreka [JOK
3.1 Obmue cBOHCTBA METANIOB 4 https://m.edsoo.ru/7f41a636
b K
3.2 Baxwuerie MeTamibl U UX COEIUHEHUS 16 nomotexa LO
https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Pa3znen 4. Xumusi u okpy:xaionias cpeaa
41 B 3 bubmuoreka [JOK
. €IIeCTBa U MaTEPHAIIBI B KU3HU YETOBEKA httos://m.edsoo.ru/Tf4 12636
Hroro no pazaeny 3
p 3 bubmoreka [JOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Jlara
JJIeKTPOHHBIE
KosmmmuecTBo yacos H3y4YeHus
Ne uupposbIe
Tema ypoka
n/n o0pa3oBaTe/IbHbIE
Kontpoasnsbie | IlpakTuueckue
Bcero pecypchl
padoThbI padoThI

| [Tpenmer xumuu. Poib XMMUU B )KU3HU | bu6nmuorexa [JOK
yesoBeka. Tena u BellecTna https://m.edsoo.ru/ff0d210c

2 ITonatre o MeTo1axX MO3HAHUS B XUMUU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOPUU U MPUEMBI | bubnnorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pYIOBAaHUEM)

4 YucTteie BemecTBa u cMecu. CIocoObl | bu6nuoreka [JOK
pa3aeseHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK

g N PHMEp https://m.edsoo.ru/ff0d28c8
OUYHCTKU NTOBAPEHHOM COJIN)»
but6mmoreka [JOK
A 1

6 TOMPIH MOJICKY IR https://m.edsoo.ru/ff0d2a6e

- XUMHYECKUE DJIEMEHTHI. 3HAKH 1 bubmuoreka [{OK
(CUMBOJIB) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie U clOKHBIE BEIIECTBA 1 bubmmorexa [JOK

P HI https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmorexa [TOK

YIIpROS ¥ https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB.

bu6nuoreka [JOK

10 Xumunyeckas popmyna. BaneHTHOCTb
bopmy https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKHUX JIEMEHTOB
1 OTHOCUTENbHAs aTOMHAs Macca. bubnmnorexa [JOK
OTHOCHUTEJIbHASI MOJICKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBas gong XUuMHAYECKOTO DJIEMEHTA bu6nuoreka [JOK
B COCJMHCHHUU https://m.edsoo.ru/ff0d350¢
13 KoauuectBo BenecrBa. Moiib. bu6nuoreka [JOK
MounsipHasi macca https://m.edsoo.ru/ff0d5230
14 Ddusznueckue U XUMHUUECCKUE SBICHHS. bubnnoreka [HOK
XUMUYECKask peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U yciioBus NPOTEKAHUS bubnnorexa [JOK
15 .
XUMHUYECKUX PEAKIIUU https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUSI MAaCChI BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHECHHUS https://m.edsoo.ru/ff0d3b88
Brraucienns komndecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHHUAM XUMHYECKUX bubmmorera [JOK
B . yp https://m.edsoo.ru/ff0d5708
peaKImii
Knaccudukanys XuMHUYECKHX PEaKIHi
18 (coemuHeHUs1, Pa3I0KCHUS, 3aMEIICHUS bubmorexa HOK
A P » SAMEILIEHITL https:/m.edsoo.ru/ff0d334
oOMeHa)
M. B. JIoMOHOCOB — yUY€HBIA-
19 sHIKIoneaAucT. O000IICHHE 1 Bubmorexa [TOK
H AT, H;I https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3alys 3HAHUI
20 KonrtponsHas padora Nel mo reme bubaunoreka IIOK
«BelecTBa 1 XUMUYECKHUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
Bo3agyx — cmechk razos. Cocras
bu6nuoreka [JOK
21 Bo3nyxa. Kucnopon — snemeHT u

npocToe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d448e
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duznueckue 1 XUMUYECKHE CBOMCTBA

bu6nuoreka [JOK

22 KHCIIOPOA (PEAKIIHH OKNCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumgax
CnocoOsI MoNTy4eHus: KUCIOPo/ia B
” 5 Y - erHOHCTI/I bubmuoreka [{OK
FAbOPATOPHH 1 HPOMBIIILL ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHue Kuciopoaa
TemoBoit 3¢ ekt XuMUIECKOM
peaKkiuu, MOHSATUE O TEPMOXUMHUYECKOM bubmmorexa [JOK
24
YPaBHEHUH, DK30- U SHAOTEPMHUUECKUX https://m.edsoo.ru/ff0d4790
peaKIMsIxX
TommuBo (HedTh, yroias U METaH).
25 3a $I3HGI§I/IG(11:O3 yxa CIIOCOOBI Zro brbmmorexa [TOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MPEeI0TBPAIICHUS
[Ipaktrueckas padota Ne 3 o Teme
26 I?Ion YEHUE I/IEO6I/I aHUE€ KUCIIOpOoJia bubnuoreka LIOK
«roty N p pOAd, https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE €T0 CBONCTBY»
7 Bonopoa — a5eMeHT u nmpocToe bubmnorexa [IOK
BelecTBO. Haxoxxaenue B npuponae https://m.edsoo.ru/ff0d4dd0
)3 Du3nvecKrue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BojiopoJia. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsiTHie 0 KUCIOTAX U CONAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Cnoco0bl mosty4eHus: BOAOPO/a B bubmmorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 mo Teme
31 l?lo YeHUE U I;061/1 aHue BOJOpOaa bubmmorexa LIOK
«roty . p AOpO, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE €T0 CBOMCTBY»
1 Monsipablit 00BEM ra3oB. 3aKOH bubmmorexa [JOK

ABoraapo

https://m.edsoo.ru/ff0d542e
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Brrunciienus 00bEMa, KoJIMuecTBa

33 BEILIECTBA ra3a 0 €ro U3BECTHOMY bubmorexa HOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIK 00BbEMY
Breruucienust 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIUHA HA OCHOBE 3aKOHA bubmmorexa [JOK
.. o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
35 dusnuecKkre 1 XUMHUYECKHUE CBOMCTBA bubmuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubmuoreka [JOK
WHAUKATOPax https://m.edsoo.ru/ff0d59¢2
Bona kak pactBoputens. HacbeieHnneie
37 Y HEHACBIILICHHBIE pacTBOPBL. MaccoBas bubmorexa HOK
https://m.edso0.1ru/ff0d5b40
JIOJIs1 BEILIECTBA B paCTBOPE
[TpaxTrueckas padorta Ne 5 o reme
18 «IIpuroTtoBiieHHE pacTBOPOB C bubnuorexa [JOK
onpeAeNEéHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 Kontponbhas pabota No2 o teme bubnuorexa [[OK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KilaccupuUKaIus, but6mmoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonydenune u XuMHU4YeCKue CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa [TOK
https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHHS: COCTaB, KJIaCCU(UKALINS, but6mmoreka [JOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d67ca
43 Ilonmy4yeHue U XMMUYECKUE CBOMCTBA bub6numoreka IIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotel: cocras, kinaccuduxars, bubnnoreka [JOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA

bubmuoreka [{OK

45
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIaTypa,
46 CHOCOéBII) T10JI q)eHI/Isi XI/IMI/I‘IZ(I:Z)KI/IG bubmorexa HOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padorta Ne 6. Pemenue
47 AKCIIEPUMEHTAJILHBIX 3a/1a4 110 TeME bubmmorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEMHEHHUIN
43 ['eneTrueckast CBSI3b MEXAY KJIaCCaMH bu6nuoreka [JOK
HEOPIraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [JOK
49 O06o0011eHre u cucTeMaTusa 3HaHUH
HICHHC 1 CHOTCMATHEALITT SHAIH https://m.edsoo.ru/00ad9cb2
Kontponbhas pabota Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAaHUYECKUX bubmmorexa [TOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIaccHPUKAITIN
51 XUMUYECKUX AeMeHTOB. [lonarue o bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOJHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH 1
52 [Tepuoanueckas cucteMa XUMHYECKUX bubmmorexa [JOK
proa https://m.edsoo.ru/00adas52c
anemeHToB J[. 1. Menpeneena
53 ITepuomasl, rpyImbl, HOATPYIIIBI bubmorera [JOK
PHOJEL, TPYTHIEL, TOATPY https://m.edsoo.ru/00ada52¢c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bu6muotexa [HOK
anep. M3oromnst https://m.edsoo.ru/00ada342
55 CtpoeHue 2JIeKTPOHHBIX 000JI09eK bubmmoreka [{OK

aTOMOB 3JICMCHTOB HepHOHquCKOﬁ

https://m.edsoo.ru/00adabbc
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cuctemsl /1. 1. MeHnaeneeBa

XapaKTepI/ICTI/IKa XHUMHNYECCKOT'O
9JICMCHTA I10 €I0 IMOJOXKCHUIO B

bu6mmoreka [JOK

56 ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauueckoro 3akoHa s
57 pa3BuTHUA HayKu U npaktuku. /. 1. bu6nuoreka [IOK
MenaeneeB — y4€HbIM, NIEJArOT U https://m.edsoo.ru/00ada96e
TPKIAHUH
PesepBHeIil ypok. O6o0ICHHE U
58 CI/ICTI;MaTI/IBE}l]II;I/Iﬂ 3HaHI/II;IH / buGnuorexa [IOK
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas npoBepouHasi paboTa
KonTtponbhas padora Ne4 o teme
59 «Ctpoenue aToMa. XuMU4€ecKasi CBSI3b» brbmmorexa [TOK
. https://m.edso0.1ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DJIEKTPOOTPHULIATEIILHOCTh aTOMOB bubnuorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnasa xumuueckas cBsi3b bubmorexa [JOK
https://m.edsoo.ru/00adac34
6 KoBanentHas nonsipHast XuMH4uecKas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHas XuMH4YECKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 Crenens okucnemis https://m.edsoo.ru/00adae28
65 OKHCIUTEIPHO-BOCCTAHOBUTEIbHBIC bubmuorexa [JOK
peakunu https://m.edso00.1ru/00adb076
66 OKUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK

https://m.edsoo.ru/00adb076
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PesepBHeiit ypok. O6o01IeHNE U

N bubmuoreka [JOK
67 CUCTEMATHU3aIUs 3HAHUH 10 TEME 1
https://m.edsoo.ru/00ad9cb2
«CTtpoeHne atoMa. XUMHUYECKAas CBS3bY
68 PesepBHblit ypok. O0001IeHNE U | bub6nuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2

9 KUIIACC

KosmnuecTBo 4acoB DJIeKTPOHHbIE
Ne ara uugposbie
Tema ypoka Konrpoasbnsie | IlpakTuyeckue A bp
n/n Bcero u3ydyeHusi | obOpa3oBaTe/ibHbIe
padoThbI padoThbI
pecypcsl

IIepuonrueckuil 3aK0H.

| [Tepronuueckas cuctema 1 bu6nuoreka [IOK
XAMUYECKHX deMeHToB /1. U. https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTHU B U3BMEHEHUH

2 CBOMCTB XMMHUYECKUX JJIEMEHTOB 1 Bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6

MIEPBBIX TPEX MEPUOIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPTraHWYECKHUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Bubsl XumMu4eckon CBSI3U U TUIIBI 1 bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbaas padora Nel mo Teme

5 «IToBTOpenue u yriayOjaeHue 3HaHUI 1 1
OCHOBHBIX Pa3feJIoB Kypca 8 Kiaccay

6 Knaccudukanus xumMuaeckux | bu6mmoreka [JOK
peaKuurid MO Pa3JIMYHbIM MPHU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM

7 eakuu. IIoHsTHE 0 TOMOI€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLUAX
[TonsiTHe 0 XUMHYECKOM PAaBHOBECHH.

g @akTopbl, BIUAIOIINE HA CKOPOCTh 1 bubmmoreka [JOK

XHUMHYECKOH PEaKIUMU U IMMOJTOKCHUC
XUMHYCCKOT'O paBHOBCCHUA

https://m.edsoo.ru/00adc28c
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OKMCIIUTEIbHO-BOCCTAaHOBUTEILHBIC

bu6mmoreka [IOK

IIPUMCHCHUC

9
peakunu https://m.edsoo.ru/00adcade
Teopus 27EKTPOIUTUYECKON
10 nccounauuu. CUiIbHbIE U cl1a0ble Bubmiorexa OK
A HHatu. https://m.edsoo.ru/00adcd68
DJIEKTPOJIUTHI
11 MoHHbIe YpaBHEHUSA PEAKIIUN Bubmiorexa HOK
yp peaxi https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE NpPEJACTaBICHUN bubmorexa LOK
val https://m.edsoo.ru/00add5d8
00 AIIEKTPOITUTHUECKON AUCCOIMAIINU
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 OPEICTABIICHUNA 00 bubmmorexa TTOK
pedl . https://m.edsoo.ru/00add8b2
3JIEKTPOJTUTHYECKON AMCCOIUAIINM
14 IlonsgTue o ruaponuse coiuei bubmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o01IeHre U CUCTEMATU3 AL bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTrueckast padorta Ne 1.
16 «PerreHue DKCIIEPUMEHTAIBHEIX bubnnorexa [IOK
P https://m.edsoo.ru/00addbfa
3aga9dy
Kontponbnas padota No2 o teme
17 «DexTporuTrYecKas IUCCOIIAALII bubmmorexa LIOK
R A THATHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIMU B PACTBOPAX»
OO6mras XxapakTepruCTHKA TaJOTeHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJopa
Xnopopoaopoa. ConsiHas KUCIOTa,
P P N bu6mmoreka [IOK
19 XUMHUYECKHE CBOMCTBA, MOJyYEHHUE,

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padora Ne 2 o Teme

20 «IlomydeHue COIAHOM KUCTIOTHI, Bubmmorexa LIOK
. N https://m.edsoo.ru/00ade348
M3y4yeHue €€ CBONCTB»
Brluucnenus no ypaBHeHUSIM
21 XUMHUYECKUX PEAKIUH, €CIIU OJUH U3 bubmmorexa [IOK
https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
) OO6m1ast XxapaKTepUCTUKA SJIEMEHTOB bubnunoreka [IOK
VIA-rpynist https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(GUKALUU CEPBI.
” Haxoxpaenue cepbl 1 €€ coeTMHEHUM bubmuoreka [IOK
B IIpUpOJIe. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopon, CTpoeHHE, bubnmoreka [JOK
(hbU3MIEeCKre U XMMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (u3znyecKkrue U XuMHUYeCcKHe CBONCTBA, bubnmorexa [JOK
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUYECKUE PEAKIUH, JIEKALUE B
OCHOBE IPOMBIIIUIEHHOTO crioco0a
%6 MOJyYECHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIllel cpeabl COeAMHEHUSIMU
cepbl
7 Brruncnenune MmaccoBoil J0IM BBIXO/1a bubmuoreka [JOK
IIPOIYKTa peaKIu https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHUKA SJIEMEHTOB
)3 VA-rpymrsl. A30T, paclipocTpaHeHue bu6nuoreka [IOK

B IIpupojie, GU3NYECKue 1
XUMHYECKHUE CBOWCTBA

https://m.edsoo.ru/00adeea6
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AmMHaK, ero pu3ndecKue u

29 XUMUYECKHE CBOMCTBA, MIOJYyYEHUE U bubmmorexa [JOK
https://m.edsoo.ru/00adf004
MIPUMEHEHHUE
IIpaktuyeckas padora Ne 3 o Teme
30 «Ilonmydyenne amMmmuaka, U3yueHue ero bubmorexa HOK
N https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3OTHas KUCIIOTa, €€ (hU3mIecKue u bubnunoreka [IOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPATbHBIX

32 yao0opeHuit. Xumuueckoe bubmmorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHMSIMH a30Ta
Docdop. Oxcun dhochopa (V) u
33 (bOC((Il))OII:HaSI KI/ICJ'I((i))Ta,q)(bI/II)SI/I(‘le)CKI/Ie u bubmmorexa [JOK

. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOTYYEHUE
Hcnons3zoBanue pocharoB B

34 KauyecTBE MUHEPAIbHBIX YA0OpEHUH. bubnuorexa [JOK
3arpsi3HeHHe NPUPOJTHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yraepond, pacpocTpaHEHHUE B

35 npﬂpf)z[e, (I;)HBI/IE)ICCTS/IC U XUMHYECKHE bubmorexa [OK

. https://m.edsoo.ru/00adfd9¢c
CBOMCTBA
Oxkcunpl yraepoaa, ux pusnueckue u

36 XAMHUYECKHE CBOUCTBA. bubnuorexa [JOK
DKOJOTHYECKHE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCcHJIOM yriaepoja (IV)

37 VYronbHas KUCJIOTA U €€ CONu bubmmorexa [JOK

https://m.edsoo.ru/00ae006¢
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IIpaktuyeckas padora Ne 4 o Teme
"[losrydyeHune yriaekucioro rasa.

bubmuoreka [JOK

38 KayectBenHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
1oH"

[TepBoHavabHBIE TOHATHUS 00

39 OpraHUYEeCKUX BEUIECTBAX KaK O buGmnorexa [IOK

https://m.edsoo.ru/00ae054¢
COCAMHEHHUSIX YIIIepOoIa
40 Kpemuuii u ero coeguHeHUst bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTiueckas pabota Ne 5. Pemenue

A1 SKCIEPUMEHTAIIBHBIX 3a7a4 10 TEME bu6nuoreka [IOK
«BaxHeiue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHHUSD)

Konrtpomnsnas padora Ne3 o reme
42 «BaxxHeunme HeMeTaulbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COEJIMHEHUSD)
OO01mas xapakTepuCTUKa XUMUYECKIX
3JIEMEHTOB — METAJLIOB.

43 Mertanauyeckas CBSI3b U bu6mmoreka [JOK
METAJIMYECKasi KPUCTAJITNUECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKHe CBOKMCTBA
METAJIOB
XUMHUYECKUE CBOKWCTBA METAJLJIOB.

44 DNEKTPOXUMHUUYECKUHN PsiJT Bubmmoreia LIOK

. https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJIOB
45 OO6mme crmocoOb! MOTyYeHUs bubnuorexa [JOK

MeTtauioB. CrutaBel. Beruucienus mo
YPaBHEHUSM XUMHUYECKUX PEaKIIHd,
€CJIM OJIMH U3 PEareHTOB COAEPIKUT

https://m.edsoo.ru/00ae1156
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IPUMECH

46 [TonsiTHE O KOPPO3UK METAILIOB Bubmmoreia LIOK
https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 [lenourpie MeTanb! https://m.edsoo.ru/00ae14b2

43 OKcuabl ¥ TUIPOKCUIBI HATPUS U bu6nuoreka [IOK

Kanus https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3eMeNbHBIE METAIIIBI — bubmuoreka [{OK

KaJbIIMii U MarHui https://m.edsoo.ru/00aelSe8

50 Bakueiinme coeTMHEHNS KLU bubmorexa [IOK
https://m.edsoo.ru/00aelS5e8

51 O0001IeHrEe ¥ cUCTEMAaTA3aIHUs

3HAHUH
JKécTkoCTb BOMBI U CIIOCOOLI €€ bu6mmoreka [JOK
52
YCTPAHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 mo Teme
53 "YKECTKOCTE BOJBI 1 METOAEI €6 Bubmorexa ITOK
\ https://m.edsoo.ru/00aelae8
YCTPAHEHMUSI
. bu6mmoreka [IOK
>4 Amomunuii https://m.edsoo.ru/00aelc64
AM@oTepHbIe CBOMCTBA OKCHJIA U bubnuoreka [IOK
55
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK

>6 Kereso https://m.edsoo.ru/00ac1d86

57 OKcupl, TUIPOKCHUIBI U COJTU KeJe3a bu6mmoreka [IOK

(IT) u »xenesa (I11) https://m.edsoo.ru/00ae35¢6

53 O000I11IeHIE U CUCTEMATH3ALIUS

3HAHUHU
59 [IpakTuyeckas padora Ne 7. Pemienue bubnuoreka [IOK
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AKCIEPUMEHTAIIBHBIX 3a7a4 10 TEME
«Baxknelme MeTaJuIbl U UX
COETUHEHUS

https://m.edsoo.ru/00ae3de8

Brraucnenus 1o YpaBHCHHUAM
XHUMHUYCCKUX peaKuHﬁ, €CJIM OAUH U3

60 peareHToB J1aH B U30BITKE WIH 1 bubnuoreka [IOK
COAEPKUT NpuUMecH. Brruncienus https://m.edsoo.ru/00ae1750
MAacCOBOM J0JIA BBIXOJA IPOAYKTa
peaKIumn

61 O06o001IeHNe ¥ CUCTEeMAaTH3AIHS !
3HAHHUI
Kontponbnas padota Ne4 o teme

62 «BaxHelnme MeTauibl 1 UX 1
COCJTMHECHHUSD)

63 BemectBa u Mmatepuasi B | bu6mmorexa [JOK
MOBCEIHEBHON KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3150
XUMHUECKOE 3arpsi3HEHUE bubnmoreka [JOK

64 . 1
OKPYKaIoIIen cpeabl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B periennn 1 bubnuorexa [IOK
9KOJIOTHYECKHUX TTPOOIIEM https://m.edsoo.ru/00ae4270

66 PesepBHrlil ypok. O60011eHNEe 1 1 bubmmoreka [JOK
CHCTEMAaTHU3aINs 3HAHUMI https://m.edsoo.ru/00ae0d0a

67 PesepBHrlIit ypok. O6001IeHNE 1 ] bubnmmoreka [JOK
CHCTEMATHU3aIMs 3HAHUM https://m.edsoo.ru/00adb33c

68 PesepBHeIit ypok. O6001IeHNE 1 1 bu6nuoreka [IOK
CHUCTEeMaTU3alMsl 3HAHUI https://m.edsoo.ru/00ad9cb2

OBULIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbBHOM ITPOTPAMMBI

8 KUIACC

Kon
MPOBEPSIEMOT0
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTe/IbHON NMPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHLIe XUMHNYCCKHUC ITOHATHU)

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKMX TIOHSTHI:  aToM,
MOJIEKYJ1a, XWUMHUYECKHI JJIEMEHT, IpPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMECh (OJAHOPOAHAsT WU HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHasi M MOJIEKYJSIpHAas Macca, KOJUYECTBO
BEIIECTBA, MOJb, MOJIIpHAas Macca, MaccoBasl A0S XHUMHUYECKOTO
JJIEMEHTa B COEAMHEHUHU, MOJISIPHBIM 00BEM, XUMHUYECKas peakius,
KJacCUpUKalusl  peakiuil:  peakuud  COCIUMHEHUs,  Ppeakluu
pa3joXKEeHUs, peaklUd 3aMelICHUs, peakuuu OoOMEeHa, DJK30- H
SHJOTEPMUYECKHUE PEAKIMH, TEIUIOBOM 3G EKT peaxiuu, pacTBOp,

MacCCoOBas A0JIs1 BEIICCTBA (HpOHeHTHaH KOHI_[eHTpaI_II/ISI) B paCTBOPC

1.2

HIUTIOCTPpUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MIOHATHH H

IMPUMCHSATDH 5TU MOHATHA ITPU OITMCAHUHN BCHICCTB U UX HpeBpameHHﬁ

1.3

UCTIOJIB30BaTh XMMHYECKYI0 CHMBOJIUKY JUI COCTaBICHHS (OPMYI

BCHICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKum“I

1.4

PpaCKphIBaTh CMBICJI 3aKOHOB COXPAaHCHUA MacCcChbl BE€IICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOTO YYCHUSA, 3aKOHa

ABoraapo

1.5

OIpeacATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KHaCCH(bHHHpOBaTL XUMHUYCCKHUE PCaKINU (HO Yucily H COCTaBy

Y4aCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEIIOBOMY 3D (DEKTY)

1.7

BBIUUCIISATH OTHOCHUTEIBHYIO MOJEKYJSPHYIO U MOJIIPHYIO MacChl

BCIICCTB

1.8

BBIUUCIIATE MACCOBYIO OO XHUMHWYECKOI'O0 3JICMCHTA IIO (I)opMyne

COCIUHCHUS,




1.9

BBIUUCJIATH MACCOBYHIO JOJIHO BCHICCTBA B PACTBOPE

1.10

MNPUMCHATh €CTCCTBCHHOHAYYHBLIC MCTOAbI ITIO3HAHUA — Ha6J'IIO,Z[CHI/Ie,

W3MEPEHHE, MOJEIUPOBAHNE, IKCIIEPUMEHT (PeasIbHbIA U MBICIICHHBIN)

ITo Teme: «BaxkHeime npeaCcTaBUTENIN HEOPTaHUYECKUX BEIIECTBY

2.1

PACKpPBIBATHL CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATHUH: OKCHa, KMCJIoTa,

OCHOBAHHEC, COJIb

2.2

OIPEACIIATh MNPHUHAICKHOCTh BCIHICCTB K Ol'[peI[eJ'IéHHOMy KJ1acCy

COEIMHEHMI 110 hopMysiaM

2.3

KJIaCCI/I(bI/H_[I/IPOBaTB HCOPTraHNUYCCKUC BCIICCTBA
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XapaKTepHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHUE CBOMCTBA BEIIECTB
pa3IMuYHBIX  KJIACCOB,  MOATBEpPXAas  ONUCAaHUE  MPUMEpaMH

MOJIEKYJIIPHBIX YPABHEHHI COOTBETCTBYIOUIMX XUMUYECKUX PEAKLIUIA

2.5

MMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B  3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX

npeBpameHHfI B PA3JIMYHBIX YCIOBHUAX

2.6

cJIeaoBaTh paBujiamM II0JIb30BaHUsA XUMHUYECKOU HOCYZ[OP'I )41
JabopaTOpPHBIM 00OpYAOBaHWEM, a TaKXKe MpaBWiIaM OOpaIieHus ¢
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMU IO BBITIOTHEHHUIO
JIa60paTOpHBIX XUMHYCCKUX OINBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAa M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB C OMNPEAECIEHHOM MAacCOBOM JI0JEH PAcTBOPEHHOIO
BEIIECTBA, MNIAHUPOBATH U MPOBOJIUTH XUMHUECKHE SKCTIEPUMEHTHI 110
pacrmo3HAaBaHHWIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, heHosdTaren, METHIOPAHK U IPYTHe)

2.7

IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XMMUYECKOW pEaKIUU

I[To Teme: «llepuomumueckuit 3axkoH u Ilepumomunueckas cucrema
xumuyeckux siemeHtoB [[. W. MenneneeBa. CTpoeHHE aTOMOB.

Xumundeckas cBI3b. OKUCIUTENLHO-BOCCTAHOBUTEILHEIC PCaKum»

3.1

PACKpPBIBATL CMBIC]I OCHOBHBIX XWUMHYCCKHUX IIOHSITUM: AApO aroma,
JJICKTPOHHBIA CJIOW aTroMa, aToMHas OpOuTalb, pPAJAUYC aToMa,
XUMHUYCCKad CBA3b, IMNOJIKIpHAd W HCHOJIKIpHAA KOBAJICHTHAA CBA3b,
AIEKTPOOTPHUIATEIBHOCTh, HMOHHAs CBSI3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKHMCJICHUA

3.2

KJIaCCI/I(bI/IHI/IPOBaTB XUMHNYCCKHEC 3JICMCHTBI

33

OMHUCHIBAaTh U XapakTepu3oBaTh TaOnmuuHyro ¢opmy Ilepuoamueckoit
CHUCTEMBl XHMHYECKUX OJJIEMEHTOB: pa3lIM4aTh TIOHATHS «TJIaBHAs
noarpynna (Arpynma)» u «mobouyHas mnoarpymnmna (brpymma)y,

«MaJIple» U «OOJIbIINEY NICprUOabI
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packpsiBaTh cMbIca llepuogmyeckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBATh MIOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB

XUMHNUYCCKHX 3JICMCHTOB OT UX ITOJIOXKCHUS B HepHOHquCKOﬁ CHCTCMC

3.5

COOTHOCUTh  OOO3HaueHHWs, KOTOpblE HWMEITCI B  TalIuIe
«Ilepuomuyeckass  cuctemMa  xuMudeckux  snemeHtoB .M.
MeHJICJ'ICCBa» C YHUCIIOBBIMH XapaKTepI/ICTI/IKaMI/I CTpOGHI/Ifl aTOMOB
XMMHUYCCKHUX DJIEMEHTOB (COCTaB M 3apsija  sijpa, OOIIee YHCIIO

AJIEKTPOHOB U PACIIPENETICHUE UX M0 AIEKTPOHHBIM CJIOSIM)

3.6

OIpeaciATh CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI)IX

COCIMHCHUHAX

3.7

OnpcAcCiIsiITb BUJ XAMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaH) B

HCOPTaHUYCCKUX COCAUMHCHUAX

9 KUIIACC

Kon
NPOBePSIeMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111er0 00pa3oBaHus

1

ITo Teme: «BeniecTBo U XUMHUUYECKasT PEAKLIUS»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATUH: pacTBOp,
JIEKTPOJIUTHI, HEAIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAs JAUCCOLMALINS,
peakiMyd HMOHHOTO OOMEHa, KaTajau3aTrop, XMMHYECKOe paBHOBECHE,
oOpaTtumble 51 HeoOpaTuMble peakuuu,
OKHCIINTEIIbBHOBOCCTAHOBUTENILHBIE peakuum, OKHCIIUTEID,
BOCCTAHOBUTEIIb, OKHUCIEHHME M BOCCTAaHOBJIECHUE, aJJIOTPOIMI,
aMQOTepHOCTh,  XMMHYECKas  CBA3b  (KOBaJEHTHas, MOHHas,
METAJIJINYECKasl), KpUCTAITIMYECKasl peui€rka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peakinu

1.2

HIUIIOCTPUPOBATL B3aMMOCBA3bL OCHOBHBLIX XHMHYCCKUX MOHITUN U

MPUMCHSATDH 5TU MOHATHA IMPU OITMCAHUHN BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS AIIEKTPOJUTUYECKOH TUCCOLMUALMU KHUCIOT,
LIeJI0Ye M COJIEeH, IMOJHBIE M COKPAIIEHHBIE YPAaBHEHMS PEaKIM

HOHHOIr0 0OMeHa

1.4

PaCKpBIBATh CYHIHOCTH OKHUCIUTCIbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABJICHHSI SJICKTPOHHOTO OajlaHCca ATHX PEaKIii

1.5

ITPOBOJIUTH PACYETHI 10 YPABHEHUIO XMMUYECKOW pPEaKIMU

ITo temam: «Hemeramnel U uMX coemguHeHUs» U «MeTaluibl U HUX




COCOMHCHMUS

2.1

XapaKkTepu30BaTh (OMUCHIBATh) 00IIME U crieUpUIECKIe XUMUYECKUE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIECTB, MOATBEPKJas OMUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX

XHUMHUYCCKUX peaKuHﬁ

2.2

COCTAaBJISITb YPABHCHUA peaKI_II/II;'I, MOATBCPIKAAIOIIUX CYHIECCTBOBAHUC

TeHETHYSCKOM CBSI3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTU MNPOTCKAHUA XUMHNYCCKUX HpeBpaH_ICHI/II\/'I B PAa3JIMYHBIX

YCIIOBUSIX

24

ClleIoBaTh IIPaBUJIAM  IIOJIb30BAaHUS XUMMYECKOM MOCYAOH U
na00opaTOpHBIM O00OPYAOBAaHHEM, a TaKKe IMpaBUIaM OOpalleHHUs C
BELIECTBAMH B COOTBETCTBUM C HHCTPYKLIHSMU IO BBIIOJHEHHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO IOJIYYEHUIO U COOMPaHMIO

ra3000pa3HBIX BENIECTB (AMMHUAKa M YIIEKHCIIOro ra3a)

2.5

IPOBOJUTH PEAKIUH, IOATBEPXKAAONINE KAYeCTBEHHbI COCTaB
pa3NMYHBIX BEIIECTB: pACIO3HABATh OINBITHBIM MYTEM XJIOPHU-,
Opomuza, wuoauia, kKapOoHar, Qocdar, cunMkar, Cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHHWS, WOHBI W3yYEHHBIX METAJJIOB,

MPUCYTCTBYIOIIKUC B BOJHBIX PACTBOpPAX HCOPIraHNMYCCKUX BCHICCTB

ITo Teme: «XHUMHsI U OKpYXKarOLIasi cpeaa»

3.1

PaCKpbIBaTb CMbICJI OCHOBHBIX XUMHUUYCCKUX TIOHATHH: HI[K BCIICCTBA,

KOPpO3Hsl METAJIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpaliuu MBICITUTEIEHOMN JACATCIIBHOCTH —
dHAJIM3 MW CHHTC3, CpPAaBHCHHC, 0606IJ_ICHI/IG, CHUCTEMATH3AaIlHIO,
BBIABJICHUC TPUYHUHHO-CJICACTBCHHBIX CBSI3CH — AJI1 U3YUCHUA CBOMCTB
BCHICCTB H XHMHUYCCKHX peaKHI/Iﬁ; CCTCCTBCHHOHAYYHBIC MCTOIbI
IIO3HAHUA — Ha6JIIOIIeHI/I€, HU3MCPCHUC, MOACIINPOBAHUC, SKCTICPUMCHT

(peanbHBII ¥ MBICJCHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHMS

1

HepBOHa‘-IaJ'ILHBIe XUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumuu. Ponp XMMHM B KU3HU 4YelOBEKa. XUMHUA B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOICTBA BEIIECTB. ArperaTHOE COCTOSIHHUE

BCIICCTB

1.2

ITonsatue o MeTogax No3HaHUs B XMMUM. YHCTEIE BEIeCTBA U CMECH. Crioco0b1

pas3aeseHust CMecen

1.3

ATOMBI W MOJICKYIJIBI. Xumuueckue dneMeHThl. CHMBOJIBI XUMHYECKHX

OJICMCHTOB. HpOCTBIe 1 CJIOKHBIC BEIICCTBA. ATOMHO-MOJ’ICKy.]'ISIpHOC YUCHHUC

1.4

Xumudgeckas (bOpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OtHocuTenbHas aTOMHasn macca.
OTtHOCHUTEIBHAS MOJICKYJIsIpHas Macca. MaccoBast oI XUMHYECKOTO dJIEMEHTa

B COCAMHCHUHN

1.5

KomnuectBo BemectBa. Monbs. MosnsipHass Macca. B3auMOCBSI3b KOJMYECTBA,
Macchl U 4YHCla CTPYKTYpHBIX €IWHMII BemlecTBa. Pacuérel mo ¢dopmynam

XUMHUYECKHUX COCOUHEHUN

1.6

dusnyeckrue U XUMUYECKUE SBICHUA. XHMMHUUYECKass peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEIIECTB. XUMHUUYECKUe ypaBHeHUs. Knaccudukanus

XUMHUYECKUX peakluii (COeTMHEeHMsI, pa3I0XKeHHs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYAO0H, C IpaBUIIaMu
pabotel B Jaboparopur U TpuéMamMu  oOpamieHuss ¢ J1abopaTOpPHBIM
o0opy/sOBaHHEM, H3yuYe€HHE U oOmucaHue (U3NYECKUX CBOWCTB 00pa3loB
HEOPTaHMYECKHUX BEIIECTB, HAOMIOACHWE (QU3NYeCKUX (IJIABJICHUE BOCKA,
TasHUE JIbJla, paCTUPAHUE caxapa B CTYIKe, KUMEHUE U KOHICHCAlUs BOJbI) U
XUMHYECKUX  (TOpeHHE CBEYM, MPOKAIMBAHME  MEIHON  MPOBOJIOKH,
B3aUMOJICHICTBHE MeJIa C KHUCJIOTOHM) SIBJICHWM, HAOJIOJACHHE W OIHMCAHHE
MPU3HAKOB TMPOTEKAHMS XHMHUYECKHUX peakiuil (pas3lokeHue caxapa,
B3aMMOJICHICTBHE CEPHOW KHCJIOTBI C XJOPUAOM Oapwsi, paslioKeHUE
runpokcuna menu(ll) mpu HarpeBaHuM, B3aUMOJICHCTBUE XKelle3a C PacTBOPOM
comu meau(Il), n3yuenue crmocoOoB pazeneHus cMeceit (C MOMOIIBI0 MarHuTa,

(GbunpTpoBaHWE, BBIMAPUBAHHUE, NUCTUULIIMS, XpomaTorpadus), MPOBEICHHE




OYHCTKHU HOB&pCHHOfI COJIH, Ha6J'II-O,[[eHI/IC " OIIMCAaHUC PE3YyJIbTATOB IMIPOBCACHU A
OIlbITa, WJUIIOCTPUPYIOLICTO 3aKOH COXpaHCHHA MAcCChbl, CO34aHHC MoAeeH

MOJICKYJI (IITapOCTEPIKHEBBIX )

Baxueliye npeacTaBuTesd HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kuciopom — ajieMEHT W mpocToe
BelecTBo. HaxokaeHue kucimopona B mpupojae, GU3NYSCKUE U XUMUICCKUE
cBoiictBa (peakmuu ropeHusi). Okcunmpl. [Ipumenenue kuciopoma. CriocoObl
MOJIyYeHHsI KHUCIIOpoJia B JabopaTopuu M NpOMBIIUIEHHOCTH. KpyroBopot

Kucnoposa B npupoze. O30H — auioTponHast MOAU(UKALMS KHCI0POoaa

2.2

TermnoBoit 2P PeKT XUMUIECKOH peaku, TEPMOXUMUIECKAE YPaBHEHHUsI, K30~
U SHAOTEPMHUYECKUE peakuuu. ToIMBO: yroiab U MeTaH. 3arps3HEHHE BO31yXa,

yCUJICHHE TapHUKOBOTO 3¢ dekTa, pazpylieHne 030HOBOTO CJ0s
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Bonopoa — snemeHT U mpocToe BemiecTBO. HaxokaeHue BoJOpoja B MPUPOJIE,
¢du3MYecKue W XUMUYECKHE CBOKCTBA, NPHUMEHEHHE, CHOCOOBI MOTYyUYCHUSI.

Kucnorse! 1 comn

2.4

ModsipHblii 00bEM ra30B. Pacué€Thl 10 XUMHUECKUM YPABHEHUSIM

2.5

dusnyecknue CBOWCTBA BOJbl. Bojga kak  pactBopureiib.  PacTBOpEI.
HaceiieHHble 1 HEHACBIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg nmons BemecrBa B pacTBOpe. XHMHUYECKHE CBOMCTBA BOJBL.
OcHoBanuda. Ponap pacTBOpOB B MpUPOJE M B KU3HU 4esoBeka. Kpyrooport
BOZBI B IPUpOJIE. 3arpsA3HEHNE NPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX

BOJ

2.6

Knaccudukanus Heopranmueckux coeaumHeHuid. Oxcunpl. Knaccudukarms
OKCHJIOB:  coJieoOpa3yromiye (OCHOBHBIE, KHUCJIOTHBIE, aMQOTEpHbIE) |
HeconeoOpa3yromme. Homenknarypa okcunoB. DPU3NYECKUE U XUMHUYECKUE

CBOMCTBA OKCHJIOB. ITosryueHne okCcuaoB

2.7

OcnoBanus. Kraccudukauus ocHOBaHMH: IIENOYM U HEPAaCTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHuii. @U3NYeCKUe U XMMUYECKUE CBOWCTBA

ocHoBaHwmil. [lonydyeHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus xucinor. Homenknatypa kucior. dusuueckue u
XUMHAYECKHUE CBoOMcTBa KucaoT. Pgan axtuBHoctH MetauioB H.H. Bekerosa.

[Tonyuyenue KucioT

2.9

Comu. Homenknatypa comneil. @u3nuecKue W XWMHUYECKHE CBOWCTBA COJICH.

[Tonyuyenue cosen

2.10

I'eneTnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHNYCCKHX COG,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKMI  DKCHEPUMEHT: KAaueCTBEHHOE  ONPEICIICHUE  COJEp/KaHUsA
KHCJIOpOZa B BO3/yXe, MOJIyd4€HHE, COOMpaHHe, PACIO3HABAHUE M U3yYEHHE

CBOMCTB KHCJIOpOo/Ja, Ha6J'IIO,I[CHI/I€ B3aHMOHCﬁCTBHH BCHICCTB C KHCJIIOPOJAOM H




YCIIOBUS BO3HUKHOBEHUS M MPEKpAIIEHUs] TOpeHHs (Imoxkapa), 03HaKOMJIEHHE C
oOpa3laMud OKCHJOB M ONHCAaHHE WX CBOWCTB, IOJlyuYeHHE, COOUpaHHE,
pacro3HaBaHME W HU3y4YCHHME CBOMCTB BOIOpOJa (TOpeHME), B3aUMOAEHCTBHE
BojopoAa ¢ okcuzoM meau(Il) (Bo3MOKHO MCIONIB30BAHUE BUIEOMATEPHAIIOB),
HaOmtozeHue oOpa3loB BEUIECTB KOJIMYECTBOM | MOIb, HCCIIE€OBaHUE
0COOEHHOCTEH pacTBOpEHUs] BEIIECTB C pPa3IMYHON  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHON MAacCOBOM JOJEH pacTBOPEHHOTO
BEIIECTBA, B3aWMOJICHICTBHE BOABI C MeTaJUlaMU (HaTpUEM M KajbLUEM)
(BO3MOYKHO HCIOJB30BAaHUE BHJIEOMATEPUAIOB), OIPEICIIEHUE PACTBOPOB
KHCIOT M ILIeJOoYed C IIOMOIIbI0 HHAMKATOPOB, HCCIIEAOBAaHUE O0pa3LoB
HEOPraHMYECKUX BEILIECTB pPAa3IMYHbIX KIACCOB, HAONIOJECHHE W3MEHEHHS
OKpAacKM WHJIUKAaTOPOB B pacTBOpax KHUCIOT U LIeJoued, H3yuyeHue
B3auMojieiictBug okcuga Meau(ll) ¢ pacTBopoM cepHOM KHCIOTBI, KHUCIOT C
METaJUIAMM, PEAKLIUN HEUTPAIU3alKH, II0Jy4eHNE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTaula JpYyI'MM M3 pacTBOpa COJM, pelIeHUe
9KCIIEPUMEHTAJIbHBIX 3a/ay M0 TeMe «BaxHellne Ki1acchl HEOPraHMYECKHUX

COCTUHEHUI

[Iepnonnueckuii 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aTOMOB. XUMHUY€ECKast CBA3b. OKUCIUTEIBLHO-

BOCCTAaHOBUTCJIbHBIC PCAKITNN

3.1

[lepBpie MOMBITKM KIACCUPUKALMU XUMHUYECKUX djeMeHToB. [loHsTHE O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJOYHbIE U IIEJI0YHO3EMENIbHbIE MEeTalllbl,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT am(pOTepHbIC

OKCHUJbI U THAPOKCHUJIbI

3.2

[Tepuonuueckuii 3akoH. [lepuognyeckas cucrema XxuMuueckux 3nemenToB J1.1.
Menpeneesa. Kopotkonepnonnas " JUIMHHOIIEpUOIHAA bopmbl
[Iepnonnueckoir cucreMbl xumuueckux dnemeHtoB .M. Menneneesa.
Ilepuoasl u rpymnmbl. PU3NYECKUN CMBICT MOPSIKOBOTO HOMEpa, HOMEPOB

[IEPHO/1a U IPYIIIBI 3JIEMEHTA
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Crpoenune atomoB. CoctaB atomMHbIX siep. M3oronsl. DnekTpoHsl. CTpoeHue
JIEKTPOHHBIX 000J0YeK aToMOB MepBbIX 20 XHMMHYECKHX DJIEMEHTOB
[Iepnonnueckoit cucremer .M. MenpaeneeBa. XapakTepucTuka XUMHUYECKOTO

3JIEMEHTa Mo ero nosuoxkeHuto B [lepuognyeckoii cucreme /.M. Menaeneena
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3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX W HEMETAUIMYECKUX CBOMCTB II0 TIpyNmnaM U IEpUOAaM.
3nauenue Ilepuonnyeckoro 3akona u Ileproanueckoil cucTeMbl XUMHUYECKHX

3JIEMEHTOB JUIsl pa3BUTUs Hayku W npakTuku. J[.M. MenneneeB — yuéHbld U




I'paxJIaHUH

3.5

Xumuyeckass cBs3b. KoBaneHTHas (moyispHasT W HEMOJIsIpHAsl)  CBS3b.

3JICKTpOOTpI/IL[aTeJIBHOCTB XUMHUYECKUX 3JIeMeHTOB. MloHHAas CBSI3b

3.6

Crenens okuciieHusa. OKHCIUTEIFHOBOCCTAHOBUTEIILHEIC pPCaKknuu. HpOHGCCBI

OKUCJIEHHS M BOcCTaHOBJIEHH. OKUCIIMTEIN ¥ BOCCTAHOBHUTEIIN

3.7

XUMUYECKHI HIKCHEPUMEHT: H3y4YeHHe OOpas3loB BEIIECTB METaNIOB U
HEMETAJIJIOB, B3aUMOJAECWCTBUE THIPOKCHIA LIMHKA C pacTBOpaMu KHUCIOT U
1iesioued, IpOBEJCHUE OIBITOB, WIIIOCTPUPYIOMIUX HPUMEPHl OKUCIUTEIbHO-

BOCCTAHOBHTCIIbHBIX peaKHI/Iﬁ (ropeHHe, PCAKIMU PA3JIOKCHUS, CO@I[I/IHGHI/IH)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COIep:KaAHUsI

BewectBo u xumuyeckas peakuus. [losropenue

1.1

ITepuoanueckuii 3akoH. Ileproanueckas cucteMa XuMAYECKUX dieMeHTOoB [[. 1.
MenneneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B M3MEHEHMU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX TMEPUOMAOB, KajlMs, KajJblUs H HUX
COCIMHEHU B COOTBETCTBUMU C IOJOXKEHUEM 3JeMEHTOB B llepuoanueckoit

CUCTEMEC U CTPOCHUEM UX AaTOMOB

1.2

Crpoenune BelecTBa: BHUABl XUMHYECKOM CBS3U. THUIBI KPUCTAIUIMUECKUX
pEETOK, 3aBUCMMOCTD CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU
U BUJA XUMH4ecKoll cBsa3u. Kiaccudukanus u HOMEHKIaTypa HEOPraHMUeCKuX
BEIIECTB (MEXIyHapoJgHas W TpUBHAIbHAs). XMMHUYECKHE CBOMCTBA BEILECTB,
OTHOCAIIMUXCA K pa3IW4yHbIM  KJIacCaM  HEOPIaHMYECKUX  COEIUHEHUH,

FCHCTUYCCKAA CBA3b HCOPraHNYICCKNUX BCIICCTB

1.3

Knaccugukamus XuMHYECKUX PEAKIMK 110 Pa3JIMYHBIM NPU3HAKaM (IO YUCIy U
COCTaBy YyYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIioBoMy 3¢¢eKTy, o
U3MEHECHUIO CTETICHEH OKHUCICHHS XUMHUYECKHX JJIEMEHTOB, 10 00paTuMOCTH,
MO0 YYacTHUI0O KaTamu3aropa). OK30- U DJHIOTEPMUYECKHE  pEeaKIluu,

TCPMOXUMHNYCCKNEC YPABHCHUS. IlousTue o CKOpPOCTH XHUMHYCCKOH pCaKkuumn

1.4

[Tonsitne 006 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX peakiusx. [loHsarue o
TOMOI'CHHBIX U I'CTCPOTCHHBIX PCAKIUAX. ITondarue o XUMHYECKOM paBHOBCCHUMU.
CDaKTOpBI, BJIIMAIOIIME Ha CKOPOCTh XUMHUYECKOMI pPCaknun MW I10JIOKCHUC

XUMHYCCKOT'O paBHOBECU

1.5

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIC peakuuu, JJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBieHHE  ypaBHEHUH

OKHNCJIHNTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ C HCIIOJIb30BAHUECM MCTOJa




9JICKTPOHHOT'O OanaHca

1.6

Teopust AMEKTPOTUTUUCCKON TUCCOIUAIIMN. DJICKTPOIUTHI U HEIJIECKTPOJIUTHI.
Katuonbl, annoHbsl. MexaHu3M JUCCOLMAIIMN BEIIECTB C PAa3IMYHBIMUA BUAAMHU
xuMudeckor cBs3u. Crenenpb aucconuanui. CUIbHBIC U CIa0bIe AJICKTPOIUTHI.
Peakuuu noHHOro oOMeHa. YCIOBHS MPOTEKAHHUS pPEaKIUid MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HOHHBIE ypaBHEHHUs peakuuii. CBOWCTBAa KHUCIOT,
OCHOBaHMUH MW COJEH B CBETE TMPEIACTABICHUNA 00 3JICKTPOJUTHUYCCKON

nuccormanuu. KauectBeHHbIe peakiiny Ha HOHBL. [1oHsITHE 0 THapOIN3e coseit

1.7

XI/IMI/I‘—I@CKI/Iﬁ BKCI'IepI/IMCHTZ O3HAKOMJICHUE C MOACIAMU KpI/ICTaJ'IJ'II/I'-IeCKI/IX
pEIIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HeMeTalsioB (rpadura u
ajJiMasa), CIIOKHBIX BEIICCTB (XJIOpWIA HATPHsI); WCCICIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMMHYECKOW pEaKIMH OT BO3JACHCTBHS pPa3IMYHBIX (HAaKTOPOB;
WCCIICIOBAHUE  DJIGKTPOIPOBOJHOCTA  PACTBOPOB  BEIIECTB,  IpoIiecca
JUCCOLIMAITMN  KHCIIOT, IHeIoYer W cojied (BO3MOXKHO —HCITOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEACHHE OMNBITOB, WUIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUsI PeaKIMii HOHHOTO 0OMeHa (0O0pa3oBaHHE OCajKa, BbIJEICHUE Ta3a,
0o0pa3oBaHUE BObI); OMBITOB, WLIIOCTPUPYIOIIUX TMPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX peakIuil (TOpeHUe, peakluy pas3lIoKEHUs, COCAMHECHUS);
pacro3HaBaHHe HEOPTaHWYCCKUX BEIIECTB C MOMOIIBI0 Ka4eCTBEHHBIX peaKIni

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTamisl 1 UX COSIMHEHUS

2.1

O6mass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe cTereHu okucieHus. CTpoeHue U pu3nyeckue CBOMCTBA MPOCTHIX
BEILIECTB — TajoreHoB. XHUMHUYECKHE CBOWCTBA Ha MpUMEpEe XJjopa
(B3auMoJielicTBUE € MeTallllaMH, HEMETaJUIaMM, ILIeJI04aMH). XJIOPOBOJOPOI.
ConsHast KMCIIOTa, XUMUYECKHE CBOWMCTBA, MOIyYEHUE, IpUMEeHeHue. JlelicTBre
XJIOpa ¥ XJIOPOBOJAOPOAA Ha OPraHU3M 4eJIOBeKa. BakHeliue XJIOpUIbl U UX

HaXxO0KJIEHHE B IPUPOJIE

2.2

OO6mass xapakrepucTtuka 371eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CTpoeHue U pu3nvecKue CBOUCTBA
NPOCTBIX BEHIECTB — KHUCIOpOJa M Cepbl. AJUIOTPONHBIE MOAUDUKAUH
KUCIIOPOAa W cepbl. XUMHYECKue cBoicTBa cepbl. CepoBOAOpPOI, CTPOCHHE,
¢usnueckue W XUMHYECKHE CBOWCTBA. OKCHIBI Cepbl Kak MPeICTaBUTENN
KUCIIOTHBIX OKcuaoB. CepHas KUCIOTa, (U3HMYECKHE M XMMHYECKHE CBOWCTBA
(oOue Kak MpencTaBUTENs Kilacca KHCIOT M creruduueckue). XUMUYECKHe
peaKkIuy, JeKallde B OCHOBE IPOMBIIUICHHOTO croco0a MOTy4eHHs CEpHOH

KHCJIOTHI. HpI/IMeHCHI/Ie. Comn cepHoﬁ KHCJIOTBI, KAa4YCCTBCHHAA pPCAKIMA Ha




cynbdar-uoH. Haxoxnenue cepbl U €€ COCAUHEHUN B MpHpoje. XUMHUECKOe
3arpsi3HEHUE OKPYKAIOUIEH Cpelbl COCAMHEHUSIMU cepbl (KUCIOTHBIC IOXKIH,

3arpsi3HEHNE BO3/1yXa U BOJOEMOB), CHOCOOBI €ro MpeA0TBpAIllCHHUs
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OOmras xapaktepuctuka 3ieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIEHUA. A30T, paCIPOCTPaHEHUE B IPUPO/IE,
¢uznyeckue U xumMuueckue cpoiicrBa. Kpyrosopot azora B npupojae. AMMHaKk,
ero (usnueckue M XUMUYECKUE CBOMCTBa, MoiyueHHe W npumeHenue. Conu
aMMOHMSI, HX (u3HYecKHe W XHUMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakius Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ IMOIy4YEHHUE,
dbusznyeckue M XUMHUYECKHE CBOICTBa (00IIME Kak MpeACTaBUTENS Kiacca
KUCIOT U crnenuduueckue). Vcnonp3oBaHue HUTPATOB M COJNEH aMMOHUS B
Ka4ecTBE MHHEPAJbHBIX yN00peHHi. XUMHUYECKOe 3arps3HEHUE OKpYyXKarolen
Cpellbl COEIMHEHUSAMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsiI3HEHUE BO3yXa, ITOYBbI

1 BOJOEMOB)
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®ocdop, amnorponHble Mogudukanmuu (ocdopa, puzndeckue U XMMHUYECKHUE
ceorictBa. Oxcun dochopa(V) u  dochopHas kucimora, ¢(uU3HUECKUE U
XMMHUYECKHE CBOWCTBA, TMoyrydeHue. lcmomb3oBanue ¢ocdaroB B KadecTBe

MHUHEPAJIbHBIX YA0OpEHHA

2.5

OO6mas xapaktepucTuka 35eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEepHbIE CTETIEHW OKHUCICHUS. YTIEpOJa, aJUIOTPOITHBIC
MOIU(UKAIMK, PACIpPOCTPaHEHHE B TNPUPOJE, (PU3MUECKHUE U XUMHUYECKHUE
cBoiictBa. Ancop6muus. Kpyrosopor yriepona B mpupoae. OKcuabl yriepona,
uX (U3NYEeCKHe M XUMHUYECKHE CBOWCTBA, ACHCTBHE HA XUBbIE OPraHU3MBI,
MOJy4YeHHE M MPUMEHEHHE. DKOJIOTHYEeCKHe MPOOJIeMbl, CBSI3aHHBIE C OKCHJIOM
yriepona(lV); rumore3a ri00adbHOTO TMOTEIUICHUS KJIMMAaTa, NapHUKOBBIN
3pdexT. YrompHas KucIoTa M €€ ConM, MX (U3NUECKHE M XHMHUYECKHE
CBOWCTBa, TMONyYeHHe W NpuMeHeHue. KauecTBeHHas peakmus Ha KapOoHart-
nonbl. Mcnonbs3oBanue kapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO3IMCTBE

2.6

[lepBoHayasbHbIe MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHMSX
yriaepoaa (MeTaH, 3TaH, OSTHJEH, AlETWIEeH, 3TaHOJ, IJIMIEpUH, YKCyCHas
kuciora). Mx coctaB u xumuueckoe crpoeHue. [loHstue o Ouosornyecku
BOXHBIX BEIIECTBAX: XHpaX, Oeikax, YIrJIeBoJaX — WU HX POIHU B HKHU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYeCKHX

COECIUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XMMHYECKHE CBOWCTBA, MOJY4YEHHE U

npuMmenenue. CoenuHeHus: KpeMHHUs B npupoje. OOue npeacraBieHusi o0




okcuze kpemMHusA(IV) u kpemuueBoit kucnore. CUIMKATHI, UX MCIIOJNb30BAHHUE B
OBITYy, MEIUIIMHE, MPOMBIIIJICHHOCTH. BaykHelIne CTpOUTENIbHbIE MaTepUabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OCTOH, >ene300eToH. [IpoGiiemMbl Ge30macHOro

HCIOJIb30BaAHUSA CTPOUTCIILHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUUECKUN SKCIEPUMEHT: U3yueHHe OOpa3lloB HEOPraHMYECKHUX BELIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEJICHHE KAYECTBEHHBIX PEaKIMi Ha XJIOpUI-
HMOHbl M HaOJIIOJCHHE IPU3HAKOB HX IIPOTEKAaHUs; OIBITHI, OTPAXKAIOLIUE
¢du3nueckrue ¥ XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCTUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHIEOMATEPUANIOB); O3HAKOMJICHHE € OOpa3llaMu XJIOPHJIOB
(raJloreHUI0B); O3HAaKOMJIGHHE C o0OpasnmamMu cepbl M €€ COeAUHEHHSIMU
(BO3MOXHO  HCITOJIb30BAaHWE BHJIEOMATEPHANIOB); HAOJIOJACHHE IMpoIecca
o0OyriMBaHus caxapa Ioj JeHCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI,
M3y4YE€HHE XMMMUYECKUX CBOWCTB pa30aBI€HHOW CEPHOM KHUCIIOTHI, MPOBEACHUE
KayeCTBEHHOM peakuuu Ha Cyiab(paT-uoH M HaOJMIOJeHHe Ipu3Haka eé
NPOTEKAHHUs; O3HAKOMJIEHHE C (PM3NYECKMMHU CBOMCTBaMU a30Ta, dochopa u ux
COCIMHEHUN (BO3MOXKHO HCIIOJIB30BAaHUE BUJIEOMATEPHATIOB), O0Opa3lamMu
a30THBIX U (ocHOpPHBIX yAOOpEHMIA; OTydeHne, coOupaHue, pacro3HaBaHue U
U3y4YE€HHE CBOMCTB aMMHaKa; IMpPOBEJEHHE KAaueCTBEHHBIX peakUuil Ha HOH
aMMOHMSI U (ochaT-uOH M U3yYEeHUE [PU3HAKOB MX IPOTEKaHUs,
B3aMMOJIEICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEJbIO (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUANIOB); HU3yYCHHME MOJEIEH KpPUCTAUNINYECKUX
pewméTok anMasa, rpadura, pynnepeHa; 03HaKOMIICHHE C IIPOLIECCOM aJICOPOLIUU
pPacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM HMPOTHBOTa3a;
NOJy4YeHHe, coOupaHue, paclo3HaBaHHE W HM3YyYEHHE CBOWCTB YIJIEKHCIIOTO
rasa; NpOBEJICHUE KAueCTBEHHBIX peakUuil Ha KapOOHAT- U CHJIMKAT-UOHBI U
U3y4YCHHE MPHU3HAKOB MX MPOTEKAaHUS; O3HAKOMJICHHE C TPOAYKLIHEH
CHWJIMKaTHOM IPOMBIIUIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIbHBIX 3a7au M0 TeMe

«Baxuelnye HeMeTauIbl U UX COSTUHEHUS

MeTanibl ¥ X COCAMHECHUS

3.1

OO01rast XxapakTepuCcTUKa XUMUUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX
nosnoxkenuss B Ilepuoauueckoir cucreMe XuMu4yeckux anemeHTtoB J[.M.
MenpeneeBa u ctpoeHus aToMOB. CTpoeHHe MeTaJlII0B. MeTannnyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTANIMYEeCKass PEIETKA.  JNEKTPOXUMHUYECKUH sl

HaIPsHKEHUN METaJIOB

3.2

duznyueckne U XUMUYECKHUE CBOMCTBA MeTayuioB. O0ImMe CriocoObl MOTydeHUS
MeTaisioB. [ToHsITHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT

koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B




6LITy W TPOMBIIIIJICHHOCTH
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[[{emounble MeTamibl: mojoxxkeHue B [lepuoanueckoil cucTeMe XUMUYECKUX
anemeHtoB [[.M1. MeHaeneeBa; CTpO€HHE MX aTOMOB; HaXO0KJICHUE B MPUPO/IE.
duznueckre ¥ XUMHIECKHE CBOMCTBA (Ha TpuMepe HaTpus U Kanwusi). OKCUIBI U
TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHHe WIeNOYHBIX METaUIOB M HUX

COEIMHEHUN
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[llenoyno3emMenbpHbIE  METalabl MarHMid W KalbIUi: TIOJOXKEHHE B
Ilepuonnueckoi cucremMe xumMudeckux eMenToB .M. Menneneesa; ctpoeHue
WX aTOMOB; HaxOXAcHHE B mpupoae. dusmdyeckue W XUMHUYECKHE CBOWMCTBA
MarHus M Kanplus. Baxueiimme coeanHeHUs Kanblus (OKCHUI, THIPOKCHI,

conn). JKECTKOCTB BOJIBI M CTIOCOOBI €€ yCTpaHEHHSI

3.5

AnromyHui: nonoxenue B Ilepuomuueckoll cucTeMe XMMHUYECKHX 3JIEMEHTOB
J.W. MengeneeBa; CTpOCHHE aToMa; HAXOXKJEHUE B mpupoje. Pusnyeckue u
XUMHUYECKHE CBOMCTBA AIFOMUHUSA. AM(DOTEpHBIE CBOIMCTBA OKCHIA U THAPOKCHIA

AJIFIOMHWHUA

3.6

Keneszo: nonoxenne B [lepuoandeckoi cucreme XuMuueckux snemeHton J1.1.
MeneneeBa; CTpoeHHWE aToma; HaxoxkjaeHue B mnpupoje. Dusmyeckue u
XUMHUYECKHE cBoMcTBa xene3a. Okcunpl, ruapokcuabl U conu xeneza(ll) u

xeneza(Ill), ux cocTas, CBOMCTBA M MOJYyYSHHE

3.7

XUMUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METAJJIOB U CIUIABOB,
X (U3NYECKUMHU CBOICTBaMH; M3Y4YEHUE pPE3yJIbTATOB KOPPO3MH METaJIOB
(BO3MOXKHO HCIIOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHSI OKCHJA Kalbllui W HATpusa C BOJOW  (BO3MOXKHO
UCIIONIb30BAaHUE BUJICOMATEPUAIIOB); HWCCIICJOBAHUE CBOMCTB JKECTKOW BOJIBI;
mporiecca TOpPEHHsI JKelie3a B KUCIOpoJie (BO3MOXKHO — HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPU3HAKOB MPOTEKaHMsI KaueCTBEHHBIX PEaKLUi Ha HOHBI
(Maramsi, KanbIus, adrOMUHUA, UuHKa, sxeneza(ll) m xemesza(Ill), memu(ID);
Ha6J'IIOI[eHI/IC " OIMMCAHUC MPOLCCCOB OKpalIMBAHUA INIAMCHHU WOHAMU HATPUA,
Kamid ©W  Kajubldsad  (BO3MOXKHO  HCIIOJB30BAaHHME  BHUICOMATEPUAJIOB);
uccieqoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHA aTOMUHUS U THIPOKCHIA
HUHKA; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/la4 110 TCME «Baxueime MeTaluIbl U

X COCAUMHCHUA)

XHMHS U OKpYy2Karollas cpena

4.1

HoBsie MaTepuanbl U TexHonoruu. BemiecTBa u mMaTepuanbl B MOBCEIHEBHOMN
JKU3HU 4elloBeKka. XMMHS U 30pOBbE. be3onacHoe MCIOIb30BaHUE BEIIECTB U
XUMHUUYECKHX peakiuii B ObiTy. IlepBas momouis mpu XMMHUYECKHX OXOrax H

OTPABJICHUAX




OCHOBBI JKOJIOTHYECKOM T'paMOTHOCTH. XHUMHYECKOE 3arps3HECHUC

okpyxatomien cpennl [IJIK. Posb XxuMuu B pelieHun 3KOJOTMYECKUX IPOOIIEM.

4.2
[IpuponHble HMCTOYHUKH YIJIEBOAOPOAOB (yrojib, NPUPOIHBIA ra3, HE(Tb),
IPOAYKTHI UX MEPEePabOTKU, MX POJIH B OBITY ¥ MPOMBIIIEHHOCTH

43 XUMUYECKUH IKCIEPUMEHT: M3YYeHHE 00paslloB MaTepuajoB (CTEKIIO, CIUIaBBI

METaJIJIOB, MOJIMMEPHbIE MaTEpHaIIb])




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHMSI K NPEAMETHBIM pe3yJbTaTaM
NpPOBEPsAEMOro 0a30BOr0 yPOBHSI 0CBOCHHSI OCHOBHOM 00pa3oBaTe/ibHOI
TpeOOBaHMSI NMPOrpaMMbl OCHOBHOT0 0011ero oopasosanusi Ha ocHoBe ®I'OC

1

IIpencraBneHue:

1.1

O MO03HABAa€MOCTH SBJICHUU npupoabl, ITOHUMAHUC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMHUYECKOM HAayYKH Kak obnactu COBpPCMCHHOT'O
CCTCCTBO3HAHHA, KOMIIOHCHTA 061116171 KYyJbTYPbI H HpaKTH‘ICCKOﬁ
ACATCIIBHOCTU YCJIOBCKAa B YCIOBHAX COBPCMCHHOTO 06H.I€CTBa;

IIOHUMAaHHUEC MECTAa XUMHUH CPEAN JPYTIHX CCTCCTBCHHBLIX HAYK

1.2

0 Hay4YHbIX MCETOJAaX IO3HAHUA, B TOM YHCJIIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKUX MCTOAAX MCCICHOBAHUSA BCUICCTB U HU3YUYCHUIA
XHUMHUYCCKUX peaKHHﬁ; YMCHUE HUCIIOJIB30BaTh MOACIHN JJIA

00BSICHEHHS CTPOCHHSI aTOMOB M MOJICKYJI

1.3

0 cdepax npodeccHOHATBHON JIeSTETbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XMMHUYECKOH HAyKH, YTO MO3BOJIUT OOYYarOUIMMCS paccMaTpuBaTh
XMMHUIO Kak cepy cBoeii Oyayuiei npohecCHoHaTbHON AesITeTbHOCTH
U ClIeNlaTh OCO3HAHHBIA BBIOOP XMMHM KaK MPOQHIBHOTO IMpeaMeTa

TIpY NEPEXO0/I€ Ha YPOBEHb CPEAHETO 00IIero o0pa3oBaHus

Bianenne cucreModl XMMHMYECKUX 3HAHUM W YMEHHE NPUMEHSITh

CUCTEMY XUMHUYCCKUX 3H3HI/II>1, KOTOpas BKJIKOYACT:

2.1

BOKHEUIINE XUMUYECKHE TOHATHS: XHMHYECKUH DSJIEMEHT, AaToM,
MOJIEKYJIA, BELIECTBO, NPOCTOE U CJIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOAHOPOAHAsI CMECh, OTHOCHUTEIBHBIE aTOMHAasT M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJb, MOJSIPHAas Macca, MOJSPHBIN
00BEM, OKCHJI, KHCJIOTa, OCHOBAaHHE, CONb (CpPEemHss), XUMHUYECKas
peakuusi, PpeakUMH COEIWHEHUs, PEaKUHUH pa3loXKEeHUs, peakuuu
3aMeIICHHUs, peakuy OOMEHa, TerioBoi 3(h(dekT peakuuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIUHU, PAaCTBOP, MaccoBas JOJS XHUMHYECKOTO
3JIEMEHTa B COEIMHEHUH, MAacCOBast JOJISl U MPOLICHTHAsT KOHLICHTpALHs
BEILIECTBA B PAaCTBOPE, AIPO aTOMA, SJIEKTPOHHBINA CJIOM aToMa, aTOMHAsI

OpOWTaNlb, pagMyCc aToMa, BaJCHTHOCTh, CTENEHb OKHCICHUS,




XUMHYECKas CBA3b, dJIEKTPOOTPULIATEILHOCTD, IIOJISIPHAS U HENOJIApHAas
KOBAJICHTHAsI ~ CBA3b, HOHHAs  CBsA3b, METAJUIMYECKass  CBS3b,
KpUCTaJuIM4yecKass pemérka (aToMHas, MOHHAs, MeTajuInuecKas,
MOJIEKYJISIpHAs), MOH, KaTUOH, AQHWOH, 3JIEKTPOJUT M HEIEKTPOJIUT,
UIEKTPOJUTUYECKAs] ~ JUCCOLMAIMA, PpeaklMd HOHHOro OoOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKLIUH, OKUCIIUTENb U
BOCCTAHOBHTENb, OKHCIIEHUE M  BOCCTaHOBJICHHE,  DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMBbIE pPEaKLUH,
CKOPOCTb XMMHYECKOW peakuuu, Karanusatop, IIJIK, xoppo3us

MCETAJIJIOB, CIIJIaBbI

2.2

OCHOBOITOJIATAIOIIME 3aKOHbl XUMHUHU: 3aKOH COXPAHEHUS MAacCChl,
nepuoauyecku 3akoH J[.M. MenneneeBa, 3akOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOraapo
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TEOPUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHasl ~ Teopus, Teopus

BHCKTPOJII/ITI/IIICCKOﬁ JUCCOoMann

Bnagenue ocHoBamMu XHUMHUYECKOH I'PaMOTHOCTH, BKJ'II-O‘laIOH_ICI‘;IZ

3.1

YMEHME NIPaBUIIBHO UCIIOIb30BaTh N3yUEHHBIE BEILIECTBA U MaTepUaJIbl
(B TOM uyucie MHHEpallbHble YIOOpPEHMs, METaulbl M CIUIABbI,
IPOAYKTHl MepepaboTKU MPHUPOIHBIX HMCTOYHHMKOB YTJIEBOJOPOIOB
(yriig, npupofHoro rasa, HeTH) B OBITY, CEIbCKOM XO3sIMCTBE, Ha
IIPOM3BOJICTBE M IOHMMAaHHE 3HAYECHUS KHUPOB, OEIKOB, YIJIEBOIOB
JUIS OpraHu3Ma 4YeJIOBeKa; YMEHHUE POTHO3UPOBATh BIUSHUE BELIECTB
U XMMHUYECKHX IIPOLIECCOB HAa OPraHM3M YEJIOBEKa U OKPY’KaIOILylo

OPUPOJIHYIO Cpeay

3.2

YMCHHUEC HHTCIPUPOBATH XUMHYCCKHUEC 3HAHHUA CO 3HAHWAMU OPYTHUX

y4eOHBIX IPEAMETOB

33

HaJIMYue OMbITa paboThl C PA3IUYHBIMU HUCTOYHUKAMU HUHGOpMaLUU
N0 XUMHUM (HayyHas M Hay4HO-TIONMYJIApHas JIMTepaTypa, CJIOBapH,

CIPaBOYHMKHU, UHTEPHET-PECYPCHI)

34

yMEeHHE OOBEKTHBHO OIICHWBAaTh WH(MOPMAIMIO O BEIIECTBAX, HX
MpeBpalleHUsIX M MPaKTUYeCKOM  MPUMEHEHMHM U YMEHHUE

HCIIOJIB30BaTh €€ I PCUICHUSA y‘{e6HO-H03HaBaTeJ'IBHBIX 3aga4

Bianenne ocHOBaMM INOHATHMHOIO ammapara W CUMBOJIMYECKOTO
A3bIKa XMMHUH JJIsI COCTaBICHHUS (POPMYJI HEOPTaHHMUECKUX BEIIECTB,
YPAaBHEHUN  XMMMYECKUX  pEaKkLMi; OCHOBAMHU  XUMHYECKOU

HoMmeHksatypbl (IUPAC u TpuBHaibHOI)

YMeHne oOBSCHITH CBsI3b IMOJIOKEHHS dJeMeHTa B Ilepmoamyeckoit




CUCTEME C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsii sjapa, oOliee 4YHcio
ANIEKTPOHOB), pacCIpeleleHueM »JJIEKTPOHOB 10 DJHEPreTUYECKUM

YPOBHSIM aTOMOB IICPBLIX TpéX TNEPpHUOJ0B, KAJIUA U KaJIbIIHA

HpeﬂCTaBHeHI/Ie 0 HepHOHquCKOﬁ 3aBUCMUMOCTH CBOICTB

XUMUYECKUX DJIEMEHTOB (pauyc aToma, AJIEKTPOOTPHUIIATEIbHOCTS),

6 MPOCTBIX U CHOXKHBIX BEIIECTB OT TOJIOKEHUSI DSJIEMEHTOB B
[lepuognueckoit cucreMe (B MajiblXx IepUOJaX U IJIaBHBIX
MOArpyNnax) v 3JeKTPOHHOTO CTPOEHUS aTOMa
7 YMenue kinaccuuiupoBath:
7.1 XUMUYECKHUE 3JIEMEHTBI
7.2 HEOPraHWYeCKHe BEIIeCTBa
7.3 XUMHUYECKHE PEaKIIUN
8 YMeHue onpenessTh:
o1 BaJICHTHOCTh U CTEMEHb OKHUCICHHS XUMHUYECKHUX SJIEMEHTOB, 3apsi
' HOHA
%o BUJ XUMHYECKOM CBSI3M W THUI KPUCTAIUIMYECKOW CTPYKTYphl B
. COEIMHEHMSIX
8.3 XapakTep cpeiibl B BOJHBIX PACTBOPaX BEUIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTENIb 1 BOCCTAHOBUTEJIb
9 YMeHue xapakTepru3oBath (HU3MUECKUE U XUMUYECKUE CBOMCTRA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOpOA, rpadur, amma3s,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIOp, HATPHUH, KaJIWid, MarHui,
KaJIBIUI, aTIOMUHUM, JKeJIe30)
CIIOKHBIX BEUIECTB, B TOM YHWCJIE€ HUX BOJHBIX pPacTBOPOB (BOJa,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI U THIAPOKCHIBI
95 MetamioB [-ITA rpynn, amomunus, menu (II), nuuka, xeneza (II u
' III), okeupsr yraepona (I u IV), kpemuus (IV), asora u docdopa (111
u V), cepst (IV u VI), ceprucras, cepHas, a3oTHCTas, a30THad,
dbocdopHasi, yroiapHas, KpeMHHEBAsE KUCIOTA U MX COJIN)
MPOTHO3UPOBAaTh U  XapaKTepU30BaThb CBOMCTBA  BEHIECTB B
93 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHHs, NMPUMEHEHHE BEILIECTB B
. 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTb MPOTEKAHUS XUMUYECKUX
MIPEBPAIICHHI B PA3JIMYHBIX YCIOBHUSIX
10 YMeHHe COCTaBIIATh MOJICKYJIIPHBIC U HOHHBIC YPAaBHEHUS PEaklUid, B
TOM YHCJIE:
10.1 peakimii HOHHOro oOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUM




10.3

WUIIOCTPUPYIOIUX XUMHUYCCKUC CBOMCTBaA HU3YYCHHBIX KJIACCOB

(TpyIin) HEOPraHMYECKUX BELIECTB

10.4

MOATBCPKAAOIIUX TCHCTUYCCKYIO B3aMMOCBA3b MCIKJY HUMU

11

YMeHne BIYUCIATh (IPOBOJIUTH PACUETHI):

11.1

OTHOCUTEIFHYI0 MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,

MAaCCOBYIO JOJIIO XUMHYECKOI'O 5JIEMECHTA B COCAMHCHUN

11.2

MacCCOBYIO JJOJIIO BEIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCHICCTBA U €TI0 MACCY, 00BEM Ta30B

11.4

0 YPAaBHCHUAM XUMHUYCCKUX peaKI_II/Iﬁ 1N HAaxXxoJuTb KOJIHUYCCTBO

BEIIECTBA, 00bEM U MacCy peareHTOB WM IPOIYKTOB PEaKuu

12

Bnanenue (3HaHME OCHOB):

12.1

OCHOBHBIMH  METOJAMH  HAay4YHOro  TO3HaHuUs  (HAONIOACHHE,
U3MEpPEHHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE) IIPU N3YUYEHUH BEILECTB U
XAMUYECKUX SBICHHW; YyMeHHe c]opMmyinpoBaTh npodieMy u

MPEJIOKUTH MYTH €€ peIIeHHUs

12.2

6e3omacHOil pabOThl C XUMHYECKHMMM BELIECTBAMH, XHUMHUYECKOM

MIOCY10i U 1abOpaTOpHBIM 000PYI0BAHUEM

12.3

npaBuWiIaMH 0€30I1aCHOT0 OOpAIleHHs ¢ BEIECTBAMHU, HCIIOIb3YEMBIMU
B MOBCEIHEBHON JKU3HU, IPABUIAMU NTOBEICHUS B LIESIX cOepeKeHUs
3I0pPOBbSl M OKPYJKAIOIIEW IPUPOAHOM Cpenbl; IIOHMMAaHHWE Bpena
(omacHOCTH) BO3JCHCTBUS Ha >KHMBBIE OpPraHU3MBbl OIpPENEIEHHbBIX
BEIIECTB, COCOOOB YMEHBIICHUS U TPENOTBpAILEHUs UX BPEIHOIO

BO3JEUCTBUA

13

Hannuwne MPAKTHUYCCKUX HABBIKOB IUIAHUPOBAHHA U OCYHICCTBJICHUA

CICAYIOIUX XUMHYCCKHUX SKCIICPHUMCHTOB!

13.1

HU3YYCHUC U OIMMCAHUC (bPISI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHUC
C (1)I/I3I/I‘-ICCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSAMU, OIIBITHI,

WUTIOCTPUPYIONIHNE MPU3HAKY MPOTEKAHUS XUMHUUECKUX PEaKIIHii

13.2

M3yYEHHE CIIOCOOOB pa3eiCHHs CMECe

13.3

IIOJIYYCHHUC KHCJIOpOJa MW H3YUYCHHUC CTOo CBOﬁCTB; MMOJIYYCHHUC
BOAOPOAa U U3YUYCHUC CTO CBOfICTB; MOJIYUYCHHUEC YTJICKHUCJIOTO T'a3da U

W3Yy4YEHHE €ro CBOMICTB; MOTyYeHHEe aMMHUaKa U U3y4YEHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OINPENCIEHHOW MacCOBOM  J0iei

paCTBOPéHHOFO BCIICCTBA

13.5

[IPUMEHEHUE WHJIHUKATOPOB (J1akmyca, METHJIOpaHkKa u
¢denondranenHa) A omNpeAeNeHUs] XapakTepa Cpellbl B pacTBopax

KHUCJIOT U LIejouei

13.6

HCCICAOBAHHNC MW  OIIMCAHUC CBOICTB HCOPraHMYCCKUX  BCIICCTB




pasIMUHBIX KJIACCOB; M3yYEHHE B3aMMOJEHCTBUS KUCIOT C METaJUIAMH,
OKCHJAaMH  METaJUIOB,  PAacTBOPUMBIMU ¥ HEPAaCTBOPUMBIMU
OCHOBAHMSIMHU, COJISIMU; IIOJIyYEHHUE HEpPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOIO MeTajyla Jpyr'MM M3 pacTBOpa  COJH;
uccienoBaHre am@pOTEpHBIX CBOMCTB THUIPOKCHUIOB AITIOMHUHHS U

IIUHKA

13.7

pelleHHe APKCIEPUMEHTAIbHBIX 3a7a4 1Mo TemMaM: «OCHOBHBIE KJIACChl
HEOPTraHUYECKUX COCAMHEHUIN; « DNEKTPOTUTHUECKAS TUCCOIHAIUSY;
«Baxneinie HeMeTaIIBI U UX COSTUHEHN», « Baskaenne MeTamisl

1 UX COCIUHCHUA»

13.8

XUMHUYCCKUEC SKCIICPUMCHTHI, HWIUTIOCTPpUPYIOIIUC IIPU3HAKH
MPOTEKAHUsI PEaKIii MOHHOTO OOMEHA; KayeCTBEHHBIC PEaKIMU Ha
MIPUCYTCTBYIOIIME B BOJHBIX pacTBOpax HOHBI: XJIOpUA-, OpomMua-,
wonuna-, cyinbdar-, ¢docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH]I-MOHBI, KATUOHBl aMMOHUS, MarHus, KaabIUs, aTIOMUHUS,

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

14

YmMmenue:

14.1

NpEACTAaBIATL PE3YJIbTaTbl OJOKCIICPUMCHTA B (bopMe BBIBOOB,
JOKa3aTCIbCTB, rpaq)I/IKOB n Ta6J'II/II_[ U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABIMBATh CBSI3U MEXAY PEAbHO HAOII0IaeMbIMH XUMUYECKUMU
SBJICHUSIMU U TPOIIECCAMHU, TPOUCXOASIIMMHU B MAKpO- 1 MUKPOMHUpPE,

O0OBSICHATH ITPUYINHBI MHOFOO6pa3I/I$I BCIICCTB




IHEPEYEHD 2JIEMEHTOB COAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBEpﬂEMLIﬁ JIEMEHT COACPKAHUSA

HepBOHa‘IaJ'IBHBIe XUMHNUYCCKHNC ITOHATHUA

1.1

UmncTteie BemecTBa 1 cMecH. CriocoObl passiesieHus: CMecei

1.2

ATOMBI WH MOJICKYJIbI. Xumuaeckue d3neMeHThl. CHMBOJBI  XHUMHYECKUX

9JICMCHTOB. HpOCTLIe 1 CJIIOKHBIC BEIICCTBA.

1.3

Xumnueckas Gopmyia. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JeMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH IIOCTOSIHCTBAa COCTaBa BCIICCTB. OTHOcuTeNNbHAsT aTOMHas Macca.
OtHocuTeNnbHas MOJICKYJIsIpHasd Macca. MaccoBas J0JI1 XUMHWYCCKOT'0O 3JICMCHTA

B COCAMHCHUN

1.5

KonuyectBo BemectBa. Monbs. Momsipuass mMacca. MouspHbiii 00BEM Ta30B.

B3aumocBs3b KOJIMYCCTBA, MACCBI 1 YHCJIda CTPYKTYPHBIX CIMHUIL BCIICCTBA

1.6

@u3n4ecKue M XUMHUYECKHE SBIICHHS. XUMHUUYECKas peakuus U €€ IMpPU3HAKHU.

3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUUECKHE YPaBHEHUS

Ilepnonnueckuit 3akoH u Ilepumonmueckas cucTeMa XMUMHUYECKUX SJIEMEHTOB

J.N. Menneneea. CTpoeHre aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XUMHAYECKUX dnemeHToB .M.
Menpneneesa. Ilepuoael n rpynmnsl. @U3HYECKH CMBICT MOPSAKOBOIO HOMEPA,

HOMCPOB IICpHUOoaa U I'pyIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CocTtaB aToMHbIX siaep. M3oTombl. DnekTpoHsl. CTpoeHHE
AJIEKTPOHHBIX ~ 000JI0UeK aTOMOB TMepBbIX 20 XMMHUYECKHX DJIEMEHTOB

ITepuoanyeckoil cucrtemsl /.. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XMMHMYECKHX JJIEMEHTOB IIEPBBIX TPEX
NEpUOAOB, Kaius, Kauplus (paauyca aToMOB, 3JIEKTPOOTPULATEIBHOCTH,
METAJUINYECKUX M HEMETAJUIMYECKMX CBOHCTB) M HUX COEJUHEHUH B
COOTBETCTBUM C IIOJIOKEHHEM JJeMEHTOB B llepuommyeckoit cucreme u

CTPOCHHUEM HNX aTOMOB

CtpoeHue BeniecTra

3.1

Xumuueckass cBs3b.  KoBaneHTHass (ToJisipHAsT W HEMOJSpHasi)  CBS3b.
DNEeKTpOOTPULATEPHOCTh ~ XMMUYECKUX  3JIeMEHTOB.  VOHHas  CBs3b.

Meramnueckas CBSI3b

3.2

Tunel KpUCTAIUIMYECKUX PEIIETOK (aTOMHas, MOHHAs, METaJUIM4ecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKA W BHUJIA

XUMHUYECKON CBI3HU




Baxwueiimne MNpEACTAaBUTCIIN HCOPIraHUYCCKUX BCUICCTB. Hemerannel um ux

COCIMHCHMNA. Mertannsl U uX COCAMHCHUA

4.1

Knaccudpukamuss ¥ HOMEHKJIATypa HEOPraHHMYECKUX COEAMHEHHWM: OKCHJIOB
(conmeobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIC) u
HecolieoOpa3yoIIrue; OCHOBaHWUN (WIENOYM W HEPaCTBOPUMBIE OCHOBAHHS);
KACIOT  (KUCIIOpOJCOAepKale U  OECKHCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

du3nyeckue W XUMHUYECKHE CBOMCTBA IMMPOCTBIX  BCIICCTB-HCMCTAJIJIOB!:

BOJIOPOJIA, XJIOpa, KUCIOPOJa, Cepbl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

®Ou3nyeckue U XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpusia, Kajlusgd, Marovud W KaJlblusl, aJIlOMHUHUA, KCEJIC3a. :‘)J'IeKTpOXI/IMI/I‘leCKI/Iﬁ

psiL HAIPSDKCHUM METAJLIIOB

4.4

du3nyueckue U XUMHUYECKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOPOJa, CCPOBOJOPOad, AMMHAKA

4.5

dusznueckre M XUMHYECKHE CBOMCTBAa OKCHIIOB HemertauioB: cepol (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [lonydyenue

OKCHUJO0B HEMCTAIJIOB

4.6

XuMudeckrue CBoWcTBa OKCHAOB: MeTauioB [A-IIIA rpymm, mmuka, memu(Il) u

xenesza(ll, I11). TTonyyeHune okcuaoB METAIIOB

4.7

XUMHUYECKUE CBOMCTBa OCHOBaHMN M aM(OTEPHBIX THAPOKCUIOB (Ha mpumepe
THJIPOKCUJIOB ~ aJIOMUHUS, JKene3a, UuHKa). [lonmydyeHue ocHOBaHMiI W

amM(bOTEepHBIX THIPOKCUIIOB

4.8

OOue XMMHUYECKHe CBOMCTBA KHUCIOT: XJIOPOBOAOPOAHOM, CEpOBOJOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochopHOU, KpeMHUEBOH, yroiapHOi. OcobObie
XMMHUYECKHE CBOWCTBAa KOHIEHTPHUPOBAHHOM CEpHOM UM a30THOM KHUCIIOT.

[Tonyyenue Kuciaor

4.9

OOue XMMHUYecKrue CBoWCTBa cpetHux cojeil. [lomydyenue coneit

4.10

[Tonyuenue, coOupaHHMe, paclO3HaBaHWE BOJOPOJA, KHCIOPOJaa, aMMHAKa,

YIJTICKHCJIOT'O I'a3a B na60paT0pI/m

4.11

[Tonyuenne ammmaka, CepHON M a30THOW KHUCIIOT B MPOMBINUIEHHOCTH. OOmue

CIOCOOBI OTYYCHHUSI METAJJIOB

4.12

I'eneTmyeckas CBSI3b MCXKAY KilaCCaMU HCOPTraHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIIUU

5.1

Krnaccudukanus XMMHUECKUX peaklIUid M0 pa3Iu4HbIM IpU3HAKAM: 0 YHUCIY U
COCTaBY YYaCTBYIOIIMX B pPEAKIMU BELIECTB, MO TEIUIOBOMY A3(PQeKTy, Mo

W3MEHCHHIO CTEIICHEH OKHMCIICHUS XUMUYECKUX DJIEMEHTOB

5.2

TernoBoit 3P HeKT XUMUYECKON peakuy, TEPMOXUMUYECKHE ypaBHEHUsA. DK30-

1 SOHAOTCPMHUYCCKUC PCAKIIUH. TepMOXHMHqCCKHe YPaBHCHHUA
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OKHCANTENTPHOBOCCTAHOBUTENbHBIE peakunu. OKHUCIUTENIN U BOCCTAaHOBUTEIU.
[Ipomiecchl  OKMCIIEHWSI W BOCCTAHOBIICHHS.  OJEKTPOHHBIA  OaslaHC

OKHCJINTEIIbHOBOCCTAHOBHUTEIHHOM PCAKIIUU
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Teopust ANEKTPONIUTUYECKON qucconranuu. KaTuoHbl, aHUOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJIMTHI. CubHBIC U caa0bIe 9JICKTPOJIMTEL. CrerneHn JAUCCOoHMann

5.5

Peakimu moHHOTO OOMEHA. YCNOBHS NMPOTEKAHWs pPEaKIMii MOHHOTO OOMEHa,

MIOJIHBIE U COKPALIEHHBIE HOHHBIE YPaBHEHMsI peaklnuit

XHMHsI M OKpYKarolas cpeaa

6.1

BemectBa M MaTtepuansl B IOBCEOHEBHOW JKM3HM 4YellOBeKa. beszomacHoe
UCTIOJIb30BaHUE BEIIECTB M XHMHUYECKUX pPEAaKIUid B JIaOOpaTOpuu U OBITY.

HepBaﬂ IOMOIIb IMPU XMMHUYCCKHUX OXKOraxX M OTpaBJICHUAX

6.2

XUMUYECKOe  3arpsi3HEHHE  OKpYXKalomed cpefasl  (KUCIOTHBIC — JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpeJOTBpAIICHUS
[Ipenenbuas pomyctumas konmeHTpauust BemiectB (I1K). Ponp xumum B
pEeIIeHNN  DKOJOTHYECKUX TMpobjieM. YcuieHue MapHUKOBOro dddekra,

pa3pylieHHue 030HOBOTO CJIOSI

6.3

[Tpumenenue cepsl, azora, (pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHUI B
ObITY, MeAMLMHE, MPOMBIIUIEHHOCTH U CeIbCKOM Xo3siiicTBe. I[lpumenenue
METAJUIOB M CIUIaBOB (CTallb, YYyTyH, AIOPAIIOMUHHUM, OpoH3a) B OBITY H
IIPOMBIIIJICHHOCTH MX coenuHeHul. [IoHATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIE

CITIOCOOBI 3alIUTHBI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKH YIIIEBOAOPOAOB (Yrojb, HPUPOIHBIA Ta3, HEPTb),

MPOYKTHI UX MepepaboTku (OCH3MH), UX POIb B OBITY U NPOMBIIIUICHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHS 00 OpPraHM4YCCKUX BCHICCTBAX KaK O COCAWMHCHUAX
yrjiepoaa (MeTaH, 9TaH, 9THUJICH, AlCTUJICH, 3TaHOJI, TJIMICPUH, YKCYCHAs KI/ICJ'IOTa).
[loHsTHE O OMOJOTHYECKH Ba’KHBIX BCIICCTBAX: KHpaAX, 6eJIKaX, YjI€BoAax — U UX

POJIN B JKU3HH YCJIOBCKA

Pacuértnr:

7.1

1o popmMysamM XUMHUYECKUX COETMHEHUI

7.2

Macchl (MACCOBOW) JI0JIM paCTBOPEHHOTO BEUIECTBA B PACTBOPE

7.3

110 XUMHUYCCKUM YPABHCHUAM




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

» Xumus: 8- kj1acc: 6a30BbIi YPOBEHb: YUCOHUK; 5-€ U3/IaHUE,
nepepadorannoe ["adbpuensu O.C., Octpoymon WU.I'., Cnaakos C.A.
AxmmonepHoe o6mectBo «M3narenberBo «IIpocBemienuey

» Xumusi: 9-ii kitacc: 6a30BbIN ypPOBEHb: YUCOHUK; S5-€ U3/IaHKE,
nepepadorannoe ["abpuensu O.C., Octpoymos U.I'., Cnaakos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOAUYECKHUE MATEPUAJIbBI VIS YUUTEJIA

[Toypounsie pa3pabotku nmo xumuu. 8 kiacc (K YMK O. C. I'a6puensina (M:

Apoda))

[Toypounsie pazpadotku no xumun. 9 knacc (K YMK O. C. I'abpuensina (M:

Apoda))

[Ma6puensn O. C. Ypoku xumuu. 9 kinacc. Meronnueckoe mocodue (2022 r.)

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET
http://school-collection.edu.ru/

http://festival.1september.ru/subjects/4/



http://www.chemnet.ru

http://school-collection.edu.ru/collection/chemistry
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