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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MPOrPaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1mo XxuMuu Na€T MOpPEACTaBICHUE O IEJsAX, OOIIe CTpaTreruu
oOy4yeHusi, BOCIUTAHUS M PA3BUTUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHUHU, OMNPEIENAECT KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeneNsieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEIILHON JIEATENILHOCTH O0O0YyYaromerocsi Mo OCBOCHUIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUd M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TriIo0aibHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIeSTEIhHOCTH,
OKCIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsia HA €UHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUarOIITUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepkKaHusi  y4eOHOTro  MpeaMeTra, KOTOPbIM  ABJSIETCS  MEJaroruuyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUI
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOr0 YpOBHS:

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

— Ilepuognueckoro 3akona J[. 1. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIENI0BATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIOLIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX alolmuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amava y4eOHOTO MpenMeTra COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHi, B (OpMUPOBAHUHN U PA3BUTHUU MO3HABATEIIbHBIX YMEHHUH U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIET0 0O0pa30BaHUSI Ba)KHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (OpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKoe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHue yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHAIOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAy4YHOMH
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OIEHUBATH SIBICHUS
OKpY’KaoIllero MHpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHOM JXU3HU U
TPYZIOBOM JIESITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUYECKUX OTHOLIEHU,
MOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA JUIsi BBIPAOOTKH HKOJIOTHYECKU
LEJeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI U HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas (GopMmyna. BaleHTHOCTH aTOMOB XUMHUUYECKUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SBJICHUS. XUMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMHUUYECKUX PEeaKui (COeTMHEHMS, Pa3JI0KEHUs, 3aMEIEHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu 0oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
dbu3nYecKkux CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUN, HAOMI0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pa3jioxkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
W3Y4YCHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIUSA, XpoMaTorpadusi, MpoBeJeHNUE OUYNCTKH TTOBApEHHON
COJIM, HAONIOJIEHUE W  ONHCaHUuE  Pe3yJIbTAaTOB  IPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxHellne npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CoctaB Boznyxa. Kucimoposn — 3ieMEHT U MpocToe
BelmecTBO. Haxoxjenue kuciopoaa B Mpuponae, (U3MUeckue M XHUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIe M HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpOZiE€ U B KU3HU 4elioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHHne NpUPOIHbIX BoJA. OXpaHa U OUUCTKA MPUPOTHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHoBaHWM: IMIEIOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axkruBHoctm meramoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBs3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMNPEJEICHUE COAECPKaHUs KHUCIOPOAa B BO3yX€E, MOJIYyUYEHHE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpas3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, pACIIO3HABAHUE W W3YUYCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIMPEACIEHHON
MACCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula JPYTMM M3 PAacTBOpA COJIM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKK KIAaCCUPUKAIIMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. Ilepuoanueckast cucteMa XUMUYECKHUX dJIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JJUHHONEpuoAHas  (OpPMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u Tpynmnbl. DOU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonsl. Dnektponsl. CTpoeHne
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUsl pajJhyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajneHTHass (ToyisipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJICUCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie céasu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHUS: HAy4HbIH (akT, rUroTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJIIEMEHTOB TIEPBBIX TPEX MEPHOJOB, Kalus, Kalblusi M HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHUEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3H. THUIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIMIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTuyHbIM MMPU3HAKAM (110 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakmuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. I[losaTrne o xumMmruyeckoM paBHoBecuu. DakToOpBI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HMCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalléHHbIE HWOHHBbIC YypaBHEHUsI peakiuil. CBOICTBA KHUCIOT,
OCHOBaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCAa UCCOUMAIMU KHUCIOT, IIEJI0YEe U CoJer
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropenue, peakiuu pasfioKEHHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAIbHBIX 3a]1a4.

HemeTasnibl 1 MX COeIMHEHU S

OOmast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEeHU OKucieHus. CTpoeHue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBHE C MeETaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHW3M YeEJOBEKa. BaxkHeWlme XJIopuabl U UX
HaXOXJCHUE B MIPUPOJIE.

Ob6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(BUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYECKUe CcBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHUCIOT U crernuduyeckue). XUMHUYECKHUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH cpeabl COCIWHEHHMSIMU cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMu4yeckue cBoicTea. Kpyrosopor a3ora B nmpupone. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUEe U XUMHUYECKUE
CBOMicTBa (0OIlME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOKIIM, 3arpsi3HEHUE BO3/AyXa, MOuYBbl U BonoémoB). docdop,
ayoTpornuele Monupukauuu ¢Gocdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka s1emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoictBa. Ancopbuusi. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
bu3nueckue M XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJIeMBbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa u €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue U npuMeHeHwe. KauecTBeHHass peakuuds Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kKapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TAHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTHYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM 4YEJIOBEKa. MaTepualbHOE €IWHCTBO OpraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHus 00
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTelbHble MaTepHalbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJOPUAOB (TajJOreHUIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEECHNE KaUeCTBEHHOW peaKIM Ha cybdar-
WOH W HAOJIOJIeHHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu azora, ¢ochopa MU HUX COCIAUHEHHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYECHHE CBOICTB aMMHakKa, MpPOBEACHHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTas3a, MoJyuyeHHue, coOupaHue, paclo3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHbl W HW3YYEHHE MNPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHHUH
ux TmnonoxeHus B llepmogmyeckor cucremMe xumuueckux daemeHTtoB . W.
MenneneeBa u ctpoeHus: aToMoB. CTpO€HHE MeETaJUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckne U XUMUYECKHUE CBOWCTBA MeTaiioB. OOmue
CrocOOBI TIONy4eHUs MeTaioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTampl: nonoxkeHue B llepuonnueckon cucrteMe XMMHYECKUX
sanementoB JI. M. MenaeneeBa, CTpOCHHME UX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIbI MarHuid MW KalblMH: IIOJIOXKEHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AltoMuHUN: TIos10)keHue B [leproindeckor cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoEHHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJe3a
(I1) u xenesza (III), menu (1), HaOrOEHNE M OMTUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH WOHAaMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCMHCHUS.

XHMMHUA ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuasnbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUeh cpeanl (MpeaenbHas AOMyCTUMast
KOHIIeHTpatus BemecTB, nanee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamus MexXnpeaMeTHBIX CBS3€d MpH W3YYeHHMH XUMHHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aTOM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUH 3apsij, NPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HbIE UCKOIIaeMbI€, TOIIIMBO, BOHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIMN 00YUYarOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUsS 3HAYEHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HWH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM W JAPYrHX  BHJAAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOILIECCE OTOM Yy4eOHOM NeATeNbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMIOBEACHUE W TOCTYNKM CBOMX TOBApUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJIyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YpOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pE3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeIHOM pOo(eCCUOHATIBHON AEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh a1IalITUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) PK0JIOTHYECKOr0 BOCIIMTAHMS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHMS, IOHUMAaHUE LIEHHOCTU 3JI0POBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIMX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, TMOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peneHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, I OBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTed MX peleHus MOCPEICTBOM METOJ0B XUMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHON IIPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATbHI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAYy4YHble TMOHATUS (3aKOH, Teopus,
IPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBusA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKW, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUS (MHAYKTHUBHBIC, ICIYKTHUBHbBIC, 10 aHAJIOTHH),
JIenaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIeMEHTa), XUMH4YecKas ¢GopMyla W ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUN,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUHS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO (DOpPMY MpEACTaBICHUS HHPOPMAIIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEIJIOKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTo OIbITa,
1a60paTopHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHHMSIMH, «MO3TOBbIE IITYpMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pPE3yJabTAaTOB IO OCBOCHHUIO 005S3aTEIHHOTO
Collep KaHMs, YCTAHOBJIECHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYYEHUI0O HOBOIO 3HaHWs, €ro HHTEpIpEeTalni,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
XUMHUUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peakuus, KiIacCU(PUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEaKIINU, TEIUIOBOM 3 (PEKT peakiuu,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacCTBOpP, MaccoBas JI0Js BEIECTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUH U
MPUMEHSITH 3TU TTOHSTHS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY IS COCTaBlieHHs (popmyn
BEIIECCTB U YPABHEHUN XMUMUYECKUX PEAKIINM;

e ONpENENATh BAaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. M. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbeie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XUMHYECKHX odnemeHTtoB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYacTBYIOUIUMX B pEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOIUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYy/IOBaHHMEM, a Tak)Ke TMpaBHiiaM OOpalIeHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacmo3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

K xoHiy 00ydenus B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHUIA:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKIlisi, XUMUYECKasl CBS3b, TEIJIOBOU AP heKT
peakuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuentpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (opMy
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENEATh BAJIGHTHOCTb U CTENIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNENIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpeibl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pasnuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrmpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeenax MaJblX NEPUOIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(ULIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CleUUPUUECKUe XHUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OIMUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TTOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO W COOMpPAHHIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapOonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICITUTEIBHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJIEJACTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUid, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
DJIEKTPOHHbIE
Ne HaumeHnoBaHue pa3ieiioB (uudposbie)
n/ ¥ TeM NPOorpamMMbl KosmuecTBo 4yacoB  oOpa3oBaTe/ibHbIE
pecypcebl
Beero KoHnTpoabHbie IIpakTHYeckue
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU ESTEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemecTBa 1 XUMUYECKHE 15 | bu6mmoreka [JOK
peakunu https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
)1 Boznyx. Kucnopon. Ilonsitue 06 6 bubnnorexka [JOK
OKCcHUIax https://m.edsoo.ru/7f41837¢
5 Bomopon. Tlonstre o kucmoTax 2 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bu6mmoreka [JOK
OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIC KJIaCChI bu6mmorexa [IOK

2.4 11 1 1
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢




Hroro no pazgeny

30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuogudeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoB.

Xumunueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHbIE Pe€akuu

[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema

3.1
XUMHUYECKUX dieMeHToR /1. 1.
Menneneea. CTpoeHue aToma
XHUMHYECKas CBS3b.

3.2 OKucCIUTeIbHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

15

68

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

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

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

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




9 KUIIACC

Ne i/

Pa3zgea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3aeioB 1 TeM
NPOrpaMMmblI

BemecTBo M XMMHYECKHE peaKIHu
[ToBTOpEeHue U yriaydieHne 3HaHu|
OCHOBHBIX Pa3zeioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peaxkiun

DNEKTPOIUTHYECKAs JUCCOLUAIIMS.
XHUMHUYECKUE PEAKLUN B PACTBOPAX

Hroro no pazneny

Pasznea 2.

2.1

22

2.3

2.4

HeMeTanabsl M UX cOeTUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VIIA-rpynmsl. ["anorenst

OO0m1as XxapakTepuCTUKa XUMHUECKUX
aneMeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO61mas xapakTepUCTHKA XUMUYECKUX
aneMeHToB VA-rpynmsl. A30T, pochop u ux
COETMHEHUS

OO11ast XapaKTepUCTHKA XUMHUYECKUX

anemeHToB IVA-rpynnsl. Yriepon n
KPEMHHI U UX COETMHEHHUS

Hroro no paszneny

KoauuecTBO 4acoB

Bcero

17

25

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

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

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

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

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

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

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

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




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI

Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa 1 MmaTepraisl B )KM3HU YEJIOBEKa
Htoro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

16

20

68

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

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

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

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







IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

Tema ypoka

[Ipenmer xumuu. Poiap XuMuu B )KU3HU
yeJjoBeka. Tesa U BelmecTsa

Iloustue o METOAaX IIO3HAaHUA B XUMHHU

[IpakTuueckas padora Ne 1 «IIpasuia
paboThI B 1a00paTOpHH U PUEMBI
oOparnieHus ¢ 1a00paTOPHBIM
000pyIOBaHUEM

UYucrele BentecTBa U cMecu. CriocoOsl
pa3aeneHus cMecen

[TpakTuyeckas paGora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OYUCTKHU TOBApEHHOU COJIN)»

ATOMEI 1 MOJICKYJIbL

XuMHUYeCcKUe dJIEMEHTBI. 3HAKH
(CI/IMBOJ'IBI) XUMHUYCCKUX 3JICMCHTOB

HpOCTLIC 1 CJIIOXKHBIC BEIICCTBA

ATOMHO—MOJ’ICKYJ'IHpHOC Y4CHUC

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50




10

11

12

13

14

15

16

17

18

19

20

21

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckasi popmyna. BaneHTHOCTb
aTOMOB XMMHMYECKHUX JJIEMEHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.
OTtHOCHUTENbHAS MOJICKYJISIpHas Macca

MaccoBas 1019 XUMHYECKOTO
3JIEMEHTA B COEIUHEHUHN

KomnuectBo BemecTsa. Moib.
MomnsipHas macca

duznyeckue 1 XUMHUUECKHUE SIBICHUS.
XumMuueckas peaknuus

[Ipu3Haku u yCciIoBUS IPOTEKAHUSA
XUMHYECKUX PEAKIUI

3aKOH COXpPaHEHHS MACCHI BEILECTB.
XHWMHYECKUE YPABHEHHUS

Brruncnenus koandecTBa, MacChl
BEILIECTBA 10 YPABHEHUSM XUMUYECKUX
peakuui

Knaccudukanmss XuMUuecKkux peakiuii
(coenrHEHUsI, PA3IOKECHHUS,
3aMeleHus, o0OMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHukIoneauct. O0o0mEeHne 1
cUCTEMaTH3aInsI 3HaHUH

KonrtponsHast padora Nel mo reme
«BemecTBa 1 XUMHUYECKUE PEAKLIUN»

Bo3ayx — cmech razos. CocraB
Bo3ayxa. Kucinopon — snemMeHT u

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d350c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e




22

23

24

25

26

27

28

29

30

31

IIPOCTOC BEIICCTBO. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCIIopo/ia (peakiiui OKUCIICHHUS,
ropenue). [lonstue 06 okcumgax

CriocoOpl MostydeHust KUCI0poia B
nabopaTopuu ¥ MPOMBIIUICHHOCTH.
IIpumeHeHne kucnopoaa

TemnoBoit a3 ekt xumuaeckoit
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM YpaBHEHHH, dK30- U
SHIOTEPMHUECKUX PEAKIUIX

TomnuBo (HedTh, Yroib U MeTaH).
3arpsi3HEHUE BO3]lyXa, CIIOCOOKI €T0
MIPEIOTBPALICHUS

[IpakTuueckas padbora Ne 3 mo Teme
«[lony4yenue u cobupanue KUCIOPO/Ia,
H3YyYEHHUE ETO CBOMCTB)

Bonopon — anemeHT u npocroe
BellecTBo. HaxoxaeHue B npupojie

duznueckre 1 XUMUYECKHE CBOMCTBA
Bostopoaa. [Ipumenenne Bogopoaa

TloHsATHE O KMCIIOTAX U COMISIX

CriocoObI mosryyeHHs BO0pOia B
naboparopuu

IIpakTuyeckas padora Ne 4 o Teme
«ITomyuenue u cobupanue Boopo/a,
HU3YyYEHHUE ETO CBOMCTB)»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4aec?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4{42




32

33

34

35

36

37

38

39

40

41

42

Mosipablii 00bEM ra3oB. 3aK0OH
ABoraapo

Brranciienuns 00bEMa, KoJIMuecTBa
BEILIECTBA rasa 10 €ro N3BECTHOMY
KOJIMYECTBY BEIIECTBA WIIH 00BEMY

Beruucienus 006EMOB ra3oB IO
YPaBHEHHIO pPEaKIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI ra30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Tousarue 00
WHJIUKaTOpax

Bopna kak pactBoputens. HacbieHHbie
Y HEHACBIIIEHHbIE pacTBOPhL. MaccoBas
JI0JIs BEILIECTBA B pacTBOPE

[IpakTuueckas pabora Ne 5 o Teme
«IIpuroroBiieHre pacCTBOPOB C
ONpeeNEHHON MacCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA»
KonTponbnas padora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»
Oxcunsl: cocTaB, KacCUpUKaIIUs,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHE CBOCTBA
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

OcHoBaHUs: cCOCTaB, KJIacCU(pUKAIIHS,
HOMEHKJIaTypa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d55a0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuorexa [JOK
https://m.edsoo.ru/ff0d587a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0d67ca




43

44

45

46

47

48

49

50

51

52

53

[TonydyeHue 1 XuMHYECKHUE CBOICTBA
OCHOBaHUU

Kucnotsl: cocras, kinaccuduxanus,
HOMEHKJIAaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATYpA,
CIIOCOOBI TIOYyYSHUS, XHMUICCKHE
CBOMCTBA

[IpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX
COEAMHECHUIN»

I'eneTnyeckas cBs3b MCXKAY KilaCCaMu
HEOPTraHNYCCKUX CO€OUHEHUI

O0001IeHE ¥ cUCTEMaTH3alus 3HAHUI

KonTponbnas padora Ne3 no teme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coequHeHUn"

[lepBbie NOMBITKY KJIaCCUPUKALIUN
XUMHUYECKUX 371eMeHTOB. [ToHsTre o
rpynmnax CXOJHbIX 3JIEMEHTOB
[Iepuonnueckuii 3aK0H U
[leproanueckas cuctemMa XUMUYECKUX
anemenToB /1. . MenaeneeBa

Ilepuoipl, TpyNIBI, MOATPYIIIHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee?

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee?

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c




54

55

56

57

58

59

60

61

62

63

64

Ctpoenne atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue 3JIeKTPOHHBIX 000109eK
aTOMOB 3JieMeHTOB [leprnoauyeckoii
cuctemsl [. . MenaeneeBa

XapakTepucTuka XMMHU4YE€CKOT0
3JIEMEHTA 110 €r0 MOJI0KEHUIO B
[Tepuonuueckoii cucreme /1. U.
Meunneneesa

3nauenue [lepuoauyeckoro 3akoHa ajs
pa3BuTHUA HAyKu U npaktuku. . 1.
MeHeneeB — y4€HbIU, IEAATOT U
rpaKJaHUH

PesepBHeIil ypok. O000IICHHE 1
CUCTEMaTHU3aI1s 3HAaHWH /
Bcepoccuiickast mpoBepouHas paboTa
KonTponbnas padota Ne4 mo teme
«CtpoeHue aroma. XUMUYECKast CBSI3bY
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPULIATEILHOCTh ATOMOB
XUMHUYECKUX AIIEMEHTOB

HMonHas xuMuueckas CBI3b

KoBanenTHas MoJisipHasd XUMUYCCKas
CBA3b

KoBanenTHas HEIMOJIsIpHad XUMHUYCCKaA
CBs3b

CreneHp OKUCICHUA

bu6mmoreka [IOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/00ada6bc

bubmuorexa [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edsoo.ru/00adb486

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adac34

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bu6nmoreka [JOK




https://m.edsoo.ru/00adae28

65 OKHCIUTEbHO-BOCCTAHOBUTEIbHBIC | bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
66 OKHCIUTENN U BOCCTAHOBUTEIH 1 bubmorexa [TOK

https://m.edsoo.ru/00adb076

PesepBubIil ypok. O600111cHIE 1

. bu6mmoreka [IOK
67 cUCcTEMaTH3allMs 3HAaHUI IO TEME 1

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

«Ctpoenue aroma. XUMHUYeCKast CBA3b
PezepBHblit ypok. O60011eHNE U bubnnorexa [HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

68 5 4



9 KUIIACC

Ne
n/n

Tema ypoka

[Iepnonrueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. H.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKHUX DJICMCHTOB
IIEPBBIX TPEX MEPUOLIOB
Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX BELIECTB

Buabsl XuMHU4ecKoOM CBSI3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

KonTtponbHnas padora Nel no Teme

«IloBTOpenue u yriayOiaeHrne 3SHaHUI
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

Knaccudukarms XuMru4aecKkux

peaKuuii Mo pa3IMYHbIM IMPU3HAKAM

[IoHsiTHE O CKOPOCTH XUMUYECKOMN

pPCaKknuu. IloHsiTHHE O TOMOI€HHBIX B

TCTCPOTCHHLIX PCAKIUAX

ITonsTHE O XUMHYECKOM PaBHOBCCHUHU.

(DaKTOpBI, BJIMAIOIHUEC HA CKOPOCTHh

XUMHYECKOMN PCaKun U MMOJIOKCHUC

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara

HU3YyYCHUA

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

bubmuorexa [JOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c




10

11

12

13

14

15

16

17

18

19

XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peaxkuuu

Teopus 2IEKTPONIUTHYECKON
nuccorpanuy. CuibHbIe U cllabble
AIIEKTPOJIUTHI

HoHHbIE ypaBHEHHS peakuui

XUMHUYECKUE CBOMCTBA KUCIOT U
OCHOBAaHUH B CBETE IIPEACTABICHUI
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKUE CBOICTBA COJIEN B CBETE
MpeJICTaBICHU 00
AIIEKTPOJINTUYECKON JUCCOLIMALIUN

ITonsATHE O THApONM3E CONEN

O06o011eHne U cucTeMaTu3alus
3HAaHUU

[IpakTuueckas pabora Ne 1.
«Pemenne OKCIICPUMCHTAJIBHBIX
3a/1a4»

KonTponbnas padota Ne2 o teme
«DNEKTPOIUTUYECKAS TUCCOITAATIHSI.
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»

OO01mas XxapakTepuCcTHKa TaJIOT€HOB.
XUMHYECKUE CBOMCTBA HA PUMEPE
XJjopa

XnopoBogopoa. CoJisiHast KUCIOTA,

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

bubmuorexa [JOK
https://m.edsoo.ru/00add448

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

bubmuorexa [JOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd 12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6nmoreka [JOK



20

21

22

23

24

25

26

27

28

XUMHYECKHE CBOMCTBA, IIOJIyYCHHUE,
IIPUMEHEHHUE

[TpakTrueckas padota Ne 2 o Teme
«lTonmyyeHue COJITHON KUCIIOTHI,
n3ydeHue e€ CBOMCTBY»

Brluucnenus no ypaBHEHUSAM
XUMUYECKHUX PEaKLU, ECIIM OJUH U3
peareHToB J1aH B U30bITKE

OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VIA-rpymisl

AJI0TpOTIHBIE MOU(DUKAITUN CEPBHI.
Haxoxpaenue cepol 1 €€ COeTMHEHU N
B IIpUpOJIe. XMMUYECKHE CBOWCTBA
cephl

CepoBoaopo1, CTpOEHHUE,
dbuznyecKkue 1 XUMUYECKHE CBONCTBA
Oxkcuppl cepbl. CepHast KHCIIOTA,
bu3HYecKre U XMMUYECKUE CBOMCTBA,
IIPUMEHEHHUE

XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
MOJIyYEHUS] CEPHOW KUCIIOTHI.
XUMUYECKOE 3arpsi3HEHNE
OKpYKaroIleH cpeibl COEAUHEHUSIMU
cephbl

Brrunciienye MaccoBOM JIOJIU BRIXOOA
MPOAYKTa PEaKIun

O6H_[aﬂ XapaKTCPUCTHKA 3JICMCHTOB

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

bubmuorexa [JOK
https://m.edsoo.ru/00ade348

bubmuoreka [JOK
https://m.edsoo.ru/00ade4 88

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6nmoreka [JOK




29

30

31

32

33

34

35

36

VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u
XUMHUYECKHE CBONCTBA, OIYYCHHUE U
pUMEHEHUE

[IpaxTuueckas padora Ne 3 o reme
«[Tony4yenne amMmmuaka, U3ydeHHue ero
CBOMCTB»

A3OTHas KHCIOTa, e€ Ppusmueckue u
XUMUYECKHE CBOKCTBA

Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX
ynoopeHuit. XuMuyeckoe
3arpsi3HEHUE OKpY’Karollel cpebl
COEIMHEHUSIMU a30Ta

®ochop. Oxeun docdopa (V) u
dbocdopnas kucnota, puznyeckue u
XWMHYECKHE CBOMCTBA, MOJyYEHUE

Hcnonb3oBanue GocdaTos B
Ka4yeCcTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHUE IPUPOTHON CpeIbl
dbocdaramu

VYraepon, pacpocTpaHeHHUE B
npupoze, Gu3nYeckue 1 XUMUYECKHe
CBOMCTBA

Oxkcuapl yriaeposaa, ux puzndeckue u
XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bubmuorexa [JOK
https://m.edsoo.ru/00adf306

bubmuorexa [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bu6mmorexa [IOK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe




37

38

39

40

41

42

43

44

DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

VrobpHas KACI0Ta B €€ COJTH

[TpakTrueckas padota Ne 4 o Teme
"[TonydyeHue yrieKucaoro rasa.
KauectBennast peakuus Ha KapOoHaT-

noH"

HepBOHa‘IaJ'ILHHe MOHATHS 00
OPraHu4YCCKUX BCIICCTBAX KaK O
COCAUHCHUAX YTJICpOda

Kpemuuii u ero coeiuHeHust

[TpakTuueckast pabota Ne 5. Pemenue
JKCIIEPUMEHTABHBIX 33/1a4 110 TEME
«BaxHeiye HeMeTaIbl U UX
COEIUHEHUS»

KonTpoabHnas padora Ne3 no teme
«BaxHel1ne HeMeTaIbl U UX
COEIUHEHUS)

OO0m1as XxapakTepuCcTUKa XUMHYECKUX
3JIEMEHTOB — METAJLIOB.
Mertamnueckas CBsI3b U
MeTaJuInuecKasi KpucTauinueckas
pemérka. Pu3n4ecKre CBOMCTBA
METaJIOB

XHUMHUYECKUE CBOMCTBA METAJIIOB.
DNEKTPOXUMHUUECKUH Psifl
HaIpsHKEHUH METAILIIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00aec054¢e

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00acQbf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0e18

bu6mmorexa [IOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156




45

46

47

48

49

50

51

52

53

54

55

56

OO6mue crmocoOb! MOTYyYSHUS
mMeTaymoB. CruiaBel. BerauciieHus mo
YPaBHEHUSM XUMHYECKHUX PEAKIIHA,
€CIIM OJIMH U3 PEareHTOB COJNEPIKUT
pUMECH

IIonsatue o KOppO31uu MCTAJIJIOB

[Ilenounbie METATIIBI

OKCI/IZII)I WU TUAPOKCUABI HATPHUA U
Kajaus

[Ienoyno3eMEIbHBIE METAIIBI —
KaIbIIMA U MarHui

Bakueiinime coefuHEHNS KaJlbLU

O000111eHHE U CUCTEMATU3ALMS
3HAHUH

JKEcTKOCTEH BOABI U CITOCOOEI €6
yCTpaHCHHUS

[TpakTuyeckas padora Ne 6 o Teme
"YKécTkocTh BOJBI U METOBI €€
ycTpaHeHus"

AJTTOMAHAN

AmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHUIA

Kemneso

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ae14b2

bubmuorexa [JOK
https://m.edsoo.ru/00ael5e8

bubmuoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bubmuoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmnoreka [JOK
https://m.edsoo.ru/00ae1d86




57

58

59

60

61

62

63

64

65

66

67

OKCH/IBI, THIPOKCHJIBI M COJIU JKelie3a
(I1) u xxene3a (III)

O000111eHNE U CUCTEMATU3ALMS
3HAHUU

[IpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxneiue MeTajIbl U UX
COCAUHCHHMS

Brruucnenus mo ypaBHEHUSIM
XAMHYECKHUX PEAKIUi, €CIIU OAUH U3
PEareHTOoB J1aH B U30BITKE WU
COAEPKUT IpuMecH. Beruncnenus
MacCOBOM /1011 BbIXOJa MPOAYKTA
peakuuu

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

Konrtponsnas pabora Ne4 o reme
«BaxHenmme MeTaJlIbl U UX
COEJTMHEHUS»

BemtectBa u Mmarepuaisl B
MOBCEHEBHOM KU3HU YEIOBEKa
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIle cpebl

Ponp xumuu B perieHun

9KOJIOTHYECKUX MPobdIemM

PesepBHrlit ypok. O6001ICHHE U
cUCTeMaTH3allus 3HAHUI

PesepBHbIil ypok. O0001IeHHE T

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael750

bu6mmorexa [IOK
https://m.edsoo.ru/00ae3f50

bu6mmorexa [IOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0d0a

bu6mmorexa [IOK




cHcTeMaTH3amus 3HaHUH

68 PesepBublit ypok. O6o0mIeHnE 1
CHCTEeMaTU3alus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

ITo Teme: ((HepBOHa‘laJILHBIe XUMHNYCCKUC ITOHATHA

pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHYECKHUX TIIOHATHHA: aTOM,
MOJIEKYyJIa, XHMHUYECKHH OJJIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJsipHAs Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas OIS XHMHYECKOTO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakus,
KIacCU(pUKALUA  pEaKIHil:  peakuud  COSAMHEHUS,  PEaKIHH
pPa3NOKeHUS, PEAKIMU 3aMEIICHUs, peaKkIuu OOMEeHa, 0JK30- |
SHAOTEPMUUYECKUE pEeaKIUH, TermoBoi 3¢ (deKT peakiuu, pacTBOp,
MaccoBas JI0JIsS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE
I/IJ'IJ'II-OCTpI/IpOBaTI) B3aUMOCBSI3b OCHOBHBIX XWUMHUYCCKUX HOHSITI/Iﬁ n
MPUMEHSATH 3TU MOHATHUS IIPU ONMHUCAHUM BEIIECTB U UX MPEBPAIICHUI
HUCITIOJIB30BAThH XI/IMI/I‘-ICCKYIO CI/IMBOJ’II/IKy IJIA COCTAaBJICHUA q)OpMy.]'I
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICI  3aKOHOB COXpPAHEHUsT MAacChl  BEIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJIIDHOTO YYEHHS, 3aKOHa
ABoraapo

OTpEeNATh BaJIEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX
COCIUHCHUAX

KJIAaCCU(UIUPOBATh XMMHUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY (P HEKTY)
BBIYHUCIIATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO W MOJISIPHYIO MAacChl

BE€IICCTB



1.8

1.9

1.10

2.1

2.2

2.3

24

2.5

2.6

2.7

3.1

BBIUMCIISTH MAacCOBYIO JIOJIO XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MEpEeHUe,  MOJEIMPOBAaHME,  OKCIEPUMEHT  (peajbHblii U

MBICJICHHBIN )
ITo Teme: «BaxxHelne NpeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY

PaCKpbeIBaTb CMBICJI OCHOBHBIX XHMMHWYCCKUX MMOHSTH: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

OMpeAC/IAATh NPUHAMJIC)KHOCTL BCHICCTB K OHpelleJIéHHOMy KJIacCcy

coenuHeHul no popmMynam
KJIacCU(UIIUPOBATH HEOPTAaHUYECKUE BEILIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKum?I

IIPOrHO3UPOBATH CBOMCTBA BEHNIECTB B 3aBUCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CJel0BaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TOCYIOM H
mabopaTOpHBIM 00OPY/IOBaHHEM, a TaK)Ke IMpaBUJiaM OOpaIlEeHUs C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSAMU IO BBINOTHEHHUIO
7Ta00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJTYYEHUIO U COOUPAHHUIO
ra3o00pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOJUTH XUMUYECKHUE IKCIIEPUMEHTHI 11O
pacno3HaBaHUIO PAcTBOPOB IIENOYEH M KUCIOT C TOMOIIBIO
MHAUKATOPOB (JakMyc, ¢peHondTaaert, METUIOPaHXK U IpYrHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmommueckass cucrema
xumuyeckux oanemeHtoB /. M. MenaeneeBa. CTtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIEC PEAKIIUN)
pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX MOHSATHH: SApO aToMma,
DIIEKTPOHHBIA CJIOW aToMa, aTOMHas OpOuTamb, paguyc aroma,

XUMHYECCKass CBA3b, IOJIIpHasd W HEMOJIsIpHad KOBAJCHTHasd CBA3b,
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9 KVIACC

Kon
IpoBepPsAEMOro
pe3yJjbTara

1

1.1

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJIICHUA
KHaCCI/I(bI/ILII/IpOBaTB XUMHUYCCKUC 3JICMCHTHI

ONHKCHIBATh M XapaKTepHu30BaTh TaOnuuHyto ¢opmy Ilepuonnyeckoit
CHUCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3inyaTh IOHATUS «TJIaBHas
noarpynna (Arpymnma)» u «nobounas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEpUOabI

packpsiBaTh cMbica Ilepmoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX D3JIEMEHTOB OT HUX TmojoxkeHus B Ilepuoamueckoii

CHCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiHIe
«Ilepuonuyeckass  cucrtemMa  XuUMHYeckux  asnemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKMX OJJIEMEHTOB (COCTaB MW 3apsj sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIIPCACIIATH CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHaprIX

COCAUMHECHUAX

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs W HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

ITo Teme: «BemecTBo U XUMUYECKask PEAKIIUSD)

pacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSITHH: pPacTBOD,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKHCITUTETFHOBOCCTAHOBHUTEIIbHBIC peakum, OKUCITUTEh,
BOCCTAHOBUTEJIb, OKHCIIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOIUS,
am(doTepHOCTh, XUMHYECKas CBS3b  (KOBaJeHTHas, HOHHAas,

MeTaHHI/I‘-IeCKaH), KpucTtaJlliIndeCKasa pCIJ_IéTKa, CIlJIaBbl, CKOPOCTb
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2.5

3.1

3.2

XUMHYECKON peaKiuu

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H

MMPUMCHATH 3TU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTABJISITh YPAaBHEHUS AJICKTPOJUTUUYECKOM TUCCOLMAIIMU KUCIIOT,
nieyiouei M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHi

WOHHOI0 OOMeHa

PacCKpbIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit
MPOBOAMTDH PACUEThI MO YPABHEHHUIO XUMUYECKOM peaKkiuu

Ilo temam: «Hemerasuibl U uUX coequHeHUsI» U «MeTaiipl U HUX

COCIUHCHU A

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUuecKre XUMHYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
IpUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

MMPOrHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B PA3JIMUHBIX

YCIIOBHSIX

CJel0BaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOHM TOCYIOM U
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMUUYECKHX OTBITOB MO TMOJTYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aAMMHUaKa U YTIIEKUCIIOTO Ta3a)

MPOBOJIUTh  PEAKIMHU, TMOATBEPKIAIOIINE KAaYECTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM NYTEM XJOPHUA-,
Opomun, womupa, kapOoHar, Qocdar, cumamkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,
MIPUCYTCTBYIOIIHNE B BOJHBIX PaCTBOPaX HEOPTAHMYECKUX BEIICCTB

[To Teme: «XuMuUs 1 OKpy>Karomas cpeiar

pacKpbIBaTh CMBICII OCHOBHBIX Xumuyeckux mnoHarwit: [IJIK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

MNPUMCHATH OCHOBHBIC OIICpalun MBICITUTEIIBHOM ACATCIIBHOCTH —



aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSISCﬁ —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIIHMii, eCTCCTBCHHOHAYUYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE TTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€IOBEKa. XHMHUS B CHCTEME HaykK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

ITonsrue o METOJaX ITO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMCCH. Cnoco0n1

pasaciICHus cMmecen

ATOMBI WH MOJICKYIJIBI. Xumudeckue 31eMeHThl. CHMBOJIBI  XMMHYSCKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHAS MOJIEKYJIIpHAs Macca. MaccoBasi OISl XMMUYECKOT0 3JIEMEHTa

B COCIMHCHNU

KomnuectBo BemectBa. Moisib. MosgpHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

dusznueckrue U XUMHYCCKHUE SBJICHUSA. XHUMHUCCKAs peakuuda u eé IMPU3HAKH.
3akoH COXpPAHCHUS MaCChl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYJ0H, C MpaBUjIaMu
pabotel B saboparopun U npuémMamu oOpaiieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, H3y4y€HHUE M ONucaHue (U3MYECKUX CBOMCTB 00pasloB
HEOPraHMYECKUX BEIIECTB, HaOmoJeHHe (u3ndeckux (IJIaBlieHHE BOCKa,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe  CBEYM, NpPOKAIMBAHUE  METHOH  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOJIEHWE W OIHUCaHUe
IIPU3HAKOB IPOTEKAHHWS XHMMHUYECKMX peakuuid (pa3joXkeHue caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHHe
ruapokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJEHCTBUE XKENIE3a C PACTBOPOM

commu meau(Il), n3yuenne cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
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buapTpOBaHWE, BBITAPUBAHKE, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYNUCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MacChl, CO3JaHHE MOJEINeiH

MOJIEKYJI (IIapOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3znyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gpusmdeckue M XUMUYECKHE
cBoiicTBa (peakumuu ropenus). Oxcuapl. [Ipumenenue kucimopona. CrocoObl
MOJIyYeHUsl KHUCIOpoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aoTponHas MoaAupUKaLus KUCI0poaa

TernoBoit 3P PeKT XUMUIECKON peaKkIy, TEPMOXUMUIECKHE YPaBHEHHSI, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

yCcHJICHHE TTapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CIOs

Bonopon — aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojoposia B MPUPOJIE,
dusnyeckue W XUMHYECKHUE CBOMCTBA, IMPUMEHEHHUE, CIIOCOOBI TOTYYCHHUS.

Kucnors! u conu
Monsipablii 00BEM ra3oB. PacuéThl 0 XUMHUYECKUM YpPaBHEHHSIM

®usnyeckue CcBoKcTBa BOAbl. Boma kak  pactBoputens. PacTBOpBL
Haceimiennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBasgs 1o1s BelecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKU3HU uenoBeka. KpyroBopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXxpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudukanust neopranmueckux coeauHenuid. Oxcunbl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3sywoimire (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenkmatypa okcuaoB. Duznyueckue M XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

OcHoBanmsi. Knaccudukanuss ocHoBaHWN: IMENOYM H  HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydenre ocHOBaHUM

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XAMHUYECKHE CBOMCTBAa KHMCIOT. Psn aktuBHoctn MeraimioB H.H. bekerosa.

[Tomyyenue kucnot

Comu. HomeHnknatypa coseil. @u3nUecKue M XUMHYECKHE CBOMCTBA COJIEH.

ITomy4yenue conen
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2.11

3.1

3.2

3.3

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHU4CCKUX CO@I[I/IHGHI/Iﬁ

XVMMHYECKUN  DKCIEPUMEHT: KadeCTBEHHOE  OIPEACICHUE  COACpKaHMS
KHCIIOpOJla B BO3/YyX€E, IOJIyY€HUE, COOMpaHue, pacro3HaBaHUE U H3YUEHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
YCIIOBUSL BOBHUKHOBEHUS U NPEKpalleHusl TOpeHus (I1okapa), 0O3HAKOMJIEHUE C
oOpa3llaMu OKCHJOB U OIMCaHME HUX CBOICTB, IOJy4YeHUe, coOupaHue,
pacno3HaBaHUE M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/leHue 00pa3loB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
0COOEHHOCTEH pacTBOPEHUS BELIECTB C Pa3JIM4YHOM PacTBOPUMOCTEHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBUE BOJAbI C MeTallaMd (HAaTpUEM U KaJbLHEM)
(BO3MOXHO MCHOJIb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIOT M LIeJoYeil ¢ IOMOIIBI0 HHIMKATOPOB, MCCIEJOBaHUE O0pa3loB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YeHHe
B3aumozeiictBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJlJIaMH, peaKLIUi HEUTPAIN3aLUH, I0JyYeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHUE OJHOIO0 MeTajula JpYyrdM M3 pacTBopa COJIM, pEIIeHHe
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHelmmMe Kiacchl HEOPraHUYECKHX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHre aToMoB. XUMUYeCcKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITUN

[lepBble TOMBITKM KIACCU(UKAIIMU XUMHUYECKUX 2IyieMeHTOB. [lonsatue o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHbIE W IIETOYHO3EMENIbHBIC METAJIIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphIE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Meneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopmbI
Ilepnonnueckoir cucteMbl xuMuuyeckux odseMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICT MOPSAKOBOIO HOMEpa, HOMEpPOB

neépruoaa v rpyImIibl 3JICMCHTA

Ctpoenue atomoB. CoctaB aToMHbIX sifep. M3oTomnbl. Dnextponbsl. CtpoeHue

AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XUMHYECKHX 3IIEMEHTOB
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Kon

1.1

1.2

1.3

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuogunueckoii cucreme [I.M1. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI paJuyca aTrOMOB XHUMHUYECKHX DJIEMEHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOMCTB IO TpylnmaM U IEpUOaM.
3nauenue [lepmoanueckoro 3akona u lleproguyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HAayku W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKJJaHUH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBSI3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3J1eMeHTOB. loHHas CBI3h

Crenenp okucieHusa. OKHUCINTEIFHOBOCCTAHOBUTEIBbHEIC pCaKIuu. Hpoueccm

OKHCJICHHUS B BOCCTaHOBJICHU. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XYUMUYECKUH JKCHEPUMEHT: H3Y4eHHME O0Opa3lloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LMHKA C pacTBOpPaMU KHUCIOT U
LIeJI0YeH, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAaHOBHUTEJIBHBIX peaklnii (rOpeHre, peakiiuy pa3aoKeHHs], COSTUHEHUS )

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemecTBo n xumunueckas peakuus. Ilopropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kalus, KalblUusi U MX
COCMHEHHI B COOTBETCTBUU C IOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

Ctpoenne BemecTBa: BHUIbl XHUMUYECKOW CBSI3UM. THIBI KPHUCTATIMYECKHX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOW PELIETKU
1 BUJA XUMHU4YecKon cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKIX
BelleCTB (MEXIyHApOAHas M TpUBHaJIbHAs). XMUMHUYECKUE CBOICTBA BEILECTB,
OTHOCSIIIMXCA K PAa3JUYHbIM  KJIacCaM  HEOPraHWYECKUX  COEJIMHEHU,
TEHETUYECKasl CBSA3b HEOPTAHUYECKUX BELIECTB

Krnaccudukanus XuMAYeCKUX peakinid Mo pa3IuYHbIM TpU3HaKaM (M0 YHCTY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo

W3MEHEHMIO CTEIICHEH OKMCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,
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L.5

1.6

1.7

2.1

M0 YYacTUIO Karanu3aropa). OK30- M JHIOTEPMHUYECKHE peakiuw,

TEPMOXUMHUYECKHE YpaBHEHUA. [[OHATHE O CKOPOCTH XUMUUYECKON peaKLIMU

[Tonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U TeTePOTEHHbIX peakuusx. [loHsATHE 0 XUMHUYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUUUd U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs auccouuanuu. CHIbHBIC U CIIA0BIE AIEKTPOIUTHI.
Peakiiun voHHOro oOMeHa. YcIOBUS NPOTEKaHUS PeakLUi MOHHOro OoOMEHa,
IIOJIHBIE U COKpAlEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJieil B CBeTe MpEeACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIe peakiiu Ha MOHBL. [loHsATHE O TUApOIM3E coneit

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAITMYECKUX
pEemETOK HEOPTraHWYECKUX BEIIECTB — METAUIOB M HeMmeTauioB (rpadura u
aJiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATpHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOpPOCTH XHWMHYECKOM peakluuu OT BO3JEUCTBUS pa3IMYHbIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMALNM  KHUCJIOT, INenouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs peaKklMi MOHHOTO oOMeHa (00pa3oBaHUE OCajKa, BbIIEICHHUE Ira3a,
o0pa3oBaHUE BOJbI); OINbBITOB, HWUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX peaKUUi (TOpeHHEe, PEeaKIUH pPasyIoKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAaUeCTBEHHBIX PeaKIMi

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CtpoeHue u Gu3nUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3auMoielicTBME C MeTalJlaMH, HeMeTajllaMH, IIeouamMu). XIJIOPOBOJIOPO.

ComngHast KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4YeHHE, MpUuMeHeHue. [lelictBue
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XJIOpa M XJIOPOBOJOpPOJa Ha OpraHM3M 4YelloBeKa. BaxxHeline XJIOpUAbI U UX

HaxO0XJICHUE B IIPUPO/JIC

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CtpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPONHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT U crernuduieckne). XuMHUIECKHUe
peaxkiuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a TMOMY4YeHUsS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn C€pHOI>'I KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. Haxoxnenue cepel U €€ COeNMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €T0 IpcaoTBpallCHUA

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHUS. A30T, paCIPOCTPAHEHUE B IPUPOIE,
busznueckrue U XMMHYECKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHHS, UX (QU3NYECKHEe M XHMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHast peakiusi Ha HOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIy4eHHUeE,
¢du3nueckne W XUMHUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKoe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOYUBbI

1 BOJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUUYECKHUE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuU3MUECKUE U
XUMUYECKHE CBOWMCTBa, moiiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEPAIbHBIX YA00peHHit

OO6mass xapaktepuctuka 3yeMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHHUS. YIJIepoJ, aUIOTPOIHBIE
Moau(UKAIKM, PAacpOCTpaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepona B mpupoge. OKCcuabl yrieposa,
X (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE Ha >KHUBBIE OPTaHU3MBI,

IMOJIYUYCHHEC U ITPUMCHCHHC. DKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM
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yriaepona(IV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHC, NPOMBINIJICHHOCTU U

CEIIbCKOM XO3SIMCTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yraepoja (MeTaH, 3TaH, 3TWUJIEH, AalETUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). X cocraB m xumudeckoe crpoeHue. [loHsTe o Ouojornyecku
BXHBIX BEIIECTBAX: MXHpax, OENKax, yIJIeBOJaX — W WX POJIU B KHU3HU
yeloBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyY€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kucinote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTU. BakHel e cTpouTenbHble MaTepHabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiemsl Oe30macHOTO

HCITIOJIb30BAHHA CTPOUTCIbHBIX MATCPHUAJIOB B HOBCCHH@BHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHHuEe oOpa3lloB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE KaueCTBEHHBIX PEaKIMA Ha XJIOPHUA-
MOHbl M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTpa’KarolIye
¢u3nyecKrne 1 XMMUYECKHE CBOICTBA raJIOTEHOB M UX COEIMHEHUHN (BO3MOKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C O0paslamMH XJOpPUIOB
(ramoreHuIoB); O3HAKOMIIGHHE C oOpa3laMu cepbl U €€ COCIMHEHHUSIMU
(BOBMOXXHO  MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE IMpolecca
oOyriuBaHUs caxapa HoJ JEHCTBHEM KOHIICHTPUPOBAHHON CEpHOM KHCIIOTBHI;
M3Y4YEHHE XMMHMUYECKUX CBOICTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEeHUIl (BO3MOXKHO UCIIOJIb30BAaHUE BHJIEOMATepUalioB), oOpa3namu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOJyYeHHe, COONpaHne, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX pPEaKIMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHUE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C MENbI0 (BO3MOXKHO
UCIOJIb30BaHUE BUJEOMATEPHUATIOB); H3yUYE€HUE MOJIeNed KpHUCTaUNINYECKUX
pemiéTok anmaza, rpadura, (QyulepeHa; O03HAKOMJIEHHE C IPOLECCOM

azicopOLMu pacTBOPEHHBIX BEILIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM
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3.5
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MPOTHBOTa3a; TOJY4YeHUE, COOMpaHHWe, PAClO3HABAHWE M HM3yYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAYEeCTBEHHBIX pEaKUMid Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB KX TPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHele HeMeTauIbl 1 HX COCOUHCHUA»
Mertamisl 1 uX COCOAUHECHUA

OOwiast XapakTepUCTUKAa XMMUYECKHX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxeHuss B Ilepuonuueckod cucreMe XUMHUYECKUX dieMeHToB J[.1.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYEcKasi ~ KpUCTaUIMyeckass pemeérka. OJIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

Ouznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Iue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, 4YyTyH, TIOPATIOMUHUI, OpOH3a) U X IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTasuibl: noyioxkenue B llepumonuyeckoid cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenaeneeBa; CTpo€HHE UX aTOMOB; HaXOXKJECHHE B MPUPOJIE.
duznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUIABI HATPUA W KaJiud. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MU HX

COeTUHEHUN

[IlenoyHO3eMeNbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMU4ecKux 3y1eMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplius. Baxuelmme coequHeHus Kaiablus (OKCHA, TUIPOKCHUI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

AmomMuHuil: nonoxkenue B Ileproauueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA aMOMUHMSI. AM(OTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA

AJITFOMUHUSA

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumudeckux saeMenTon J[.M.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHEe CBOMCTBa jkene3a. Okcuipl, THApokcuabl U conu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U IOTyYECHUE

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (u3nUeckUMH CBOMCTBAMHU; U3YYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB
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(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAJIOB), 0CcoOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA Kajblldd M HaTpus C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BHUAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB KECTKOW BOIBI;
mmpolecca TOpEHUs JKejle3a B KHUCIOpOoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHS KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Marnusi, xanbiusi, anoMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
Kaiuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEpHBIX CBOWCTB THJIPOKCHIA ATIOMHHHUS M TUIPOKCUIA
[IMHKA; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxuenme MeTauibl U

X COCOIUHCHUA
Xumus u OKpYyKaromiasa cpeaa

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCGHHGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpH XHUMHYCCKHUX OXOrax Hu

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxarommeit cpeast [I/IK. Pons XxuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKHM YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(dTh),
MPOAYKTHI UX NEPEePadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MAaTEpHANIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[Ipencrapienue:

O TO3HAaBa€MOCTH SBJICHUW TMPHUPOJbI, IMOHUMaHHUE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHYECKON HAyKH KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIEH KyIbTyphl M MPaKTHYECKON
JIeATETLHOCTH YEJIOBEKAa B YCIOBHSIX COBPEMEHHOTO OOIIEecTBa;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON eATeTbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMCHHBIMHN TCXHOJOIUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEXO0/I€ Ha YPOBEHB CPETHETO OOIIET0 00pa30BaHMs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

BOKHEHUIINE XUMHYCCKHE IIOHATHSA. XHMUYSCKHM JJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENIbHBIE aTOMHasi U MOJIEKYJSIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAS Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb (CpedHsisi), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUS, PEaKIUW Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, peaKui oOMeHa, TeIuIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIMHU, PACTBOP, MACCOBast JOJISI XHUMHUYECKOTO
AJIEMEHTAa B COEMHEHUH, MaccoBas J10JI1 M MIPOLIEHTHAs! KOHLIEHTPALIUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast
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opOuTanb, paguyc aTroma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, IIOJISIPHAS U HETIOJISpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBsI3b, METaUIM4ECKas  CBA3b,
KpUCTA/LIMYECKass peleérka (aToMHas, MOHHAas, MeTaJuIMJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, SJIEKTPOJIUT M HEJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JUCCOLMALMS, PpEaKUMd HOHHOIro  OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivy,
CKOPOCTb XMUMHUYECKOW peakumu, Katanmsarop, IIJIK, xoppo3sus

MCTAJLJII0B, CIIJIaBbl

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

COCTaBa, 3aKOH ABOFaI[pO

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

AIEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yUYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4ucle MUHEpaJbHbBIE YAOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTH) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAHHE 3HAUEHUS KUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MPOTrHO3UPOBaTh BIUSHUE BEIIECTB
U XMMHMYECKHX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

HaJIMYHEC OIIbITa pa6OTBI C pa3jiIMYHbIMHU UCTOYHUKAMU I/IH(bOpMaI_II/II/I
o XHMHUH (HaquaSI N HaY4YHO-IIOIIYJIApHasA JIUTEparypa, CJI0Bapu,
CIIpaBOYHHKH, I/IHTCpHCT—pecprLI)

YMCHUC 00BEKTHBHO OLICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBax, HX
MMPEBpAIICHUAX )51 MIPaAKTUYICCKOM MIPUMCHCHUU n YMCHHC
HCIIOJIB30BaTh €€ I PCIICHUA y‘-ICGHO-HO3HaBaTCJIBHBIX 3aaad
Bnanenne ocHOBaMH IOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,
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YpaBHEHUN  XUMHYECKHMX  pEaKIUi; OCHOBAMHM  XHMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHaibHOI)

YMeHne oOBACHATH CBsI3b MOJOXKEHHs 3ieMeHTa B Ilepuoanyeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAaMH CTPOCHHMS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (cocTaB M 3apsaj sapa, oOliee 4YHCiIo
9JIEKTPOHOB), PACIpPENeIEHUEM HIIEKTPOHOB II0 3HEPreTHUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Mepruoa0B, KaJIuA U KaJlbIIHUA

IIpencraBnenue O  HNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (pajinyc aTroMma, 3JIEKTPOOTPHLATEIBHOCTS),
IIPOCTBIX UM CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJJIEMEHTOB B
[lepuonuueckoil cucreme (B MajblX IepUOAaX M IJIABHBIX

MOJArpyNnax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa
YMeHnue kinaccupuuupoBaTh:

XUMUYECKHUE HJIEMEHTBI

HEOpPraHMYEeCKUe BELeCTBa

XUMUYECKHUE PEaKLIUU

YMeHue onpenessTs:

BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
HOHA

BUJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
COETMHEHUSIX

XapakTep Cpe/ibl B BOJHBIX pacTBOpPaX BEMIECTB (KUCIOT, OCHOBAHUH)
OKUCITUTEIh U BOCCTAHOBHUTEIIb

YMeHne xapakTepru3oBaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOM, O30H, BOJOPOJ, TpaduT, anamas,
KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATpuUW, Kalui, MarHui,
KaJIbITM, aJTFOMHHUM, JKEJIE30)

CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX pPAacTBOPOB (Boja,
aMMHAK, XJOPOBOAOPOJ, CEPOBOJAOPOA, OKCHIBI M THUIPOKCHUIBI
metamuioB [-IIA rpynm, amomunaust, meau (II), muaka, xenesa (I u
II), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,
dbocdopHasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

MPOTHO3UPOBaTh W  XapaKTepu30BaTh CBOICTBa  BEIIECTB B
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13.1

3aBHCHUMOCTH OT HMX COCTaBa M CTPOEHHUS, MPUMEHEHHUE BEIECTB B
3aBUCUMOCTH OT UX CBOMCTB, BO3MOXHOCTb IPOTEKAHUSI XUMHUECKUX
MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

YMeHue cocTaBiIsTh MOJIEKYJISIPHbIE U HOHHBIE YPAaBHEHUS PEaKLIUid, B
TOM YHCJIE:

peaxIuit HFOHHOTO OOMeHa

OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHiA

WUTIOCTPUPYIOIIUX ~XMMUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
(Tpyrim) HEOpraHUYECKUX BEIIECTB

MOJTBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXKILy HUMH

YMeHue BIYUCIATH (IPOBOAUTH PACUEThI):

OTHOCHUTEJIBHYIO MOJEKYJISIPHYI0O M MOJSIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTa B COSAMHEHUH

MacCOBYIO JIOJIIO BELIECTBa B pacCTBOPE,

KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB

M0 YpPaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
Bnanenue (3HaHuE OCHOB):

OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMoO3HaHUS (HaOIrogeHue,
U3MEpeHue, SKCIIEPUMEHT, MOJICITMPOBAHIE) TIPH H3yICHNUHN BEIIECTB
XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPEUIOKUTH ITYTH €€ PeIIeHUs

0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIECTBAMH, XHUMHUYECKOMN
HOCYJI0M U J1abOPaTOPHBIM 000PYAOBaHUEM

npaBuUiIaMy 0€30MIaCHOTO OOpAIleHUs C BEIIECTBAMH, UCIOIb3yEMbIMU
B ITOBCETHEBHOM YKU3HU, TIPABUJIAMH TTOBEJICHHS B TENISIX COCPEIKSHHS
3I0POBbSI U OKPY)KAIOLIEH NPUPOIHONW cpelbl; MOHMMaHUE Bpeaa
(omacHOCTH) BO3NIEHCTBHS HAa JKHUBBIE OPTaHWU3MBI ONPEACTIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIEHUS U MPEJOTBPALICHUS HX BPEIHOTO
BO3JICUCTBUA

Hannune mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIIEAYIONINX XUMUYECKHAX IKCIIEPUMEHTOB:

U3ydeHHe U omHucaHue (PU3MUYECKUX CBOMCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/ILIGCKI/IMI/I u XUMHNYCCKHUMH SBJICHUAMM, OIIBITHI,
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14.1

14.2

WUTIOCTPUPYIOIIME TPU3HAKU MTPOTEKAHNSA XUMHUECKUX peaKlnui
U3Yy4EHHE CIIOCOO0B pa3ziesieHus: cMeceit

IMOJIY4CHHUE KHUCIOpoaa M HM3YUCHHUEC C€ro CBOfICTB; IIOJIYYCHHE
BOAOpPOJa U M3YUCHHUC C€TO CBOI\/JICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

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

MPUTOTOBJICHHE PAcCTBOPOB C ONpPEIEIEHHON MaccoBOM  Jonei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHJUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeneseHHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM U HEPacTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
UCCIIEIOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

pPCHICHUC 3KCIICPUMCHTAJILHBIX 3a4a4 II0 TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNYCCKUX COGHHHCHHﬁ)); ((3J'[GKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BakHelme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE PEaKLUU Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOPaX HOHBI: XJOPHI-, OpPOMHI-,
uomua-, cynbdar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-WOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

YMenue:

NPEICTaBIATh PE3yAbTaThl JKCIIEpHUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTeabCcTB, Tpa@UKOB M TaOMUI] W BBIABIATH SMIMPHYECKUE
3aKOHOMEPHOCTH

YCTaHABJIMBATH CBSI3W MEXKIy pEallbHO HAOIIF0JaeMBIMH XUMHUYECKUMHU
SBJICHUSMHU U NPOLIECCAMHU, TPOUCXOIALIIMMU B MaKpO- U MUKPOMHUPE,

O0OBSICHATH TPUYUHBI MHOTOOOpa3Hsl BEIICCTB



INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
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3.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

[lepBoHavaIbHBIE XUMUYECKUE MTOHSATHUS
YucTele BemecTBa U cMec. CriocoObI pasziesieHus: cMecei

ATOMEI H MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XHUMHYSCKHX

9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECUICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 1eMeHTOB. CTeneHb

OKHUCJICHUA

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOCUTEIbHAs aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHad mMacca. MaccoBast goas XHMHYSCKOr0 JIEMCHTA

B COCIUMHCHNU

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoJspHBIE 00BbEM Tra3oB.

BzanMocss3p KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BECIICCTBA

dusnyeckue U XUMHUUYECKHE SBICHHUS. XUMHUYECKas pcaKuusg U eé IIPpHU3HAKHU.

3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH u llepuognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

Ilepuonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKHil CMBICI TOPSIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

Crpoenue aromoB. CocTtaB atroMHbIX sfep. M3oronbl. DnektpoHsl. CTpoeHue
AJIEKTPOHHBIX  00070YeK AaTOMOB TepBBIX 20 XHUMHYECKHUX DJIEMEHTOB

ITepuoanueckoit cucremsl [[.11. Menneneesa

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiublusi (paguyca aToMOB, OJEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKUX M HEMETaUIMYECKHMX CBOMCTB) W HMX COCAUHCHUH B
COOTBETCTBUU C TIOJOKEHUEM »HJeMEeHTOB B I[lepuomuueckoil cucreme u

CTPOCHHUEM HX aTOMOB
CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSApHAs)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHTOoB.  MoHHas  CBs3b.

MeTtananyeckas CBSI3b



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10

4.11

Tunbl KpUCTAIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUA. Mertamisl 1 uxX COCIUHCHU A

Knaccudukanus M HOMEHKJIATypa HEOPraHWYECKUX COCIUHEHHUI: OKCHIOB
(coneoOpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

®u3nyeckue U XUMHUYECKHE CBOMCTBA MPOCTBHIX BEUIECTB-METAIJIOB: JIMTHS,
HaTpusl, Kajlvsi, MarHusl U KajblUsl, AJIIOMUHMS, Kejle3a. IIEKTPOXUMHUYCCKUN

A HAIIPSKEHUN METaJIOB

Pu3nyecKkue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCAMHEHUM HEMETAIUIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA

Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamnoB: cepel (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune
OKCHJIOB HEMETAIIJIOB

XuMuyeckre cBoWcTBa OKCHIOB: MeTtawioB IA-IIIA rpymn, mmuka, meau(Il) u

xkenesa(ll, I). TTonmydyeHne oKCUI0B METAIIIOB

XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX THIPOKCUIOB (HAa MPHUMEPE
TUAPOKCUIOB QIIOMUHUA, JKene3a, I1uHKa). [lomyuyeHue OCHOBaHMM U

aM(}OTepHBIX THAPOKCHUJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XUMHYECKHE CBOMICTBA KOHLIEHTPUPOBAaHHONW CEpPHOM W a30THOM KHUCIOT.
[Tomyyenue kucaot

OO0mre xuMHYECKUe CBOMCTBA cpenHux coned. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,
YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

HonyquHe aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB
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5.1

52

53
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5.5

6.1

6.2

6.3

6.4

6.5

I'ereTmueckas cBI3b MEXKOY KilaCCaMH HECOPraHUYCCKUX COGI[I/IHGHI/Iﬁ
Xumudaeckue peaKnuu

Kraccudukaruss XuMHUUeCKHX peakuuii Mo pa3IuyHbIM MIPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TemIoBoMy 3¢¢eKTy, Imo

M3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMCHTOB

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

N QHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-IGCKI/IC YpaBHCHHA

OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pPCaKkuu. OKHCIUTEIN U BOCCTAaHOBHTCIIMU.
Hpoueccm OKHCJIICHUA u BOCCTaHOBJICHH. :‘)HCKTpOHH}Jﬁ banaHc

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pakuuun

Teopnﬂ SHeKTpOHHTquCKOﬁ Juccouuanuu. KaTI/IOHbI, AHHUOHBI. QHGKTI)OHI/ITBI u

HEBJICKTPOJIUTHI. CuibHbBIC U cIa0kIe SJICKTPOJINTHI. CrerneHnp JUCCoanmn

Peakiiuu monHoro obmeHa. YCiIOBHS MPOTEKAHMs pPEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKHI/Iﬁ
XuMus U OKpYyXKaromasa cpeaa

Bemecrsa u Marepuansl B IIOBCEAHEBHOM JKM3HU uelnoBeka. besomacHoe
UCTIOJI30BaHUE BEUIECTB M XUMHUYECKHX pEaKIuil B J1adopatopuu u OBITY.

HepBaﬁ NoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

XUMHYECKOE 3arpsi3HEHUE OKpYXKarolledl  cpeapl  (KUCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[IpenenbHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
pelIeHUN HKOJOTHYECKUX TMpoOjeM. YCWICHHEe MapHUKOBOTO 3 dekTa,

pa3pymieHue 030HOBOT'O CJI0s

[Ipumenenue cepsl, azora, docdopa, yriepoaa, KpeMHUSI U UX COCIUHEHUH B
OBITy, MeIWIIMHEe, TMPOMBIIIIEHHOCTH M CEeIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJIJIOB M CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBINIICHHOCTH MX coeAnHeHuid. [IoHsITHEe 0 KOPPO3UU METAIJIOB, OCHOBHBIE
CIOCOOBI 3aITUTHI UX OT KOPPO3UHU

[TpuposnHble UCTOYHHKHU YIJIEBOJIOPOAOB (yroyib, MPUPOIHBIA ra3, He(dTh),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIUIEHHOCTH
[lepBoHavanbHBIC TOHATHUS OO0 OpPraHUYECKMX BEIIECTBAX KaK O COSAMHEHMSX
yriaepona (MeTaH, 3TaH, STUIEH, alleTUJICH, STAHOJ, TIIUIEPUH, YKCYCHAs KUCIIOTA).
[TousiTHe 0 OMONIOTMYECKH BaKHBIX BEIIECTBAX: KUpaX, ONKaxX, yriieBoJax — U UX

POJIN B )KU3HU YCIIOBEKA



7.1
7.2
7.3

PacuéTrr:
o popMysiaM XUMHYECKUX COSTUHEHUIN
Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE

10 XUMHUYCCKUM YPaBHCHUSAM



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

O.C. T'abpuensa WN.I'. OctpoymoB C.A. CnaakoB Xumus 8, 0a30BbIi ypOBEHb,
M: IIpocsemenne,2025.
O.C.T'abpuensa WN.I'. OctpoymoB C.A. CnaakoB Xumus 9, 6a30BbIil ypOBEHb,
M: IIpocsemenne,2019.
O6opynoBanue Touku Pocta

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI u PECYPCbBI CETU

HUHTEPHET

[Topran pyHaameHTaIbHOTO XUMUYeckoro oopazoanust ChemNet.
Xumuueckas nHpopmalonHas cetb: Hayka, oOpazoBaHue, TEXHOIOTUU

http://www.chemnet.ru I'azera « XumMusi» 1 CaT 11
yauTens «1 uay Ha ypOK XUMHH»

http://him.1september.ru Enunas xomrekims LIOP:
[TpenMeTHas KOJICKIUS <« XHMHS»

http://school-collection.edu.ru/collection/chemistry
EcTecTBEHHO-Hay4HbIE SKCIIEPUMEHTHI: XUMHs1. KOJIEKIHs
Poccuiickoro 06111e00pa3oBaTeIbHOTO MOPTaIa

http://experiment.edu.ru AJIXUMUK: caitt
JLIO. Anux0bepoBon

http://www alhimik.ru Bcepoccuiickas onumnuanga
IIKOJIbHUKOB 10 XUMHH

http://chem.rusolymp.ru Opranudeckas XUMHs: SIEKTPOHHBIN
YUEOHHUK JJIs CPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI
XMUMHH: DJICKTPOHHBIN YUCOHUK

http://www hemi.nsu.ru OTKpBITBII KOJUTEIK: XUMHSI

http://www.chemistry.ru JluctTaHunoHHas onuMnuazaa
110 XMMHH: TEJICKOMMYHHUKAIIMOHHBIA 00pa3oBaTeIbHbIH
IPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry
JINCTaHIIMOHHBIC DBPUCTUICCKUE OJUMITHA/IbI 10 XUMHUHU

http://www eidos.ru/olymp/chemistry
3aHuMaTeIbHaAs XUMUS




http://home.uic.tula.ru/~zanchem W13 onsiTa paboTs
yuuresd xumuu: caut H.1O. CeicManoBoM

http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B.
PaxmanoBOM

http://www 104.webstolica.ru Knaccnpukanus XuMuaecknx
peaxun

http://classchem.narod.ru KoaTpen — Xumus 1151 Bcex: yueOHO-
VH(OPMALIMOHHBIN CAUT

http://kontren.narod.ru Marepuans! kadeapsl HGU3NIECKON ¥ KOJLUTOUTHON
xumuu HOKHOro (peaepaabHOIO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru Meroauka oOy4eHUST XUMHUH: CalUT
ka@enpsl xumun HITLY

http://mctnspu.narod.ru MeToandyeckoe 00bEAMHEHHUE YUUTEICH
xumun CeBepo-BocTtounoro okpyra ropojga MOCKBbI

http://bolotovdv.narod.ru HaroMeTp: HaHOTEXHOJIOTHIECKOE
COOOIIECTBO

http://www. nanometer.ru OHJIaiH-CIIPAaBOYHUK XUMHUSCKHUX 3JICMECHTOB
WebElements

http://webelements.narod.ru [Tonynsapuaas 6ubmuoreka
XUMHYECKHX 3JIEMCHTOB

http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIE U CTIpaBOYHBIC MAaTEPHAIIBI
10 XUMUHU

http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -
Mup xumuun

http://chemworld.narod.ru Caiit «Buptyansnas
XUMHAYECKasl IKOJIa

http://maratakm.narod.ru Caiit «Mup XuUMHM»

http://chemistry. narod.ru XuMuK.py: caliT 0 xumuu

http://www.xumuk.ru Xumunueckas crpanuuka Spocnasckoro Ilenrpa
TEJICKOMMYHHUKAIIMA U HH(POPMAITMOHHBIX CUCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumudeckuii
noprai ChemPort.Ru

http://www.chemport.ru Xumndeckuii cepsep HimHelp.ru: yueOnbie n
CIIPaBOYHBIC MAaTEPUAIIBI

http://www himhelp.ru Xumusi: Marepuans! « Bukurneanmn» — cBoOOIHOI
SHIUKIIONEANU

http://ru.wikipedia.org/wiki/Xumua Xumust 1u1st BceX: WLTIOCTPUPOBAHHBIC
Marepuasbl 0 O0LIeN, OPraHMYECKON U HEOPraHUYECKOU XUMUU
http://school-sector.relarn.ru/nsm Xumus u xu3ab — X XI Bek: Hay4HO-
MIOITYJIAPHBIN JKYpHAJI

http://www.hij.ruXumo3a: coobmecTBo yuurteneid xumuu Ha nopraine «CeTb
TBOPYECKHUX YUUTEICH)




http://it-n.ru/communities.aspx?cat no=4605&tmpl=com
[ITkobHMKAM O XMMHUM: CAUT XUMUYECKOTO (PaKyJybTeTa ANTlY

http://www chem.asu.ru/abitur DnekrponHas 6ubIMOTEKA MO
XUMUU U TEXHUKE

http://rushim.ru/books/books.htm DnexTpoHHas OHOTHOTEKA YISOHBIX
MaTepHuasoB 1o XMMHUK Ha noprtaie Chemnet

http://www.chem.msu.su/rus/elibrary DnemMeHTBI )KU3HU: CAUT yuuTENs
xumuu M.B. ConoBbeBOU

- http://www.school2.kubannet.ru Dunuknoneaus «IIpupoma HAyKm»:
UMHS

http://elementy.ru/chemistry
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