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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl paboueil MpoOTrpamMMbl
BOCITUTAHUS U C YUYETOM KOHIISIIIAN MPENO aBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1o XxuMuu Na€T MPECTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM M CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HW3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTU MpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3yabTataMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYYalolierocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHMEe XWMHH CIYXXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4aromierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOIO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM €SI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiia HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPTraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyrOMYy, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYXKalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydyeHUM XUMHM TNPOUCXOAUT (QOopMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX MOTOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

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

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHUIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
OO0yJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIMOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaIOIIer0o MHUpa, WCIOJB3YSl 3HAHUS U OIBIT, MOJyYEeHHBIE MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEACHUST B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uis U HAmpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsAiTHE 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCIUHEHUN.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOHM MOCYJOM, MpaBMWiIaMHu paboThl B Jad0opaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUIAPOKCHUIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kee3a ¢ pactBopoM cosd meau (I1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenuwe kuciopoja B MpUpoae, (PU3MYecKne M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKONW peaklnd, TePMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GUMYECKHEe ¢ XUMUYCCKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTtBOpoB B IpUpOZIE€ U B KHU3HU 4eloBeka. KpyroBopot Boabl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. Ousnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3llaMh OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHNE O00pa3lloB HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOrO0 METajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
yieMeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenpeneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIEHUSI K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3noKeHusl, COSAUHEHHUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

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

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpANbI, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

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

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

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

Peakuun noHHoro oOMeHa. Y ciioBUsl MPOTEKAHUSI peaKMid HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJACIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JUCCOIMAIMU KHCIOT, MIEJIOYEed W COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka rajoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHHUE, NMpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (QHU3WYECKHE W XUMHUYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue ceppl M €€ COoeIWHEHUH B mpupoae. XUMHUECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIECHHS. A30T, paCOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYEeCKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopbuusi. Kpyrosopot yriaepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao0albHOrO TOTEIJICHUS KiIMMara, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ conM, uX (PU3NYEeCKUe U XUMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: XKHUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemHust (IV) u kpemaueBoi kuciore. CHUIMKAThI, UX UCIIOJIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO MCHOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), 0Opa3aMu a30THBIX U POChHOPHBIX yIOOpEeHUM, MoJydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4eHHE, COOMpaHUe, paclioO3HABaHUE U U3YyUYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTauIbl U UX COCTUHEHUSD.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanud. lIpuMeHeHHne 1EenoYHBIX METAUIOB M UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxueline coequHEHUs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

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

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCU LI U conn xkenesa (1) u sxemnesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIKS, aJIOMHHHS, [IHHKA, JKEJe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

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

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CrulaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUSl, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOYyYCHHs] XUMHU B CIMHCTBE Y4YeOHOW W
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA '

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

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATeNIbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEICTABICHUS O BEUIECTBE M XMMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuii U Tpyaa pa3auyHoOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUSI, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ 0€30MacHOT0 MOBEICHUSI P padOTE C BEILIECTBAMHU, a TAKKE B CUTYaIUSX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEeM M MyTeW HUX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpPeAMETOB (OPMHUPOBATH IMPEACTABICHHE O LETOCTHOU



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATUS JIJI1 OOBSICHEHUS OT/ACIBbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE paCCyX IAeHUS (MHIYKTHUBHBIC, JCTYKTUBHBIC, TI0 aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XMMHYecKas GopMylia W YypaBHEHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHi,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI i (DOPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX JUIS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOI'O MCIIOJIB30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS HH(DOpPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENBCKON N1€ATEIbHOCTH UH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  OOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOU  MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopatopHOi pabOThI O UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPEEHATh LENH JEATEIbHOCTH, IUIaHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH 3PPEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(MporeHTHAsE KOHILIEHTpAIUsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

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

e packpbiBaThb cMbIca I[lepuomnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



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

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClieoBaTh  NpaBWIaM  TOJB30BAHUSA  XUMHUYECKOM  MOCyIoOH U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOW J0JIEH PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 6230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas pPeaKlsi, XUMUYECKasi CBSA3b, TEIIOBOU 3PQeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIPHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peaKUuu, MPEAeIbHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

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

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYII ¢ YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPAaBHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS DJICKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosun4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB (undposbie)
Konrpoabnbie | IlpakTHyeckue
n/m | W TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' IPAKTUYECKOM https://m.edsoo.ru/7f41837c
JIESITEIbBHOCTH YEJIOBEKa
12 BemecTBa 1 XuMuueckue 15 1 bubnnoreka IIOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

51 Boznyx. Kucnopon. 6 bubnmnorexka HOK
' [TonsiTHe 06 oxcumax https://m.edsoo0.ru/7f41837c
Bognopon. Ilonstue o bubnmnorexka [JOK
2.2 8 1
KHCIIOTaX U COJIAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 5 1 1 bubmuoreka [JOK
' 00 OCHOBaHHSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl Bu6 110K
noIMoTeKa
2.4 11 1 1
HeopraHquiCKHX https://m.edsoo0.ru/7f41837c
COCMHEHUI
Hroro no paszneny 30



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

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1emeHToB /I. . MenaesneeBa.

Crtpoenue aToMOB. XUMHYECKasl CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeAKIIUN

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema

bu6nuoreka [JOK

31 XHMIHECKHX JEMEHTOB [ ! https://m.edso00.ru/7f41837¢c
N. MenneneeBa. CtpoeHue
aroMa
XUMHYECKAA CBIA3b.
39 OKHCIUTEIIBHO- 8 bubnnoreka IIOK
' BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/7f41837c
peaKIuu
bubnnoreka IIOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3jaesioB (undposbie)
Konrpoabnbie | IlpakTHyeckue
n/m | M TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakul
[ToBTOpEHHME M yriTyOJICHHE
1.1 3HaHI/II71p OCHOBH}SXya?» €JI0B 5 1 bubmorexa HOK
' pasi https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [HOK
' XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636
DIIEeKTPONUTHIECKAS
1.3 rccoruyanys. XMMHUCCKUE 8 1 1 bubmorexa HOK
' A HHATUL https://m.edso00.ru/7f41a636
peakIu B pacTBOpax
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO0m1as xapakTepucTuKa
P P bubmorexa [JOK
2.1 XUMHYECKHUX DJIEMEHTOB 4 1
https://m.edso00.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO61as xapakTepuCTHKa
99 XAMHYECKHAX JIEMCHTOB 6 bubmuorexa [JOK
' VIA-rpynmet. Cepa u eé https://m.edso00.ru/7f41a636
COCTMHECHUS
OO0m1as XxapakKTepruCTHKa
P P bubmuorexa [JOK
2.3 XAMHYECKHX JIEMECHTOB 7 1

VA-rpynmnsl. A3zot, pocdop

https://m.edso0.ru/7f41a636



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

U UX COCAUHCHUA

OO01as xapakTepuCTHKa
XUMHUYECKHX 3JICMEHTOB

bu6nmoreka [IOK

2.4
IVA-rpynnel. Yraepon u 8 https://m.edsoo.ru/7f41a636
KPEMHUU U UX COECIUHEHHUS
Hroro mo pazneny 25
Pa3zgen 3. MeTa/iILI M BX COeTUHEHU S
. bu6mmoteka [IOK
3.1 o 4
(J0mme CBOACTBA METAILIOB https://m.edso0.ru/7f41a636
3.9 Baxkueiinme MeTamibl ¥ UX 16 bubnnoreka IIOK
' COCIMHEHUS https://m.edso0o.ru/7f41a636
Hroro o pasneny 20

Pasnen 4. Xumus u oxkpyxamomas cpeaa

41 BemectBa u matepuansl B 3 bubmuorexa [JOK
' ’KA3HU YEJI0BEKa https://m.edso00.ru/7f41a636
Hroro o pasneny 3
PeszepBHOE BpeMst 3 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie | IlpakTuueckue
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Poss xumuu B 1 bubnuorexa [IOK
JKA3HU 4yesoBeKka. Tenna u Bemecrsa https://m.edsoo.ru/ff0d210c
5 ITonsTre o0 MeTogax MO3HAHUS B 1 bubnuoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
Yucteie BemecTBa U cMecu. CIocoObl bu6anoreka LIOK
4 . 1
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5) «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK
s . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bu6anoreka LIOK
A 1
6 TOMBL I MOTICRyTIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorekxa [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa [TOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmmorexa [IOK
YIp y https://m.edso0.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubnunorexa LIOK
10 X .B
umeckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubnuorexa [{OK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubnuotexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuoreka [IOK
Monsipnas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHUE SBICHUSI. bubmmoreka [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yciaoBUsI IPOTEKAHUS Bbu6moreka [JOK
15 .
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCChl BEIIECTB. bubnnorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Bbrancnenust Komu4yecTBa, Macchl
17 BEILECTBA 10 YPABHEHUSIM bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHMA
Knaccudukanus XuMHuecKux
18 eak I/Ig (coeI:l WHEHUS, Pa3JI0KEeHUS Bubnmorexa [IOK
peardt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIKIOoNeAuCT. O600ImeHe u Bubmmorexa [IOK
H JHCT. Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 KonTponbnas pabota Nel o teme bu6muoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKIIAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubmuoteka [IOK

BO3Ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMICTBA

22 KHCJIOPO/Jia (peaKIuu OKUCICHUS Bubmmorexa [IOK
poAa (peattt : https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoOblI MoTy4eHus KHCI0opo/ia B
23 1ab0paToOpUu ¥ MPOMBIIUICHHOCTH Bubmmorera [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUYICCKUX PEAKITUSIX
TomnuBo (He(Th, Yroiab U METaH).
25 3ar }ISHCI-EI/qu];OS . a, CIIOCOOBI 2:1"0 bubmorexa HOK
P R, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHHS
[TpakTiueckas pabota Ne 3 o teme
26 «§OJ'I €HUe U 12061/1 aHue Bubnmorexa [IOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3yYeHUE €T0 CBOHCTBY
97 Bonopoa — 35eMeHT U pocToe bubmuoreka [JOK
BelecTBo. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 dusndyeckre U XUMUYECKIE CBOMCTBA bu6anoreka LIOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6anoreka LIOK
29 IT
OFUITHE O KHCAOTAaX 1 cobix https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubnmnorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o teme
bu6nunorexa LIOK
31 «[lonmydenne u coOupanue BoI0po/a,

W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

MonsipHblii 00bEM Ta30B. 3aKOH

bubnunorexa LIOK

32
ABoraznpo https://m.edsoo.ru/ff0d542e
Brrunciienusa o0b€Ma, KOJIHYECTBA
33 BCIIIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa HOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILLECTBA WK 00BEMY
BoruncieHuss 00bEMOB ra3oB 110
34 ABHCHHUIO PEaKIIMU HA OCHOBE bubmorexa [IOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHAa O0OBEMHBIX OTHOIIICHUN Ta30B
35 du3nyecKue U XUMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubmuorexa [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.
37 Hacsimiennbie 1 HEHACHIIIEHHBIE bu6mmoreka [IOK
pacTBOpbl. MaccoBas 70JIs1 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padora Ne 5 o Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubmuoreka [JOK
onpenenEHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTpomnsnas padora Ne2 no teme bubmuoreka [JOK
«Kucnopox. Bogopox. Bona» https://m.edso0.ru/ff0d6342
40 OKcuapl: COCTaB, KIacCu(UKaIus, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCHIOB
42 OcHoBaHMusI: cOCTaB, Ki1accuduxarms, bu6nunorexa LIOK
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

[TonydyeHnue 1 XMuMHYECKHUE CBOMCTBA

bu6nmoreka [IOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kitaccudukanms, bubnmnoreka HOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOICTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéBII) oI )eHI/Is{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa LIOK
. i ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnnorexa [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
49 O06o0mIeHre U cucTeMaTH3aIus bubnuoreka [{OK
3HAHUHI https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKH KIAcCUPUKALIUN
51 XUMUYECKUX AiieMeHTOB. [loHsATHE 0 bubnmorexa LOK
' https://m.edsoo.ru/00ad9ffa
TPYIaxX CXOJHBIX AJIEMEHTOB
Ilepuoauueckuii 3aK0H U
59 Ilepnonnueckas cucrema bu6muoreka [JOK

XUMHYECKHX 31eMeHToB /1. 1.
MenpaeneeBa

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/00ad9474
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bubnunorexa LIOK

53 IT
CPHOJIBL, TPYHIIBL, TOATPYIHTEL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
snaep. N3oTomsl https://m.edso0.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0UYCK
. bubnuorexa [{OK
55 aToMoB 3JieMeHTOB [lepunoanueckoii
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA O €T0 MOJIOKCHUIO B bubnuorexa [IOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U MTpaKTUKU. [l bu6mmoteka [JOK
N. MenpneneeB — yu€Hbli, IeAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
Pesepenbiit ypok. O6001meHne 1
58 CI/ICTEM&TI/ISZP ysl 3HaAHUH / bubmorexa [TOK
. H https://m.edso0.ru/00adb33c
Bcepoccuiickas nmpoBepouHas pabota
KontponbHas padota Ne4 o reme
59 «Ctpoenue aroma. XuMu4ecKas bubmuoreka [JOK
cBs3by» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas paborta
DIIEKTPOOTPUIIATETLHOCTH aTOMOB bubnmnorexa [JOK
60
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
61 n
OHHA XHMHIHCCKA CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnrtHas nosspHas XuMu4eckas bubmuoteka [IOK

CBA3b

https://m.edso0.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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63 KoBanentnas nenosnspHas 1 bubmmoreka [JOK
XUMHYECKAs CBA3b https://m.edsoo.ru/00adaab8
bubnuorexa [{OK
64 Creneis oKHCICHHA . https://m.edsoErUIOOadanS
65 OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [JOK
peaxkuuu https://m.edsoo.ru/00adb076
bubnuorexa [{OK
66 OKUCIUTENIN U BOCCTAHOBUTEIIH 1 https://m.e dSO(])_.[ru 100adb076
Peseprublit ypok. O60011eHuE U
67 CHCTEMAaTHU3alus 3HaHUH 110 TEME 1 bubmnoreka IIOK
«CTtpoenue atoMa. XuMHUUYECKast https://m.edsoo.ru/00ad9ch2
CBSI3bY
68 PesepsHblit ypok. O60011ieHMEe 1 1 bubnmnorexka HOK
CHCTEeMAaTU3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[lepuoauueckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKHX 3eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B

5 W3MEHECHUHU CBONCTB 1 bubmuoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MTEPUOIOB
Knaccudukanms u

3 HOMEHKJIaTypa 1 bubmorexa HOK

yp https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIECTB
Bunpl xumMuiueckou CBSI3U U
4 THUOBI KPUCTATINYECKUX 1 bubmorexa LOK

. p https://m.edsoo.ru/00adbac6
pemeTox
Konrponsnas padora Nel o
teMe «lloBTOpeHue u

5 yri1yOieHre 3HaHu| 1 1
OCHOBHBIX pa3/IeioB Kypca 8
Kjacca
Knaccudukanus XuMHaecKux

6 €aKIUH 110 Pa3INnIHBIM 1 Eubmiorexa IOK
p p https://m.edsoo.ru/00adbcb0
MpU3HAKaM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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[TonsaTue o ckopoctu
XUMHUYECKON PEaKIIMH.

bubmuoreka [JOK

7
IloHsiTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
FeTEPOTCHHBIX PEAKIUSIX
IlousTHe 0 XUMHYECKOM
paBHOBecHuU. DaKTOPHI,

3 BIIUSIIOIIIME HA CKOPOCTh bubmuoreka [JOK
XUMHYECKON peakiuu u https://m.edsoo.ru/00adc28c
MOJI0KEHNE XUMUYECKOTO
paBHOBeECHS

9 OxucnurensHo- bubmmoreka [IOK
BOCCTAHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIUTHYECKON

10 nucconuanyu. CUIbHBIE U bubmmorexa [TOK

’ https://m.edsoo.ru/00adcd68
cia0bble AJICKTPOIUTHI

11 Honnrle ypaBHEHUS peaKIIni bubmmorexa [TOK

M p https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KHUCIOT
1 OCHOBAHUU B CBETE
12 [IPEACTABIIEHNI 00 bubmmorexa [TOK

p . https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON
IUCCOLIUAIINU
XUMHUYECKHE CBOMCTBA coJIel

13 B CBETE NpeCTaBICHUN 00 bubnnoreka [JOK
AJIEKTPOJIUTUYECKON https://m.edso00.ru/00add8b2
IUCCOLIMAINU

. Bubnmoreka IIOK

14 [TonsTne o rugponuse coneu i

https://m.edsoo.ru/00add9d4
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O060061EHNE U

bubmuoreka [JOK

15
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pelllere bubmuoreka [JOK
https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTATBHBIX 321249
KonTtponpsHas padora Ne2 mo
17 TeMe «IIEKTPOIUTUYECKAsT bubnnoreka [JOK
auccouranus. XUMUYECKUe https://m.edsoo.ru/00addec0
pEeaKInu B PaCTBOPAX»
OO6m1as xapakTepucTuka
18 ranlg)lreHOBp XHMI:/IquKHe bubmmorexa [JOK
. ' https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IIpUMEPE XJI0pa
XmopoBogopoa. CossiHast
KHCJIOTa, XUMHUYECKUE bubmuoreka [JOK
19 .
CBOICTBA, MTOJTYyYCHHE, https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[TpakTuaeckast pabota Ne 2 o
teme «llomydeHue consiHOM bubnunoreka [JOK
20 "
KHCIIOTBI, U3y4eHUE €€ https://m.edsoo.ru/00ade348
CBOWCTB»
Brrancnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEaKIUi, ECITH bu6mmoreka [JOK
OJIVH U3 PEArcHTOB JIaH B https://m.edsoo.ru/00ade488
H30BITKE
99 OO01mas xapakTepuCTHKa bubnmnoreka [JOK
251eMeHTOB VIA-Tpymbl https://m.edsoo.ru/00ade64a
93 AnnoTponHsie MOAU(PUKALIUN bubnuorexa [JOK

cepbl. Haxoxnenue cepsl u €€

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00addd12
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COEIMHEHUH B IIPUPOJE.
XUMHUYECKUE CBOMCTBA CEPhI

CepoBoaopo1, CTpOCHHUE,

bubmuoreka [JOK

24 WU3UYECKUE U XUMUUYECKHUE
¢ . https://m.edso00.ru/00ade802
CBOICTBa
Oxkcuabl cepbl. CepHas

25 KUCIIOTa, (PU3NIECKUE U bubnuoreka [IOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH,

JIeXKaIlue B OCHOBE
IPOMBIIIICHHOTO CII0c00a
26 MOJIYYCHHS CEPHOU KHCIIOTBI bubamorexa LOK
v p ' https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arps3HEHUE
OKpYKAaroIIel cpebl
COCTUHEHUSIMU CEPBI

97 Brrancrnenune MmaccoBoit jonu bu6mmorexa [IOK
BBIXOJA IIPOJYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepuCTHKa
aneMeHToB VA-rpynmsl. A30T,

28 ACTIPOCTpaHEHUE B TIPUPOJIC Bubnuorexa LIOK
pactipoctp PHPOZE, https://m.edsoo.ru/00adeea6
buznyecKrue 1 XUMUYECKHE
CBOMCTBA
AMMHUak, ero ¢puznueckue u

29 XHMHYECKHE CBOMCTBA bubnmorexa LIOK

’ https://m.edsoo.ru/00adf004
MOJTyYeHHUE ¥ IPUMEHEHUE
30 [TpaxTiueckast paborta Ne 3 o bubnuorexa [IOK

TEME «HonyquI/Ie aMMUaka,

https://m.edso0.ru/00adf180
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W3yYEHHUE ETO CBOMCTB»

A3oTHas KHCIO0Ta, €€

31 ¢du3nvecKkre 1 XUMHYECKHE Bubmmorexa LIOK
. https://m.eds00.ru/00adf306
CBOWCTBA
Hcnonp30BaHre HUTPATOB U
COJIEH aMMOHHS B Ka4E€CTBE

39 MUHEPATBHBIX YIOOPCHHIA. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPYKaroILEe cpebl
COEIMHEHUSIMU a30Ta
dochop. Okcun dhocdopa (V)

33 u GocopHas KUCIOTa, bubnuorexa [JOK
bu3nUecKue 1 XUMHUYECKIE https://m.edso0.ru/00adf68a
CBOIICTBa, MOJIy4YEeHUE
Hcnons3oBanue pochatos B

34 KAaueCTBE MMUHEPAIBHBIX bubnnorexa [JOK
ynoOpeHui. 3arpsi3HeHNe https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu
Yraepon, pacipocTpaHeHHUE B

35 anpI())I[];, g)mnrt)lecé)/le " bubmmorexa [JOK

. https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOWCTBA
Oxkcuppl yriaepoaa, ux
bu3nvecKre 1 XUMHUIECKHIE
36 CBOWCTBA. DKOJOTHYECKHE Bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcusom yriepoaa (IV)
37 VYroapHas KUcioTa v e€ cou bubmmorexa [OK

https://m.edsoo.ru/00ae006¢
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[Ipaxtuueckas padora Ne 4 o
teme "Tlonydyenue

38 JIEKVICJIOrO ra3a bubnnorexa [IOK
4 ] https://m.edso00.ru/00ae027e
KauectBennas peakius Ha
KapOoHaT-HOH"
[TepBoHavabHBIC TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK bubnnorexa [IOK
p https://m.edsoo.ru/00ae054¢e
0 COeIMHEHUSAX Yyriepoja
40 Kpemuwuii 1 ero coeguHeHUs bubnmorexa LOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta No 5.
Pemenue
41 3KCIIEPUMEHTAJIBHBIX 3a1aY I10 Eubmiorexa TOK
p . https://m.edsoo.ru/00ae0bf2
TeMe «Baxxueimue
HEMETAJIBI U UX COEINHEHUI
Konrtponsnas padora Ne3 o
42 TeMe «Baxxueime Eubmiorexa OK
https://m.edsoo.ru/00ae0e18
HEMETAJUIBI U UX COEINHEHUI
OO01mas xapakTepuCcTHKa
XUMHUYECKHUX DIIEMEHTOB —
MeTaIoB. MeTamnueckas
43 CBSI3b U METAJUINYECKAs Eubmiorexa OK
B https://m.edsoo.ru/00ae103e
KpUCTaJUTHYECKasi peméTka.
dusnyeckue cBONUCTBA
METAJJIOB
XMUMHYECKHE CBOMCTBA
44 METAJIIOB. bu6nmoreka [JOK

DNEKTPOXUMHUUECKHUH Psifl
HaIPSHKEHUN METaJNIOB

https://m.edso00.ru/00ael1156
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OO611me crnocoObl MoTydeHust
MeTaiuioB. CIuiaBbl.
Breruucienus no ypaBHEHUSIM

bubmuoreka [JOK

45
XUMHYECKHUX PeaKIui, eciu https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKUT
npuMecHu
46 [TonsiTue o Koppo3uu bubnmoreka [JOK
METAJIJIOB https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47
[enorrste MeTatet https://m.edsoo.ru/00ae14b2
48 OKcuabl U TUAPOKCUIBI bubnuorexa [JOK
HATpUs U KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI bubnuorexa [JOK
— KaJIbLIUA 1 Mar"uui https://m.edsoo.ru/00ael5e8
50 Baxwuetimme coemuHCHUS bubmuoreka [JOK
KaJIbIIUs https://m.edso00.ru/00ae15e8
51 O06o0menue u
CUCTEMaTH3alMs 3HaHUH
59 JKEcTKOCTh BOJIBI M CTIOCOOBI bu6mmorexa [IOK
€€ ycTpaHeHus https://m.eds00.ru/00ae1886
[IpakTuueckas padbora Ne 6 o
53 teme "KECTKOCTL BOIBI U bubmmorexa LHOK
. " https://m.edsoo0.ru/00aelae8
METO/Ibl €€ yCTpaHEHUS
bu6mmorexa [JOK
54 A i
FHOMHHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHble cBOHCTBa bubnnoreka [JOK
OKCHJA U TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK
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https://m.edsoo.ru/00ae1d86

57

OxKcuibl, THIPOKCUIBI U COH
xenesa (I1) u sxenesa (I1I)

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

58

O060061EHNE U
cUCTeEMAaTHU3alus 3HaAaHUN

59

[IpaxTuueckas padora Ne 7.
Pemenne
AKCIIEPUMEHTAIILHBIX 33/1a4 110
TeMe «BaxkaeHIe MeTalibl 1
UX COCIMHCHUS

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

60

Bolunicnenus o ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH
OJIMH U3 PEareHTOB JIaH B
U30BITKE WU COACPIKUT
npuMecH. Beruucienus
MacCcOBOH J0JIM BBIXOJ1A
IPOAYKTA PEAKIUU

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

61

O06o061IEHNE U
CUCTEMATHU3ALMS 3HAHUN

62

KonTponbHnas pabora Ne4 o
TeMe «Baxuenmine MeTanisl U
HUX COEOUHEHUSY

63

BemecTBa u matepuaisl B
MOBCEIHEBHOM XKU3HU
qeJIoBeKa

bu6nmoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XUMHUECKOE 3arps3HEHNE
OKpYKAaroIlei cpebl

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

65

Ponp xumnu B peUICHUU

bu6nmoreka [JOK



https://m.edsoo.ru/00ae1d86
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HKOJIOTHYECKUX MPOoOIIeM

https://m.edso0.ru/00ae4270

PesepBublit ypok. O6001menne bubnuoreka [IOK
66 N 1
U cUCTeMaTu3als 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O600611IeHIE 1 bubnuoreka [JOK
U cUCTEMAaTH3alis 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€eHNE 1 bubnmoreka [JOK
U cUCTeEMaTu3allis 3HaHuH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘laJILHBIe XUMHNYCCKUC ITOHATHA

11

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKHX TMOHSATHUN: aTowm,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJsipHAsE Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSPHAs Macca, MaccoBas [0JiI XUMHUYECKOTO
dJIeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XUMUYECKas PEaKIus,
KIacCU(pUKallMg  peakIHil:  peakluu  COSAMHEHUS,  PEaKIHH
pPa3NOKEHHS, PEAKIUU 3aMEIICHUs, peaKkIuu OOMEeHa, OJK30- |
SHAOTEPMUUYECKUE PEeaKIUH, TeroBoi 3¢ (heKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XWUMHWYCCKHUX MOHATHHA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

1.3

HCIIOJIb30BATh XUMHNYCCKYIO CHUMBOJIMKY JIA COCTAaBJICHUA (I)OpMYJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

14

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIIIECCTB,
MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

OIpCaAcCIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHCHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBYy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY D (DEKTy)

1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIUHCIISITH MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa Mo (Gopmyiie

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCHICCTBA B PpaCTBOPC

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METObI MMO3HAHUS — HAOIIOICHUE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (pealbHbli |

MBICJICHHBIN )

ITo Teme: «BaxxHelme NpeACTaBUTENIM HEOPTaHUYECKUX BEILIECTBY»

2.1

PacCKpbeiBaTb CMBICJI OCHOBHBIX XHWMHWYCCKUX MMOHSTHH: OKCHun,

KHCJI0OTa, OCHOBAHHUEC, COJIb

2.2

OIpCACIIATh INPUHAMJICIKHOCTb BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

coeuHeHu 1o popMynam

2.3

KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (ONHUCHIBaTH) 0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUNA

2.5

IMPOrHO3UpPOBATH CBOMCTBA BC€IICCTB B 3aBUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOYKHOCTHU TIPOTCKAHUA XUMHYCCKUX

HpeBpaHICHI/IfI B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIIeHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU TIO BBINOJTHEHHUIO
1a00paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYSHHI0 U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBJIECHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAUKATOPOB (Jakmyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKON peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aTromoB.

Xumuueckas cBsi3b. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHH: SOPO aTroMma,
AIIEKTPOHHBIN CIIOW aToMa, aTroOMHas oOpOWTanb, paguyc aroma,

XUMHYCCKass CBA3b, IOJISIpHAad W HCEIOJIKAPHAasA KOBAJICHTHas CBA3b,




ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(bI/ILII/IpOBaTB XUMHNYCCKUEC 3JICMCHTBI

3.3

ONHKCHIBATh M XapaKTepHu30BaTh TabnmuHyo ¢opmy llepuogmueckoii
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHAs
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

packpbiBaTh cMmbica Ilepmoamdeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATh TOHUMAaHUE MEPUOINUECKOM 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT HUX TMojoxkeHuss B Ilepuoamueckoii

CHUCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘~I€HI/I$I, KOTOPELIC HUMCIOTCA B Ta6JII/IIIe
((HepI/IO,I[I/ILIeCKaSI CHUCTEMaA XUMHNYCCKHUX 3JICMCHTOB I[I/I
MenzeneeBay C YHCIOBBIMH XApPaAKTCPUCTHKAMU CTPOCHUA ATOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apsaa sdaapa, 06mee YHUCJIO

AIIEKTPOHOB U PACIIPEAETICHUE UX MO0 AIEKTPOHHBIM CIIOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHBIX

COCOAUHCHUAX

3.7

ONpCaACIIsITL BUJ XUMHYECKOH CBS3U (KOB&J’ICHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIIUS)

11

PacKpeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX MMOHSTHM: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOJIUTHYCCKAd AUCCOLMANMA,
PC€aKkiiuki MOHHOI'O O6M€Ha, KaTajJm3aTop, XUMHUYCCKOC PABHOBCECHC,
06paTI/IMBIe n H606paTI/IMBIe pcaKknuu,
OKHCIINTCIBHOBOCCTAHOBHUTCIIBHBIC p€akuuu, OKHCIIHNTEIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,

aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,




MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHUA U

IIPUMCEHATDH OTHU IMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHleHHfI

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKON JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLHUH

HOHHOTr0 oOMeHa

14

pacKpeIBaTh CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

IIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakUuil

1.5

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

Ilo temam: «Hemeraiuibl U uUX coequHeHUS» U «MeTauibl U HUX

COCIUHCHU A

2.1

XapaKkTepu30BaTh (OMUCHIBAThH) 00IIME U cielU(PHUUEeCKUe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXkIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

2.2

COCTAaBJIATL YPAaBHCHUSA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCHICCTBAMU PA3JIMYHBIX KIIACCOB

2.3

MMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XWMHUYECKOW TIOCYlIOH W
1abopaTOPHBIM 00OPY/IOBAHMEM, a TaKXKe IMpaBWJIaM OOpAIIECHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/II-O

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

NPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NMYHBIX BEIIECTB: pPACMO3HABATH ONBITHBIM IYTEM XJIOPHI-,
Opomuza, wuomuna, Kkapbonar, ¢ocdar, cuamkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

ITo Teme: «XuUMHS U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICI  OCHOBHBIX XuMuueckux noustuid: [IJIK

BCIIECTBA, KOPPO3Ud METAJIIIOB




3.2

OPUMEHSATh OCHOBHBIC OIEPAlMU MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIEeHNEe, CHCTEeMAaTHU3AINIO,
BBISIBIICHHE IPUYMHHO-CIIEACTBEHHBIX CBS3€H — IS HM3y4eHHUS
CBOﬁCTB BCHICCTB U XHMMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘-IHBIe
METO/BI IO3HAHHSA — HAOIIOJICHHUE, W3MEPEHHE, MOJEIHNpPOBAaHNUE,

AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUC ITOHATHUA
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[Ipenver xumuu. Ponb XUMHUM B JKU3HM 4YeloOBeKa. XHMHS B CHUCTEME HAYK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIIICCTB

1.2

IlonsTHEe 0 MeTOAax MO3HAHUSA B XMMHUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

ATOMBI © MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC YUYCHHUC

1.4

XuMuueckas (I)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OtHocuTeabHAs MOJICKYJISIpHAd Macca. MaccoBas 7015 XMMHYECKOT0 3JIeMeHTa

B COCTUHEHUH

1.5

KomnuectBo BemectBa. Moisb. MomsipHasg Macca. B3auMocCBsI3p KOJIMYECTBa,
Macchl M 4HcIa CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo Qopmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMUYECKUE SBJICHHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kinaccudukanus

XUMHUYCCKUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCYI0i, ¢ MpaBUIaMu
paboTel B JabopaTopum W mpuéMaMm OOpamieHus C  J1abopaTOPHBIM
o0opy/soBaHHEM, H3yUYe€HHE U ONUCaHWe (U3MYECKHX CBOWCTB 00paslioB
HEOPTraHWYECKUX BEMIECTB, HaOmoaeHne ¢GU3NUecKuX (TUIaBIIGHHE BOCKA,
TasHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHJICHCAIUsS BOJbBI) U
XUMHYECKHX  (TOpeHHE CBEYd, [pOKaJMBaHWE MEIHOW  IMPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIIEHUHM, HAOMIOJeHHE U OINHCaHUe
MPU3HAKOB TPOTEKAHUSA XUMHUYECKHX peaknuii (pa3jokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapusi, paslioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE Kelie3a ¢ PaCTBOPOM

conu meau(1l), m3yuenue crnocob6oB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,




bunsTpOBaHWE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYNCTKU HOBapeHHOﬁ coJim, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB IPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MacChl, CO3JaHUE MOJICIeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kucioponm — anemMeHT u mpocToe
BenlecTBo. Haxoxaenue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIy4YeHUsl KHUCIOopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKHAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHKUE BO3/1yXa,

yCHJIeHHE TapHUKOBOTO 3((eKTa, pa3pyleHre 030HOBOTO CIIOs

2.3

Bonopoa — anemeHT U mpocroe BemiecTBO. HaxokieHue BoAopoaa B MPHPOJE,
¢du3nYecKre W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IMOTYYCHHUS.

Kucnors! u conn

2.4

MounspHslii 00bEM Ta30B. Pacu€Thbl 10 XMMUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacellieHHble 1 HEHACBILEHHBIE PAacTBOPHLI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBass nmons Bemecrsa B pacTBOpe. XUMHYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpoOAE M B KU3HM 4denoBeka. Kpyrosopor
BOABI B MpuUpoJe. 3arps3HeHHe NpHUpPOAHbIX BoA. OXxpaHa M OYMCTKA

MMPUPOAHBIX BO

2.6

Knaccugukanus Heopranmdeckux coenuHeHunidt. Oxcuapl. Knaccugukarus
OKCHJIOB: cojeoOpa3yomue (OCHOBHbBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyronie. Homenknarypa okcuaoB. PHU3HMUECKHE M XUMHYECKUE

CBOICTBa OKCHIOB. [losryueHne okcuaoB

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMbIE
ocHoBaHus. HomeHknatypa ocHoBaHUN. PU3NYECKHE U XUMUYECKHE CBOWMCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinor. dusmdeckue u
XUMHYECKHE cBoMcTBa KucIOT. Psag aktuBHocTH MeTtaiuioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nyeckue M XUMHYECKHE CBOMCTBA COJIEH.




[Tonyuenue coneit

2.10

I'eneTnueckas cBA3b MEXKAY KilaCCaMH HECOPraHU4ECKUX COGI[I/IHeHI/Iﬁ
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XVMMHYECKUH  DKCIEPUMEHT: KadeCTBECHHOE  OIPEACICHUE  COACpKaHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHHE U M3Y4YECHUE
CBOWCTB KHCIIOPOJa, HAOII0AEHNEe B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M NPEKpallleHus: TOpeHus (Iokapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME HUX CBOMCTB, IMOIy4yeHUe, coOupaHue,
pacno3HaBaHUEe M M3Y4Y€HHE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
BostopoJia ¢ okcuaoM Meau(Il) (Bo3MoKHO MCIIOJIb30BaHUE BUAECOMATEPUATIOB),
HaOmo/leHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCII€JOBaHUE
0COOEHHOCTEH pacTBOPEHHUS BELIECTB C Pa3JIMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJEHCTBUE BOJAbI C MeTalIaMM (HAaTpUEeM U KaJbLMEM)
(BO3MOXHO MCHOJb30BAaHUE BUIEOMATEPUATIOB), OIPENEIEHUE PAaCTBOPOB
KACIOT M 1IeJloYeil ¢ IOMOIIbI0 MHIUKATOPOB, MCCIEJOBaHUE OO0pa3LoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INENOYEH, H3y4YEeHHUe
B3aumozeiicteus okcuga Meau(Il) ¢ pactBopom cepHOM KHCIOTHI, KUCIOT C
MeTaJlJIaMH, peaKIni HEUTpaIU3allui, OJyYeHUE HEPACTBOPUMBIX OCHOBAHM,
BBITECHEHHUE OJHOIO0 MeTajula JpYyrdM M3 pacTBopa COJIM, pEIlIeHHe
DKCIEPUMEHTAIbHBIX 3a1ad Mo TeMe «BakHeiime Kiacchl HEOPraHMYECKHX

COCTUHEHUIN)

Ilepunonnueckuii 3akoH u [lepuonueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHne aToMoB. XUMU4ecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITNN

3.1

[lepBple TOMBITKHA KIACCH(PHUKAIMUA XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX A3JEMEHTOB (IEJIOYHBbIe U IIEIOYHO3EMENTbHBIE METaJlIbI,
raJioreHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOphIE 00pa3yroT amdbOTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 31eMeHTOB J[. 1.
Menneneesa. KopotkonepuoaHas 51 JUTMHHOTIEPUOIHAS (hopMbI
Ilepuoauueckoit cucrembl xuMuueckux odnemeHtoB J[.M. Mennaeneesa.
Ilepuoasr m rpynnbl. PU3UYECKUH CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepruoaa U rpymiibl 3JICMCHTA

3.3

Crpoenue atomoB. CocraB aToMHBIX sanep. M3oronbl. Dnekrponsl. CTpoeHHe




JIEKTPOHHBIX 000J04YeK aTroMOB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepuCTUKAa XUMUYECKOTO

3JIEMEHTA 1O ero nojoxxeHuto B [lepuoaunueckoii cucteme .M. Menneneena

3.4

3aKOHOMEPHOCTU M3MEHEHHsI paauyca aTrOMOB XHUMHUYECKHX SJIEMEHTOB,
METAUIMYECKUX MU HEMETAUIMYECKUX CBOMCTB IO TpylmnamM H IEepUOAaM.
3nauenue [lepmoanueckoro 3akoHa u lleproanyeckol CUCTEMBI XUMHUUYECKHUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)KaaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.

3JICKTpOOTpI/ILIaTeJII>HOCTI) XHMHYCSCKHX 3JIeMEHTOB. loHHAas CBSI3b

3.6

Crenenp okucicHus. OKHCIUTECIBEHOBOCCTAHOBUTEIBHBIC pCaKkuru. HpOHCCCLI

OKHCJICHMSA B BOCcCTaHOBJICHHI. OKHUCIMTEIM U BOCCTAHOBHUTEIIHN

3.7

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTAJIJIOB H
HEMCTAJIJIOB, B3aUMOICHUCTBHE THAPOKCHAA LUHKAa C pacTBOpaMH KHCJIOT U
meﬂoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIFOCTPUPYIOHIUX IIPUMEPBI OKUCIIUTCIIBHO-

BOCCTAHOBUTENIbHBIX pEaKluil (fOpeHue, peakliuu pas3ioKeH!sl, COeITMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX di1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalblUsi MU HX
COEMHEHHI B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHune BelecTBa: BHJAbl XUMHUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKU
U BHUJA XUMUYecKol cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BeUIECTB (MEXAYHapoAHasi U TpUBHaJIbHAs). XMUMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM  HEOPraHWYECKUX  COCIUHEHUH,

ICHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMu4yeckux peakiuii Mo pa3anyHbIM IpU3HaKaM (10 YUCTy U

COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ deKkTy, Mo




U3MCHEHHIO CTETEHEeH OKHCICHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH,
[0 YYacTUIO KaTauu3aropa). OK30- M  JHJIOTEPMHUYECKHE peakluH,

TEPMOXUMHNYCCKUEC YPaBHCHMUS. ITonsarue o CKOPOCTH XHUMHYSCKOHN p€aknuun

14

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMI>IX XUMHUYCCKUX pPCaKIUAX. IlousTue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsaTHe 0 XUMUYECKOM PaBHOBCCHUU.
(DaKTOpBI, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYCCKOHN p€aknun MW IIOJIOKCHHUEC

XUMHYCCKOTI'O paBHOBECUA

1.5

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C MCIIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C PA3IMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHbBIE U cIa0ble SIEKTPOIUTHIL.
Peaknum moHHOrO OOMEHA. YCIIOBHS MPOTECKAHHS pPEaKIUii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMN M COJIEM B CBETE€ TPEACTABICHHH 00 3JIEKTPOJUTUYECKON

Aucconuranuu. KauectBeHHnbIe PpCaKu HAa UOHHBI. ITonsTue o TUAPOJTIN3C colen

1.7

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KpPUCTAUTMYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Mpoliecca
JIMCCOIMAINM  KHCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKAaHUs peaKklnii HOHHOTO oOMeHa (00pa3oBaHUE OCa/iKa, BbIIEJICHHUE ra3a,
o0pa3oBaHME BOJBI); OINbBITOB, HUTIOCTPUPYIOUINX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKklUUi (TOpeHHEe, PEeaKIUH pPasiIoKEHUs, COCTUHEHUS),
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KAUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramis! 1 ux COCIMHECHUA

2.1

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue U Gu3nYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha TMIPUMEpE XJopa

(B3auMoJIelicTBHE C MeTalllaMHM, HEeMETaJJlaMH, IIelo4YaMu). XJIOPOBOAOPO.




ComngHast KMUCJIOTAa, XUMUYECKUE CBOMCTBA, MOJIyYeHHE, MpUuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPOAA HA OPraHU3M 4YejoBeKa. BakHeumue XIopuabl U UX

HaXOXICHUC B IIpUPOAC

2.2

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn okucieHus. CTpoeHue u GU3nIecKrue CBOWCTBA
MPOCTBIX BEUIECTB — KHUCJIOpPOAAa M CEphbl. AJUIOTPONHBIE MOAU(PHUKAIIUN
KHMCIIOpo/la U cepbl. XUMHUECKHUe cBoiicTBa cepbl. CepoBOOpOA, CTPOEHUE,
¢usznueckue M XUMHUYecKue cBOHCTBAa. OKCHUIBI cepbl KaK MpeICTaBUTENH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NIECKUE U XUMHYECKHE CBONCTBA
(obmue Kak mpeAcTaBUTENS Kiacca KHCIOT W crenuduueckue). XUMHUECKUE
peakuuu, JeXalue B OCHOBE MPOMBIIUIEHHOTO cloco0a IMOIYy4YeHUs CEpHOM
kucioTel. Ilpumenenue. Conu cepHOM KUCIOTHI, Kau€CTBEHHAs peaklMs Ha
cynbdar-uon. Haxoxxnenue cepbl U €€ COCIMHEHUM B MPUPOJIEe. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COCTUHEHUSMU cepbl (KUCIOTHBIE TOX[IH,

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

2.3

OOmast xapaktepucTuka 5ieMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUS. A30T, paclpoCTpaHEeHHE B IPUPOJIE,
¢du3nueckue U XuMHUeckue cBoiictea. Kpyrosopor azora B npupojie. AMMUaK,
ero ¢u3nMveckue M XMMUYECKHE CBOMCTBa, ModydyeHue M mnpumeHeHue. Comu
aMMOHUA, nux (i)nanecxne n XUMHUYCCKUC CBOﬁCTBa, INPpUMCHCHHUCE.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THas KUCIIOTA, €€ IOJyYEHHE,
¢dbu3mvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak TPEACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolei
Cpeabl COEMHEHUSIMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, punUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, Qusnyeckue u
XUMHUYECKHE CBOWMCTBa, mosrydeHue. lMcmonb3oBanue ¢ocdaroB B KauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

Obmass xapaktepuctuka 31neMeHToB I[VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
MOTU(UKAIMK, PACIpPOCTpPaHEHHE B MpHPOJE, (U3NUYECKHE U XUMHUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yriepona,

uxX (uznyeckrue M XUMHUYECKHE CBOICTBA, NEHCTBHE Ha JKUBBIE OPTaHU3MBL,




MOJTyYeHHE U TMPUMEHEHHE. JKOJIOTHYECKHE TTPOOIEMBI, CBS3aHHBIC C OKCHUIIOM
yraepona(IV); rumore3a r1iI00aIbHOTO TOTEIUICHUS KIUMATa; MapHUKOBBIM
apdekT. YrompHas KucioTa M €€ Ccond, HX (QUIUYECKUE M XHUMUYECCKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KauecTBeHHas peakius Ha KapOoHart-
noHbl. Mcnonp3oBaHnue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34MCTBE

2.6

[lepBoHauabHBIC TOHATUS 00 OPraHWYECKHX BEIIECTBAX KAaK O COCAMHEHHSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIeH, 3TaHoJ, IJHULEpPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormuecku
BaXHBIX BEIECTBAX: XMpaX, OeNKax, YriaeBoJaX — M HX POJIHU B IKU3HU
yenoBeka. MaTepuaabHOE €IMHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COCTUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XHUMHUYECKHE CBOWCTBA, TWOJYYCHHUE U
npumenenue. CoenuHeHus KpemMHUsi B mnpupoje. OOmue mnpeacraBieHust 00
okcune kpemaus(IV) u kpemHueBoii kuciore. CHIMKAThI, UX HCIIOJIb30BAaHKUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BakHEHIIIHE CTPOUTEITHLHBIC MaTEPHAIIBI:
KepaMHKa, CTEKIIO0, IIEMEHT, OeTOoH, jkene300eToH. [Ipobiembl Oe3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUIN SKCIIEPUMEHT: U3Yy4eHUE O0pa3lloB HEOPraHWYECKUX BEILIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJICHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpPa)Karollue
¢u3nyeckue U XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COCAMHEHUI (BO3MOKHO
WCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPHUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO HCITOJIb30BAaHWE BHUJCOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH U HaONMIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJNBb30BaHUE BHJIEOMATepHalIOB), oOpa3amu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; TIOyYeHHe, cCOONpaHne, paclo3HaBaHue 1
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3alMO/JICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEAbIO (BO3MOXKHO

UCIOJIb30BaHUE BUJECOMATEPHUATIOB); H3yUYE€HUE MOJIENe KPHUCTaNINYECKUX




pemwéTok anmasza, rpadura, (¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azcopOLUU PacTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; IOJIy4YeHUE, cOoOMpaHME, PAClO3HAaBaHWE M M3y4YEHHUE CBOMICTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAYEeCTBEHHBIX pEaKUWid Ha KapOoHAT- u
CWIMKAaT-HOHbl ¥ M3y4YEHUE IPU3HAKOB HX IPOTEKaHUS; O3HAKOMIICHUE C
MIPOAYKLIIMEH CUIMKATHOM IPOMBIIIICHHOCTH; PEIICHHUE 3KCIEPUMEHTAIbHBIX

3aaa4 110 TEMC «BakHene HeMeTaIbl 1 uX COCOUHCHUA»

Merannsl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxkennss B Ilepuonuueckod cucreMe XUMHYECKHUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnnueckas CBs3b U
METAJNIMYECKasl ~ KpUCTaUIMYecKass pemeérka. OJIEKTPOXUMUYECKUN  psf

HaHpH)I(eHI/Iﬁ MCTaJJIOB

3.2

duznyecknue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTauioB. [loHsATHE O KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTalb, 4YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[[lenounsle MeTayuibl: nosnoxeHue B llepumonnyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE MX aTOMOB; HaX0XJIECHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHUJIbI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHMe MIENIOYHBIX METauIOB M HX

COE€IUHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWe B npupoje. PU3MYecKue W XUMHUYECKHE CBOMCTBA
MarHus M Kaiplius. Baxuelmue coequHeHus Kanblus (OKCHA, TUIPOKCHUI,

conu). JKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMI: TonoxkeHue B llepuonmyeckol cucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA aMOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHUA

AJTFOMHUHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB JI. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAXOXIECHHE B mpupoje. DPu3nMdeckue u
XUMUYECKUE CBOMCTBa xene3a. Okcunabl, TUApokcuabl U conu kenesa(ll) u

xene3a(lll), mx coctas, CBOMCTBA 1 TTOJTyYCHHUE




3.7

XHWMHYECKUH SKCIIEPUMEHT: O3HAKOMJICHUE ¢ 00pa3liaMu METAIIJIOB M CILJIAaBOB,
X (pU3MYEeCKMMH CBOWCTBAMH; W3YYCHHE PE3YyJIbTaTOB KOPPO3HH METAIIJIOB
(BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPHAJIOB), ocoOeHHOCTEH
B3aUMOJICMCTBUSL OKCHJA Kajbllud © HaTpus C BOJOH (BO3MOXHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB); HCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUS KAa4YeCTBEHHBIX PEaKIIMi Ha HOHBI
(mMaraus, xanblus, adroMuHus, nuHka, sxeneza(ll) u sxenmesza(lll), menu(Il);
HaOJII0JICHUE W ONMHCAaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaiuss ©W  Kajublusa  (BO3MOXKHO  HMCIIOJIb30BAHWME  BHJIEOMATEPHAIIOB);
uccaenoBaHrue aM(GOTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxueime MeTauibl U

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaa

4.1

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HCBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe mCIIONB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMomp Ipu XUMHUYCCKUX OXKOI'aX U

OTPABJIEHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromet cpensl [IJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIeM.
[IpupoaHble HMCTOYHMKH YTIEBOIOPOAOB (Yrojb, MPUPOIHBIA Ta3, He(dTh),

IMPOAYKTBI UX nepepa60TKH, HX POJIb B 6LITy W NPOMBIIIINIICHHOCTH

4.3

XUMUYECKUU OKCIICPUMCHT: U3YUYCHUC 06pasu013 MaTcpHraIoB (CTGKJ’IO, CIIJIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

11

0 TII03HABAaEMOCTH SIBJICHUU IMpHUpOAbl, ITOHHMAHHEC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAYYHbIX MCTOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATh MOJICIN JJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaTBbHON NESITEIBHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTH)KCHHSX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYJAIONMIMMCS paccMaTphBaTh
XUMHIO Kak cepy cBoeit Oyayiieit nmpodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPO(QUIBHOIO MpeaMera

MIPH MEPEXO0/I€ HAa YPOBEHH CPEAHETO 001ero 00pa3oBaHus

Bnanenne cucreMod XHMHUYECKHUX 3HAHMH H YMCHHUEC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMHWYECKHUE TIOHATHSA: XUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb (CpedHsis), XUMHUYecKas
peaKkuys, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMelleHus, peakuu oOMeHa, TeIuloBod 3¢ (eKT peakluu, dK30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBasi OIS XMUMHUYECKOIO
AJIEMEHTA B COEIMHEHUH, MAacCOBasl 10JIs1 M MPOLIEHTHAs! KOHLIEHTPALIUs

BCIICCTBA B paCTBOPC, AAPO aToOMa, BHGKTpOHHBIﬁ cIion aroMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBLHOCTD, TIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaIM4ECKas  CBA3b,
KpUCTa/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, aHMOH, SJIEKTPOJIUT M HEDJIEKTPOJIHUT,
ANIEKTPOJIUTUYECKAs  JIUCCOLMAIMS, PEaKIMU HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME M  BOCCTAHOBIECHHME, DIIEKTPOJIH3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XMMHUYECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCTAJLII0B, CILJIaBbI

2.2

OCHOBOITOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHsI Macchbl,
nepuonnueckuil 3akoH J[.M. MenneneeBa, 3aKOH INOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanuun

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

3.1

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM wyHcIe MHHEpaJbHbIE YAOOpPEHMs, METaUlbl U CIUIABHI,
IPOAYKTHl TEPEpadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOIOPOIOB
(yriasi, mpupoAHOro Trasza, He()TH) B OBITY, CEbCKOM XO3iHCTBE, Ha
MPOM3BOJICTBE W TIOHMMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YTJIIEBOJIOB
JUIS OpraHW3Ma 4YelloBeKa; YMEHHE MPOrHO3UPOBATh BIHSHUE BEILECTB

N XUMHYCCKUX IMPOLCCCOB HA OpPraHMU3M YCJIOBECKA M OKPYKAIOIIYIO

HNPUPOJHYIO Cpey

3.2

YMCHHUC HUHTCIPUPOBATH XUMHWYCCKUC 3HAHHA CO 3HAHUAMH OPYTrux

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHUKAMHM WH(OpMaLUU
N0 XUMHM (Hay4dHas WM Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BfIICCTBaAX, HX
MMPEBPAIICHUAX u MMPaKTUYICCKOM MMPUMCHCHUU n YMCHHC

HUCIIOJb30BaTh €€ MJIs PEIICHUA y‘le6HO'H03HaBaTCJ'IBHBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHHHOTO arrmapara M CHMBOJIMYECKOI'O

A3bIKa XMMUH JUISI COCTaBJCHUsI (HOPMYT HEOPTraHWYECKHX BEILECTB,




YpaBHEHUN  XUMHYECKHMX  pEakIUd; OCHOBAMHM  XHMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHne oOBSACHATH CBsI3b MOJOXKEHHS 3eMeHTa B Ilepuonmueckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XMMHUYECKUX DJEMEHTOB (COCTaB W 3apsii sapa, odiiee dYHcio
AIIEKTPOHOB), PACHpPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIbIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCUMOCTM  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT IOJOXEHHUS JJICMCHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEPUOAAX U TIABHBIX
MOJTPYIIax) U AJIEKTPOHHOTO CTPOCHUS aToMa
7 YMenue kiraccupuImpoBarh:
7.1 XAMHUYECKHE DJIEMEHTHI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINU
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTEINCHb OKUCJICHHS XUMHUYECKUX JJIEMEHTOB, 3apsil
' MOHA
89 BUJ XUMHYECKONH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COCTUHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BEMIeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHCITUTENh © BOCCTAHOBHUTEIb
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATpUW, Kalud, MarHui,
KaJIBITM, aTFOMHHHM, JKEJI€30)
CIIOXHBIX BEIISCTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOjAa,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaioB [-IIA rpynn, amomunus, menu (II), uunka, xenesa (II u
' III), oxcuap! yrnepona (II u IV), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV m VI), cepuucras, cepnas, a30TUCTas, a30THasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 IIPOTHO3MPOBaTh M  XapaKTepU30BaTb CBOMICTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHUC BCHICCTB B
3aBHUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBHIX

VYMeHue cocTaBIsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakiuii HFOHHOTO 0OOMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKMX BEUIECTB
10.4 MOJTBEPKIAIONIMX TEHETUICCKYIO B3aUMOCBSI3b MEXK]Ly HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUYEThI):
111 OTHOCHUTEJIBHYIO MOJICKYJSIPHYFO M MOJSIPHYKO MacChl BEIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpaBHEHUSAM XHMHUYECKUX PEAKIUH W HAXOAHWTh KOJIUICCTBO
' BelecTBa, 00BEM U MacCy peareHTOB WM MPOIYyKTOB PEaKluu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAaMH  HAY4YHOTO  TMo3HaHUS (HaOIroAeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIISCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MIPETIOKUTE MTYTH €€ PEIICHUS
122 06e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MOCyA0H U JabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TOBCETHCBHOW JKM3HH, TIPABUJIAMH TTOBEJICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3JACHCTBHS Ha JKHUBBIE OPraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U MPEAOTBPAIIEHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hanuune mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBIICHUS
CIIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 W3YYCHHE U OMHUCaHne (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE




C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMH SIBJICHUSIMH, OIIBITHI,

WJUTIOCTPUPYIOLTUE TPU3HAKY MPOTEKAHUS XUMUUECKUX PEaKIIUi

13.2

U3y4eHHe CIIOCOO0B pasJieeH s cMecel

13.3

NOJYy4eHHE KHUCIOPOAAa M M3Y4EHUE €ro CBOWCTB; MOJIy4YCHHE
BOJIOPOJIa U U3YYEHHUE €r0 CBOWCTB; MOJYyYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOfICTB; MOJIY4YCHHNEC aMMHAaKa U U3YUCHUC CT'O CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM J0JeH

paCTBOpéHHOFO BCIIECTBa

135

IpUMEHEHHE MH/INKAaTOPOB (;makmyca, METUJIOpaHka u
¢denondTanenna) I ONPEAETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHCJIOT U menoqeﬁ

13.6

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKHX BEILLIECTB
Pa3IMYHBIX KJIACCOB; U3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPUMBIMH
OCHOBAaHUSIMU, COJIIMH; IIOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
UCCleIoOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACCBI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'I€KTpOJ'II/ITI/I‘~I€CKa${
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«BaxHeHIe MeTaiIbl U UX COCAUHCHUA»

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklMii MOHHOrO OOMEHAa; KaueCTBEHHbIE pEeakIH Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HMOHBI: XJIOPHA-, OpOMUJI-,
uomua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-WOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmenue:

141

NPpEACTAaBIATL PE3YJIbTATBI SKCIICPUMCHTA B (I)OpMC BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/IH U BBIABJIIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATh CBA3U MCIKAY PCAJIbLHO HaGJHOI[aCMI:IMI/I XUMHUYCCKUMU

SBJICHUSIMU U TPOIIECCAMHU, MPOUCXOIAIIUMHU B MaKpO- U MUKPOMUPE,




OOBSICHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1€MEHT COAECPKAHMS
1 IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS
11 Uucreie BemecTBa U cMecr. CrocoObl pa3aesieHus: cMecei
1 ATOMBI ¥ MOJIEKYJBI. XUMHYECKHE dJIeMEeHTbl. CHMBOJIBI XHUMHYECKUX
' 31eMeHTOB. IIpocThie U cil0KHBIE BELIECTBA.
13 Xumunyeckas popmyna. BaieHTHOCTh aTOMOB XMMHUYECKUX A51eMeHTOB. CTeneHb
- OKHCJICHUS
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAas aTOMHas Macca.
14 OtHocuTeNnbHAas MOJIEKYJIApHasg Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KonuyectBo BemectBa. Moabs. MomsipHass macca. MomsipHblii 00bEM Ta3oB.
' B3auMocCBA3b KOJIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHULL BEILIECTBA
16 Pusnyeckue M XUMHUYECKHUE SIBICHUs. XUMUUYECKasd peakuus U €€ NMPU3HAKH.
' 3aK0H COXpaHEHUsI MACChI BEIIECTB. XUMUYECKUE YPABHEHUS
5 Ilepnonnueckuit 3akoH M lleprognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepuoanueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX 3eMeHTOB [[. 1.
2.1 Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOTO HOMEPA,
HOMEpPOB IIEpUOJIa U TPYIIBI DJIEMEHTA
Crpoenune aromoB. CocTtaB atroMHbIX saep. M3oromel. DnexktpoHsl. CTpoeHue
2.2 AJIEKTPOHHBIX 000J0YE€K aTOMOB TeEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuoanueckoit cucremsl [I.11. Menneneena
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUONIOB, Kalus, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
2.3 METAIMYECKUX W HEMETAJUIMYECKUX CBOWCTB) W WX COCIUHEHHH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomgmyeckoil cucreme u
CTPOEHUEM HX ATOMOB
3 Crpoenue BemecTBa
31 Xumnueckass cBsi3b. KoBaneHTHass (HOJsipHass W HEMOJSIpHasl)  CBS3b.

SJ'IGKTpOOTpI/IHaTeJ'IBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




MeTtaninyeckas CBsI3b

3.2

Tunbl KpUCTANIMYECKUX PEWETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYSCKOH CBSI3U

Baxuneimme MMPEACTAaBUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemeramner u ux

COCOAMHCHUS. Mertannsl U UX COCAMHCHU

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdoTepHbIe) u
HecoeoOpa3yrome; OCHOBaHMK (IIETOYM W HEPAaCTBOPHUMBIE OCHOBAHWS);
KHACIOT  (KHCIOPOJCOACpKAIMEe ©  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2

@u3nyeckue MW XMMUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajiud, Marovusd W KaJIbOWs, aJJlOMUHUSA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTalJIOB

4.4

dusznyeckue U XUMHYECKHE CBOMCTBA BOJOPOJHBIX COECIMHEHUI HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (1V, VI),
azota(Il, IV, V), docdopa(Ill, V), yrnepona(ll, IV), kpemuus(IV). ITonyyenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cpoictBa okcunoB: MeTtamwioB [A-IIIA rpynn, munka, mequ(Il) u

xenesza(ll, III). [TonyyeHne okcua0B METAIIIOB

4.7

XUMHUECKUE CBOMCTBa OCHOBaHUN U aM(OTEpHBIX T'MJPOKCHAOB (Ha MpUMEpe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, 1uHKa). llomydeHwe ocHoBaHMT U

aM(OTEPHBIX THIAPOKCH]IOB

4.8

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEepHOH, a30THOH, (ochOpHOU, KpeMHHEBOU, yroibHOW. OcoObIe
XMMHUYECKHE CBOWCTBA KOHIICHTPHUPOBAHHOW CEpHOM M a30THOM KHCIOT.

[Tony4yenue kucnot

4.9

OO0mme XuMHYECKUE CBOMCTBA cpenHux coe. [lomydenue coneit

4.10

[Tonydyenne, coOupaHue, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

411

[lomyyenne amMmuaka, CepHONH M Aa30THOM KHUCIIOT B MpOMbINUIeHHOCTH. OO01ue




CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

412

I'eneTnueckas cBA3b MEXKIY KilaCCaMH HECOPraHU4ECKUX COGI[I/IHeHI/Iﬁ

Xumudaeckue peaKiuuu

5.1

Knaccudukanust XUMHYECKHX peakuuil Mo pa3IMyHbIM MPU3HAKaM: MO YHCITy U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TemioBoMy 3¢ dekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

TennoBoii 3 PeKT XUMHUECKONW peakluy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

U DHAOTEPMUYECKHE peaki. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIBFHOBOCCTAHOBUTEIILHEIC pCaKkuru. OKHCIIMTEIN U BOCCTAaHOBHUTCIIH.
Hpoueccm OKHUCICHUA u BOCCTaHOBJICHUA. :‘)HGKTpOHHHﬁ OanaHC

OKHCIUTEILHOBOCCTAHOBUTCIILHOM pCaKkuuun

5.4

Teopust AMEKTPOTUTHYECKON nuccoruanui. KaTuoHbl, aHMOHBI. DJIEKTPOIUTHI U

HEOJICKTPOJIMTLI. CuibHbIE U c1a0bIe QJICKTPOJIUTEI. CreneHb Aucconruanumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBHS IMPOTCKAHHA peaKHI/Iﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAIIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B TIOBCEAHEBHOM JKM3HM 4eloOBeKa. be3omacHoe
UCMOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBafl nmoMoump MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeW cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBPALCHHS
[IpenenbHast nomyctumas koHueHtpanus BemecTB (IIJIK). Pomnp xumuu B
pELICHUH HKOJOIMYECKHX MpoOieM. YCuieHHe MapHUKOBOro »(dekra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azota, ¢ocdopa, yriaepojaa, KpeMHUS U UX COCTUHEHUN B
ObITY, MEAMLMHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHue
METAJIJIOB U CIUIaBOB (CTalb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH UX coeAnHeHuH. [IoHsATHe 0 KOppO3UH METaIOB, OCHOBHBIE

CIoCOObI 3alIUTHI UX OT KOPPO3UU

6.4

[TpuponHble UCTOYHHKH YTJIEBOJIOPOAOB (Yyroyib, NPUPOIHBIA ra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIILIEHHOCTH

6.5

[lepBoHayanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTMHEHHSIX
yrieposa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCYCHAs! KHUCIIOTA).

[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX




POJIN B )KU3HU YCIIOBEKA

7 Pacuérer:
7.1 o ¢popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) J0JIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 [0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






