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MNOACHUTEJIBHASA 3AIINCKA

AjantupoBaHHas TporpamMma MO XHMHH Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHUsI COCTaBJICHAa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHuUS,
npencraBieHHbix B ®I'OC OO0, a Takke Ha OCHOBE deaepanbHOi paboueit
IporpaMmMbl BOCHUTaHUST M C YYETOM KOHUEMIMU MpenofaBaHus Y4yeOHOro
npeaMera « XuMus» B o0pa3oBaTeIbHbIX opraHu3anusiax Poccuiickoit deaepanumu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM U CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1IeJIeld U3y4eHUsl IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
posib UrpatroT (GOpPMUPYEMbIE XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITCJIbHOW y4yeOHOW  JeATENbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €UHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEUMBAIOTCA CIEHU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 noaxoaa k €€ msydeHnro. CoaeprkaHHe CKIAJbIBAECTCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBICYECHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 000OIIEHH MHMPOBO33PEHUYECKOIO XapakTepa, s3blKka HayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOr0 OOpalieHusi ¢ BEIIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0med (QyHKUHOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYeHHBbIC MPH HU3YUCHHUH
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOT'0O 00111er0 00pa3oBanus, cocraisger 204 yaca: B 8 kiacce — 102 vaca (3
yaca B Henelnto), B 9 kitacce — 102 yacos (3 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BenlecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SABJICHUI, HAOIIOACHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3feICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapocTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl



MOJIYYeHHUST KHUCIopoAa B JabopaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZI€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Dusnyeckue U XHUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucior. @usnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHusl TopeHus (Mmokapa), O3HAaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, MCCIEOBAHUE OCOOCHHOCTEM pACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEPOB IEpUoAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuoanyeckoint cucreme /. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporniecchl OKUCIIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 MCIIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJICIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTATUIMYECKOU PEIIETKHU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPONPOBOIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0pa3oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepuctuka rajsoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (pumyecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WUECKHE W XHMHUYECKHE CBOMCTBa (0OmME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
uX pU3NYECKUE U XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHast peakuys Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHHE OKPYIKAOIIEH Cpellbl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonap3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B mpupone. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUEeCKUe U XHUMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npeicTaBieHHs 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HUX COCIUHEHUN (BO3MOKHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3laMu a30THBIX U (HOChHOPHBIX yAOOpPEHUil, MMOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U H3yUYCHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbI ¥ UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABl HaTpus W Kanud. l[IpuMeHeHHne WIEeNOYHBIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUupoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U cou keresa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAaKIMM HA MOHBI: MAarHus, KaJIbLMs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEHICHUE YKCIICPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B TO3HAHUU STUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy W pE3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHUSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CYIIECTBOBAaHMS, IOHUMAaHUE [ICHHOCTU 3JI0POBOrO H
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU M3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHA MHPOBO33PEHHUs OOIEHAYy4YHble TOHATUA (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC YUCOHBIC ACUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKAHUS, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUPATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOKO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHHI0 HOBOIO  3HAHWS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETIIOBOU A((EKT peakiuu,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyro ¢opmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHYeckux diemeHToB [, H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHBIM 000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOW J0JIEH PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty oOydenus B 9 kiaacce npeIMETHBIC pPe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbhIBATh CMBICII OCHOBHBIX XUMHMYECKUX TMOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peaKkUuu, MPEAeIbHO OMYyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MIOCPEICTBOM COCTaBIICHUS 3JICKTPOHHOTO OajaHca 3TUX peaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBIOJHEHHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOMYyYEHHUI0O U COOMpPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOO0OIIeHHe, CHUCTEMATU3allhI0, BbISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNE, M3MEPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3iesioB u dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU ESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 32 1 bubnnoreka IIOK

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

Hroro mo pazueny 37

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 9 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 9 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 8 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 21 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 47

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 9 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 9 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 18 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 1 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 6 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 6 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 16 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 28
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 7 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 8 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 8 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 9 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 32



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
31 Obmpe croficTsa MeTanIoR 6 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
3.2 Baxkueiime MeTaiIbl U UX COSIUHEHUS 30 httos://m.edsoo.ru/7f413636
Hroro mo pazneny 36
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 B 3HHU 4eJI0BEKa 3 bubmiorexa LIOK
' CHICCTBA M MATCPHAIIBL B ki https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
P 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuoreka [JOK
1 Hpever ximit. 1 https://m.edsoo.ru/ff0d210c
2 Ponb XuMHH B )KH3HHU YCIOBEKA 1 bubmotexa [IOK
' https://m.edsoo.ru/ff0d210c
bubmuoreka [JOK
3 Tena n pemectsa L https://m.edsoo.ru/ff0d210c
4 [ToHsiTHE O METOAAX MO3HAHMS B XUMHUH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «IIpaBuia paboThl
5 B ia60 aTo I/IHI;I pUEMBI 00 2113 eHI/ISIIZ 1 bubmorexa HOK
PaTOPHI 1 TP part https://m.edso0o.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
bu6mmoreka [IOK
6 *IHCTRIC BEMECTBA 1 CMECH, . https://m.edsoo.ru/ff0d26ca
. bubmuorexa [JOK
! Criocodst paspenerus cueceii L https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
8 cMeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1 bubmmorexa [OK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [JOK
o ATOMEI H MOTIEKYJIb! . https://m.edsoo.ru/ff0d2a6c
10 XUMHUYECKUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) 1 bubnuorexa [IOK



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

XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8

11 IIpocThie U ClIOXKHBIEC BEIlIECTBA bubmorexa HOK
P s - https://m.edsoo.ru/ff0d2a6c

12 A -MOJICKYJISIPHOE YYECHHE bubmoreia OK
TOMHOTMOICIYIIIPHOE Y1 https://m.eds00.ru/ff0d2d50

13 3 erme bubmuoreka [JOK
aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB. https://m.edsoo.ru/ffod2eae

bubmuoreka [JOK
14 Xumpieckas opmysia. https://m.edsoo.ru/ff0d2eae

15 B HMHYECKHUX DJIEMEHTOB bubmorera [JOK
WICHTHOCTD ATOMOB X https://m.edsoo.ru/ff0d2eae

16 0] MHas Macca bubmorera [JOK
THOCHTCIbHAT 410 ' https://m.edsoo.ru/ff0d323c

17 0 bubmuorexa [JOK
THOCUTEJIbHASI MOJICKYJISIPHAsI Macca httos://m.edsoo.ru/f0d323c

18 MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTAa B bubmuoreka [JOK
COETMHEHUN https://m.edsoo.ru/ff0d350c

19 MaccoBasi 10711 XMMAYECKOTO 3JIEMEHTA B bu6mmoreka [IOK
COCIMHECHUU https://m.edsoo.ru/ff0d350c

20 KomnuectBo BemectBa. Moinb. Mosipaast bubmuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230

21 KonunuecTBo BemectBa. Monbs. MosnspHas bubnmoreka [JOK
macca https://m.edsoo.ru/ff0d5230

99 Pemenue 3anau «Haxoxaenne koaudecTBa but6mmorekxa [IOK
BEIIECTBAY» https://m.edsoo.ru/ff0d5230

93 Pemenne 3anau «Haxoxaenne KoandecTBa bu6mmorexa [JOK
BEILIECTBAY https://m.edsoo.ru/ff0d5230

24 dusnyuecKrue 1 XUMUUECKHUE SIBJICHUSI. bubnmoreka [JOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

https://m.edsoo.ru/ff0d37fa

25 XuMuyeckas peaxims bubmmorexa HOK
PEAKIIL. https://m.edsoo.ru/ff0d37fa
26 IIpu3HAKK IPOTEKAHUS XUMUYECKUX DEAKIIUN bubmorexa LOK
P P peaKtt https://m.edsoo.ru/ff0d3al6
27 VY ci10BUA IPOTEKAHUS XUMUYECKUX PEAKIIUU bubmorexa LHOK
P peaxi https://m.edsoo.ru/ff0d3al6
28 3aKOH COXpaHEHHS MaCChl BEIIECTB. bubnuoreka [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
BrIrunciieHust KOJIMUeCTBa, MACcChl BEIIECTBA I10 bubmuoreka [JOK
29 N
YPaBHEHUSIM XUMUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
Kiaccudpukanusa XMuMHYECKUX PEAKIIUNA
30 (coe I/IHq;HI/IﬂH a3J10KECHUS 3a1xr4)e ;ms{ bubmiorexa LIOK
a P » SAMCTUCHHA, https://m.edsoo.ru/ff0d3f34
oOMeHa)
31 XUMHUUeCKUEe PEaKIUN COSTUHEHUS bubmorexa LHOK
peaxi 8 https://m.edsoo.ru/ff0d3f34
32 XUMHYECKUE PEAKIINU PA3I0KEHUS bubmmorexa [TOK
PCaKIH p https://m.edso0.ru/ff0d3f34
33 XUMHUYECKHUE PEAKIINU 3aMELICHUA bubmorexa HOK
peaxt m https://m.edso0.ru/ff0d3f34
bu6mmorexa [JOK
34 X
MMHYECKIE PEAKIIH 0OMEHa https://m.eds00.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN-
35 sHImKIoneauct. O0o0meHne 1 bubmiorexa HOK
H AHCT: Hvl https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aLUs 3HAHUI
36 O0600mmenue 3HaHmi Mo Teme «BerecTBa u bubmuorexa [JOK
XUMHYECKHE PEAKIIUN https://m.edso0.ru/ff0d4290
37 Konrtponsnas padora Nel o treme «BermectBa bubmuorexa [IOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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U XUMHUYCCKUC PCAKIIUN)

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. CocTtaB Bo3ayxa.

38 Kucmaopox — diIeMEHT U IPOCTOE BEIIECTBO bubmmorexa [IOK
PO p B ' https://m.edsoo.ru/ff0d448e
O30H
Bos — cMech ra3os. CocTaB Bo3ayxa.
39 KI/IC?I}(I;XO — DBJIEMEHT Y IPOCTOE Beﬂy:CTBO Enbmaorexa IOK
PO p B ' https://m.edsoo.ru/ff0d448e
O30H
dusnyeckue U XUMHUUECKUE CBOMCTBA
40 KHCJIOpoJia (peaKIuy OKUCICHUS, TOPEHUE) bubmmorexa [JOK
poZa (peaKil - TOP ) https://m.edsoo.ru/ff0d4614
IToustue 06 okcumax
CrocoOsI IIOJTy4EeHUS KUCI0POaa B
41 J1a0opaTopun Zlqn OMI:IHIJIerHOIlCTI/I Eubmiorexa ITOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpuMeHeHHEe KHCI0pOoIa
. . bubnuotexa [JOK
42 T
CILIOBOH SpHCKT XHMHICCOl peakiii https://m.edso0.ru/ff0d4790
43 IToHsATHE O TEPMOXUMHUUYECKOM YPaBHEHUU bubmmorexa [TOK
p yp https://m.eds00.ru/ff0d4790
44 DK30- ¥ DHOAOTEPMHUUECKHE PEAKIINU bubmmorexa LHOK
JoTep peaxt https://m.eds00.ru/ff0d4790
TommBo (HedTh, yroib ¥ METAH).
45 3ar ;13He1§He¢1;o3 ¢ a, CII0COOBI c)ero bubmmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHHSI
[IpakTuueckas pabora Ne 3 o Teme
46 «[Tonyuenne u codupanue KUCIOPOaa bubnmorexa LIOK
vt . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YUCHHE €r0 CBOHCTBY
47 Bomopon — aneMeHT u mpocToe BEmecTBO. bubmuorexa [JOK
Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
48 dusnueckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
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BOAOpPOJA. https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
4 I1
o PUMEHEIHE Bosoposta https://m.eds0o.ru/ff0d4ddo
bubmuoreka [JOK
IT
S0 OFFITHE O KHEAOTax # cobx https://m.eds00.ru/ff0d50d2
51 Crioco0sI MmoTydeHus BOAOPOa B bubnmoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
52 «ITonyuenne u cobupanue BogOpoOIa Eubmiorexa OK
i N p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
. N bubmuoreka [JOK
53 Monsipabiii 00BEM ra3oB. 3akoH ABOrajapo httos://m.edsoo.ru/ffod542e
Brrauciienust 00bEMa, KOJIMUECTBA BEIIECTBA
54 rasa I1o €ro U3BECTHOMY KOJIHUYECTB Eubmiorexa OK
. y Y https://m.edsoo.ru/ffod55a0
BEIIECTBA WJIN 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
55 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX bubnmorexa LOK
pearh . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
56 dusnueckre U XUMHUYECKHE CBOMCTBA BOIbI bubnmorexa LOK
A https://m.edsoo.ru/ff0d587a
. bubnmoreka [JOK
S Cocras ocHoBaHHil. https://m.edsoo.ru/ff0d59e2
bubmuorexa [JOK
58 IT
OHATHE 00 HHIHMKATOPaX https://m.edsoo.ru/ff0d59e2
bubmuorexa [JOK
B .
59 A3 KaK pacteoptens https://m.edso0.ru/ff0d5b40
bubmuoreka [JOK
60 Haceimennbie 1 HEHACHITIICHHBIE PACTBOPHI.

https://m.edsoo.ru/ff0d5b40
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bubmuoreka [JOK

61 M
accoBas JI0IA BEECTRa B pacTBope https://m.edsoo.ru/ff0d5b40
[IpakTrueckas padota Ne 5 mo reme
62 «[IpuroroBiieHHE PACTBOPOB C ONPEACIEHHOMN bubmoreia OK
p . . p p e https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIIECTBAY
63 KonrtponsHast padora Ne2 o reme bubmuorexa [IOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuIpl: COCTaB, KiIacCU(UKaIUs, bubmuoreka [JOK
64
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOWCTBA
65 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa OK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
66 [TosnydyeHne KUCIOTHBIX, OCHOBHBIX U bubmmorexa [IOK
aM(OTepHBIX OKCUIOB https://m.edsoo.ru/ff0d664e
XHUMHUYECKHEe CBOMCTBA KUCIOTHBIX, OCHOBHBIX bubmuoreka [JOK
67
1 aM(pOTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
bu6mmoreka [JOK
P .
68 ermeHue 3aaa4 «CBOMCTBA OKCUIOBY httos://m.edsoo.ru/f0d664e
bu6mmoreka [JOK
69 P Csoii
emenue 3ana4d «CBOMCTBA OKCUIOBY» https://m.edsoo.ru/Ff0d664e
70 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
7 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
72 Pemenue 3agau «CBoiicTBa OCHOBaHUM bubmorexa [JOK
a https://m.edsoo.ru/ff0d67ca
73 Pemtenue 3amau «CBOMCTBA OCHOBAHUI bubmmorexa [TOK

https://m.edsoo.ru/ff0d67ca
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74 Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
75 ITonyyenue u XMMHUYECKUE CBOMCTBA KUCIIOT Bubmorexa LIOK
https://m.edsoo.ru/ffOdfee2
. bubnmoreka [JOK
76 Pemenue 3amay «CBOKWCTBA KUCIOT https://m.e dsogru fF0dfe?
. bubnmoreka [JOK
77 Pemenue 3anay «CBoicTBa KUCIOT» httos://m.e dsogru ff0dfe?
78 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubmmoreka [JOK
MOJIyYEHUS, XUMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
. . bubnmoreka [JOK
79 Pemenue 3anau «ColicTBa comneii» httos://m.e dso&I)_Fru 100ad9474
. . bubnmoreka [JOK
80 Pemenue 3anauy «CpoiicTBa comneii» https://m.e dsogru 100ad9474
81 [IpakTuueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME bubnnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHHIN»
82 I'eneTnyeckas cBsI3b MEXKIYy KiIaccaMmu bu6mmoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
83 O060011eHre U cucTeMaTu3alys 3HaHU! bubmorexa HOK
https://m.edso00.ru/00ad9ch2
84 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnuorexa [IOK
KJIaCChl HEOPTaHUYECKUX COCAUHEHUIT" https://m.edsoo.ru/00ad9ela
85 IlepBble MOMBITKY KJIACCH(PHUKAIIUN
XUMHUYECKUX dNieMeHTOB. [ToHsTHE O Tpynmax bubmmorexa [JOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB
86 [lepuonnueckuii 3akon u [lepuoanueckas bubnmoreka [JOK
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cucTeMa XUMMUYECKUX dnieMeHToB /1. U.

https://m.edsoo.ru/00ada52¢c

Meunpeneena
87 [Tepuoapl, rpymIbl, TOATPYIIIHI bubmoreia OK
PHOIEL, TPYHIIHL HOATPY https://m.edsoo.ru/00ada52c
88 Crtpoenne atoMoB. CocTaB aTOMHBIX SIIIED. bubnuoreka [JOK
N3oTomnsl https://m.edsoo.ru/00ada342
89 CtpoeHue 3IIeKTPOHHBIX 000JI0YeK aTOMOB
aneMmeHTOB Ileproanyeckoii cucremsr J. Y bubmorera [JOK
PHOA T https://m.edsoo.ru/00ada6bc
Menneneena
90 XapakTepucTuKa XUMHYECKOTO JIEMEHTA 110
ero nmoyioxkeHuto B [leproauyeckoit cucteme bubmmorexa [JOK
proA https://m.edsoo.ru/00ada824
. . MenneneeBa
91 3nauenue [lepuoauyeckoro 3akoHa ajs
a3BUTHUS HAYKH U TipakTuku. J[. U bubmorexa [JOK
P YIEH TPE e https://m.edso0o.ru/00ada96e
MenpeneeB — y4€HbIN, MeIaror U rpaKJaHuH
92 PesepBHbIil ypok. O6001IeHHE 1
CI/ICTEMaTI/ISE}le us 3HaHu# / Beepoccuiickas bubmorexa HOK
& P https://m.edsoo.ru/00adb33c
IpoBepoyHas pabora
93 KontponsHas pabora Ne4 o reme «CtpoeHue
aToma. XUMH4YeCKas CBs3by» / Becepoccuiickas bubmmorexa [TOK
’ P https://m.edsoo.ru/00adb486
MpoBepoyHas pabora
94 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKUX IIIEMEHTOB https://m.edsoo.ru/00adaab8
% HMonHas xumMudeckas CBSI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
% KoBayieHTHas moJIsIpHAs XUMUYECKask CBSI3b bubmorexa HOK
P https://m.edsoo.ru/00adaab8
97 KoBasienTHast HemoJsipHasi XUMUYECKasi CBSI3b bubnmoreka [JOK
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https://m.edsoo.ru/00adaab8

% Pemrenue 3agau « TUOBI XUMHUYECKUX CBI3EI» 1 bubnnorexa [IOK
https://m.edsoo.ru/00adaab8
%9 CreneHb OKUCIICHUS 1 bubmorexa HOK
https://m.edsoo.ru/00adae28
100 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU 1 bubmorexa HOK
https://m.edso0.ru/00adb076
101 OKuCIUTENN U BOCCTAHOBUTEIIH 1 bubmorexa HOK
https://m.eds00.ru/00adb076
% pameune saxw OBP 1 ngsj?;;fee;siggllgowbom
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cucTeMa XUMMUYeCKux anemMeHToB /. U 1 bubmmorexa [JOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adb6b6
MIePHOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bubnmnorexka HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmorexa [JOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
5 Bupl XuMu4ecKkoi CBSI3U U TUIIBI 1 bubmorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
6 «IToBTOpeHue u yriydiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
7 Knaccudukanys XuMHUECKUX peaklui Mo 1 bubmuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTU XMMHYECKOUN peaKiInu.
8 [ToHSATHE O TOMOTEHHBIX H TE€TEPOTEHHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
9 [ToHsITHE O XMMUYECKOM PABHOBECHH. 1 bu6muoreka [IOK

@akTOpBI, BIUAIOIIKNE HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XUMHUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTIO PAaBHOBECUS

ITonsATHE O XUMHYECKOM paBHOBCCHUMU.
@akTOpHI, BIUAIOIIKNE HA CKOPOCTh

bu6nmoreka [IOK

10
XMMHYECKOHN PEAKIIUU U MTOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
11 OKHUCINUTEIHFHO-BOCCTAHOBUTEIBHBIE bu6nuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
12 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [HOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. bubnmnorexka HOK
13
CuiibHBIC U CJTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
14 Teopust PIEKTPOTUTHYECKON AUCCOIUALIUH. bu6nuoreka [IOK
CunpHbI€ U clladble AJIEKTPOIUTHI https://m.edsoo.ru/00adcd68
15 Wonnble ypaBHEHUS peaKIuil bubnnorexa LIOK
yp p https://m.edsoo.ru/00add448
16 Honusle ypaBHEHUS peaKIN bubnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KMCIOT U OCHOBAaHUM
17 B CBETE MPEACTABICHUN 00 bubmorexa HOK
pedt N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM
18 B CBETE MPEICTABICHUNA 00 bubmmorexa TTIOK
p N https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUUYECKON JUCCOLIMAIIIN
XUMHYecKre CBOMCTBA COJIEH B CBETE
19 MIPEACTABIIEHUI 00 DIIEKTPOITUTHYECKON bubmmorexa TIOK
p p https://m.edsoo.ru/00add8b2
JIUCCOLIUAIIHA
20 XHUMUYECKUE CBOMCTBA COJICH B CBETE but6mmoreka [IOK
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IPEACTaBICHUIN 00 IEKTPOIUTUUECKON

https://m.edsoo.ru/00add8b2

JACCOLHAIIN
21 [TonsiTue o ruaponuse conei bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
22 [TousiTe 0 THApONM3E coei bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
93 Pemenne 3amad mo Teme «KHCIOTEHI, bubnnoreka IIOK
OCHOBAHHMS U COJIN https://m.edsoo.ru/00addd12
24 Pemenue 3amad mo teme «KucmoTsi, bubmuorexa [JOK
OCHOBAHHUS U COJINY https://m.edsoo.ru/00addd12
bubmuorexa [JOK
25 000 5
O6oOmEHHE 1 CHCTEMATH3AIN SHAHHH https://m.edsoo.ru/00addd12
bubmuorexa [JOK
5 .
6 O06o001IeHre U CUCTEeMaTH3allisl 3HAHHUMA https://m.edsoo.ru/00addd12
97 ITpakTuyeckas padora Ne 1. «Pemenune bubmuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbHas padora Ne2 1o Teme
28 <<3J‘ICII()T OJ'II/ITI/Ip‘{eCKaSI HCCOLAAIUS bubmorexa [JOK
P A HHAL: https://m.edsoo.ru/00addec0
XUMUYECKUE PEeaklui B PACTBOPAX»
29 OO6m1ast XapaKTeprUCTHUKA TaJOTEHOB. bubnuotexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
OO6m1ast XxapaKTeprUCTHUKA TajJOTeHOB. bubnmoreka [JOK
30 .
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTA,
31 XI/IMII/)IHeCIiIHi:3 CiOﬁCTBa IIOJIYYCHUE bubmorexa [JOK
’ v ’ https://m.eds00.ru/00ade104
MIPUMEHEHUE
32 Xnopooaopon. ConsiHasi KUCIIOTa, bu6muoreka [IOK

XMMHYECKHUE CBOMCTBA, IOJyYEHUE,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[IpakTrueckas padota Ne 2 o Teme

33 «[lomy4yeHne CONSTHOM KUCIIOTHI, U3yUeHUE bubmmorexa LTOK
B y:{ e https://m.edsoo.ru/00ade348
e€ CBOMCTB»
BbrurciieHus o ypaBHEHUSAM XHMHUCCKHUX
34 €aKIUi, €CJIM OJIMH U3 PearcHTOB J1aH B Bubmaorexa ITOK
P ’ P https://m.edsoo.ru/00ade488
H30BITKE
BrruunciieHus o ypaBHEHUSIM XUMHUYECKUX
35 CaKIUi, €CIIU OJUH M3 PEarcHTOB JIaH B bubmorexa HOK
p ’ p https://m.edsoo.ru/00ade488
H30BITKE
36 OO6mas xapakrepucTuka 31eMeHToB VIA- bubnuorexa [HOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
37 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmnoreka [HOK
IpyHIbI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPHI.
38 Haxonci[eHHe CEPEI I/I(I;é coenHHelljmﬁ B bubnmorera [IOK
p ; https://m.edsoo.ru/00ade64a
npupoae. XUMHUYECKHE CBONCTBA CEPBI
CepoBopopo, cTpoeHue, Gu3ndeckue u bubmuotexa [JOK
39 .
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,
40 ¢bu3nyeckrue 1 XuMUYeCKHe CBOMCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMHUYECKHE PEaKIINH, JIeKAIINE B OCHOBE
41 MPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [JOK
CEPHOU KUCJIOThI. XUMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMU CEPhI
42 Beruucnenue MaccoBoil 0JIM BBIXO/1a bubnuotexa [JOK

MIPOYKTa PEaKiuu

https://m.edsoo.ru/00adec8a
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BrlunciieHrne MaccoBOil JOJIU BBIXOa

bu6nuoreka [JOK

43
MPOAYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO0mmas xapakTepucTuka 31eMeHToB VA-

44 rpynibl. A30T, pacClipOCTpaHEHUE B bubnmnoreka HOK
npupoje, Gu3ndeckue 1 XUMHYECKHE https://m.edsoo.ru/00adeeab
CBOICTBA
OO6mas xapakTepucTuka 31eMeHToB VA-

45 rpynibl. A30T, paclipoCTpaHEHUE B bubnmnoreka [HOK
npupoje, Gu3nIecKkue 1 XUMHIECKHIE https://m.edsoo.ru/00adeea6
CBOICTBA

46 AMMHMaK, ero GU3NIECKUE U XUMUYECKUE bubnmnoreka [HOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHHUE https://m.edso0.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme

47 «IlonydyeHne aMmmuaka, U3y4yeHue ero brbmmorexa LTOK

. yi - 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

48 A3oTHas Kuciora, e€ Gpu3nIecKue u bubmuorexa [JOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN

49 aMMOHHUS B KQU€CTBE MUHEPATbHBIX bubnmnoreka [JOK
ynoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE https://m.edso0.ru/00adf518
OKpY’KaroIel Cpeibl COSTMHCHUSIMHU a30Ta
dochop. Okeun pocdopa (V) u pochopuas

50 KHCIOTa, (PU3MUECKUE U XUMUIECKUE bubmmorexa [JOK

o https://m.edso00.ru/00adf68a
CBOWCTBa, MOJTyYCHHUE
Hcnons3oBanue ¢pocdaToB B KaUueCTBE
51 MHUHEPAIBHBIX YI0OpeHU. 3arpsi3HeHne bubmmorexa TIOK
p . yAo0P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdhaTamu
52 VYriepoa, pacnpocTpaHeHue B IPUPOJIE, bubnuotexa [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

¢bu3nvecKkre 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Yrnepon, pacnpocTpaHeHue B IpUpo/Ie,

bu6nmmoreka [IOK

53 (du3nUeCcCKre U XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yrieposaa, ux GU3nYECcKue u
54 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
(V)
55 VYronbHasg KUCIOTa U €€ COu bubmorexa LHOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
56 "[lonydyeHue yrieKucioro rasa. brbmmorexa LTOK
https://m.edsoo.ru/00ae027e
KadectBenHnas peakiys Ha kKapOoHAT-HOH"
[TepBoHavasibHBIC TOHATHUS 00
57 OpraHUYECKUX BELIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YTiepoJia
58 Kpemnuuii u ero coequHeHus bubnmorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuorexa [JOK
«BaxkHenme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
KonTponbnas padorta Ne3 o teme
60 «Baxkneime HeMeTalIbl ¥ UX bubmorexa TJOK
https://m.edsoo.ru/00ae0e18
COCTUHCHHU S
OO6mrast XapakTepruCTUKa XUMUYECKHIX
61 3JIEMEHTOB — METaJIOB. MeTaumnaeckas bubmuorexa [JOK

CBSI3b U METAJTMYECKasi KpUCTaNInyecKas
pemérka. Pu3n4YecKre CBOMCTBA METAJIIIOB

https://m.edsoo.ru/00ael03e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

OO01mas XxapakTepruCcTHKa XUMUIECKUX
3JIEMEHTOB — METaJIOB. MeTauinueckast

bu6nuoreka [IOK

62
CBSI3b M METAJUIMYECKAs] KpUCTAIIIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyecKre CBOMCTBA METAIIIIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB. 56 OK

63 DNEeKTPOXUMHYECKHUH PsiJi HAapsHKEHUH nommoreka L

https://m.edso0.ru/00ae1156
METaJIJI0B
XUMUYECKHE CBOMCTBA METAJJIOB, 56 OK
64 DNEKTPOXUMHYECKUN Psiji HAPSLKEHUI mommorexa L
https://m.edso0.ru/00ae1156
METaJIJI0B
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

65 CrnnaBel. Beranciaenus o ypaBHEHUAM bubnuoreka [JOK
XUMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEeareHTOB COJEPIKUT MPUMECH

bu6 OK

66 [ToHsITHE O KOPPO3UH METAIIOB nomorexa I
https://m.edso0.ru/00ae1278
bu6nuoreka [IOK

67 €JI0YHbIE METAJLIBI
- https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK

68 €JI0YHbIE METAJLIBI
- https://m.edsoo.ru/00ael14b2

bubanoreka LJOK

69 Okcuabl ¥ THAPOKCUBI HATPUS U KU nomorexa [

https://m.edsoo.ru/00ael4b2

70 [[{e10uyHO3eMENBHBIE METAIIIBI — KATBLHUN 1 bubnuotexa [JOK
Maraui https://m.edsoo0.ru/00ae15e8

71 [[lemouHO3eMeNbHBIE METAIIIBI — KaJIbIHA 1 bubmmorexa [JOK
MarHui https://m.edsoo.ru/00ael5e8

N bu6 OK

72 Baxnueiinme coeAUHECHUS KaIbIIH ubsmorexa I

https://m.edso0.ru/00ae15e8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

73 Pemenue 3agau no teme «MeTajuibh» 1
74 Pemenue 3amay mo reme «MeTawibiy 1
75 Pemenue 3agad mo reme «MeTauib» 1
76 O06o001IeHre U cucTeMaTH3alus 3HaHU| 1
77 O060011IeHEe ¥ cucTeMaTh3alus 3HaHUI 1
" n bubnuorexa [{OK
78 JXK€cTkocTh BOABI M CLIOCOOBI €€ yCTpaHEeHHUs 1 https://m.edsogrUIOan1886
[IpakTuueckas padora Ne 6 o Teme
79 "YKEcTKOCTh BOIBI M METOEI €6 1 bubmorexa LOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bu6mmoreka [IOK
80 AdromHiiit L https://m.edsogru/Oanlc64
81 . Bubmmoteka [IOK
AJTIOMHHHIL 1 https://m.edsogrUIOan1c64
82 AMpoTepHbIe CBOMCTBA OKCHIA U 1 bubnmnorexka [HOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
83 AmdorepHbIe CBOMCTBA OKCHA U 1 bubmuoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
84 bu6nuoreka [IOK
Kereso 1 https://m.edsogrUIOan1d86
85 bubmuoreka [{OK
Keseso 1 https://m.edsogrUIOan1d86
86 Oxcupsl, TUIpOKCH B U conu xxene3a (1) u 1 bubmuorexa [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
87 Oxcunsl, TUIPOKCH B U conu xene3a (1) u 1 bu6mmoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
88 O0001IeHrEe ¥ cUcTeMaTH3alus 3HaHUI 1
89 O06o001IeHre U crcTeMaTH3alus 3HaHUN



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

90

[Tpaktuyeckas padora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME
«BakHel1e MeTauibl B UX COCIHMHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/00ae3de8

91 BbIunciieHus Mo ypaBHEHUSM XUMHUYECKUX
peaKuuii, €Clii OJJMH U3 PEareHTOB JaH B
H36BITKC’I/IJII/I COLEPIKUT IIPUMECH Bubmrorexa ITOK
PHHATIP ' https://m.eds00.ru/00ae1750
Brruncienus MaccoBOil OIM BBIXOIA
MPOAYKTA PEaKIHH
92 Boruncnenus no ypaBHEHUSIM XUMHUECKUX
peaKui, eciiu OJJUH U3 PEarcHTOB JIaH B
I/I36I>ITK€’I/IJII/I COLEPIKUT IIPUMECH bubmiorexa LIOK
p . p ' https://m.eds00.ru/00ae1750
Brruncienus MaccoBOi OIM BBIXOIA
MPOAYKTA PEaKIHH
93 Brrauciienus mo ypaBHEHUSM XUMHUYECKUX
peaKIuii, €CIii OJIUH U3 PEarcHTOB JIaH B
I/I36I>ITKG’I/IJ'H/I COLEPIKUT IIPUMECH bubmiorexa LIOK
p . P ) https://m.eds00.ru/00ae1750
BrrunciieHus MaccoBOil JOJIM BBIX0/1a
MPOYKTA PEaKIHH
94 O0001IeHE U CHCTEMATH3AIMS SHAHNUH
95 O0001IeHrEe U CUCTEMATH3AIMI 3SHAHUH
96 KonTposnbHas padota Ne4 o Teme
«Basxkaenmme MeTaIbl 1 X COSTMHEHMSI
97 BemiectBa 1 Marepuanbl B MOBCEIHEBHOM bu6nuoreka [IOK
J)KU3HH YeI0oBeKa https://m.edso0.ru/00ae3f50
98 XUMHUYECKOE 3arpsA3HEHUE OKPY KaIoIIei bubnuotexa [JOK
cpeasl https://m.edso0.ru/00ae4270
99 Ponb xumum B penieHnn SKOJI0THYECKUX bu6muoreka [JOK

npobiem

https://m.edsoo.ru/00ae4270



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

100

PesepBHelil ypok. O000IICHHE 1

1 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0d0a
101 PesepBHelil ypok. O000IICHHE 1 1 bubnmnoreka HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
102 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK

cucreMarusanusa 3HAHUM

https://m.edsoo.ru/00ad9ch2

OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHSTHUH: aToM,
MOJICKYJIa, XUMHYECKUI 3JEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OIHOpPOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTH,
OTHOCHUTEJIbHAS aTOMHAasi W MOJICKYJISIpDHAas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas OIS XHMHUYECKOTO
DJIEMEHTA B COCJMHCHUU, MOJSPHBIA O0BEM, XMMHUYECKAs pPeaKius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKlUu  COCAMHCHUS,  PCaKIHH
pa3JIOKEHUs, PEAKIMU 3aMCIICHHS, pPEaKiuu OOMeHa, JK30- U
SHJIOTEPMHUUYECKUE PEAKIHH, TEIUIOBOW A3(P(HEKT peakiuu, pacTBOp,

MacCCoBasd A0Jd BCIICCTBA (HpOHCHTHaﬂ KOHI_[eHTpaI_II/IH) B paCTBOpPEC

1.2

1.3

1.4

1.5

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MMOHATHHA H

MPUMEHSATD 3TH IMOHATHUSA [IPY ONMCAHUM BEILIECTB U UX MPEBPALLICHUI
HCIONIb30BAaTh XUMHYECKYI0 CHMBOJHKY JJII COCTaBiCHHUS (GOpMYI
BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

pacKkpbIBaTh  CMBICI  3aKOHOB  COXPaHEHHs MacChl  BEILECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO Y4Y€HHs, 3aKOHa
ABoraapo

ONpeNeNsiTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B OMHApHBIX

COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpoBaTh XHUMHUYECKHE pEaKUMU (MO0 YUCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIUH BEILIECTB, 10 TEMIOBOMY 3PQEKTY)
BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB

1.8

BBIUUCJIATHE MACCOBYHO JOJIO XHUMHYCCKOTIO 3JJICMCHTA II0 (I)opMlee

COEIMHEHN,

1.9

BBIUUCJIATH MACCOBYIO JOJIIO BCIICCTBA B paCTBOPC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUs — HaAOJIO/IEHUE,
U3MEPEHHE,  MOJEIUMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(bI/IHI/IPOBaTB HCOPIraHN4YCCKUEC BEIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTb (ONUCHIBATh) OOILIME XHWMHUYECKHME CBOWCTBA
BEIIECTB Pa3IM4YHBIX KJIACCOB, MOJATBEPKAas OINUCAaHHE IpUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMI

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HUX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJaM MOJb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTopHBIM O0OpYIOBaHUEM, a TaKXKe IMpaBUiaM OOpaleHUs C
BEIIIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMHU TIO BBIOJTHEHHUIO
71a00PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA W KHCIIOPOJA), MPUTOTOBICHHIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE IKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHoTanert, MEeTUIOPaHXK U IpyrHe)
IIPOBOAMTD PAcU€ThI [0 YPABHEHUIO XUMUYECKON peaKIuu

IIo Teme: «llepnoguueckuii 3akoH u Ilepumonnueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMoB.

Xummndeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC peakuumn»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IOHATHH: SAApO aToMma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMUYECKas CBA3b, IOJIpHAs M HENOJIApHAs KOBAJICHTHasl CBs3b,
SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

I(J'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKUC SJICMCHTEI




3.3

3.4

OINKCHIBATh W XapaKTepPH30BaTh TaONM4HyI0 Gopmy Ilepmommdaeckoit
CUCTEMBl XHMHUYECKUX OJJIEMEHTOB: pazNU4aTh MOHATHS «TJIAaBHAs
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpeneesa:
JIEMOHCTPHUPOBATh MOHUMAHUE MTEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX DJJIEMEHTOB OT UX TnonoxkeHuss B Ilepuoanueckoit

CHCTEMCE

3.5

COOTHOCUTH  0003HAu€HHUsi, KOTOpble HUMEKTCI B  Tabiuue
«Ilepuoguyeckas  cucreMa — XUMUYECKHX  dieMeHToB I
MeneneeBa» ¢ UYUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsaj siapa, oOluee 4YHUCIOo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIIpCaACIsATL BHO XHUMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1

ITo Teme: «BemecTBo U XUMHUYECKas peakuus»

11

1.2

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHSITHH: pPacTBOD,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, AIEKTPOIUTHYECKAsT JAMCCOLUALINS,
peakiy MOHHOTO0 OOMEHa, KaTaju3aTop, XUMHUYECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaThMbIe peakiuu,
OKUCITUTETFHOBOCCTAHOBHUTEIILHbBIE peakium, OKHUCITUTENb,
BOCCTAHOBUTEIb, OKHCIIEHHE U BOCCTAHOBJIEHHE, aJUIOTPOIHS,
am(poTepHOCTh, XUMHUYECKass  CBs3b  (KOBaJeHTHas, WOHHAas,
MeTaJuIMuecKas), KpUCTAJNIMYECKas pemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON PeaKknn

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHWMHYECKHUX MOHATHHA U

MMPUMCHATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ




1.3

COCTAaBIIAITh YPaBHEHUS JIIEKTPOJIUTUYECKONW IUCCOLMALUN KHUCIOT,
LIEJI0YEH UM COJIEH, IOJIHBIE M COKPAILEHHBIC YPAaBHEHUs DPEaKLUU

HOHHOTr0 oOMeHa

14

1.5

pacCKpeIBaTh CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

HIOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajaHca ITUX PeaKLuil
IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOUN pEeaKIuu

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HX

COCAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepU30BaTh (OMUCHIBATh) OOIIHE U CIIEIHU(PUICCKUE XUMUUECKIE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, TOJTBEPKIAs ONMUCAHHE
NpUMEPaMU MOJICKYJISIPHBIX U MOHHBIX YPaBHEHHH COOTBETCTBYIOIINUX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMIHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKUX HpeBpaH_[CHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMH [0 BBIIOJHEHUIO
1a060pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJYYEHHIO M COOMpaHUIO

ra3o00pa3HbIX BEIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

HpOBOI[I/ITI) pCaKHI/II/I, HO]ITBCp)KI[aIOHII/Ie Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3jMYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cymnbdar,
THJIPOKCUIMOHBI, KaTHOHBl aMMOHUS, MOHBI HM3YyYEHHBIX METAIJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XHUMHSI U OKPY:KArOIIAsl CPENA»

3.1

3.2

pPaCKpbiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MIOHSATHUH: HI[K

BCIICCTBA, KOPPO3UAd METAJIIIOB

IMPUMCHATE OCHOBHBIC OII€panuu MBICIUTEIRHOMN JACATCIIBHOCTH —
aHajinu3 MW CHHTC3, CPaBHCHUC, O606IJ.I€HI/IC, CUCTEMATH3AIIHIO,
BBIABJIICHUC TIPUYHUHHO-CICACTBCHHBIX CBs3El — 1 U3YUCHUA

CBOMCTB BEIIECTB M XHUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHELIC




METOJABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPCHUC, MOACIIMPOBAHUC,

HKCHEPUMEHT (peasbHbIN U MBICIICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

HCpBOHa‘IaJ'IBHBIe XHUMHUYCCKHUEC ITOHATHUA

11

[Ipenver xumuu. Poiap XUMuM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

1.3

1.4

Ilousarue o METOJaxX ITO3HAaHHUA B XMMHHU. YucTele BenecTBa 1 CMECH. Cnioco0x1

paszaeineHust cMecen

ATOoMBI W MOJICKYIJIbI. Xumudeckrue d3neMeHThl. CHMBOJBI  XHMHYSCKHX

a51eMeHTOB. [IpocThie U C10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE

Xumnueckas popmyna. BaneHTHOCT, aTOMOB XMMUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHAs  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBasi 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHHNUN

1.5

KomnuectBo BemectBa. Moisb. MonsipHass Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl W YHCNIAa CTPYKTYPHBIX €IWHUIl BemecTBa. Pacuérel mo dopmynam

XMMHYECKUX COCIUHECHUMN

1.6

dusnyecKkue U XMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuus U €€ MPU3HAKH.
3aKOH COXPAaHEHHUs Macchl BeUlecTB. XuMuueckue ypaBHeHus. Kiaccupukanus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/IH, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, ¢ MpaBUIaMu
paboTel B JabopaTopun W mpuéMamMu oOpamieHus C  J1abopaTOPHBIM
o0opynoBaHHEM, H3yuYe€HHE U ONucaHue (QU3NYECKHX CBOMCTB 00pasIoB
HEOPTaHWYECKUX BEIIECTB, HaOoaeHne (u3nueckux (TUIaBJICHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHACHCAIUs BOMAbBI) U
XUMHUYECKUX  (TOpeHHe CBEYH, NpPOKATUBAHUE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCJIOTOW) SBJICHUM, HAOIIOEHWE W ONMHCAHUE
MPU3HAKOB TMPOTEKAHHWS XHUMHUYECKHUX peakuuii (pa3joxkeHHe caxapa,
B3aMIMOJICHCTBHE CEPHOM KHUCJIOTBI C XJIOPHJIOM Oapusi, pa3JIoKCHUE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE Kelle3a ¢ PACTBOPOM
comm meau(ll), nzyuenue cmocoboB pa3aeneHuss cMecei (C TOMOIIBbI0 MarHuTa,
bunbTpoBaHUE, BHIMApUBAHUE, TUCTIILIISAIMSA, XpomaTorpadus), MpoOBEICHUE

OYHCTKH HOBapeHHOI\/'I COJIN, Ha6J'IIOJIGHI/Ie N OIIMCAHUE PE3YIbTATOB IPOBECACHUA




2.1

2.2

2.3

OTBITa, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxneliye npecTaBuTeN HEOPraHMYECKUX BEIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopoa — sneMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb!
MOJIyUYeHUsl KUCIOpoJa B JabopaTopuud M MPOMBINUIEHHOCTH. Kpyroopot

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MoAU(GUKALHs KUCIOpoIa

TennoBoit 3P PeKT XUMUIECKOH peaKkuy, TEPMOXUMUYECKHAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKuK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO31yXa,

yCHIIEHUE TTAPHUKOBOTO 3(pdeKTa, pa3pylnieHrne 030HOBOTO CIIOs
Bomopox — anemeHt u mpocroe BemiecTBO. HaxoskleHue Bogopona B IPHUPO/IE,

(1)I/ISI/I‘ICCKI/IC n XHMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC, CITIOCOOBI MOJTYyUCHUA.

Kucaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHUSIM

2.5

2.6

duznueckue CBOMCTBA BOJAbBL. Bojga kak pacTBopuTelb. PacTBOpEI.
HacellieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10 BellecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B XKH3HM 4YeloBeka. Kpyrosopor
BOJIbI B MpUpPOJie. 3arps3HEHUE TMPUPOJHBIX BoA. OxpaHa M OYMCTKA
MIPUPOIHBIX BOJ

Knaccudukanuss neopranmdeckux coeauHenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ywoimue (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U
HecosieoOpazyronue. Homenknarypa oxcugoB. Duznyueckne M XUMHUYECKUE

CBOICTBA OKCHJIOB. HOJ'IyLICHI/Ie OKCHUJ0B

2.7

OcHoBanms. Knaccudukamnuss ocHOBaHUUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHuil. PU3NYECKUE U XMMHYECKHE CBOMCTBA

ocHoBaHui. [loryyenre ocHOBaHUM

2.8

2.9

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucnor. dusnueckue u
XUMHYECKHe cBoMcTBa KHCIOT. Psag aktuBHocTH MetajuioB H.H. bekerosa.

[Tony4yenue kucaot

Commu. HomeHnknatypa cosieil. @U3MYECKHE W XMMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen

2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COE€TUHEHUI




211

3.1

XUMUYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIpeAesieHHEe  COACpKaHHs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOMIOeHIEe B3aUMOJCUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS U MPEKpalleHus ropeHust (I1okapa), 03HaKOMIIEHUE C
oOpa3llaMu OKCHJOB U ONHMCAHME WX CBOICTB, IOJIy4eHHE, COOUpaHHE,
pacro3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpojAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcuaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKUE BHICOMATEPHAIIOB),
HaOmrofeHne OoO0pa3loB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJECUCTBHE BOJBI C MeTAIaMU (HaTpUEeM U KajbIHEM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIIPENEICHUE PAaCTBOPOB
KUCIIOT U IHEJNOYe C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslloB
HEOpPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIeJI0Yel, Hu3ydyeHue
B3aumojeiicTBusi okcuga meau(ll) ¢ pactBopom cepHOW KHMCIOTBI, KUCIOT C
MeTaJlJIaMH, peakliuii HeUTpalu3aluu, MoJydeHuEe HEPAaCTBOPUMBIX OCHOBaHHIH,
BBITECHEHHE OJHOI0 METajula JpYyrdM M3 pacTBopa COJIM, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a/1a4y Mo TeMe «BakHelme Kiacchl HEOPraHUYECKHX

COEIUHEHUIT»

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBple TOMBITKA KIACCH(PUKAIMUA XUMHUYECKUX JJIEMEHTOB. [loHsATHE O
IpyNmax CXOMHBIX AJIEMEHTOB (IIETOYHBbIE W MIEJIOYHO3EMETIbHbIE METalIbI,
rajJioreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amMdOoTepHBIC

OKCHUBI U THAPOKCHUIBI

3.2

3.3

Ilepnonnueckuit 3akoH. [lepnonnueckas cuctema XUMHYECKHUX 31eMeHTOB J[. 1.
Menneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopMmbl
Ilepnonnueckoir cucrteMbl xuMuueckux dyeMeHtoB JI.MI. MeHnneneesa.
Ilepuoasl u rpynnbl. PU3MYECKHI CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpymnibl AJIeMEHTa

Crpoenue atomoB. CoctaB atoMHBIX saep. M3oronsl. Dnektponsl. CTpoeHue

SJICKTPOHHBIX 000JI0YEK aTOMOB TEPBLIX 20 XUMHYECKHUX DJICMCHTOB

[Tepuoanueckoit cucremol JI.1. MenaeneeBa. XapakTepuUCTUKa XUMHUYECKOTO




3JIEMEHTa Mo ero nosoxkenuto B [lepuoanyeckoii cucreme .M. MenneneeBa

3.4

3aKOHOMEPHOCTH H3MEHEHUs paJguyca aTOMOB XHUMHYECKHUX DJJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBONCTB IO TpyINaM M TEpPHOJIaM.
3nauenue I[lepuonnueckoro 3akona u Ilepronnueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl Pa3BUTHA HaykKd W npakTuku. (.M. MenneneeB — y4€HbIA U

rpaxxiaHuH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Creneup okucieHus. OKHCIUTECIBFHOBOCCTAHOBUTCIBHEIC pCaKknuu. Hpoueccm

OKHCJICHMS M BocCTaHOBICHHUA. OKHUCINUTEIN H BOCCTAHOBUTEIIN

3.7

9 KJIACC

Kox

XUMHAYEeCKUM OKCIICPUMCHT: H3Y4YCHUC 06pa3u0B BCIIECCTB MCTAJIJIOB U
HEMCTAJIJIOB, B3aUMOJCHCTBHE THAPOKCHAA LUHKAa C pacTBOpaMH KHCJIOT U
Iuenoqeﬁ, MMPOBEACHUEC ONBbITOB, WINIFOCTPUPYIOHIUX IIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pC€aKluu pa310KCHUA, COCI[I/IHGHI/ISI)

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BeniecTBo 1 xuMuueckas peaKnus. HOBTOpeHI/Ie

11

[Tepuonuueckuii 3akoH. [lepuoguueckas cuctema XuMu4eckux 3yemeHToB J[.U.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IMEpPBbIX TPEX NEPHUOAOB, Kalus, Kaldblusi H UX
COCJMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

1.3

CrpoeHne BelecTBa: BHJABI XUMHMYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJA XUMUYecKoH cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K PA3JMYHBIM  KJaccaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BECIICCTB

Krnaccudukanys XuMu4eckiuX peakiui Mo pa3IudHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YyYacCTBYIOIIUX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(¢eKTy, Mo
U3MEHEHUIO CTEIEHEN OKHCICHUS XUMHUYECKHUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
M0 y4YacTHIO Karajmusatopa). OK30- ¢ JHAOTEPMUYECKHE  PEaKIIuH,

TCPMOXUMHNYCCKUC YPABHCHHUA. Ilonsarue o CKOpOCTH XUMHYSCKOMN pCaknun
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1.5

[Tonsitne 06 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHLBIX U I'CTCPOrCHHBIX PCAKIUAX. IlonsaTue o XUMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XMMHYECKOW pEaKIUd W TIOJOXKCHUE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMHA C MCIIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OanaHca

1.6

Teopus 3JIEKTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOJUTHI U HEIIEKTPOIUTHI.
Karunonsl, annonsl. Mexanusm AUCCOLMAIIMU BELIECTB C PA3JIMUYHBIMU BUJIAMU
xumuueckoi cps3u. Crenensb aucconuanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHMs peakuuid. CBOWCTBa KHCIIOT,
OCHOBAaHMH H COJCH B CBET€ TNPEIACTABICHUNA OO0 3JICKTPOIHTUICCKON

Auccounanuu. KauecTtBeHHBIE p€aKuuru Ha HOHBI. ITonstue o TuapoJImn3e coyen

1.7

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTMYECKHX
pEeIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
anmMasa), CIIOKHBIX BEUIECTB (XJIOpWAa HATpHs); MCCIIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW pEaKIuH OT BO3IACUCTBUS PaA3IMUHBIX (PAKTOPOB;
UCCIIEOBAaHHE  DICKTPOIIPOBOAHOCTH  pPAcTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMALNK  KHCJIOT, INeJoue U cosedl  (BO3MOXKHO —MCIOJIBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHUe OCa/iKa, BbIIEICHHUE Ira3a,
o0pa3oBaHME BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKIUi (TOpeHHE, PEaKIH PAa3JI0KEHUsI, COCAUHEHNUs);
pacro3HaBaHHe HEOPTAHNYECKUX BEIIECTB C MOMOIIBI0 KAaUeCTBEHHBIX PEaKIIHA

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4

HemeTamnsl 1 UX COeIUHEHUS

2.1

OO6mass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneH okucieHus. CTpoeHne u (pru3nueckue CBONCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMoielicTBUE € MeTaljlaMH, HEMEeTajUlaMH, IIejlouaMu). XJIOPOBOAOPO/I.
ConsiHast KMCII0Ta, XUMUYECKHUE CBOMCTBA, MOJIyueHHUE, MpuMeHenue. [lelictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M YeJIoBeKa. BakHeumme XJIopuasl U UX

Hax0JIEHUE B MIPUPOJIE




2.2

2.3

2.4

O6mas xapaktepuctuka siemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u Gu3nYeCcKrue CBOKWCTBA
MPOCTBIX BEHIECTB — KHUCJIOPOAAa M Cephbl. AJUIOTPONHBIE MOAN(PUKAIUN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢busznueckue U XUMUYeckue cBoicTBAa. OKCHIBI Cepbl KaK MpeICTaBUTENIH
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHUYECKHUE CBOMCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOyuyeHHsI CepHOU
kucnothl. [lpumenenue. Conu cepHOW KHCIOTHI, Ka4yeCTBEHHasl peakius Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COCNMHEHUN B MPUPOJE. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAloIIel Cpelbl COCTUHEHUSIMU cepbl (KHCIOTHBIE JTOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢usnveckre U XUMUIECKHe cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero ¢u3nMveckue W XMMUYECKHE CBOMCTBa, ModydyeHue u npumeHenue. Comnu
aMMOHUA, nux CI)I/BI/I‘ICCKI/IG u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC.
KayecTBeHHast peakuusi Ha MOHbI aMMOHMsI. A30THasl KUCJIOTa, €€ MOJy4YEeHHUE,
¢usnveckne W XMMHYECKHE CBOWcTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCIOT U cneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJICH aMMOHMS B
KauecTBE MMHEPAIbHBIX yN0OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaroLlei
Cpebl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QUMUECKUE U
XUMHUYECKHUE CBOMCTBa, moiiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OObmas xapaktepuctuka 3yeMeHToB IVA-rpynmnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHUs. YTJIepoJ, aIOTPOIHbIE
MoAu(UKAIIUK, PACIpPOCTPAHEHUE B TMPUPOJE, (PU3NUECKHE U XUMHUYECKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupozge. Okcuasl yriepoaa,
nux (1)I/ISI/ILI€CKI/IG U XUMHNYECKHEC CBOI\/IICTBa, HeﬁCTBHe Ha JXHUBBIC OpPraHU3MBbI,
MOJTyYeHHEe M NMPUMEHEHHe. DKOJIOTHYecKre MpoOaeMbl, CBA3aHHbBIE ¢ OKCHUIOM
yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMATa;, TapHUKOBBIMA
3pdexT. YrompHas KuCIOTa M €€ colM, MX (QU3NUECKUEe MU XHMUYECKHE

CBOICTBa, MojyyeHHe W mnpuMeHeHue. KauecTBeHHasi peakiusi Ha KapOoHaT-




2.6

nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUILIMHE, IPOMBIIIICHHOCTH U

CEJILCKOM XO034MCTBE

IlepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COECIUHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHol, IJHULEepPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormyecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX POIHM B HKHU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuwuii, ero ¢usnueckue W XUMHYCCKHE CBOMCTBA, IIOJIyuYCHHE U
npuMmenenne. CoenuHeHuss KpeMHHUS B mpupoze. OOmme mpenctaBieHus 00
okcuze kpemuusa(1V) u kpemureBoit kuciaore. CHIMKAThI, MX UCIIOJb30BAHUE B
OBITY, MEIUIIMHE, TPOMBIILICHHOCTH. BaxKHEHIIIMe CTPOUTEIbHBIC MaTEePUaIIbI:
KepaMHKa, CTEKJO, LEMEHT, OeTOoH, »eie300eToH. [Ipobiembl Oe30macHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUN SKCIIEPUMEHT: H3Yy4YE€HHE O00pa3loB HEOPraHUYECKHUX BEILECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIECHUE KAaYE€CTBEHHBIX PEAKLMM Ha XJIOpUA-
HMOHBl W HaOJIO/IEHWE MPU3HAKOB HUX IMPOTEKAHUS; OIbBITHL, OTpa)Karollue
¢u3nyeckue 1 XMMUYECKHE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00OpaslaMu XJIOPUJOB
(raloreHN10B); O3HaKOMJIEHHE C oOpa3lamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUANIOB); HAOIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuMud Ha Ccynb(par-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O0pa3lamu
a30THBIX U (ochHOpPHBIX yIOOpPEHUH; MOTydYeHUe, COOMpaHue, paclio3HaBaHUE U
M3Y4YEHHE CBOICTB aMMMaKa; IpPOBEICHHE KaueCTBEHHBIX pEaKIHMi Ha HOH
aMMOHMS U (Qocdar-uOH UM U3yYyEHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEIbIO (BO3MOKHO
UCIOJIb30BAaHNE BHJEOMATEPHANIOB); HM3YYEHUE MOJEIEN KPUCTAIUIMUECKUX
pemi€rok anmasa, rpaduta, ¢yuiepeHa; O03HAKOMJIEHHE C IPOILIECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
MIPOTUBOTra3a; MOJIyueHUue, coOMpaHHe, paclo3HaBaHUE U H3y4YEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; IPOBEACHHWE KAaueCTBEHHBIX pEaKUMi Ha KapOoHaT- u

CUJIMKAT-UOHbI MW HM3YYCHHUEC IIPH3HAKOB HX IPOTCKAaHUA; O3HAKOMJICHUC C




3.1

3.2

MPOJYKIMEeH CHIMKATHOM HPOMBILIUIEHHOCTH; pPEUICHHE 3KCHEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BakHeNIe HeEMETAJIbI U UX COSTUHEHUS)
MeTtaiuibl 1 UX COEIMHEHUS

OO0mmas xapaKTepUCTUKA XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainyeckast CBsi3b U
METa/UTMYecKasi KpUCTaUIMYecKas pemérka. ODJEKTPOXHUMHYECKUH  Psij

HaIIpsKEHNUN METaJUIOB

dusnuecKkue ¥ XUMHYECKHE CBOMCTBAa MeTayuioB. OOmIe crocoObl MOoTydeHus
MeTauioB. [ToHATHE 0 KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Crnassl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy W IIPOMBIINIJICHHOCTH

3.3

3.4

3.5

[lenounsle MeTtajuibl: nojiokeHue B Ilepuonmyeckoil cucremMe XMMHUYECKHX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbI U
TMJIPOKCUABI HAaTpus M Kaius. [IpyuMeHeHHe IIeJOYHbIX METaJUIOB U MX

COE€IUHEHUN

IIlenmoyHo3eMeNbHBIC  METAIbl MarHuii W KajbIUi: TOJIOXKEHHE B
Ilepuonuueckoi cucreme xumuueckux sneMeHToB J[.1. MenaeneeBa; ctpoeHne
UX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYECKUe U XUMHUYECKHUE CBOMCTBA
Marfusi M Kanplus. Baxueiimme coeanHeHUs Kanblus (OKCHUI, THIPOKCHU],

comu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMuHUI: TIoNOXkeHue B llepuommyeckol cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoaeHue B npupozae. dusmdeckue u
XUMHYECKHE CBOMCTBA aMFOMHUHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJTFOMHUHUA

3.6

3.7

XKeneso: nonoxxenue B [lepnoanueckoii cucreMe XUMU4deckux aeMeHTos /.M.
MeHneneeBa; CTpOEHHME aTOMa; HaxoxJeHue B npupoge. Pusndeckue u
XMMHYECKHe CcBoMcTBa jxene3a. Okcuabl, ruapokcuasl U comu oxenesa(ll) u

xene3a(lll), mx coctas, cBOMCTBA U TTOTydCHUE

XUMHUECKUH HKCIIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3iaMHi METaNIOB U CIUIABOB,
X (pu3nUecKMMH CBOMCTBAMH; U3YYEHHE PEe3YyIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHICTBUSL OKCHJAa Kalblldsd W HaTpus C BOAOH (BO3MOXKHO

WCIIOIb30BaHUE BHJIEOMATEPHAIIOB); HMCCIIEIOBAHUE CBOWCTB KECTKOW BOJIBI;




4.1

mporiecca TOpPEHHsI JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBECHHBIX PEAKIU HA HOHBI
(Marams, Kanbhus, amomuaus, nuHka, skenesa(ll) u xemesa(lll), memu(ll);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HMCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHne aM(pPOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeHe MeTauisl 1

UX COCIIMHECHHUS
XuMHS ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemecrBa u marepuainbl B ITOBCEIHEBHOU
JKW3HU 4YelloBeKa. XUMHUS U 370poBbe. be3onacHoe ucIoiab30BaHUE BEIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomen cpeast [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
MIPOYKTHI UX MEPEPaAOOTKH, UX POIIb B OBITY U MPOMBIIUICHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yueHue oOpas3oB MaTepuaioB (CTEKJIO, CIIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEpUaIIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAaEMOCTH SIBICHHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0ractu COBpPCMCHHOI'O
€CTECTBO3HAHHUsA, KOMIIOHCHTa O6HIGI>'I KYJIbTYpPbl H HpaKTH‘leCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEILHOCTH, CBI3aHHBIX C XUMHEH U
COBPCMCHHBIMHM TCXHOJOIUAMH, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XMMHUYECKOH HayKH, YTO IIO3BOJHUT OOYYArOIIMMCS paccMaTpHBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHUIIINE XHUMHYECCKHE IIOHATHS. XHUMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJITHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHasi WU MOJIEKYJSpHas
MaccChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHssl), XUMHYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeIIeHHUs, peakui OOMeHa, TeIUIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEIMHEHUH, MaccoBas J10JI1 U MPOLEHTHAs! KOHLIEHTPALIUS

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIpHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIM4ECKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH INOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

yYMEHUE MPaBUIIBHO UCIOIb30BATh U3yUEHHBIE BEIIECTBA U MaTepHAaIb
(B TOM 4ucle MUHEpaJbHbIE YHOOpEHUs, METaUIbl W CIUIABBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEeHUE TPOrHO3UPOBaTh BIUSHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBAaTh XUMHUYECKHE 3HAHUS CO 3HAHMSIMHM JIPYTHX

yueOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUu
N0 XUMUU (Hay4yHass W Hay4yHO-TIONYJIIpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaL[I/IIO O B€IICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IMIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ s pCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkJarypsl (IUPAC u TpuBHanbHOI)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAIbIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJIICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TJIABHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOCHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHYECKHUE DJIEMEHTHI
7.2 HEOpraHMYECKUe BellecTBa
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX DJIEMEHTOB, 3apsi
' HOHa
8.9 BUJ] XMUMHYECKOH CBS3M W THUN KPUCTAIUIMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, amMmas,
9.1 KpeMHU#, a3oT, docdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I1), uunka, xeneza (Il u
' I1), okecuasl yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepol (IV u VI), cepuucras, cepnasi, azorucras, a3zoTHas,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIICCTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHCHUSAM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00BEM U Maccy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMM  METOJAAMH  HAy4YHOro  TMo3HaHUs (HaOIrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIIEHUH; yMeHUE CchOpMyIHpoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
' MOCyAOH U 1abopaTOpHBIM 000pyAOBaHUEM
MpaBUJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKM3HH, TIPABUIIAMH TTOBEACHHSI B IETISAX COCpEKCHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICWCTBHSI HA JKHUBBIC OPTaHU3MBI ONPEACIIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYecKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YyYCHHE M ONMHUCaHue (PU3MYECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

U3ydeHHe Crioco0OB pa3ieieHus cMecen

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4
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13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
denondranenna) ans onpenereHHs XapakTepa cpeibl B pacTBOpPax

KHUCJIOT U LIeJIoYei

UCCIICJOBAaHME W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajlyla JpyrMM W3  pacTBOpa  COJIHU;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHLIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II7I>>; ((3JIGKTpOJII/ITI/I‘IeCKa$I
JUCCOL A MA», «BakHelmme HeMeTalibl U HUX COCIUHCHUA»,

«BaxxHelme MeTaIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HMOHBI: XJOPHI-, OpOMUI-,
uomua-, cynbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YmMmenue:
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14.2

NpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B q)opMe BBIBOJIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXY PEeaJbHO HAOIIOJaeMbIMU XUMHUUECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 [lepBoHavYaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3fieiieHus: cMecei
1 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX
' 351eMeHTOB. [IpOoCThIE U CII0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BalieHTHOCTh aTOMOB XUMUYECKUX dlIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKkOH TIOCTOSHCTBAa cocTaBa BemlecTB. OTHoOcHTENbHAsT aToMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Moinb. Momsipaas macca. Mousipabiii 00bEM Ta30B.
' B3auMocCBA3b KOIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHULL BEILIECTBA
16 ®u3nuecKkue U XUMUYECKUE SIBJICHUSA. XUMUYECKAsl peakuus U €€ IMpU3HAKHU.
' 3aKOH COXpaHEHMsI MAcChl BEIECTB. XUMHUECKUE YPABHEHUS
5 [lepnonnueckuit 3akoH u llepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB
[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.11.
2.1 MenneneeBa. Ilepuoas! u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepHO/ia U TPYIIIHI JIEMEHTa
Crpoenue aromoB. CoctaB aToMHBIX siep. M3otombl. DnexTpoHsl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI04eK aToOMOB TMepBbIX 20 XUMHUYECKUX 3JIEMEHTOB
[Tepnoanueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHMM CBOWCTB XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kaius, KajblMs (paguyca aTOMOB, 3JEKTPOOTPULATEIbHOCTH,
2.3 METAJIMYECKMX W HEMETAJUIMYECKUX CBOMCTB) M HX COEAUHEHUHA B
COOTBETCTBUM C TIOJIOKEHUEM DJJIeMEHTOB B Ilepuoanueckoil cucreme Hu
CTPOEHHEM UX aTOMOB
3 CtpoeHue BelecTBa
Xumuyeckass cBsizb. KoBaneHTHass (monsipHass U HEMOJIsIpHasl)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCT ~ XMMHUYECKUX  JJ€MEHTOB.  MoHHas  cBs3b.

Meramnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOWMCTB BEILECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKH U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyeckrue U XMMHUYCCKHE CBOMCTBa BOAOPOIHBIX COGHHHGHI/Iﬁ HEMCTAJJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemeramioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). TTonyuenne

OKCHJOB HEMCTAIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUAOB  alIOMUHUSA, JKene3a, ULuHKa). [lomyuenme ocHoBaHuil U
aM(pOTEpPHBIX THIPOKCHJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHLIEHTPUPOBAaHHOM CEPHOM W a30THOM KHUCIOT.
[Tonyuenune kucior

OO0me xuMHYECKUe CBOMCTBA cpenHuX conet. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J1a60paT0pHH
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6H_II/IC

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

XUMUYECKUE PeaKInu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHHMIO CTEIICHEH OKHCICHUS XUMHUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMCIAEHHSI M BOCCTAHOBJICHMA.  ODJIEKTPOHHBIA  OanaHC
OKHCJIMTEIIbHOBOCCTAHOBUTEIBHON PEAKLIUN

Teopus anekTpoauTudecko nucconuanuu. KaTuoHsl, aHMOHBI. DJIEKTPOIUTHI U
HEATEKTPOIUThL. CHIIBHBIC U clla0ble 3JIeKTPOIUTHL. CTeNeHb JUCCOIHAIH
Peakiiuu monHoro obmeHa. YCIOBHS NMPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemectBa u MmaTtepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKMX pEakIuil B jabopatopuu u OBITY.

HepBa;I moMomb IIpu XUMHUYCCKUX O0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE  OKpYXKaroleil cpeabl  (KHCIOTHBIE  JIOXK[IH,
3arps3HEHUE IOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHuH OKOJOTHYECKUX TMpoOjeM. YCuieHHe NapHUKOBOTO dddekra,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenne cepsi, azora, docdopa, yriaeposaa, KpeMHUS U UX COCTUHEHUN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHune
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUMN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAuHeHuil. [ToHaTHe 0 KOppO3UH METaIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[IpupoaHble HCTOYHUKM YIIIEBOAOPOAOB (Yroib, HPUPOJIHBIM Ta3, HEPTH),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTa).
[TonsiTHEe O OMOTOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o ¢popMysaM XUMHYECKUX COCTUHEHUN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 8 kiacc: yueb. mnsi obmeoOpazoBaTenbHbix yupexaenuit / O.C.
["abpuensn. - 3-e u3a., crpeoturr. - M.: [lpoda, 2022. - 286 c.
Xumus. 9 kmacc: yueb. mns obmieoOpazoBaTenbHbIx yupexaenuit / O.C.

I"abpuensH. - 3-e uzn., crpeotun. - M.: Jlpoda, 2022. - 288 c.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. Tabpuensu O. C., Bockoboitnukosa H. I1., SlmrykoBa A. B. HacTtonbhas
KHHUTa yauTess. XuMmus. 8 ki1.: Metoaudeckoe ocodue. - M.: [Ipoda, 2021.
2. Taobpuensn O. C., AmykoBa A. B. Terpaas 115 1a00paTOpHBIX OMBITOB U
npaktudeckux padotr. 8 ki. K yuebnuky O. C. TI'abGpuensHa «Xumus. 8

kiacey. M.: [lpoda, 2022.

3. Taopuensn, O. C. Merogudyeckoe mnocobue k yueObnuky O. C.
[Mabpuensna «Xumusa». 8 knace / O. C. I'abpuensn. — M. : [Ipoda, 2021. —
109.

4, Taopumemsn, O. C. Merogudyeckoe mocobue k ydebnuky O. C.

["abpuensna «Xumusy». 9 kacc.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. Poccwmiickas anmextponHas mkoia. https://resh.edu.ru/

2. Kypnan «Xumus u xu3Hby» https://hij.ru/

3. Uudoypoxk https://iu.ru/video-lessons

4, COopHHMK cTaTei O XUMHUYECKUX OJJIEMEHTaX, WILIIOCTPUPOBAHHBIN

onucaHueM dKkcnepumenToB http://www.periodictable.ru
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