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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOT'O oO1ero oOpa3oBaHusl,
npencrasieHHbix B PI'OC OO0, a takxke Ha ocHOBE (enepanbHOU padoueit
MpOrpaMMbl BOCTIMUTaHUS U C YYETOM KOHLEMIMU MPENoJiaBaHus y4eOHOTrO
npenmera «XuMHs» B 00pa3oBaTelbHbIX —opraHuzauusx Poccuiickoit
denepanuu.

[Iporpamma no xumMuu Aa€T MPEACTABICHUE O IIENAX, OOIIeH cTpaTeruu
0o0yuyeHHUs, BOCHUTAHUS U Pa3BUTUS OOYYAIOUIUXCS CPEACTBAMH Y4eOHOIO
MpeAMeTa,  YCTAHAaBIMBAECT  00fA3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
npeAycMaTpUBaeT PaCIpEleICHUE €ro Mo KiaccaM U CTPYKTYpHpPOBAHHUE IIO
pazzienaM M TeMaM MPOrpaMMbl MO XWMHH, OINPEIETSAET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHyEMYIO
MOCJEAOBATEILHOCTh M3YUYEHUSI XUMHUHM C YUYE€TOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSA3€H, JIOTMUKM Y4E€OHOro TMpollecca, BO3PACTHBIX
0COOCHHOCTEH OOydYarommxcs, ONpeaeiseT BO3MOXKHOCTH MpeaMeTa IS
peanu3anuu TpedOBaHMI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
MIporpamMMbl Ha YPOBHE OCHOBHOT'O 00OLIEro 00pa3oBaHus, a TAKXKe TPEOOBAHUM K
pesyjibTataM OOy4YeHUs XHMHHU Ha YpOBHE IieJedl Hu3yueHusl mpeaMmeTra |
OCHOBHBIX BHUJIOB Y4Y€OHO-TIO3HABATEIILHON JACSITEIBHOCTH OOYYaroIerocs Mo
OCBOEHUIO yU4e€OHOI0 CO/IeP KaHUA.

3HaHWE XWMUU CIY>KUT OCHOBOU JUIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro NpeJcTaBIeHu 0 MaTEPUAIIBHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTParOT (HOpMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPTUU W 00 SBOJIOIMU BEIIECTB B MPHUPOJIE, O MyTIX PEHICHUS TII00aTbHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOMW, YHEPTETHUECKOM,
MUIIEBON U KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peaju3allMi  BO3MOXKHOCTEH JJid CaMOpa3BUTHUS U
dbopMHupOBaHUS KYJIBTYphl JIMYHOCTH, €€ oOmed u QyHKIHOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEN
oOydJaroumxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW y4eOHOH J1eATeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KakKk B
MOBCEIHEBHOM JKU3HU, TaK U B PO ECCHOHATBHON ACSITENbHOCTH;



3HAKOMHT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIAIA HA €AWHCTBO TMPUPOABI W  YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH
00yuJarommxcs;

CrIocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSIM, K TNPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B
IKOJIOTHYECKOE 00pa3oBaHUE 00YUarOITUXCS.

JlaHHbBIE HaIpaBJICHUS B 00YYEHUM XMMHH O0ECIIeUUBAIOTCS crieluuKon
collepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuecKu
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKU XUMHUH Ha ONPECIEHHOM dTare
€€ pa3BUTHUA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHusi OPUEHTUPOBAH Ha
OCBOCHHE OO0YYaIOIIMMUCS CUCTEMbI MIEPBOHAYATBHBIX MOHATUN XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX MOHSATHI
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus OporpaMMBbl 10 XuMuu chOpMUPOBAHA HA OCHOBE
CHUCTEMHOI0 Mojxonaa K €€ uzyuennro. Cogep:kaHue CKIAAbIBAETCA U3 CUCTEMBI
MOHATUM O XUMHYECKOM OJJIEMEHTE M BEIIECTBE WU CHUCTEMBI IIOHATHU O
XxuMuueckoil peakuuu. O0e 3TH CUCTEMbl CTPYKTYPHO OPraHU30BaHBI IIO
MPUHIMITY TOCIEI0BATEILHOTO Pa3BUTHUSI 3HAHWA HA OCHOBE TEOPETHUYECKUX
IIPEJACTABIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3axkona [[. M. MeHnmeneeBa Kak OCHOBHOI'O 3aKOHa
XHUMHH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpPEACTaBICHUN 00 DSICKTPOJUTUYECKON JHUCCOIMAIIMN BEIICCTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPUYECKU
MOJIYYEHHBIX W OCMBICICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIbHO OT
OJIHOTO ypOBHS K JAPYromMy, BBINOJHSIS (DYHKIUH OOBACHEHUS W
MIPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUS M BO3MOKHOCTEU MPAKTHUYECKOTO
MIPUMEHEHUS U MOJIYYEHHUS U3YUAEMbIX BEILIECTB.

OcBoeHue mnporpaMMmbl 1O XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEICTABICHUS O XUMUYECKOUN COCTABJISIONIEH HAYYHOM KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM NPUPOJbI, LIEHHOCTHOTO OTHOIICHUA K HAyYHOMY 3HAHUIO U
METOJaM IO3HaHUs B Hayke. M3yueHne XUMUM MPOUCXOIUT C MPUBJICYEHUEM
3HAHWM W3 paHee HM3YyYCHHBIX YYEOHBIX MpeaMeToB: «OKpyKarouumi MHupy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 KIaccy.



[lpy wu3ydyeHWHn XUMHH NPOUCXOAUT (HOPMHpPOBAHHE 3HAHUN OCHOB
XUMUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHM S, TPAKTUYECKON
NEATEIBbHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya yyeOHOro npeaMera COCTOUT B (POPMUPOBAHUM CHUCTEMbBI XMMHYECKUX
3HAaHUA — BaXXHEHIMX (AKTOB, TOHATUH, 3aKOHOB U TEOPETUYECKHUX
MTOJIOKEHUM, JTOCTYMHBIX O00OOIIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, s3bIKa
HayKH, B IPUOOIIEHUH K HAyYHBIM METO/IaM MO3HAHUS IPU U3YyUYEHUH BELECTB
U XUMHUYECKUX PEaKIHil, B YOPMUPOBAHUH U PA3BUTUH IO3HABATEIbHBIX YMEHUN
U UX NPUMEHEHUH B y4eOHO-IIO3HABATEIbHOW M y4e€OHO-HCCIIEI0BATEIbCKON
JEeATEIbHOCTH, OCBOCHHHM MpaBUJ O€30MaCHOTO OOpallleHHs C BEIIECTBAMHU B
ITIOBCETHEBHOM KU3HM.

[Ipu n3yyeHnn XMMHUM Ha ypOBHE OCHOBHOT'O O0IIIEr0 00pa30BaHMsI BaXKHOE
3HaYeHHUe NMPUOOPENN TaKUE LI, KakK:

— (OpPMHUPOBAHUE HWHTEJUIEKTYyaJIbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY MPUHATHIO PEIICHHUI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HamnpaBJICHHOCTh OOydYeHHsT Ha CHCTEMAaTUYECKOE MpPHUOOIICHHE
00y4aromuxcst K CaMOCTOSITENIbHON MO3HABATEIbHON AEATEIbHOCTH, HAYyYHBIM
MEeTOJiaM MO3HaHusl, (GOPMUPYIOIIUM MOTUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUMU;

—  of0ecrieyeHWe  YCJOBHH,  CIOCOOCTBYIOIIMX  NPUOOPETEHHIO
OoOy4JarlIMMUCSl  OMbITa PAa3HOOOpPA3HOM  JAESATENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJFOUEBBIX KOMIIETEHIMI), HUMEIOLIUX
YHUBEpCAIbHOE 3HAUECHHE JIJISl PA3JIMYHbBIX BUIOB JI€ATEIbHOCTH;

— (QopMupoBanue o0mel (QYHKIIMOHATBHOH M €CTECTBEHHO-HAy4YHOU
IrPaMOTHOCTH, B TOM 4YHCJE€ YMEHUH OOBSCHATH U OLICHUBATH SIBJICHUS
OKPY’KaIOIIEr0 MUPA, UCHOJb3ysl 3HAHUS U OMNbIT, MTOJYYEHHBIE TPU U3YYECHHH
XUMUH, MPUMEHATh MX NPHU PEIICHUH NpoOJeM B TOBCEAHEBHOM XU3HU U
TPYAOBOM IEATEIBHOCTH;

— (dopmupoBanre y O0OydalOMMXCAd TyMaHUCTUYECKUX OTHOLICHUH,
MOHMMAHUSA LEHHOCTH XHMHMUYECKHUX 3HAHUM Il BBIPAOOTKU 3KOJIOTUYECKU
11eJIeCO00pa3HOro TOBEJACHUSI B OBITY U TPYAOBOM NEATEIbHOCTH B IIENIAX
COXPaHEHHUs CBOETO 3/I0POBbs U OKPYKAOIIEU IPUPOLHONU CPEBI;

— pa3BUTHE MOTHUBALMM K OOYYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOEHHS OOIIEUETIOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQHIIS U HAPABICHHOCTH JATbHEUIIIETO
00yueHus.



OOmiee uyncno 4YacoB, OTBEAEHHBIX ISl M3YYEHHS XHMHU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTanisieT 136 yacoB: B § kinacce — 68 yacoB
(2 yaca B Hezren0), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).



COILEPKXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaya/bHBbIC XUMHYECKHE TOHATHS

[Ipenmet xumun. Posib XUMUM B KU3HU YEJIOBEKA. XUMUS B CHCTEME HayK.
Tena u BemecTtBa. PU3WUECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSTHHE
BenectB. [loHsATHE 0 METOAX MO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 3JEMEHThl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThIe U CIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OTtHOocUTENBHASE MOJIEKYJIIpHAsl Macca. MaccoBast 10JIs1 XMMUYECKOTO JIEMEHTA
B COC/IMHECHHH.

KomnuectBo BemecrBa. Monb. MomsgpHas wacca. BzauMocBssb
KOJIMYECTBA, MACChl M YHCIA CTPYKTYpPHBIX €IMHHUII BeliecTBa. Pacy€rsl mo
(dopMyramM XUMHUYECKUX COEAMHEHUH.

@u3nueckue W XUMHYECKHE SBICHHUS. XHUMHUYECKas peakuuss u eé
OPU3HAKU. 3aKOH COXPAaHEHUS MacChl BELIECTB. XHMHYECKHE YpaBHEHMS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEeHUs, Pa3IoKEeHHs, 3aMEICHUS,
oOmeHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOI MMOCYy10H, MpaBuiiaMu paboThI B 1abOpaTOpuu U
npuémamu oOpaieHus ¢ 1abopaTopHbIM 000PYI0BAaHUEM, U3YyUEHUE U OTICAHUE
(¢u3nuecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEUIECTB, HaOI0/IeHHE
dbu3nyeckux (MUIaBJIeHUE BOCKA, TasHUE JIbJla, pacCTHUpPAHHE caxapa B CTYIIKE,
KUIIEHHWE U KOHJEHCAIMs BOJbl) U XUMHUUYECKUX (TOPEHHE CBEUU, MPOKATUBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KHCIIOTOM) SIBIICHUM, HaOTI0/ICHUE
U OINMCaHUeE NPU3HAKOB MPOTEKAHUS XUMUYECKUX Peaklnii (pa3iiokKeHue caxapa,
B3aMMOJICCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioxKeHUue THIPOKCUIA
meau (1) mpu HarpeBaHuu, B3aMMOJCICTBUE KEJI€3a C PACTBOPOM COJIM MEAU
(I1), wu3ydenue cHocoOOB pa3aeieHUsT CMECEH: C TIOMOIIBI0 MarHuTa,
¢buabTpOBaHME, BBIIAPUBAHWE, MAUCTHLIAIMUSA, XpomaTtorpadwus, IPOBEICHUE
OUYMCTKH MOBAPEHHOM COJIM, HAOIIOJACHUE U ONMKUCAHKUE PE3YJIbTATOB IPOBEICHUS
ONbITa, WUIFOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MaccChl, CO3JaHHUE MOJECIEN
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHeimue npeacTaBuTe I HEOPraHUYECKHX BELECTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — 3neMeHT U mpocToe
BemecTBO. HaxokaeHue kucimoponaa B MPUpPOAE, PU3NYECKUE U XUMUYECKUE
cBoiictBa (peakuuu ropenusi). Oxcupabl. [Ipumenenne kuciopoaa. CrocoObl
MOJIy4eHHs] KHUCJIOpoJa B JabopaTopud W NpOMBIIUIEHHOCTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoit 3pPexT XUMUYECKON peaklny, TEPMOXUMHUYECKUE YPaBHEHUS,
9K30- U DHJIOTEPMUYECKHE PEaKIUU. TOIUIMBO: Yrojiib U METaH. 3arpsA3HCHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — asmeMeHT M mpocrtoe BemiecTBO. HaxoxkaeHue Boaopoaa B
npupoae, (U3MYECKUe U XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOObI
noxydenus. Knemorel u conu.

MounsipHbIit 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSM.

dusnueckne cBoMCTBAa BOAbl. Boma kak pactBoputens. PacTBopsl.
HaceplienHble M1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJIE.
MaccoBass 107 BEHIECTBA B PACTBOPE. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBaHus1. Posib pacTBOpOB B IPUPOJE U B )KU3HU UesoBeka. KpyroBopoT BoJbI
B [IpUpOJie. 3arpsi3HEHUE NTPUPOHBIX BoA. OXpaHa U OYMCTKA MPUPOIAHBIX BOJI.

Kiaccudukanus Heopranndeckux coeauHenuid. Oxcuabl. Kimaccudukarus
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, amM{pOTEpHBbIE) U
HecoseoOpazyroue. Homenknatypa okcuaoB. dusmyeckne U XUMHYECKUE
cBoMcCTBa OKCHIOB. [losTydeHre OKCUIO0B.

OcnoBanus. Knaccudukanuss OCHOBaHMIA: IMIENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHui. Ou3zndeckue U XMMHYECKUE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknatypa kuciaot. @usndyeckue u
XMMHUYECKHE CBOMCTBA KucCIOT. Psan aktuBHoctn MeraiuioB H. H. bekerosa.
ITonydeHnue KuCIoT.

Comu. Homenknatypa coseil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tomyyenue coueil.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KAUEeCTBEHHOE OIPEACIICHHE COJEpKaHUsl KHUCIOpoJa B  BO3JAYXE,
NoJIy4eHHe, COOMpaHHe, pacro3HAaBaHWE W HU3YUYEHUE CBOICTB KHUCIOpPOAA,
HAOJIOICHHE  B3aUMOJEMCTBUSL  BEUIECTB C  KHUCJIOPOJOM M YCJIOBHS
BO3HMKHOBEHUS M IPEKPAILEHUs TOpEHUS (I10Kapa), 03HAKOMJIEHHUE ¢ 00pa3laMu
OKCHJIOB U OIHUCAaHUE MX CBOMCTB, MOJy4Y€HHE, COOMpPAHME, PACIIO3HABAHUE U
M3Yy4YEHUE CBOWCTB BOAOPO/1a (TOPEHUE), B3aUMOAECICTBUE BOJOPOAA C OKCHIIOM
meau (I1) (BO3MOXKHO HCIONB30BAaHUE BUJIEOMATEPUANIOB), HAOJIOJICHHE



0o0pasloB BEMIECTB KOJWYECTBOM | MOJb, HCCIEAOBAHHE OCOOCHHOCTEH
pacTBOPEHUsS] BEHIECTB C PA3JIMYHOM PACTBOPUMOCTBHIO, MPUTOTOBICHUE
pAacTBOPOB C ONPEICIEHHOW MACCOBOM JIOJICE PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICUCTBHE BOJIBI C MeETa/llaMH (HATpUEM U KajbliieM) (BO3MOXHO
WCTIOJIb30BaHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE 0OPA31I0B HEOPTaHUUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIO/ICHHE U3MEHEHUSI OKPACKHU UHIUKATOPOB B
pacTBOpax KHUCIOT M Iejoue, uzydeHue B3aumojenctaus okcuaa menu (1) ¢
pPacTBOPOM CEPHOM KHCIJIOTHI, KUCIOT C METaJUlaMH, pPEaKUUid HEWTpaIu3aluu,
IIOJIy4€HUE HEPACTBOPUMBIX OCHOBAHUMU, BBITECHEHUE OJHOTO METajula APYTrUM
W3 pacTBOpPa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxHenime
KJIACChl HEOPTaHUYECKHUX COCTMHEHUIN.

IHepuoanuyeckuit 3axkoH u Ilepuoaumyeckass cucreMa XUMHYECKHUX
jemeHToB /JI. . MenneneeBa. CtpoeHne aroMoB. XHMH4YeCKasi CBS3b.
OKHCIUTETIbHO-BOCCTAHOBUTE/IbHBIE PeaKIUun

[lepBbie MOMBITKU KiIaCCU(UKAIMU XUMHYECKUX dJeMeHTOB. [loHsiTHE O
rpyImnax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE U MIEIOYHO3EMEIbHBIE METalIbI,
raJIOTeHbl, WHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpbIE 00pa3yroT ampOTEpHbIE
OKCHUJBI U TUAPOKCHUIBL.

[Tepnonnueckuii 3akoH. [lepuoanueckas cucteMa XMMHYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W UIMHHONEPUOAHAS (POPMBI
[lepuoanueckor cucrembl xumuueckux odiemeHToB JI. WM. Mennaeneesa.
[Tepuonsl u rpynnbl. OU3HMYECKUH CMBICH MHOPSAKOBOTO HOMEPA, HOMEPOB
IIEpUOJIa U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX snep. HM30Tombl. DJIEKTPOHBI.
CrtpoeHue AIeKTPOHHBIX 000JI0UYE€K aTOMOB MEPBHIX 20 XUMUUECKUX 3JIEMEHTOB
[Tepnonnueckoit cucremsl . 1. Menaeneea. XapakTepucTUKa XUMHAYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoint cucreme /. . Menneneena.

3aKOHOMEPHOCTH WU3MEHEHHUsI paJnyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIaM U NEPUOIAM.

3nauenne Ilepuomnueckoro 3akoHa u Ilepuoandeckoil CUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTHUS Hayku U npaktuku. [. 1. Mennenees —
YUYEHBIA U TPAXKIAHUH.

Xumudeckas cBsizb. KoBaneHTHast (mosisipHass M HEMOJIApHAs) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
ITponecchbl okuciieHnst 1 BOCCTaHOBIIEHUs. OKUCIUTENIA U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumennt:



M3y4YeHHE OOpa3IOB BEUIECTB METAUIOB M HEMETAIJIOB, B3aUMOJCHCTBHE
TUIPOKCHUAA IIMHKA C PAacTBOpPaMU KHUCJIOT U IIEJTOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHA
(ropenue, peakiy pasoKeHUs], COSTUHEHU).

Mesxcnpeomemmnbwie ceasu

Peanm3zanust MeXnpeaMEeTHBIX CBA3EH NPU U3yYEHUM XUMHUH B 8 Kjacce
OCYUIECTBIISIETCS. YEepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATUM, TaK Y TIOHATHM, SIBJIIFOLIUXCS CUCTEMHBIMH JJI OT/AEJIBHBIX PEIMETOB
€CTECTBEHHO-HAaYYHOI'O I[UKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIE MOHATHS: HAYYHbIN (aKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, Kiaccu(ukauus, NEePUOAUYHOCTh, HAOIIOEHUE,
3KCIIEPUMEHT, MOJICJIINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®u3uka: Marepus, aToMm, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH]I,
M30TOIIBI, PATMOAKTUBHOCTB, MOJIEKYJIA, SJIEKTPUUECKUH 3apsil, BEIECTBO, TEIIO,
00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, ((U3NUYECKUE BETUUUHBI, €IUHUIIBI
MU3MEPEHNs, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpATbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKONIA€MbIE, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYeCKas peaKIus

[Tepunonnueckuit 3akoH. Ileproanueckas cucteMa XUMHYECKUX 3JIEMEHTOB
1. N. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
XUMUUYECKUX DJJIEMEHTOB TNEPBbIX TPEX NEPUOMOB, Kalvs, KalblHUs U UX
COCIMHEHUI B COOTBETCTBUM C MOJIOKEHUEM 3jieMeHTOB B llepmoamueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BUbl XUMHUUECKON CBSI3U. THIBI KPUCTATUTMYECKUX
PELIETOK, 3aBUCUMOCTb CBOKCTB BEILIECTBA OT TUNA KPUCTAUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Kinaccuduxkanust 1 HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB. XUMUUECKUE
CBOWCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IWYHBIM KjaccaM HEOPraHUYECKHUX
COCIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudpukanuss XUMUYECKUX PEAKIUA MO pa3IuYHbIM MHpHU3HAKaM (110
YHUCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKLUU BEILECTB, MO TEIIOBOMY 3(PdeKTy,
10 U3MEHEHUIO CTEMeHeN OKUCIICHUSI XUMUUYECKHUX AJIIEMEHTOB, TI0 00paTUMOCTH,
[0 YYacTUIO KaTaju3aTopa). OK30- M  3HJIOTEPMHYECKHE PpPEAKLMH,
TEPMOXUMHUYECKNE YPABHEHUS.



[TonsTe 0 ckopoctu xumudeckou peaxiuu. [lonsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakusaX. [IoHATHE O TOMOT€HHBIX U T€TEPOT€HHBIX
peakuusax. Ilonarne o karanuse. lloHSATHE O XMMHYECKOM pPaBHOBECHUMU.
@akTOophl, BIHUSIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U IOJIOKECHHE
XUMHAYECKOTO PAaBHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIILHBIE ~ PEAKLWHU, AJIEKTPOHHBIA OayaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHUE  ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~PEAKIMM C HCIOJIb30BAaHUEM METOAA
AJIEKTPOHHOIO OaJiaHca.

Teopus  SJIEKTPOIUTUYECKOW  JTUCCOLIMALINH. DJIEKTPOJIUTBHL U
HEdJIEKTpONuThl. KaThoHbI, aHMOHBI. MexaHu3M AUCCOLMALNHA BEHIECTB C
pa3IMYHBIMM BUJAMU XUMHUYECKOU CBs3U. CreneHp nucconuanuu. CHIBHBIE U
CcJ1a0bI€ AIEKTPOJINUTHL.

Peakuuu wmoHHOro oOMeHa. YCIOBHS NPOTEKAHHS PEAKIUHd HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YpaBHEeHMs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHUW U COJIEH B CBETE NPEICTABICHUNA 00 3JIEKTPOJUTUUYECKON
nucconnannu. KauecTBeHHbIE peakiiui Ha HOHBI. [[OHSATHE O THIAPOIU3E COJIEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEIAMH KPUCTALINYECKUX PEIIETOK HEOPTAHUYECKUX
BELIECTB — METAJJIOB M HEMETAJJIOB (rpaduTa M ajiMasza), CJIOKHBIX BEIIECTB
(xJopuaa HaTpusl), UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakuu
OT BO3JIEHUCTBUS Pa3lIMUYHBIX ()aKTOPOB, HCCIEIOBAHHE 3JEKTPONPOBOJHOCTU
pacTBOpPOB BELIECTB, IMpoLecca AUCCOLMALMM KHMCIIOT, IIEJI04Yer MU CoJeHn
(BO3MOXHO ~HCIOJIb30BAaHUE BHUAECO MATEPHAIOB), TMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUMX ~ MPU3HAKK TMPOTEKAaHUS peakuuid HOHHOro oOMeHa
(oOpazoBanue ocajaka, BBIJICJICHHE Ta3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUTFOCTPUPYIOLIUX MPUMEPBl  OKUCIHMTEIbHO-BOCCTAHOBUTENBHBIX —PEAKLIUI
(ropenue, peakuu pa3aoKeHUsl, COeIUHEHNS ), pACIIO3HABAHUE HEOPTaHUYECKUX
BELIECTB C TIOMOLIBI0O KAayeCTBEHHBIX pPEAKIMHA HAa HMOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a]1a4.

Hemeranibl u MX coeIMHEHUA

OObmas xapakTepucTtuka ragoreHoB. OCOoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIe cTereHn okucieHus. CtpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEILIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha NpUMEPE XJOpa
(B3auMozeiiCcTBHE C METAJJIaMH, HEMETaulaMu, LIeIo4amu). XJIOPOBOIAOPOI.
ConsiHast KUCIOTa, XMUMHUYECKUE CBOMCTBA, MOTy4YeHHUE, MpUuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOJIOPOJA HA OPraHW3M YeJNOBeKa. BakHEWIne XJIOopHuabl U UX
Hax0XJICHUE B IIPUPOJIE.



O6mas xapakrepuctuka 31eMeHToB VIA-rpynmnsl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeTeHN OKucieHus. CTpoeHne U PU3nUYecKre CBONCTBA
IPOCTHIX BEHIECTB — KUCIOpOAa U Cepbl. AJUIOTPONHbIE MOAUPUKAIINU
KHUCIIopoZa U cepbl. XUMUYEeCKue cBoMcTBa cepbl. CepoBOIOpPOA, CTPOCHHE,
¢usznyeckue W XuMUUeckue cBoicTBa. OKCHABI Cepbl Kak MPEICTaBUTEIU
KHCIIOTHBIX OKCHAOB. CepHas KHCIOTa, GU3NYECKHE M XUMHUYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENs Kjacca KUCIOT U crenuduueckue). XUMUUECKHUeE
peaKkiMM, JIeKalMe B OCHOBE MPOMBIIUICHHOTO CIOC0o0a MOJy4YeHUs] CEpHOM
kucaotel. [Ipumenenue cepHoil KucioTsl. Cojii CEpHOM KMCIIOThI, KAaUeCTBEHHAs
peakuusi Ha cyibgaT-uoH. HaxoxneHue cepbl U €€ COEIMHEHHH B MPUPO/IE.
XHWMHUYECKOE 3arpsi3HEHHE OKPYKAIoLIEd Cpelbl COSAMHEHUSIMU  CEpbl
(KUCIOTHBIE JIOKIHM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
OpeIOTBpPALLICHHUS.

O6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIIEHUS. A30T, pacCIpOCTpaHEHUE B IPUPOJE,
¢usnueckue U xumMuueckue cpoiictBa. KpyroBopot azora B npupone. AMMUAK,
ero (u3nueckue U XUMHUYECKHE CBOWCTBA, MOJIydeHHE U npumeHeHue. Coiu
aMMOHHS, UX (pU3MUEcKHre 1 XMMUYECKHE CBOMCTBA, pruMeHeHre. KauectBenHas
peakuysl Ha UOHbl aMMOHUS. A30THasg KUCIOTa, €€ MOoJyueHHe, PU3HNUeCcKUe U
XUMUYECKUE CBOMCTBa (OOIIME Kak TMPEACTaBUTENs Kiacca KHUCIOT H
cnenuduueckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHMS B KauecTBe
MUHEPATIBHBIX YI0OpeHui. XHUMHUYECKOe 3arps3HEHHE OKpYyXaroulell cpeabl
COEIMHEHUSIMHU a30Ta (KHUCIOTHBIE MO, 3arpsi3HEHUE BO3/yXa, MOYBBI U
BoJ10EMOB). Docdop, amnorpornHble Mogudukanuu ¢ocdopa, Pu3MUIECKUe U
xuMuueckue cpoiicta. Oxkcua pochopa (V) u pocdhopnas kucnota, Guznyeckue
U XMMHYECKHE CBOMCTBa, moiyuyeHue. Mcmnonb3oBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YI0OPEHUIA.

O6mas xapakrepucTtuka neMeHToB |V A-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. YTJIEpOol, aUIOTPOIHBIE
MOAU(PUKALUU, PACTIPOCTPAHEHHE B TPHUPOAE, (PU3MYECKHE U XUMUYECKHE
cBoiicTBa. Ancopomus. KpyroBopot yraepona B npupoje. OKCUbI yriaepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JEHCTBUE HA KHUBBIE OPraHU3MBI,
NOJIy4eHHE U MPUMEHEHHE. DKOJIOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUIOM
yriepoaa (IV), rumore3a riodaJbHOTO MOTEIUVICHUS KJIMMAaTa, MapHUKOBBIM
s dext. YrompHas KUCIOTa U €€ COoNU, NX GU3NIECKUE M XUMUIECKIE CBOMCTBA,
MOJIydYeHUE W TIpuMeHeHHue. KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUILIMHE, TPOMBIIUIEHHOCTH U CETbCKOM
XO35MCTBE.



[lepBoHavyasibHBIE TIOHATHS OO0 OpPraHMYECKHWX BEIIECTBAX KaKk O
COEIMHEHMSIX yIiiepoaa (METaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TaHOJ, TJIMLUEPHH,
yKCycHasi KucioTa). [IpupoaHble HCTOYHMKH  YTIEBOAOPOJIOB  (yroib,
PUPOJIHBIN Ta3, HePTh), TPOIYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY
U TPOMBINUICHHOCTH. [IoHSTHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUPaX,
Oenkax, yriieBoJax — M UX POJIM B JKM3HU 4elloBeKa. MaTepuanbHOE €IHMHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHUE CBOMCTBA, NOJMYyYEHHE H
npumeHenue. CoenuHeHus KpemMHusi B mpupoze. OOuue mnpeacraBieHus 00
okcuie kpeMuus (1V) u kpemaueBoi kucnore. CUIUKATHI, UX UCIIOJIH30BAHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHe11e cTporuTeIbHbIe MaTepUAlIbl: KEpaMuKa,
CTEKJIO, LIEMEHT, OETOH, kene300eToH. [Ipo0aembl 6e30macHOro UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa31l0B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISTHOM KUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX pEAKIMM Ha XJIOPUI-UOHBI U HAOJIIOJCHUE
IPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkarolirue (PuU3ndecKkue U XMMHUUYECKHE
CBOWCTBA TQJIOT€HOB M WX COCIMHEHMH (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C OO0pa3liaMu XJIOpUJOB (TajJOTeHHUIOB),
O3HAaKOMJIEHWE C oOpa3lamMu cepbl U €€ COECOUHEHUSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPHUATIOB), HaOMIOIeHUE TMpolecca OOyTIMBAHMUS
caxapa moJ JACHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTBI, H3y4YEHUE
XUMUYECKUX  CBOWCTB  pa30aBJICHHOW CEPHOM  KHCIOTBI, TPOBEIACHUE
KAueCTBEHHOW peakuuu Ha cyiabdaT-uoH U HaONMIOJIeHHe Mpu3HaKa eé
MIPOTEKaHUs, 03HAKOMIICHHE C (PU3UYECKUMH CBOMCTBaMHU a30Ta, (hochopa u ux
COCNMHEHUI (BO3MOXKHO WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), 0Opasiamu
a30THBIX U (POCPOPHBIX yIOOPEHUIA, TIOyIeHHE, COONpaHre, paclo3HaBaHUE U
W3YUYE€HHUE CBONCTB aMMHUaKa, IMPOBEJECHHE KAYECTBEHHBIX peakIiuii Ha HOH
aMmMmoHusi U (docdaT-uOH W U3yYEHHUE TPU3HAKOB UX TMPOTEKaHUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJIbIO (BO3MOYKHO
WCIIOJB30BaHUE BHUJECOMATEPUATIOB), H3YUYCHHE MOJEIEH KPHUCTANIMUYECKUX
peméTok anMasa, rpaduTta, QyuiepeHa, 03HaAKOMJICHHUE C MIPOIIECCOM aJCOPOITUU
PacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM IIPOTUBOrasa,
NoJIy4eHHe, COOMpaHue, pacno3HaBaHUE U U3yUYeHHE CBOMCTB yTIIEKUCIIOro rasa,
MPOBEJICHUE KAaUYE€CTBEHHBIX PEAKIIUI HAa KApOOHAT U CUIIMKAT-UOHBI U U3yYCHUE
MPU3HAKOB MX TMPOTEKaHUS, O3HAKOMJIEHHE C NPOIYKIHEH CUIUKATHOU
MIPOMBIIUIEHHOCTH, PEIIEHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxkHeiline
HEMETAJUIbI U UX COCTUHEHUS.



MeTaJsibl 1 X COeIMHEHUS

OOmass xapakTepUCTUKAa XUMHUYECKUX DJJEMEHTOB — METaJUIOB Ha
OCHOBaHHH UX NOJIOXKEHHUS B [lepnonnueckoi cucteMe XUMHYECKUX SJIEMEHTOB
. N. MenneneeBa u ctpoeHusi aroMoB. CTpoeHHE MeTauIoB. MeTajuinueckas
CBSI3b M METAJUIMYECKash KPUCTAJUIMYECKAsl PelIETKA. DICKTPOXUMUYECKUIN P
HalpsDKEHUM MeTaIoB. PU3MYECKHE M XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnomyyeHuss MmeTawioB. [loHATHE O KOPPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3amUThl WX OT Koppo3uu. CmiaBbl (CTajlb, YYTYH,
JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U TIPOMBIILICHHOCTH.

[[lenounsie MeTasUIbL: TOJOXKEHNE B [Ieproandyeckoit cuCTEME XUMUYECKUX
sanemeHTOB [[. 1. MeHnneneeBa, CTpoeHHE UX aTOMOB, HAX0XKJICHUE B IIPUPOJE.
duznyueckre 1 XUMUYECKHUE CBOMCTBA (Ha MpuMepe HaTpus U Kaius). OKCUIbI U
TUAPOKCUABl HATpusi W Kaius. [IpuMeHeHue IIETOYHBIX METAJIOB W HX
COCIMHECHUM.

[[lenouyno3eMebHbIE MeETaabl MarHuid W KaJbLIMM: IIOJIOKCHHE B
[Tepunoanueckoil cucteme xumuueckux 3yemMeHToB J[. . Menaeneea, ctpoeHue
UX aTOMOB, HaxXOXJeHHe B mpupoje. PuU3MUYecKue U XUMHUYECKHE CBOICTBA
MarHusi U Kaiblus. BakHelmme coeauHeHUs Kaublus (OKCUI, TUIPOKCHUI,
coiin). JKECTKOCTH BO/BI U CLIOCOOBI €€ YCTPAHEHHUS.

AmomuHnl: mnosiokeHue B [lepuonnueckoll cucTeMeE XHMHYECKHX
snemeHToB J[. WM. MenneneeBa, CTpoeHHE aTOMa, HAXOXKICHUE B MPHUPOJIE.
duznueckre W XUMUYECKHE CBOMCTBA amtoMUHUS. AMGOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUA ATFOMUHUSI.

Kenezo: nonoxenne B llepruoanueckor CUCTEME XUMUYECKUX 3JIEMEHTOB
. . Menpneneesa, ctpoeHne aToma, HaxoxkAeHUe B npupone. dusznueckue u
XHMHYECKHE CBOMCTBA skene3a. Okcuabl, THAPOKCHABI U coym kene3a () u
xenesa (11l), ux cocras, cBoiiCTBa U MOTyUYEHHUE.

Xumuyeckuii IKCnRepuMeHm:

O3HAaKOMJIEHHE ¢ oOpasllaMHd METaJUVIOB M CIUIaBOB, MX (U3UYECKUMU
CBOMCTBAMHU, H3YUYCHHE PE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEW B3aMMOJCUCTBUSI OKCHIA
KaJIbI[Usl U HATpUsl C BOAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUAJIOB),
VCCJIEOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HMCIIOJIb30BAHUE BUJEOMATEPHUATIOB), TPU3HAKOB MPOTEKAHMS
KaueCTBEHHBIX PEAKIIMil HA MOHBI: MArHUs, KaJbIUs, aIFOMUHUSA, LIMHKA, XKeJe3a
(I mxene3a (1), mequ (1), HabmroIeHUE U OTICAHKE TIPOTIECCOB OKPAIITMBAHHS
IJJAMEHU HWOHAMU HaTpus, Kalusl W Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUATIOB), HCCIIEIOBaHHEe aM(OTEpPHBIX CBOWCTB THUIPOKCHAA



AIIOMUHUA U THAPOKCUAA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxHeunIe METAJUTbI U UX COCTUHEHUS.

XUMHA 4 OKPYKAKILAafA cpeaa

BemecTtBa 1 Marepuasibl B MOBCEIHEBHOW XW3HM 4esoBeka. bezomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas moMorip npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XUMUYECKOE 3arpsi3HEHNE OKPY KaloUIei cpepl (peenbHast 10y cTuMas
KOHIIEHTpanus BewecTs, aanee — [1J1K). Poias xumun B pelieHnn 3K010rM4eCKUX
pooieM.

Xumuueckuii IKCnepuUMenm:

u3yuyeHue o0pa3loB MaTepuaioB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU M3yYEHUM XUMHUH B 9 Kiacce
OCYLIECTBJISIETCS. Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATUH, ABJIAIOIINXCS CAUCTEMHBIMU ISl OT/IETIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAy4HbIM (akT, TUIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIaCCU(PUKALUS, NEPUOIUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHHUE, MOJIENb, SIBJICHHUE, MapHUKOBBIN
3 deKT, TEXHOIOTHS, MAaTCPHAIHI.

dusznka: marepus, aTtoMm, 3JIEKTPOH, MPOTOH, HEWUTPOH, HMOH, HYKIIHI,
U30TOMBI, PaJUOaKTUBHOCTb, MOJIEKYJA, JJEKTPUUYECKUN 3apsi, MPOBOIHHUKH,
MOJIyITPOBOJHUKH, AUDJIEKTPUKH, (OTOPIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE  COCTOSIHME ~ BEIIECTBA, Ia3,  pacTBOp,  PacTBOPHUMOCTb,
KpUCTAJTTMYECKasi pemérka, CIUIaBbl, (PU3NYECKUE BEJIMYMHBI, €IUHUIIBI
WU3MEPEHHsI, KOCMHYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE€3/b1, CONHIIE.

buonorus: ¢orocunTes, apixanue, 6uocdepa, IKOCUCTEMA, MUHEPATIbHBIC
yA00pEeHHs, MUKPOSJIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpPaTbl, TOPHBIE TOPOJIbI,
MIOJIE3HBIE HCKOMAEMbIE, TOIINBO, BOAHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaTbl OCBOCHHSI MPOTrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHMs JOCTHTAIOTCA B XO0J€ OOY4YeHHMS XMMHUU B €IUHCTBE Y4eOHOU H
BOCIIUTATEILHON  JIEATEIBHOCTH B  COOTBETCTBHUM €  TPAJAUIIMOHHBIMHU
POCCUHCKUMH COLMOKYJBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMH ILICHHOCTSIMU,
OPUHATBIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU TOBEJCHUSI U CIIOCOOCTBYIOT
mpolieccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COITUATHM3AIMN 00YyYarOITUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOYyYarolIUXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TIMO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAlUA |
pacIIMpEHUE OMbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO  OTHOLIEHUA K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
HMCTOPUYECKOMY W HAy4YHOMY HACJIEWI0, MOHUMaHUs 3HAYCHUS XUMUYECKOU
HayK{ B KM3HU COBPEMEHHOI'0 O0IECTBA, CIOCOOHOCTH BJIA/IETh JOCTOBEPHOM
uHbopMaIeil 0 TMepefoBbIX JOCTIKCHHSIX M OTKPBITHSIX MHUPOBOM W
OTCUECTBCHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUIX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUiIaX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM, Y4eOHOUCCIEOBATEIbCKOM, TBOPUYECKOW U JAPYrUX  BUIAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOl COBMECTHOW IEATENbHOCTU MpPHU
BBITIOJTHEHUN Y4Y€OHBIX, IMO3HABATENbHBIX 3aja4, BBITIOTHEHUU XHUMHUYECKHUX
OKCIIEPUMEHTOB,  CO3JJaHUM  YYEOHBIX  TIPOEKTOB,  CTPEMJICHUS K
B3aMMOINOHUMAHHUIO U B3aUMOIIOMOIIIU B ITPOLIECCE 3TOM yueOHOM! 1eITeTbHOCTH,
TOTOBHOCTH OLIEHMBAaTh CBOE TMOBEJEHWE W TOCTYINKH CBOUX TOBApUILIEH C
MO3UIIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS IMOCJIEIACTBUMA
MOCTYTIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKHE MPEICTABICHUS O BEIIECTBE U XUMUYECKON PEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLIHE
OCHOBY JIJIsl HOHMMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHSA MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPENIOW, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;



MMO3HABATEIIbHBIE MOTHBBI, HAMPABIICHHBIE HA TIOJyYCHUE HOBBIX 3HAHUU 110
XUMUH, HEOOXOIUMBIE IS OOBSICHEHUST HAOII0JaEMBIX MPOIIECCOB W SIBJICHUH,
MO03HABATENbHON, MH(OOPMAIMOHHOW U YUTATEIbCKON KYJIbTYpbI, B TOM YHUCIE
HABBIKOB CaMOCTOATENIBHON pabOThl € Y4YeOHBIMH TEKCTaMU, CHPAaBOYHOMN
JTUTEPATYPOH, MOCTYITHBIMHA TEXHUYECKUMHU CPEACTBAMU HWH()OPMAITMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYYEHHIO U TO3HAHHUIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEI0BATEIbCKOM
JeSITEIbHOCTH, K OCO3HAHHOMY BHIOOPY HANpPAaBIICHHOCTH U YPOBHSI 00yUYEHUS B
JaJIbHEHIIIEM;

4) dpopmMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBbIO, YCTAHOBKU Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUN U
HETIPUSATHE BPEIHBIX NPHUBBIUEK (YIMOTPEOJCHUS aJIKOTOJISI, HApPKOTHKOB,
KYpeHHUs), HEOOXOIUMOCTH COOIIOICHUSI MPaBUI 0€30MaCHOCTH MPU 0OpallleHUN
C XHUMHYECKHUMU BEIIECTBAMHU B OBITY U PEATbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEPEC K MPAKTUYECKOMY HM3Y4EeHHIO Mpodeccuil U Tpyda pa3IudHOro
poJia, YBOKCHUE K TPYAY U pe3yJbTaTaM TPYAOBOH NEATCTLHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUS TPEIMETHBIX 3HAHHWH M0 XUMHU, OCO3HAHHBIA BHIOOD
WHIAUBUIYAIbHOM  TPAaeKTOpPUHM TMPOJOJDKEHUST 00pa3oBaHUs €  Y4ETOM
JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUU, OOIIECTBEHHBIX NHTEPECOB U
MOTpeOHOCTEH, yCIemHol MpoPeCCHOHATILHOW JEATCIBHOCTH W Pa3BUTHSA
HEOOXOJMMBIX yMEHHUH, TOTOBHOCTH aJalTHPOBAThCI B MPO(ecCHOHATBLHOMN
cpene;

6) 3K0JOrHYecKOro BOCIIMTAHUS

AKOJIOTUYECKU IIEJI€CO00pa3HOE OTHOIIEHHWE K TPHUPOJE KaK HCTOYHHUKY
KU3HM Ha 3eMIie, OCHOBE €€ CyIIeCTBOBaHMS, TOHUMaHUE IEHHOCTH 370POBOTO
u Oe3omacHoro odpasza »KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NYECKOMY U TICHXWYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJTFOICHUS
mpaBui 0E€301MacHOTO TMOBENCHUS TpPH padoTe C BEIIeCTBaAaMH, a TaKXKE B
CUTYaIHIX, yTPOKAIOIINX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHHUS, ITOJTy4aeMble P U3YUYECHUN XUMUH, TS
pelieHusl 3aJay, CBSI3aHHBIX C OKpYXalolled MPUPOJHON cpenoit, s
MOBBINICHUS] YPOBHS JKOJOTHYECKOW KYJIbTYphl, OCO3HAHUS TJI00aIbHOTO
XapaKTepa AKOJIOTHUECKUX MPOOJIeM U Iy TeH UX PEIICHUS MTOCPEICTBOM METOI0B
XUMUH, DSKOJOTUYECKOTO MBINIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
M03HABATENbHON, KOMMYHUKATUBHON U COLIMAJIbHON MIPAKTHUKE.



METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpenMETHBIX pPE3YyJbTATOB BBIACIAIOT 3HAYUMBIC JUIS
dbopMHpOBaHUS MHUPOBO33pPEHUSI OOIICHAY4YHbIE TMOHATUS (3aKOH, TEOpHs,
IPUHIIUI, TUIIOTE3a, PaKT, CUCTEMa, IPOIECC, SKCIIEPUMEHT U IPYTOE. ), KOTOPhIE
HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX U MO3BOJISIIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O IIEIIOCTHON
HAy4YHOM  KapTUHE MHpa, ¢  YHHUBEpCaJbHbIE  Y4eOHBbIE  JIEHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, pEryJsiTUBHBIC), KOTOPBIE
o0ecnieunBaloT  (OPMUPOBAHME  TOTOBHOCTM K  CAMOCTOATEIBHOMY
IJIAHUPOBAHMIO U OCYIIECTBICHHUIO YU€OHOM 1€ATETbHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

ba3oBble JJornyeckue 1efcTBUA:

YMEHHUS UCIIOIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIIEHUS MPH OCBOEHUU
3HaHUU: PACKPBIBATh CMBICT XUMUUYECKUX MOHATUM (BBIACISTh UX XapaKTEPHBIC
MIPU3HAKK, YCTAaHABIMBATh B3aUMOCBSI3h C IPYTUMU MOHSITUSIMHU ), UCII0JIb30BATh
MOHATHS JJ1s1 OOBIACHEHUS OTJAEIBHBIX ()AaKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS
U KpUTEPUU JIJIs1 KIacCU(PUKAIIMN XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHH,
yCTaHaBJIMBATh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HU3YUYCHUS,
CTPOUTH JIOTMYECKHE pacCyXkJeHus (MHIYKTUBHBIC, JEIYKTUBHBIC, IIO
aHaJIOTUM), IeJaTh BBIBOJIBI U 3aKJIFOUEHHUS,;

YyMEHHUE TMPUMEHSATHh B MPOLECCE IO3HAHUS MOHATHUS (IIPEIMETHBIE U
METaInpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIIOIb3yeMbIC B
XUMUH, TpeoOpa3oBbIBaTh IIUPOKO TMPUMEHSEMbIE B XHMHH MOJICIIbHbBIE
MIPEACTABICHUS — XUMHUYECKHUI 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYecKas popmyiia
Y YpaBHEHHE XMUMHUYECKOW PEAKIUHU — MPU PEIICHUH YYEOHO-TI03HABATEIHHBIX
3a/1a4, ¢ y4ETOM ITUX MOJIEIbHBIX MPEJCTABICHHUI BBISIBISATD U XapaKTEPU30BATh
CYIIECTBCHHBIC TPU3HAKH H3YYaEMBIX OOBEKTOB — XHUMHUYECKHUX BEIIECTB U
XUMUYECKUX peakIui, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-
CJIEACTBEHHBIE CBSI3U M POTUBOPEYMS B U3yUaEMBbIX MPOLECCAX U ABICHUSX.

Ba3oBble ucciaenoBareabcKkue 1eHCTBUA:

YMEHHE UCIIOIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYE€CTBE MHCTPYMEHTA
MO3HAHUS, a TaK)XK€ B KAa4eCTBE OCHOBHI Il (POPMUPOBAHUS THUIMOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

npuOOpeTeHre OMbITa MO IUIAHUPOBAHUIO, OPTraHU3AMHU U TMPOBEICHUIO
YUYEHUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOmogaTh 3a XOJOM MpoIliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 pe3yibTat, GOopMyIUpOBaTh 0000IIEHUS
Y BBIBOJBI 0 PE3YJbTaTaM IMPOBEAEHHOIO OIBITA, UCCIIEIOBAHUS, COCTABIISTh
OTYET O MPOJICIIAHHON paboTe.



Pabora ¢ unpopmanueii:

yMEHHE BBIOMpATh, aHAIM3UPOBATh M HMHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHHUS], TOIYYaeMYIO U3 pa3HbIX HCTOUHUKOB
(Hay4YHO-TIOMYJIIpHAsl JIUTEpaTypa XUMHYECKOIO COJIEpKaHUs, CIPABOYHbIC
nocobust, pecypcsl MHTEpHETAa), KPUTUUECKU OLIEHUBATh NMPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuio;

YMEHHE IPUMEHATh Pa3JIM4HbIE METO/bI U 3alpOChl MPU MOUCKE U 0TOOpE
MH(POpPMALlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX AJI BBIIOJHEHUS
y4eOHBIX U IT03HABATENbHBIX 33/1a4 ONPEAEIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA
B 00JIACTH HCIMOJIb30BAHHUS MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHA,
OBJIAJICHUE KYJIbTYpPOH AaKTUBHOTO HCIOJIb30BAaHUSA PA3JIMYHBIX [MOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpPMY IpEACTaBICHUS
MHPOpMaAMU U WUIIOCTPUPOBATh pELIaeMble 3aJJaud HECJIOKHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu popmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE WCIONb30BaTh W aHAJU3MpOBaTh B Mpouecce y4dyeOHOH U
HCCIIEI0BATENbCKOM IESITEIbBHOCTU MH(POPMALIUIO O BIMSHUU TPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3SKCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYNKAKOUIEH NPUPOTHOU
cpensl.

KoMMyHuKaTHBHBIC YHHMBeEpPCaIbHbIE y4eOHbIE JeHCTBUSA:

YMEHHS 3aJ]aBaTh BOIMPOCHI (B Xoj€ Auanora u (Wju) IUCKYCCHUHU) TO
CyLIECTBY 0OCyXaaeMoil Tembl, (OpPMYIUpPOBaTbL CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOMN 3a1auH;

YMEHUSL TMPEACTAaBIATh IOJYYEHHBbIE pEe3yJbTaThl MO3HABATEIbHOU
NEeSATEIbHOCTH B YCTHBIX M IHMCbMEHHBIX TEKCTax; JenaTb MPE3eHTALHNI0
PE3yIbTATOB BBIOIHEHUS] XUMUYECKOT0 SKCIIEpUMEHTA (J1Ta0OpaTOPHOTO OMBITA,
nabopatopHOil pabOThl MO UCCIEIOBAaHUIO CBOWCTB BEIIECTB, Y4YEOHOTO
MIPOEKTA);

yMEHUsI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATEIbCKOM  JESTENIbHOCTH MpPU  PEIICHUH
BO3ZHUKAIOIIMX MPOOJEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3unuii (00cyx1eHusi, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMBbD», KOOPIUHAIUS
COBMECTHBIX JICMCTBUI, ONpENEICHUE KPUTEPUEB [0 OLEHKE KadecTBa
BBITIOJIHEHHOM padOThI U APYTHE).

PeryisiTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHHUE CAMOCTOSITENBHO ONPEAENSATh UEAN AESTENbHOCTH, NIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTbh, BBIOMpaTh Hanbosee 3((HeKTUBHBIE CITOCOOBI PEIIeHUs Y4eOHbIX
U IIO3HABATEJIBHBIX 337a4, CAMOCTOSITENIBHO COCTAaBIATh WM KOPPEKTUPOBATh



IIPEUIOKEHHBIM AJITOPUTM JACHUCTBUM NPHU BBINOJHEHUM 33JaHUM C Y4ETOM
MOTYYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX 00OBEKTaX — BEIECTBAX U PEAKIIUSX,
OIICHUBATh COOTBETCTBUE IMOJYUYEHHOTO pe3yjbTaTa 3asBJICHHOMN 1€, YMEHUE
MCII0JIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPEjiaracMbl€ B YCIIOBUM 3a/IaHUH.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTATOB TIO OCBOCHHUIO 00S3aTEIHHOTO
COJICp)KaHMs, YCTAHOBJEHHOTO JaHHOM (denepanbHON pabodeil MporpaMmoi,
BBIJICJISIOT: OCBOCHHBIE 00YYarOIUMHUCS HAay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
nercTBul, crenuduyeckue Ui TPeAMETHOH 001acTH  «XHUMHS», BHUIBI
JNEATEIbHOCTH 1O TMOJYYEHHID HOBOTO 3HAHUWS, €ro HWHTEPHPETalNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K koniy oOydeHuss B 8 kiacce mnpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJICKYJIa,
XUMHUYECKUHN 3JIEMEHT, IPOCTOE BEMIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOAHAs ¥ HEOJTHOPOJIHAS ), BAJIGHTHOCTb, OTHOCUTEIIbHAS aTOMHAsI
Y MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JOJIsI XMMHYECKOIO DJIEMEHTAa B COCIMHEHUH, MOJSPHBIN
00bEM, OKCHJI, KHUCJIOTa, OCHOBAaHUE, COJIb, DJIEKTPOOTPHUIIATEIILHOCTD,
CTETNeHb OKHUCJICHUS, XUMUYECKas peaKiusi, KiacCuUKalus peaxiiuii:
PEAKLMU COCIMHEHHUS, PEAaKUMHU PA3JIOKECHUS, PEaKLUU 3aMEICHUs,
peakIuy 00MeHa, 3K30- M 9HA0TEPMHUUCCKHE PEAKIIUU, TETUIOBOM 3P HEeKT
peaKkIuu, SIAPO aToMa, DJICKTPOHHBIM CJIOM aroMa, aTOMHasi OpOUTaJb,
pagdyc aroMa, XUMHUYECKas CBs3b, IMOJSApHAsS W HENOJspHasd
KOBAJICHTHAsA CBSI3b, MOHHAS CBs3b, MOH, KAaTUOH, AHWOH, PacTBOD,
MaccoBasi J10Jisl BEIIeCTBa (MPOLEHTHAs! KOHLIEHTPAIIKs) B PACTBOPE;

e WUIKOCTPUPOBATh B3aWMMOCBSI3b OCHOBHBIX XWUMHYECKHX IIOHSATHU H
MPUMEHSATH 3TU MTOHATHUS IMPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUIN;

e HCIMOJIb30BaTh XUMHUYECKYH) CHMBOJIUKY [IJII COCTaBJICHUS (POpMyJl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OMPEJEIATH BAJIGHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX,
CTENEHb  OKHCIICHHS JJIEMCHTOB B  OWHApHBIX  COCIUHCHHUSIX,
MIPUHAJJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COCAUHEHUM IO
dbopmysiam, BUJ XHUMHUYECKOM CBSI3M (KOBaJlGHTHAasT M HWOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaTh cMbIca Ilepmommyeckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh NMOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJokeHus B [leproandeckoi cucreme,



3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUsI, 3aKOHa ABOTraJipo;

ONMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢gopmy Ilepuonnueckoi
CUCTEMBbl XMMHYECKUX JJIEMEHTOB: pa3iMyaTh TMOHATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpynmna)», Manbie
1 OOJbIIME MEPUOJIbI, COOTHOCUTh 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B
tabmuie «llepuonuueckas cucrtema xumudeckux siemeHToB JI. W.
MenneneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIIee YHuCIo
AJIEKTPOHOB U pachpeeieHUue UX Mo JIEKTPOHHBIM CIIOSIM);
KJIacCU(UIMPOBaTh  XMMHYECKUE  AJIEMEHTHI,  HEOpPraHWYECKUe
BEIIECTBA, XUMUYECKUE pEaKINK (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
PEaKIIMM BEIIECTB, M0 TEIIOBOMY 3P dheKTy);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKUE CBOMCTBA BEIIECTB
pa3IMUHBIX  KJACCOB,  MOATBEpXKJas  ONUCAaHHE  MNpUMEpaMu
MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUCCKUX PEAKIINA;
IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B  3aBUCHUMOCTH OT HX
KauyeCTBEHHOTO COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHUMHUYECKHUX
MIPEBPAIICHUH B PA3IMYHBIX YCIOBUSX;

BBIYUCIISAT OTHOCHUTEJIBHYIO MOJICKYJIPHYI0 W MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMMHYECKOrOo »dJeMeHTa 1o (opmyre
COCAMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, NPOBOJIHTH
pacy€Thl O YPaBHEHUIO XUMUUYECKON PEaKInu;

MPUMEHATh OCHOBHBIE OTMEpaIlid MBICIUTEIBLHON AESTEIbHOCTH —
aHaluM3 W CHUHTE3, CpaBHEHHEe, 0000lIeHue, CHUCTEeMaTU3AlIHIO,
KJ1acCU(PUKAIMIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3EH — IS
W3Y4YEHUs CBOWMCTB BEIIECTB U XUMHUYECKUX PEAKIIMM, €CTECTBEHHO-
Hay4YHble  METOABbl  MO3HAHUS —  HaAOJIOJICHHE, HW3MEpPEHHUE,
MOJIEJTMPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN);

CIeNOBaTh MpaBWiIaM IIOJIb30BAHUS XUMHUYECKOW TIOCYJAOM H
nabopaTopHbIM 000pY/IOBaHMEM, a TaKKe TMpaBWIaM OOpaIIeHUs C
BEIIIECTBAMH B COOTBETCTBUU C WHCTPYKIUSIMH TI0 BBIMOJTHEHUIO
Ja00pATOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHHUIO M COOMpaHUIO
ra3oo00pa3HbIX BeUIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEACIEHHON MACCOBOU JOJIEN pACTBOPEHHOTO BEILIECTBA,
IJIAHUPOBATh W TMPOBOAUTh XUMHYECKHE OKCIEPUMEHTHI  TI0
pacro3HaBaHWIO pACTBOPOB IIIEJIOYEH U KHUCIOT € [OMOIIbIO
WHIUKATOPOB (Jakmyc, peHondTaaenH, METUIIOPAHX U IPYTHE).



K koHiy oOydeHuss B 9 Kjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHHIA:

e pPAaCKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX IOHSATHA: XUMUYECKUUI
AJIEMEHT, aTOM, MOJIEKYJa, UOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTh, JIEKTPOOTPUIATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKas PEAKIIHsI, XUMHIECKasl CBSA3b, TEMIIOBOM d(pekT
peakiMu, MOJIb, MOJIAPHBI  00BEM, pPACTBOp, dIJIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTUYECKAS TUCCOUUALNS, PEAKIIUM MOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBeCcHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMU, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC PEaKIUU,
OKHCJIUTENIb, BOCCTAHOBHUTEIb, OKHCJIEHHE W  BOCCTAHOBJICHUE,
aJoTponus, aMpOTEPHOCTh, XUMUYECKas CBA3b (KOBaJICHTHAs, HIOHHAS,
METa/NInYecKasi), KpUCTaJUIMYecKas pemieTka, KOppo3us METaJuIoB,
CIUIaBbl, CKOPOCTh XHWMHYECKOM PEaKIHUH, MPEACIbHO HAOMyCTUMAs
koHuenTpanus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aWMMOCBSI3b OCHOBHBIX XWUMHYECKHX TOHSATHU H
IIPUMEHSATH 3TU ITOHATHS IIPU ONMMCAHUU BELIECTB U UX MPEBPALLICHUM;

e UCIIOJIb30BAaTh XUMHUYECKYI) CHUMBOJIUKY JJII COCTaBJICHHUS (QopMyI
BEIIECTB U YPAaBHCHUN XMMUYECKUX PEAKIIUIA;

e OIPEACNATh BAJICHTHOCTD U CTETNIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB
B COCIWHEHMSX Pa3JIMYHOIO COCTaBa, IPUHAMICKHOCTH BELIECTB K
onpenenéHHOMY KJIaccy COeIUHEHUuM 1o (hopmysiaM, BUI XUMHUYECKOU
CBs3U (KOBaJIeHTHAsi, WOHHAs, MeETaJuIMuecKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3apsii MOHA 110 XUMUUYECKOU (hopmylie, XxapaKkTep Cpebl B
BOJIHBIX pacTBoOpax HEOPraHUYECKHUX COEJIMHEHU, THT
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbich llepumogmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATH €0 MOHUMAHUE: OIHKCHIBATh W XapaKTEpHU30BaTh
TabauyHyto Gopmy Ilepronnueckoit CUCTEMbl XUMUYECKHUX JIEMEHTOB:
paznyuath MOHATUS «TJIaBHAasg moArpynmna (A-Tpynma)» U «moOodHas
noarpynma (b-rpymnma)», Mansie W OOJBIIKE TMEPUOMBI, COOTHOCUTH
0003HaYCHUSA, KOTOPBbIE HMEIOTCS B IIEPUOAUYCCKOM TaOmHIE, C
YUCJIOBBIMU  XapPaKTEPUCTUKAMH CTPOCHUA AaTOMOB XUMHUYECKHX
AJIeMEHTOB (CocTaB W 3apsia sapa, oOIIee 4YHUCIO DJJIEKTPOHOB U
pacmpeneneHne WX IO OJJIEKTPOHHBIM CJIOSM), OOBACHATH OOIue
3aKOHOMEPHOCTH B N3MEHEHHUH CBOMCTB AJIEMEHTOB U UX COCIMHEHUN B
MpeJiesIax MaJlbIX IEPHUOIOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;



KIacCU(PUIIMPOBATh ~ XWMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (10 YUCIIY U COCTaBY yYacCTBYIOIIHUX B
pEeaKlMK BEUIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHUIO CTETECHEH
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIUE U CICIU(PUICCKUE XUMUICCKUC
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
IpUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX YPAaBHEHHU COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUii;

COCTaBJIATb YPABHEHHS DSJIEKTPOJIUTUYECKON JHUCCOLUUALMU KHUCIIOT,
HIEJI0YEW W COJIEW, TOJHBIE W COKpAIEHHBIE YPABHEHHUS PEaKLIHM
WOHHOTO  OOMEHa, YypaBHEHUS  pPEAKUUM,  MOATBEPKIAIOIIUX
CYIIECTBOBAHUE T'€HETHUUYECKON CBSA3U MEXKAY BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUui
MIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIOBUSIX;

BBIYUCIISATH OTHOCHUTEJIPHYIO MOJICKYJIIPHYI0 W MOJIIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo QopMyiie
COCAMHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B pPacTBOpPE, IPOBOJIHTH
Pacy€ThI IO YPABHEHUIO XUMHYECKOM PEAKIINH;

coOno/IaTh  MpaBWIa  TOJIb30BAHUS  XMUMHYECKOM TOCYI0M U
7a00paTopHbIM O0OpYJIOBaHMEM, a TakKe IpaBuUjia oOOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH 1O BBINOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYECHUIO U COOMpaHUIO
ra3000pa3HbIX BENIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);

NPOBOJMUTh  PEAKIMM, TMOJATBEP)KIAIONIME KAdeCTBEHHBIM COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHU-, OPOMUI-
, Monu-, kapooHat-, pocdar-, CUIMKaT-, Cyiabdar-, THIAPOKCU/I-UOHBI,
KaTUOHBI aMMOHMSI M1 MOHBI MU3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIKE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKHUX BEIIECTB;

IMPUMEHSITh OCHOBHBIE OIEPAIMH MBICIUTEIBHON JESITEIBHOCTH —
aHalu3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHHEe, CHUCTEeMAaTU3aIHIO,
BBISIBJICHUE TTPUYMHHO-CJICICTBEHHBIX CBSA3EH — JJI1 U3y4YEHUS] CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKlHi, €CTEeCTBEHHO-HAYYHBIE METO/IbI
MO3HaHUS — HAOIOICHNEe, U3MEPEHHUE, MOJICIUPOBAHUE, IKCIICPUMEHT
(peasIbHBIN 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC



HaunmenoBanue KoauuecTBO 4acoB

Ne

pa3aesioB U TeM KoHTpoJibHbIC
n/n Bcero

NMPOrpamMMbI padoThI

Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS

XuMusa — BaKHast
11 00J1aCTh €CTECTBO3HAHMS 5
' U [IPAKTHYECKON

ACATCIIBHOCTH YCJIOBCKaA

Be cCTBaA U XUMHNUYCCKUC
12 B 15 1
peaKHI/II/I

Htoro mo pazneny 20

Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3zayx. Kucnopo.

2.1 6
ITouste 06 okcumax

59 Bonopon. Ionstue o 8

' KHUCJIOTaX U COJISAX

Bopa. PactBoprl.

23 P 5 1
[Tousttre 06 OCHOBAHUIX
OCHOBHBIE KJIACCEI

2.4 HEOpPraHUYECKUX 11 1

COE€IUHEHUN

Hroro no paszneny 30

IIpakTnyeckue
padoThI

2

1

1

1

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

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

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c



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

Paznen 3. Ilepuoagnueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3aemMenToB /. U. MengeneeBa. CTpoeHue aToMoB.
XuMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBHUTE/IbHbIE peaKIIul

Ilepnonnueckuil 3aK0H U
IIepuonnueckas cucrema
3.1 XUMHUYECKUX HJIEMEHTOB
. 1. Menneneena.
Ctpoenue aToma

XUMHUUYECKAA CBI3b.
OKHUCIIUTETBHO-
3.2

BOCCTAaHOBUTCIIBHBIC
pCaKnuu

Hroro no paszuneny

Pe3epBHOE BpeMs

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

15

68

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

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

9 KJTACC

N HaumenoBanue KosnnuyectBo yacos
o

pa3aesioB U TeM KonTtpoJbHbie
n/n Bcero

MPOrpamMmbl padoThbI

Pasnea 1. BemecTBo M XuMH4YecKkme peakiun

[ToBTOpEHME U
yrayOseHue 3HaHUM
OCHOBHBIX Pa3/IeJoB

11

Kypca 8 kiacca

OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4
XUMHUYECKHUX PEaKIIHii

DIIEKTPOTUTHIECKAS
JIICCOTIHAITHSI.
1.3

XHUMHUYECKUE PEAKIINN B
pacTBOpax

Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
OO61as xapakTepucTHKa

2.1 XUMHUYECKHUX 3JIEMEHTOB 4
VIIA-rpynnsl. [anorenst

IpakTuyeckue
padoThbI

1

1

JaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE PecypChl

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
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

OO01as xapakTepuCcTHKa
XUMHUYECKHX 3JICMEHTOB

2.2 . 6
VIA-rpynmnsl. Cepa u e€

COCAUHCHUS

OO61as xapakTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB

2.3 7
VA-rpynmnsl. A30T,

dbocdop 1 UX COeTMHECHUS

OO01mas xapakTepucThKa
XUMHYECKHX 3JIEMEHTOB

2.4 IVA-rpynmnel. Yriaepon u 8
KPEMHHI U UX
COEZIMHEHUs
Hroro no pazneny 25

Pasgea 3. MeTauibl M UX COeTUHEHUA

OO01ue cBONUCTBA
3.1 4
METAJIIOB

BaxHenme Mmetayuisl 1
3.2 16
UX COETMHEHUSA

Hroro mo pazneny 20

Pa3znen 4. Xumus u okpyxamwomas cpeaa

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
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

BemiecTBa u matepuaisl B bubnunoreka [HOK

4.1 KU3HH YETIOBEKa 3 https://m.edsoo.ru/7f41a636
HWtoro 1o pazaeny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO 68 4 7

YACOB 110 [TPOTPAMME


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

IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Ne
7 Tema ypoka

[Ipenmer xumuu. Ponp xumuu B
JKU3HM 4esoBeka. Tena u
BEIIECTBA

IlonsTue o METOJax ITO3HAHUA B
XUMHNHU

[TpakTuyeckas padora Ne 1
«IIpaBuna paboTsl B 1ab0paTOpHu
U IpUEMBI 0OpaIleHus C
J1a00paTOPHBIM 000PYI0BAHUEM

HucTele BelecTBa U CMECH.
Crioco0sl pazfeneHust cMmecei

[IpakTuueckas padora Ne 2
«Pazgenenue cMmeceit (Ha
MIPUMEPE OYUCTKH MOBAPEHHOM
COIIN)»

KoaunuyecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d21
Oc

bubmuorexa [JOK
https://m.edsoo.ru/ff0d22
7e

bu6anoreka LIOK
https://m.edsoo.ru/ff0d23
dc

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d26
ca

bubnunorexa LIOK
https://m.edsoo.ru/ff0d28
c8



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

10

11

12

13

ATOMBI ¥ MOJICKYJIBI

XUMHUYECKUE TIEMEHTBI. 3HAKH
(CMMBOJIBI) XUMHUYECKUX
JJIEMEHTOB

HpOCTHe X CJIO0XXHBIC BCIICCTBA

ATOMHO'MOJ’IeKy.]'IHpHOG yY4ueHuUue

3aK0H IOCTOSTHCTBA COCTaBa

BellecTB. XuMudeckas popmyiia.

BanentHocTth aTOMOB
XHUMHUYCCKUX SJICMCHTOB

OrtHocuTenbHAas aTOMHAs Macca.
OrHocuTtenbHas MOJICKYJISIpHAA
Macca

MaccoBas 10711 XUMHYECKOTO
9JICMCHTA B COCIMHCHHUHA

KonnuecTtBo BemecTBa. Monb.
MounsipHas macca

bubnunorexa LIOK
https://m.edsoo.ru/ff0d2a
6C

bub6nmoreka IIOK
https://m.edsoo.ru/ff0d2b
e8

bubnunoreka LIOK
https://m.edsoo.ru/ff0d2a
6c

bubnuoreka [{OK
https://m.edsoo.ru/ff0d2d
50

bubnunoreka LIOK
https://m.edsoo.ru/ff0d2e
ae

bubmunoreka IIOK
https://m.edsoo.ru/ff0d32
3c

bubmunoreka IIOK
https://m.edsoo.ru/ff0d35
Oc

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d52
30



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

14

15

16

17

18

19

20

dusznyeckne ¥ XUMHUUECKHE
SIBJICHHA. XAUMHUYeCcKast pEaKknui

IIpu3Hakuy U ycioBUs NPOTEKAHUS
XMMHYECKHUX PEaKIUH

3akoH COXpaHCHHA MaCChI
BeliecTB. XUMHUYECKUE
YpaBHCHU

Boruncnenus Kkoim4yecTa, Macchl
BELIECTBA [10 YPAaBHEHUSAM
XMUMUYECKHUX peaKIuii

Krnaccudukanus XumMuueckux
peakuuii (CoeuHeHus,
pa3noKeHus, 3aMeIIeHNUs,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIoneaucT. O0o0IeHne 1
cucTeMaTHU3alys 3HaHUH

KonTponbnas padora Nel no teme
«BemiecTBa 1 XUMHUYECKUE
peaxIm»

bubnunorexa LIOK
https://m.edsoo.ru/ff0d37f
a

bub6nmoreka [IOK

https://m.edsoo.ru/ff0d3a
16

bubnunorexa LIOK
https://m.edsoo.ru/ffod3b
88

bubmuoreka [IOK
https://m.edsoo.ru/ff0d57
08

bubnuoreka [IOK
https://m.edsoo.ru/ff0d3f3
4

bubmunoreka IIOK
https://m.edsoo.ru/ff0d40
c4

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d42
90



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucinopox — 3ieMeHT u
npocroe BeuiecTBo. O30H

DU3NYECKUE U XUMUYECKUE
CBOMCTBA KHCIIOPO/a (peaKkiuu
okucienus, ropenue). [lonstue
00 okcugax

Crioco0bI ToTy4YeHus: KUCIOpoIa
B JIa0OPaTOpUU H
IMPOMBIIIJICHHOCTH. HpI/IMCHeHI/Ie
KHCIIOpO/a

TennoBoii 3¢ hexT xumMuueckon
peaxkuuu, MoHsATUE O
TEPMOXUMHYECKOM YpaBHEHUH,
9K30- ¥ 3HJO0TEPMHUUECKHUX
peaxkuusax

Tonnuso (HedTh, yroiab U METaH).
3arpsi3HeHue BO3ayXa, CocoObl
€ro MpeJoTBpaIICHUS

IIpakTuyeckas padora Ne 3 o
teme «llonydyenue u cobupanue
KHUCJIOPO/a, U3yUEHHE eTo
CBOWCTB»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d44
8e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d46
14

bubmuorexa [JOK
https://m.edsoo.ru/ff0d49
7a

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d47
90

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d4c
4a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d4a
e2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2

27

28

29

30

31

32

33

Bonxopon — anemeHT u nmpocroe
BewecTso. Haxoxnenue B
IIpUpoIEe

dusnueckue U XUMUYECKHe
cBoicTBa Bogopoaa. [Ipumenenue
BOZIOpOZA

TloHsaTHE 0 KHCIIOTAX U COMISIX

CrniocoObl nosty4eHus BOAOpoa B
nabopaTtopuu

[IpaxTuueckas padora Ne 4 o
teMe «Ilonyuyenue u cobupanue
BOJIOPOJIa, M3YUYCHHE €TO
CBOMCTB»

MossipHblii 00BEM ra30B. 3aKOH
ABorazpo

Brrunciienus 00bEMa, KoJIMuecTBa
BEIIIECTBA ra3a 1o €ro
W3BECTHOMY KOJIUYECTBY
BEIIIECTBA W 00BEMY

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4d
do

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4d
do

bubnuoreka [{OK
https://m.edsoo.ru/ff0d50
d2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4d
do

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4f4
2

bu6anoreka LIOK
https://m.edsoo.ru/ff0d54
2e

bu6anoreka LIOK
https://m.edsoo.ru/ff0d55
a0



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

34

35

36

37

38

39

40

Brruncienus 00bEMOB ra3os MO
YPAaBHCHUIO PE€AKIIMKU HA OCHOBEC
3aKOHA 00BHEMHBIX OTHOIIECHUH
ra3oB

dusnueckre U XUMHUIECKHE
CBOICTBa BOJIbI

CocraB ocHoBauuii. [Tousarue 00
WHJIUKATOpax

Boga kak pactBopuTens.
HacpliiieHHble U HeHACHIIIEHHBIE
pactBopsl. MaccoBas nomst
BEIIECTBA B PaCTBOPE

ITpakTuyeckas pabora Ne 5 o
teMe «IIpurorosiieHne pacTBopoB
C ONPEAEIIEHHON MacCOBOW J10Jer
PacTBOPEHHOIO BEILIECTBA

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bogopoa. Boga»

OKcHabl: COCTaB,
KIaccuuKalus, HOMEHKIATypa

bubnunorexa LIOK
https://m.edsoo.ru/ffod57
08

bubnunorexa LIOK
https://m.edsoo.ru/ff0d58
7a

bubnuoreka [{OK
https://m.edsoo.ru/ff0d59
e2

bubnunoreka LIOK
https://m.edsoo.ru/ffod5b
40

bubmunoreka IIOK
https://m.edsoo.ru/ff0d5e
ba

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d63
42

but6mmoreka [IOK
https://m.edsoo.ru/ff0d66
4e



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

41

42

43

44

45

46

47

[Tonydyenue n xuMHuuecKue
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX
1 aM(OTEpHBIX OKCHIOB

OcHoBaHUA: COCTaB,
KJaccuUKaIus, HOMCHKIIATypa

HonyquHe U XUMHNYCCKHUC
CBOMCTBA OCHOBAHUH

Kucnorsr: COCTaB,
KHaCCI/IQ)I/IKaHI/IH, HOMCHKIJIaTypa

HOJ'Iy‘IeHI/Ie H XUMHNYCCKHEC
CBOMCTBA KHCJIOT

Comnu (cpenHue): HOMEHKIATypa,
COCcOOBI OTYYEHUS,
XMUMUYECKHE CBOWCTBA

[IpakTnueckas padora Ne 6.
Pemrenue OKCIICPUMCHTAIIbHBIX
3aga4 no Teme «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX
COEJTUHEHMI»

but6mmoreka [IOK
https://m.edso0.ru/ff0d66
4e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d67
ca

bubnunoreka LIOK
https://m.edsoo.ru/ff0d67
ca

bubnunoreka LIOK
https://m.edsoo.ru/ffOdfee
2

bubnuoreka [{OK

https://m.edsoo.ru/ffOdfee
2

bu6anoreka LIOK
https://m.edsoo.ru/00ad94
74

bu6nmorexa LIOK
https://m.edsoo.ru/00ad9b
7c



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

48

49

50

51

52

53

54

I'eHeTH4ecKas CBSA3b MEXKIY
KJIaCCaMH HEOPTaHMYECKUX
COETUHEHUN

O0001IeHYE ¥ CUCTEMATU3 AU
3HAHUH

KonTponbnas padorta Ne3 o teme
"OCHOBHBIE KJIACCHI
HEOPraHWYeCKUX COCAMHEHUMN"

IlepBble nONBITKN
KJIaCCI/I(l)I/IKaHI/II/I XUMHNYECCKHUX
anemeHTOB. [IoHATHE O Trpynmax
CXOJHBIX DJIEMEHTOB

[Iepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHUYECKUX djieMeHToB /I, U.
Menpeneena

[Iepuonsl, rpynnel, MOATPYMIIBI

Crpoenue atomoB. CocTas
aTOMHBIX saep. M3oTonsl

bubnunorexa LIOK
https://m.edsoo.ru/00ad9a
50

bub6nmoreka [IOK
https://m.edsoo.ru/00ad9c
b2

bubmuoreka [IOK
https://m.edsoo.ru/00ad9e
la

bubnuoreka [{OK
https://m.edsoo.ru/00ad9f
fa

bubmunoreka IIOK
https://m.edsoo.ru/00ada5
2c

bu6nmorexa LIOK
https://m.edsoo.ru/00ada5
2c

but6mmorexa [IOK
https://m.edsoo.ru/00ada3
42



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

55

56

57

58

59

60

CrpoeHue 3JIeKTPOHHBIX
000JI09€K aTOMOB 3JIECMEHTOB
[Tepuoanueckoit cucremst /. U.
MenpeneeBa

XapaKTepUCTUKAa XUMUUYECKOTO
3JIEMEHTA 110 €r0 MOJIOKEHUIO B
[Iepunonnueckoii cucreme /. U.
Meneneena

3nauenue [lepuonnyeckoro
3aKOHa JUIsl pa3BUTHUS HAYKU U
npaktuku. J[. 1. MenneneeB —
YYEHBIHM, IEAaror U rpaKJaHuH

PesepBHeliit ypok. O6o01ieHne 1
cucTeMaTHu3anus 3HaHui /
Bcepoccuiickas nmpoBepouHas
paborta

KonTtponsHast pabora Ne4 o reme
«CTpoenue aroma. XuMudeckas
cBs3b» / Beepoccuiickas
poBepoyHas paboTa

DJIEKTPOOTPHULIATENBHOCTh
ATOMOB XUMHYECCKUX DJICMCHTOB

but6mmoreka [IOK
https://m.edsoo.ru/00ada6
bc

bubnunorexa LIOK
https://m.edsoo.ru/00ada8
24

bubnunoreka LIOK
https://m.edsoo.ru/00ada9
6e

bu6anoreka LIOK
https://m.edsoo.ru/00adb3
3c

bu6anoreka LIOK
https://m.edsoo.ru/00adb4
86

bubnunorexa LIOK
https://m.edsoo.ru/00adaa
b8



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

61

62

63

64

65

66

67

68

HNonnasg xumMudeckas CBI3b

KoBasienTHas nosnsipHas
XMMHMYECKas CBA3b

KoBasienTHas HenosipHas
XUMHUYECKas CBS3b

CreneHb OKUCICHUS

OKHUCIIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKITUU

OKHCIUTEIN U BOCCTAaHOBHUTEIN

O0001IeHE U cCUCTEMAaTU3 AU
3HaHui Mo Teme «CTpocHHe
aroma. XUMHAYECKAs CBA3bY

O0001IeHE U cCUCTEMAaTU3 AU
3HAHUH

OBIIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/00adac
34

bub6nmoreka [IOK
https://m.edsoo.ru/00adaa
b8

bub6nmoreka [IOK
https://m.edsoo.ru/00adaa
b8

bubnunoreka LIOK
https://m.edsoo.ru/00adae
28

bubnunoreka LIOK
https://m.edsoo.ru/00adb0
76

bu6nmorexa LIOK
https://m.edsoo.ru/00adb0
76

bubmunoreka IIOK
https://m.edsoo.ru/00ad9c
b2

bubmnoreka IIOK
https://m.edsoo.ru/ff0d61
cb



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC
Ne

Tema ypoka

—~ =

Ilepuoanueckuii 3aK0H.
[Iepnonnueckas cucrema
XHMHUYECKUX dJIEeMEHTOR /I,
H. Mennencepa

3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB
XUMHUUYECKUX JJIICMEHTOB
IIEPBBIX TPEX MEPUOIOB

Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHMYECKUX BEIIECTB

Bunasl XuMH4eCcKOU CBSI3U U
THUIIBI KPUCTATUTUYECKHUX
peLETOK

KoaudecTBO 4acoB

Bcero

KonTposabHbie
padoThbI

IIpakTnyeckue
padoThI

Jlara
U3y4YeHHS

DJIEeKTPOHHbBIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/00adb59
e

bubmnoreka IIOK
https://m.edsoo.ru/00adb6b
6

bu6anoreka LIOK
https://m.edsoo.ru/00adb7e
2

bu6nuorexa [IOK
https://m.edsoo.ru/00adbac
6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Konrtponsnas padora Nel
o teme «IloBropenue u
yriry0JieHue 3HaHU I
OCHOBHBIX Pa3J/IeJIOB Kypca
8 Kimacca»

Knaccudpukanus
XUMHUYECKHUX PEAKLIUN 10
Pa3JINYHBIM IPU3HAKAM

ITonstue o CKOpPOCTH
XUMHUYECKOM pC€aKnuu.
IloHsTHE O TOMOT€HHBIX U
IreTCPOrCHHBIX PCAKIUAX

ITorsATHE O XUMHUYIECKOM
paBHOBecun. DaKkTOpHI,
BIIMSIIOIIME HA CKOPOCTh
XUMHYECKON PeaKiuu u
MOJIOKEHHE XUMHUYECKOT 0
paBHOBECHS

OKHUCIIUTENBLHO-
BOCCTAHOBUTEIHHEBIE
peakiuu

but6mmoreka [IOK
https://m.edsoo.ru/00adbch
0

bubmnoreka IIOK
https://m.edsoo.ru/00adbe9
a

bu6nuorexa [IOK
https://m.edsoo.ru/00adc28
c

but6mmorekxa [IOK
https://m.edsoo.ru/00adcad
e



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

10

11

12

13

14

15

16

Teopus
3JIEKTPOJIUTUYECKON
nucconuanuu. CUiabHbIC U
cy1abbIe AIEKTPOITUTHI

Honnbie ypaBHEHUS
peakuuii

XHUMHUYECKHUE CBOMCTBA
KHUCJIOT U OCHOBAHH B
CBeTe MpecTaBlIeHul 00
BJIEKTPOIUTAYECKOMN
JUCCOLIAuU

XuMUYecKre CBOMCTBA
COJICH B CBETE
Ipe/icTaBIeHH 00
BJIEKTPOTUTHYECKON
JTUCCOITHAITIT

[TonsiTue o runponuse
conelt

O06001menue u
cUCTEMaTH3aInsI 3HaHUH

[IpakTnueckas padora Ne 1.
«Pemenune
HKCHEPUMEHTATBHBIX
3aau»

bub6nmoreka [IOK
https://m.edsoo.ru/00adcd6
8

bu6nmorexa [IOK
https://m.edsoo.ru/00add44
8

bubnunoreka LIOK
https://m.edsoo.ru/00add5d
8

bubnunoreka LIOK
https://m.edsoo.ru/00add8b
2

bu6nmorexa LIOK
https://m.edsoo.ru/00add9d
4

bubnmorexa LIOK
https://m.edsoo.ru/00addd1
2

bubnunorexa LIOK
https://m.edsoo.ru/00addbf
a



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

17

18

19

20

21

KonrtponsHas pabora No2
0 TEMe
«OIEKTpOIUTUYECKAs

M CCOLMALUS.
XUMHUYECKUE PeaKkI1U B
pacTBopax»

OOm1ast xapaKTepUCTHKA
rajJloreHOB. XMMHYCCKHE
CBOICTBA Ha MPUMEPE
xJjopa

XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMUYECKHE
CBOWCTBA, MOJIyYCHHE,
MIPUMEHEHUE

[IpakTuueckas padora Ne 2
o teme «Iloxyuenune
COJISHOM KHCJIOTHI,
H3y4YEeHUE €€ CBOWCTBY»

Breraucnenus mo
YPaBHEHUAM XUMUYECKUX
peaKuuii, €ciii OJJUH U3
peareHToB J1aH B U30BITKE

but6mmoreka [IOK
https://m.edsoo.ru/00addec
0

bubnuoreka [{OK
https://m.edsoo.ru/00addfe
2

bubnuoreka [{OK
https://m.edsoo.ru/00adel10
4

bubnmorexa LIOK
https://m.edsoo.ru/00ade34
8

bubnunorexa LIOK
https://m.edsoo.ru/00ade48
8



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

22

23

24

25

26

OOm1ast xapaKTepUCTHKA
aneMeHToB VIA-rpynmsl

AJITOTPOIIHBIC
MOAU(UKAIIIH CEPBI.
Haxoxnenue cepsl u eé
COEAMHEHHH B IIPUPOJIE.
XHUMUYECKUE CBOKCTBA
cepol

CepoBoj10poj1, CTpOEHUE,
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

Oxcuppl cepsl. CepHas
KHCJI0Ta, (PU3NYecKue U
XMMHYECKHE CBOICTBA,
MIPUMEHEHNE

XHUMUYECKUE PEAKIINH,
JIXKAIIe B OCHOBE
MIPOMBIIIIJIEHHOTO criocoba
MOJIyYEHUsI CEPHOU
KHUCIIOTEI. XUMHYECKOE
3arpsi3HEHUE OKpPYKarolen

but6mmoreka [IOK
https://m.edsoo.ru/00ade64
a

bubnunoreka LIOK
https://m.edsoo.ru/00ade64
a

bubnunoreka LIOK
https://m.edsoo.ru/00ade80
2

bu6anoreka LIOK
https://m.edsoo.ru/00adea?2
8

bubnunorexa LIOK
https://m.edsoo.ru/00adec8
a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

27

28

29

30

CpCabl COCANHCHUSAMU
cepsl

Brruunciienue MaccoBoii
JIOJTH BBIXOJIA MPOYKTa
peakiuu

OO6mas xapakTepucTuKa
31eMeHTOB VA-Trpynibl.
A30T, pacCIpOCTpaHEHHUE B
npupoae, Gpuznyeckue u
XUMHYECKHUE CBOMCTBA

AMMuak, ero ¢puznyeckue
1 XUMHYECKHE CBOMCTBA,
MOJTyYeHue U IPUMEHEHUE

ITpakTuyeckas padora Ne 3
no teme «Ilomyuenue
aMMHaKa, H3y4eHHe ero
CBOWCTB»

bubnunoreka LIOK
https://m.edsoo.ru/00adec8
a

bubnunoreka LIOK
https://m.edsoo.ru/00adeea
6

bu6nmorexa LIOK
https://m.edsoo.ru/00adf00
4

but6mmorekxa [IOK
https://m.edsoo.ru/00adf18
0



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

31

32

33

34

35

A3oTHas KHCI0Ta, €€
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA

Hcnons3oBanue HUTPATOB
U COJIEW aMMOHUS B
KauecTBE MUHEPAIbHBIX
ynoOpeHuit. XumMudeckoe
3arps3HEHUE OKpYXKarolen
Cpeabl COeIMHEHUSIMU
azora

docdop. Oxeun dochopa
(V) u pochopHras kuciora,
(bu3HUYeCcCKre U XUMUICCKHE
CBOMCTBA, OJIyYEHHUE

Ucnons3zoBanue Gocdarton
B Ka4Y€CTBC MUHCPAJIbHBIX
ynoopeHuii. 3arps3HeHue
MPUPOTHOMN CPEJIbI
dbocharamu

Yraepon,
pacnpocTpaHeHuE B
npupoae, hpuznyeckue u
XUMHYECKHUE CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/00adf30
6

but6mmoreka [IOK
https://m.edsoo.ru/00adf51
8

bubnunoreka LIOK
https://m.edsoo.ru/00adf68
a

bu6nmorexa LIOK
https://m.edsoo.ru/00adfc2
0

but6mmorekxa [IOK
https://m.edsoo.ru/00adfd9
[+



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

36

37

38

39

40

Oxcuppl yriaepoaa, ux
¢bu3znuecKkrue 1 XuMU4YeCcKHe
CBOMCTBA. DKOJIOTUYECKHUE
MpOOJIEMBbI, CBSI3aHHBIE C
okcuoM yriepoza (1V)

VYrosapHasa KUCIOTa U €€
con

[IpakTuueckas pabora Ne 4
o teme "[lonyuenue
YTJIEKUCIIOTO Ta3a.
KauecTtBennas peakuus Ha
KapOoHaT-MOH"

[lepBoHaUYaIbHBIC TIOHSATHUS
00 OpraHMYeCcKUux
BEIIIECTBAX KaK O
COEIMHEHUSX YIiiepoaa

Kpemnwnii u ero
COCIMHEHMS

bu6nunoreka LIOK
https://m.edsoo.ru/00adfeb
e

bubnuoreka [{OK
https://m.edso00.ru/00ae006
c

bubnunoreka LIOK
https://m.edsoo.ru/00ae027
e

bubmnoreka IIOK
https://m.edsoo.ru/00ae054
e

bubnmorexa LIOK
https://m.edso00.ru/00ae080
a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

41

42

43

44

[TpakTuyeckas pabora Ne 5.

Pemenue
SKCIEPUMEHTAIIbHBIX 33724
o TeMme «Baxxnenmue
HEMETaJlJIBl M UX
COCITMHEHHUSY

KonTponbnas padorta Ne3
no Teme «Baxneiinme
HEMETaJUIbl U UX
COETMHEHUS»

OO61as xapakTepucTUKa
XUMHYECKHUX 3JIEMEHTOB —
MeTaiioB. Mertannuyeckas
CBA3b U METaJNINYECKast

KPUCTaJUINYECKasl PELIETKA.

duznueckue cBoiicTBa
METAJJIOB

XHWMHYECKHE CBOMCTBA
METaJIJIOB.
DIEeKTPOXUMHUYECKUN P
HaIpsHKEHUH METaJUIOB

but6mmoreka [IOK
https://m.edsoo.ru/00ae0bf
2

bubnuoreka [{OK
https://m.edsoo.ru/00ae0el
8

bubnunoreka LIOK
https://m.edsoo0.ru/00ae103
e

bu6nmorexa LIOK
https://m.edsoo.ru/00ael15
6



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

45

46

47

48

49

50

51

52

OO0mu1ue crocoObl
HOJIy‘ICHI/IH MECTAJIJIOB.
CHHaBBI. BBI‘-II/ICJIGHI/ISI 10
YpaBHEHHUSIM XHMHUYCCKUX
pEaKIvii, €CJIM OJMH U3
pEarcHTOB COAEPIKUT
IPUMECH

[TonsiTre o Koppo3uu
METaJIJIOB

Il{enoyHBIE METAILIBI

OKCI/II[I)I U TUAPOKCUBI
HaTpus U KaJIUAg

I[lenoyHO3EMETBHEIE
METaJIIbl — KaJIbIIUHM 1
MarHui

Baxxneiiime coeIuHEHNS
KaJILIUS

O06001menue u
cUCTEMaTH3aInsI 3HaHUHN

JKécTKOoCTh BOJBI M
CHOCOOBI €€ yCTpaHeHus

bub6nmmoreka [IOK
https://m.edsoo.ru/00ael15
6

bubnunoreka LIOK
https://m.edsoo.ru/00ael27
8

bubnunoreka LIOK
https://m.edsoo.ru/00ael4b
2

bubmuoreka [IOK
https://m.edsoo.ru/00ael4b
2

bubmnoreka IIOK
https://m.edsoo.ru/00ael5e
8

bubmnoreka IIOK
https://m.edsoo.ru/00ael5e
8

bubnunorexa LIOK
https://m.edso0.ru/00ae188
6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

53

54

55

56

57

58

59

[TpakTuyeckas pabora Ne 6
1o TeMe "YKECTKOCTh BOJIbI
U METOJbl €€ ycTpaHeHus"

AnmroMuHUN

AmpoTtepHbIe cBOMCTBA
OKCH/Ia U TUJIPOKCH]IA

Keiaeso

OxcuIbl, THIPOKCH]IBI U
comu xenesa (1) u xenesza

(1)

O06001IeHne 1
cuCTeMaTHU3al s 3HaAaHNUHI

ITpakTuueckas padora Ne 7.

Pemenue
AKCIEPUMEHTAIBHBIX 3a]1a4
o TeMe «Bakaenmmne
MeTaJlIBl U UX
COCTMHCHHUSY

bub6nmoreka [IOK
https://m.edsoo.ru/00aelae
8

bu6nmorexa [IOK
https://m.edsoo.ru/00aelc6
4

bubnuoreka [{OK
https://m.edsoo.ru/00aelc6
4

bubnunoreka LIOK

https://m.edsoo.ru/00aeld8
6

bubnmorexa LIOK
https://m.edsoo.ru/00ae35e
6

but6mmorekxa [IOK
https://m.edsoo.ru/00ae3de
8



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

60

61

62

63

64

65

Breraucnenus mo
YpaBHEHUSIM XUMUYECKUX
peaKkuuii, €Ciii OJUH U3
peareHTOoB J1aH B U30BITKE
WJTU COJICPYKUT IMPHUMECH.
Brrunciaenus maccoBoit
JIOJIU BBIXOJIA TIPOAYKTa
peakuu

O06006111eHE U
cucTeMaTu3alusd 3HaHUN

KonTponbnas padorta Ne4
o TeMe «Baxunerinme
METaJUIbl U UX
COEJIMHEHU S

BemecTBa u maTepuaisl B
MOBCEIHEBHOM KU3HU
yeJoBeKa

XHUMHUECKOE 3arpsi3sHEHUE
OKpY’Karolllen cpeabl

Ponp xuMuu B pemicHuN
OKOJJOTHYCCKHUX HpO6HCM

but6mmoreka [IOK
https://m.edsoo.ru/00ael75
0

bu6nmorexa LIOK
https://m.edsoo.ru/00ae3f5
0

bu6anoreka LIOK
https://m.edsoo.ru/00ae427
0

but6mmorekxa [IOK
https://m.edsoo.ru/00ae427
0



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

O06001IeHNe 1

66
cucTeMaTu3alus 3HaHU|
67 O0600111eHE U
cucTeMaTu3alus 3HaHUH
68 O0600611eHE U
cucTeMaTH3al s 3HaAaHUN
OBHIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

68

bubnunorexa LIOK
https://m.edsoo0.ru/00ae0d0
a

bu6nmorexa [IOK
https://m.edsoo.ru/00adb33
c

bub6nmoreka [IOK

https://m.edsoo.ru/00ad9ch
2



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KIIACC
Kon
nposeps IIpoBepsiemble NpeMeTHbIE Pe3yJbTATHI 0CBOEHUS
e€MOoro OCHOBHOM 00pa30oBaTe/IbHOI NMPOrpaMMbl OCHOBHOTI'0
pe3yJbT 0o01rero oopazoBaHus
ara
1 ITo Teme: «IlepBoHayaNbHBIE XUMUYECKHUE TTOHATHS
pacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX MOHSATHH:
aToM, MOJIeKyJla, XHMHYECKUH JJIEeMEHT, IPOCTOe
BEIIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOpPOAHASA U
HEOJHOPOJIHASI), BaJICHTHOCTh, OTHOCUTEIbHAST aTOMHAst
11 U MOJIEKYJIsipHasi Macca, KOJMYECTBO BEIIECTBAa, MOJb,

MOJIIpHasi Macca, MaccoBasi 10JIsl XUMUYECKOTO JIEMEHTA
B COEIMHEHUH, MOJIIPHBIA 00BEM, XUMHUECKasl PEaKIus,
Kiaccupukanus — peaKkiuid:  peakIuu  COSAMHEHHS,

pPCaKiu PA3JI0KCHUSA, PCAKIHNU 3aMCIICHHA, PCAKIIUU



1.2

1.3

14

1.5

1.6

0o0MeHa, 9K30- U 3HJIOTEPMHUUYECKHE PEAKIIMH, TEIJIOBOU
a¢ddexT peakiuu, pacTBOp, MaccoBas MOJsl BeEIEeCTBa

(mpoueHTHas: KOHIIEHTPALKs) B PaCTBOPE

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHUYCCKUX
MOHATHH H NPUMCHATH O3THU TIOHATUA IIPU ONKMCAHWUKN

BCIICCTB U UX npeBpameHHﬁ

HCIIOJIb30BaTh XUMUYECKYIO CUMBOITUKY TUIS
coctaBieHus:  (GOpMyJ  BEHIECTB W ypaBHEHHH

XUMHNYCCKUX peaKHI/Iﬁ

pacKpbIBaTb  CMBICJI  3aKOHOB  COXpPAaHEHHsS  MacChl
BEUIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO
y4€HHs, 3aKOHa ABOrajpo

ONpENENATh  BAJCHTHOCTb aTOMOB  JJIEMEHTOB B
OMHApPHBIX COETUHEHUSIX

KJIaCCU(UIIMPOBATh XUMUYECKHE peakuuu (M0 Yuciay U
COCTaBy Yy4YacTBYIOIIMX B PEAKUHUHU BELIECTB, IIO

TeroBoMy 3G (deKTy)



1.7

1.8

1.9

1.10

2.1

2.2

2.3

2.4

BBIYUCIISATH ~ OTHOCUTEIIBHYK)  MOJICKYJSIDHYKO — H

MOJIAPHYIO MAaCChI BCIICCTB

BBIYUCIIATh MaCCOBYIO JOJHO XHUMHYECKOT'O 3JIEMEHTA I10

dbopMyIie coeTMHEeHMS,
BBIYHCIIATH MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

MNPUMCHATH C€CTCCTBCHHOHAYYHBIC MCTOAbI ITO3HAHUA —
Ha6J'IIOI[CHI/IC, HU3MCPCHHUEC, MOJACIIUPOBAHUC, OKCIICPUMCHT

(peabHBIN U MBICJICHHBIH )

ITo Teme: «BakHelme NpeICTaBUTEIN HEOPTaHUIECKUX
BELIECTB»

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX IOHSATHI:

OKCHJ, KMCJIOTa, OCHOBAHHUEC, COJIb

OMPCACIIATH MPUHAJJICKHOCTD BCIICCTB K

ornpeAenéHHOMY KJIacCy COeIUHEHUH 1o popMyiaMm
KJ'IaCCI/I(i)I/IHI/IpOBaTI) HCOPraHN4YCCKUEC BCIICCTBA

XapakTepU30BaTh (OMUCHIBATH) OOIIHME XUMHYECKHUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAAs
OTMMCaHUE TIPUMEpaMU  MOJICKYJSIPHBIX  ypaBHEHHI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKL[I/Iﬁ



2.5

2.6

2.7

IMPOrHO3UpPOBATH CBOICTBa B€IICCTB B 3aBUCHUMOCTH OT UX
Kau€CTBCHHOI'0 COCTaBa, BO3MOHOCTH IIPOTCKAHUA

XUMUYECKHUX IIPEBPALLECHUN B PAa3JIMUHBIX YCIOBUIX

ClleZIOBaTh ~ MpaBWJaM  MOJb30BAHUA  XUMHUYECKOU
HOCYZIO M J1a0OpaTOpHBIM O0OpYJOBaHHEM, a TaKKe
npaBuiIaM OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSAMH  TIO0  BBIOJHEHUIO  J1a0OPaTOPHBIX
XUMHYECKHX OIBITOB TO TOJIYYCHHIO W COOMpaHHIO
razoo0pa3HbpIX BeHIECTB (BOAOpPOJA M KHCJIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEACIEHHON MacCOBOU
JoJel  pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh W
IPOBOJIUTH XUMHYECKHE OKCIIEPUMEHTHI o
pacro3HaBaHMIO pAcTBOPOB IEJIOYEH H KHUCIOT C
IOMOIIBI0  MHAMKATOpOB (JlakMyc, (eHonadTaNeHH,

METHIJIOPAHXK U JIPYTHE)

MPOBOAUTH PACUEThl MO YPAaBHEHUIO XUMHUYECKOU
peaxkuuu

ITo Teme: «llepuomnmueckuii 3akoH u llepuommueckas
cucteMa xumuueckux djaemeHTtoB J[. M. Menpaeneena.
Crpoenue atoMoB. XuMHu4eckasi CBsi3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIIBHBIC PECAKIIUN)>



3.1

3.2

3.3

3.4

PacKpbIBaTh CMBIC OCHOBHBIX XHMMHUYECKHX MOHSITHI:
AIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, AaTOMHas
opOuTak, paanyc aToMa, XUMHYECKas CBSI3b, OJIApHAs U
HEIOJISIpHAS KOBAJICHTHAs CBSI3b,
ANIEKTPOOTPUILIATEIBHOCTh, NOHHASI CBSI3b, MOH, KATHOH,

AaHHUOH, CTCIICHb OKMCJICHUS
KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHYCCKHUEC JJICMCHTBI

ONMKCHIBAaTh M XapaKTepU30BaTh TaOMU4YHYIO (opmy
[lepuoauyueckoil CHUCTEMBI XHUMHUYECKUX DJIEMEHTOB:
pa3inyaTh MOHATUS «TJaBHas moArpymmna (Arpymmna)» u
«moboynas noxarpynmna (brpymma)», «Manbie» u

«OOJIBIINEY IICPHUOAbL

packpbiBaTh  cMbici  [lepuonmyeckoro 3akona JI.H.
Menneneesa: JIEMOHCTPUPOBATh MOHUMAaHNE
NEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XMUMHYECKHX

AJIEMEHTOB OT UX MoJiokeHus B [lepuoanueckoi cucreme



3.5

3.6

3.7

9 KUIIACC

Kona
nposepsie
MOTo
pe3yJjabTar
a

COOTHOCHUTH 0003HAYEHUs!, KOTOPbIE UMEIOTCS B TaOJIUIIE
«lIepuoguyeckas cucrema XuMU4YeCKUX diaemeHToB [1.1.
MenpeneeBay € YHCIOBBIMH  XapaKTEpUCTHKAMU
CTPOCHHUSI aTOMOB XUMHYECKHX JJIEMEHTOB (COCTaB M
3apsin a1apa, o0l1ee YMCio 3JIEKTPOHOB U pacipeesieHue

UX I10 3JIEKTPOHHBIM CJIOSIM)

OIpCACIIATh CTCIICHb OKUCJICHUS 3JICMCHTOB B 6I/IHapHLIX

COCAUMHCHUAX

ONpCACIIAAITL BHU[ XUMHUYECKON CBS3U (KOBaJIeHTHaH n

I/IOHHaSI) B HCOPraHNMYCCKUX COCANHCHUAX

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThl OCBOCHUSA
OCHOBHOI1 00pa30BaTeJIbLHOM NPOrPaMMBbl OCHOBHOI'O
001rero ooOpazoBaHus

ITo Teme: «BemiecTBo U XUMHUYECKast peakuus»



1.1

1.2

1.3

1.4

1.5

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX ITOHSATUM:
pacTBop, 3JICKTPOJIUTHI, HEDJICKTPOJIUTHI,
ANEKTPOJIUTUYECKA JUCCOLMALUA, PEAKIUM HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHUYECKOE DPABHOBECHE,
oOpaTtumble u HEoOpaTUMbIe peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peakuuu,
OKHCIIUTEID, BOCCTaHOBUTEID, OKHCJICHUE u
BOCCTaHOBJICHHUE, aJUIOTPOIIHNS, aM(OTEpHOCTH,
XUMUYECKas CBA3b (xoBaJIeHTHaA, MOHHas,
MeTaJuIn4yecKas), KpUcTalsInueckas peléTka, CIUIaBhl,

CKOPOCTb XUMHUYECKOU PEaKLUU

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHX
MNOHATHU U MNPUMCHATH 3THU TIOHATUA IIPU OIMCAHUU

BCIICCTB U UX HpeBpaH_ICHI/Iﬁ

COCTaBJIATh ypaBHEHHUS ANEKTPOIUTUYECKOIN
JIACCONMAIIANA KHCIIOT, INEJI0Yed M COJICH, TOJHBIC U
COKpaIlEHHBIC YPAaBHEHUS PEaKIIMii HOHHOTO 0OMeHa
pacKpbIBaTh CYIITHOCTh OKHUCJIUTEIHHO-
BOCCTAHOBUTEILHBIX peakimit MOCPEJICTBOM
COCTaBIICHUS DIIEKTPOHHOTO OajaHca ITUX peakIuit

IPOBOAMTH PACUYETHI 10 YPABHEHUIO XHMHUYECKOU

peakinun



2.1

2.2

2.3

2.4

IIo Temam: «Hemetamnmel u HX COCIUHCHUA» U

«MeTamisl 1 uX COCAUHCHUA»

XapaKTEepU30BaTh (omCHIBATH) obmue u
crnenupuIecKue XUMHYECKHE CBOWCTBA MPOCTBIX H
CIIOKHBIX  BEIIECTB, TIOJITBEPIK ISt OIHCaHKE
npuMepaMu  MOJIEKYJISIPHBIX W HWOHHBIX YPaBHCHHMA

COOTBCTCTBYIOIINX XUMHUYCCKUX peaxunﬁ

COCTAaBJIATH YPABHCHUA peaKHHfI, MMOATBECPKAAOIIUX
CyHIeCTBOBAHUC reHEeTUYECKOM CBiA3HU MCKIAY

BCIICCTBAMHU PA3JIMYHBIX KJIaCCOB

MMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT
HUX CTPOCHHA, BOSMOXKXHOCTH IMPOTCKAHUA XHUMHUCCKHX

HpeBpaH_IeHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX

cleoBaTh  NpaBHJIaM  IOJB30BAHHMS  XMUMHUYECKOU
MOCYJIOM M JIabOpaTOpHBIM O0OPY/IOBAaHUEM, a TaKKe
MpaBHUJiaM OOpAIIeHUs C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIUAMHA 10 BBITIOJTHEHUIO J'Ia60paTOpHBIX
XUMHUYECKHX OTBITOB MO TMOJTYYSHHI0 M COOUPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOTO ra3a)



2.5

3.1

3.2

MMPOBOAUTH pC€aKMU, MMOATBCPIKAAOIINC Ka4eCTBEHHBIN
COCTaB Pa3/IUYHBIX BEIIECTB: PACIIO3HABATH OIBITHBHIM
nyTéM XJIOpHI-, OpoMui, uoamn, kapOoHar, docdar,
CWIHMKaT,  Ccyibdar, THUAPOKCHUANOHBI,  KATHOHBI
aMMOHUA, HNOHBI HN3YYCHHBIX MCTAJIOB,
HPUCYTCTBYOIIUE B BOJTHBIX pacTBopax

HCOPTraHNYCCKUX BCUICCTB
ITo Teme: «XuMUS 1 OKpYIKArOLIAs Cpear»

PaCKpbIBaTh CMBICII OCHOBHBIX XHUMHYCCKHUX TOHSTHH:

ITJIK BemecTBa; KOppo3usi METALIIOB

IMPUMCHATDb OCHOBHBIC orcpanuunu MBICIIUTEIbHOM
ACATCIIBHOCTH — aHallu3 W CHHTE3, CPaBHCHUC,
0606H.ICHI/IG, CUCTCMATU3AlIUI0, BBISIBJICHUC IPUYUHHO-
CJIICACTBCHHBIX CBSI3EH — 1A HN3Y4YCHUA CBOMCTB BEIIICCTB
H XUMHYCCKHUX peaKHHﬁ; C€CTCCTBCHHOHAYYHbIC MCTOBI
IIO3HAaHUA — Ha6J'IIOI[eHI/I€, HU3MEPCHHUE, MOACTIUPOBAHNC,

HKCIIEPUMEHT (peabHbI U MBICTICHHBIN)



HHPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KVIACC

Koxa

11

1.2

1.3

1.4

1.5

1.6

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘laHBHBIe XUMHWYCCKHUC ITIOHATUA

[Ipenmer xumuu. Ponp XuMuM B )KM3HU YEJIOBEKA. XUMUS B
cucteMe Hayk. Tena u BemectBa. dusnueckue cBoilCTBa

BCIICCTB. AFpGFaTHOG COCTOSIHHEC BCIICCTB

ITonsaTue o MeToJax Mo3HAHUSA B XUMUM. UHCTBIC BElleCTBA

u cMmecu. CriocoObl pa3feneHus: cMmecei

ATOMBI U MOJICKYIJIBI. Xumudeckue 3iaeMeHTEl. CHMBOJIBI
XHUMHUYCCKUX O3JICMCHTOB. HpOCTHe 1 CJIIOXKHBIC BCHIICCTBA.

ATOMHO-MOJIEKYJISIPHOE YYEHHE

Xumuueckasi popmyia. BaleHTHOCTh aTOMOB XUMHUUYECKHUX
3JEMEHTOB. 3aKOH IIOCTOSTHCTBA COCTaBa  BEILECTB.
OtHocuTenbHast ~ aTtoMHass  Macca.  OTHOcCHUTeNbHas
MOJIEKYJIApHas Macca. MaccoBasg [0a8 XUMHYECKOIO

9JICMCHTA B COCIMHCHHUH

KonnuectBo  BemectBa. Mons.  MonsipHasgs  Mmacca.
B3anMocBsI3p KOnM4YecTBa, MacChl U YMCIIA CTPYKTYPHBIX
enuHul] BemecTBa. Pacuérsl mo (opMynaM XUMHUYECKUX

COE€IUHEHUN

dusnyueckre 1 XUMUYECKHUE SIBICHUS. XUMUYECKask peaKITus
n e€ mNpu3HAKU. 3aKOH COXPAHEHUS MacChl BEIIECTB.
Xumuyeckue ypaBHeHus. Kiaccubukanus XuMUYECKHX

peakuii (COeAMHEHUS, PA3I0KECHHUS, 3aMEIIICHUS, 0OMEHa)



1.7

2.1

2.2

XUMHUYECKUN DSKCIEPUMEHT: 3HAKOMCTBO C XHMHMYECKOU
IIOCY10H, ¢ IpaBUJIaMK pabOThI B 1TaOOPAaTOPUH U IpUEMaMu
oOparieHus ¢ 1a00paToOpHEIM 000pyTOBaHUEM, U3yUCHUE U
onucaHue GU3NYECKUX CBOMCTB 00pa310B HEOPraHUYECKUX
BelecTB, HabmonaeHue (u3ndeckux (TUIaBJIICHUE BOCKA,
TasHUE JbJla, pacCTHUpaHHUE caxapa B CTyIKe, KUIEHUE U
KOHJICHCALlUsl BOJbI) M XMMHUYECKUX (TOpEHHE CBEYH,
IIPOKaJIMBAHUE MEAHOMN IIPOBOJIOKH, B3aUMOJIEHCTBUE Mea
C KUCJIOTOM) SIBJICHUH, HAOII0ICHUE U OITUCaHKE ITPU3HAKOB
IPOTEKaHUs XMMMYECKHX peakUuil (pas3jiokeHue caxapa,
B3aMMO/JICIICTBUE CEPHOM KHCIOTHl C XJIOpHAOM Oapus,
pasnoxkenue ruapokcuna wenu(ll) npm  HarpeBaHuw,
B3auMOJICHCTBHE jkene3a ¢ pactBopoM comu wmemu(ll),
U3ydeHue CcrnocoOoB pasfeneHus cMmeceid (C MOMOILBIO
MarHuTa, (UIbTpOBaHWE, BBHIAPUBAHUE, TUCTUIUIALNS,
xpomarorpadusi), IpoBeI€HUE OUUCTKU MTOBAPEHHOH COJH,
Ha0JII0/IEHUE U ONMCAHUE PE3YyJIbTaTOB MPOBEACHUS OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MaccChl, CO3JAaHHE

Mojieel MOJeKyJ (IIapOCTEP>KHEBBIX)
Baxwuelime npeactaBuTeNn HEOPraHUYECKUX BEIIECTB

Bo3gyx — cmech razoB. CocrtaB Bo3myxa. Kucmopom —
2JIEMEHT U NpoCcTOe BemecTBo. Haxoxaenue kuciopona B
npupoje, puU3nYecKue U XUMHUYECKHUE CBOMCTBA (peakuuu
ropenusi). Okcunsl. Ilpumenenue kucnopona. CrocoOsl
MOJIy4EeHUS KHCIIOpo/ia B naboparopuu u
IIPOMBIIITIEHHOCTH. KpyroBopoT kuciopozna B INPHUPOAE.

O30H — aymoTponHas MoAUGUKAIUS KHCIOPOaa

TennmoBou ahdexr XUMHYECKON peakuuu,
TEPMOXUMHUYECKUE YPAaBHEHUS, IK30- U IHAOTEPMHUUECKUE
peakmuu. TOIIIMBO: Yyroib M METaH. 3arpsi3sHEHUE BO3yXa,
yCUJICHHE TTapHUKOBOTO 3 deKTa, pa3pyleHHe 030HOBOTO

CJI0s



2.3

2.4

2.5

2.6

2.7

2.8

2.9

2.1

Bonopon — snemeHT u mpocroe BemecTBo. Haxoxaenue
BOJIOPO/JIa B IpUPOE, GU3NUECKUE U XUMUYECKHE CBOMCTBA,

pUMEHEHHE, CTIOCO0bI morydeHus. Kucinotsl u conu

Mounsipabiii  00bEM  Ta30B. Pacu€Tel M0 XUMHUYECKUM

YpaBHEHUSM

@dusnyeckue CBOMCTBA BOJbI. Boja Kak pacTBOPHUTEIb.
PactBopel. HacbllieHHbIE M HEHACBILIEHHBIE PAaCTBOPBI.
PactBopuMoOCTh BemecTB B BoJe. MaccoBas 10715 BELIECTBA
B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOIbl. OcHOBaHus. Poib
pacTBOPOB B MPHUPOJIE U B KU3HMU 4esioBeKa. KpyroBopor
BOJIbI B IpUpOE. 3arps3HEHUE NpUpPOAHbIX BoJ. OXpaHa U

OYHMCTKa NPHUPOAHBIX BOJ

Knaccudukanus HeOpraHWYECKHX CoequHeHWH. OKCHIIBIL.
Knaccudukanusa okcunoB: cosieodpasyromue (OCHOBHBIE,
KHCIIOTHBIE, aM(OTEepHBIE) ©  HECcoJIeoOpa3yIouIue.
Homenknarypa oxcunoB. @uznueckne U XUMUYECKHE

CBOMCTBA OKCHJIOB. ITosryuenue okcuoB

OcnoBanusa. Kimaccudukanust ocHOBaHWiA: MENOYU U
HEpacTBOpUMBIE OCHOBaHMS. HOMeEHKIaTypa OCHOBaHMI.
dm3pyeckue ©W  XMMHYECKHE CBOWMCTBA  OCHOBAHHIH.
[Tonyuyenue ocHOBaHMI

Kucnotsl. Knaccudukarnus kucnot. HomeHknaTypa KUCIOT.
dusnuecke MW XUMHYECKHME CBOMCTBA KHUCIOT. Ps
aktuBHOcTH MeTasuioB H.H. bekerosa. [lonyuenue kucmor
Comu. Homenknarypa coneil. @uznueckue U XUMHUECKUE
cBoncTBa coisei. [lonyuenue conen

I'enetnyeckas CBS3b MCKAY KJIacCaMU HCOPTraHUYCCKHUX

COE€IUHEHUN



2.1

3.1

XUMHUYECKUN HKCIIEPUMEHT: Kad4eCTBEHHOE OIIPEICIICHHUE
coJiep>KaHus KICIIOpO/ia B BO3yXe, OJyueHue, CoOupanue,
pacmo3HaBaHME€ U HM3Y4YEHHME CBOICTB  KHUCIOpOJa,
HaOJI0/IeHNEe B3aUMOJICHCTBHUS BEUIECTB C KHCIOPOAOM U
yCIOBUSL BO3HUKHOBEHMS M IPEKPALEHUS TOpPEHUs
(mokapa), O3HaKOMJIEHHE C OOpas3laMu OKCHJIOB |
ONMCaHWE WX  CBOWCTB, TNOJy4YeHHE, COOHpaHHeE,
pacrno3HaBaHHe M U3y4YEHHE CBOWCTB BOAOpOJa (ropeHue),
B3aumo/eiicTeue Bogoposa ¢ okcuaom meau(ll) (Bo3moxHo
UCIOJIb30BaHUE BHIEOMATEPUANIOB), HA0II0IeHHE 00pa3lioB
BEUIECTB  KOJMYeCTBOM |  Moyb,  HCCIIE€JOBaHUE
OCOOCHHOCTEH pAacTBOpPEHHs] BEUIECTB C  Pa3TUYHON
pPacTBOPUMOCTBHIO, IPUTOTOBJIEHUE pacTBOpoB c
onpeeaéHHON MacCOBOM J0JeH pacCTBOPEHHOIO BEUIECTBA,
B3alMO/ICIICTBUE BO/IBI C METANIaMU (HATPUEM U KaJIbLIUEM )
(BO3MOXHO HCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB),
OTpe/ieNIeHUEe PacTBOPOB KUCIOT M ILIEIOYEH C MOMOIIbIO
MH/IMKATOpPOB, HCCIe0BaHUE O0pa3l0B HEOPraHMYECKUX
BELIECTB DAa3IMUHBIX KJIaCCOB, HAOJIOJEHUE H3MEHEHUS
OKpAacKM HHJMKAaTOPOB B pacTBOpax KHUCIOT U IIEJIOYEH,
n3yueHnue B3aummojencteus okcuaa memau(ll) ¢ pactBopom
CEpHOM KHCIOTBI, KHCIOT C METaulaMH, peaKuui
HEWTpaIU3aln, MOJy4YEHHE HEPAaCTBOPUMBIX OCHOBAaHHUU,
BBITECHEHHE OJIHOTO MeTajlla IPYrMM M3 PacTBOpa COJIHU,
pelieHre  SKCIEePUMEHTAJbHBIX  3aJad [0  TeMe

«BaxkHenmme KJ1acchl HEOPraHUYECKUX COETMHEHUIN

[Tepnonnueckuit 3akoH u Ilepuonnueckas cucrema
xumuyeckux anementoB [[.1. MengeneeBa. CTpoeHue
aTOMOB. XUMHUYECKas CBI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

HepBHe IIOIIBITKH Knaccmbmcaupm XUMHNYCCKHUX
anemMeHToB. IloHsATHE O rpymnmnax cCXOAHBIX 3JIEMCHTOB

(IJ_IGJIO‘IHBIG U IMCIO0YHO3CEMCIIbHBIC MCTAJlJIbl, I'aJIOI'CHBI,



3.2

3.3

3.4

3.5

3.6

3.7

WHEpPTHBIE Trasbl). OJEMEHTBl, KOTOpble  00pa3yloT

aM(l)OTepHBIC OKCHUJBI U TUAPOKCHUIBI

Ilepuonnueckunn  3akoH.  Ilepmomuueckas  cucreMa
XUMHUYECKUX 3JIEMEHTOB J.N. Mewnneneena.
Koporkonepuognass ®  JUIMHHONEpUOAHAS  (POPMBI
[Tepuonuueckoil cucTeMbl XHUMHUYECKUX 3jeMeHToB J[.U.
Menpeneesa. Ilepuonel m rpynnsl. OU3HYECKHH CMBICI
MOPSIAKOBOTO HOMEpa, HOMEPOB MEpUOJa U TPYIMIb

9JICMCHTAa

Crpoenne aromoB. CocTtaB aTOMHBIX saep. M3oTomsl.
OnextpoHbl. CTpoeHHE 3JIEKTPOHHBIX O000JIOYEK aTOMOB
nepBbix 20 xumuueckux aiemeHToB [lepmoamueckoit
CHCTEMBI J.A. Meneneena. XapakTepucTuka
XUMHYECKOTO  JJIEMEHTa IO €ro TMOJOXEHUI0 B

[Tepuonnueckoint cucreme .M. Menneneesa

3aKOHOMEPHOCTH U3MEHEHMS paJiyca aTOMOB XMMUYECKUX
AJIEMEHTOB, METANINYECKUX U HEMETAJUIMUECKHUX CBOWCTB
o rpynmam u nepuojam. 3HaueHue I[lepuoauueckoro
3akoHa W [lepuoguyeckoll  CHUCTEMbl  XUMHYECKHX
2JIEMEHTOB JUIsl pa3BUTHUA Hayku W mnpaktuku. JI.M.

MenpeneeB — yU4€HbIA U TpaXKJaHUH

Xumuueckass  cBa3b.  KoBaneHTHas  (nmojsipHas W
HEMoJIIpHas) CBSI3b. DIIEKTPOOTPULIATETLHOCTh

XUMHUYECKHUX 2JIEMEHTOB. FIoHHAs CBI3b

Crenenb okucinenus. OKUCIUTEILHOBOCCTAHOBUTEIbHbBIE
peakuuu. Ilpomeccsl OKHUCIAEHHSI M BOCCTAHOBJIEHHS.

OKHCIUTEIN U BOCCTAHOBHUTEIN

XUMHYECKUH DKCIEPUMEHT: M3Y4YCHHE O0pa3IOB BEIICCTB
MCTAJIOB N HCEMCTAJIIOB, BSHHMOHeﬁCTBHG THAPpOKCHU A
LMHKAa C pacTBOpaMH KHUCJIOT U IIeNouel, MpOBEACHUE

ONBITOB, WUIIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIBHO-



9 KUIIACC

Kox

11

1.2

1.3

BOCCTAHOBUTEJBHBIX  peakuuil  (FOpeHHe,  peakluu

pa3ioKeHus, COCAMHECHUS )

IIpoBepsieMblii 3JIeMeHT coIepPKAHUSA

BeniectBo 1 xumnueckas peakuus. [loropenue

Ilepnonnueckunn  3akoH.  Ilepmommueckas  cucrema
xumuueckux aieMeHtoB .M. MenneneeBa. CrtpoeHue
aTOMOB.  3aKOHOMEpPHOCTM B  HM3MEHEHHUHM  CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOMOB, Kaus,
KaJIbIIMs U UX COCIMHECHUM B COOTBETCTBHU C MOJOKECHUEM
a7eMeHTOB B llepuomuueckoil cucTeMe U CTPOEHHEM HX

aTOMOB

CtpoeHue BemiecTBa: BHJBI XHUMHYECKOW CBSI3U. THITBI
KPUCTAJUIMYECKUX  PELIETOK, 3aBUCHUMOCTb  CBOWCTB
BEIIECTBA OT THUINA KPUCTAJUIMYECKOW PEIIETKA W BHIA
xuMuueckor cBs3u. Kraccudukamuss w1 HOMEHKIATypa
HEOPraHUYECKUX BEIIECTB (MexmyHapoIHas u
TPUBHUAIBbHASA). XuMHUYECKue CBOWMCTBA  BEILECTB,
OTHOCSIIMXCA K PAa3JIMYHbIM KJIacCaM HEOPTraHMYECKUX
COCAMHEHMM, TEHETHUYECKas CBSA3b  HEOPraHUYECKHUX

BEILECTB

Knaccudpukanus XuMUYECKHX peakiuuid M0 pa3InyHbIM
mpu3HaKaM (M0 YUCTY M COCTaBy YYaCTBYIOIIUX B pEaKIUU
BEIIECTB, 1O TeTIOBOMY 3P (DEKTy, 0 H3MEHEHUIO CTETIEHEH
OKHUCJICHHUA XUMHNYCCKHUX 3JICMCHTOB, IIO O6paTI/IMOCTI/I, 110

YYaCTHIO Karajam3aropa). OJK30- ¥ OIHAOTCPMHUYECKHUE
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1.5

1.6

pCaknuuu, TECPMOXUMHUYCCKUC YPABHCHMUA. Ilonsatue o

CKOpPOCTH XHUMHYECKOH pCaKuu

[Tonatue 00 OOpaTHUMBIX W HEOOPATHUMBIX XHUMHYECKHX
peakuusax. lloHATHE O TOMOIE€HHBIX M T'€TEPOrCHHBIX
peakuusx. [lonarue o xumuueckoMm paBHoBecHH. DaKTOpHI,
BIUAIOIIME HA CKOPOCTb XHMMHYECKOM peakuuu U

IMOJIOKCHHUEC XUMHUUYCCKOI'0O PAaBHOBCCHUA

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu,
JIEKTPOHHBIN OajlaHC OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHOM
peakuuu.  CocraBieHHE  YPaBHEHUH  OKHMCIMTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUH C HMCIOJIb30BAaHUEM METO/a

3JIEKTPOHHOTO OajaHca

Teopus 3MEKTPOIUTUYECKON AUCCOLUALNUA. DIEKTPOIUTHI
U HeleKTposuThl. KaThoHbl, aHHOHBL. ~MexaHu3M
JUCCOIMAIIMU BEILIECTB C Pa3IUYHbIMHA BUJAMU XUMUYECKOU
cBa3u. CreneHr aucconnanvu. CHIBHBEIE W clia0ble
aneKTponuThl. Peaknuu HOHHOrO OOMeHa. YClOBUs
MPOTEKAaHUS pPEaKIMid HMOHHOro OOMEHa, TIOJNHBIE U
COKpalll€éHHbIE HOHHBbIE YypaBHEHMs peakuui. CBoiicTBa
KHCIIOT, OCHOBAaHMH M COJIed B CBeTe MpelcTaBiIeHUI 00
AIEKTPOJIUTUYECKON JIFCCOLIMAIIHM. KauecTBennbie

peaknuu Ha HOHBI. [loHsITHE O THApPOIM3E coe
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2.1

XUMHAUYECKUNA DKCIEPUMEHT: O3HAKOMIICHHE C MOJEISMU
KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB U HEMETAJUIOB (rpadura W amMmasa), CIOKHBIX
BEILIECTB (XJIOpUIa HATpHsl); UCCICAOBAHHE 3aBUCHMOCTH
CKOPOCTM  XMMHUYECKOM  peakuMh OT  BO3IECHCTBUSA
Pa3IMYHBIX (hakTopoB; HCCJICIOBAaHIE
3JIEKTPONPOBOAHOCTA  PACTBOPOB  BELIECTB, IIpoliecca
JUCCOITMAITMN  KHCJIOT, IIeJIoYer M coJyied (BO3MOXKHO
KCIIOJIb30BaHUE BUICOMATEPUAJIOB); MPOBEJICHHUE OIBITOB,
WUTIOCTPUPYIOLIMX — MPU3HAKA  IPOTEKaHUs  peakuui
HOHHOTO OoOMeHa (0Opa3oBaHUE OCajika, BBIJIEJICHUE Ta3a,
o0Opa3oBaHKe BObl); OMBITOB, MILTIOCTPUPYIOIIUX PUMEPDI
OKHCIIUTEIHbHO-BOCCTAHOBUTENBHBIX ~ PEaKkiuid  (ropeHue,
peaKkmuu  Pa3’oKEHHUs, COCAMHEHUS); pacro3HABaHHE
HEOPraHUYECKHX BEIIECTB C IOMOIIbI0 KAa4eCTBEHHBIX

peaKI_II/Iﬁ Ha UOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4
HemeTamnsl 1 UX COeIUHEHUS

O6mass  xapaktepuctuka ramoreHoB. OcoOeHHOCTH
CTPpOCHUSA AaTOMOB, XapaKTCPHBLIC CTCICHU OKHCJICHUA.
CrtpoeHue u (u3MYecKHe CBOMCTBA MPOCTHIX BELIECTB —
rajoreHoB. XWMHYECKHE CBOMCTBA Ha MPUMEpPE XJopa
(B3auMoieliCTBHE C METAJUIaMH, HEMETaJJIaMH, [IIEJI0YaMH ).
Xnopooaopoa. ConsiHas KUCI0Ta, XUMUYECKHE CBOMCTBA,
MoJy4yeHue,  npuMeHeHue.  JleilictBue  xjopa U
XJOPOBOJIOPOJIa Ha OpraHu3M uYejloBeKka. BaxHeiimme

XJIOPpUAbI U UX HAXOXKJIACHUC B IIPUPOAC



2.2

2.3

OOmast  xapakTepuctuka  31emMeHToB  VIA-rpymnmsr.
OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEHU
okucienus. CTpoeHHe W (PU3NYECKUE CBOMCTBA MPOCTHIX
BEUIECTB —  KUCIOpOJa W  Cepbl.  AJUIOTPOIHBIC
MOJU(UKAIMH KHCIOPOAA U Cepbl. XMMHUYECKHE CBOMCTBA
cepbl. CepoBo0po/I, CTpOCHUE, PUBNYECKUE U XUMUYECKUE
cBoiicTBa. OKCUABI CEpbl KaK MPEACTABUTEIMN KHUCIOTHBIX
okcuaoB. CepHast KHUCIIOTa, (DU3HUECKHE U XUMUYECKUE
cBOMCTBa (00IIME KaK MPEeACTaBUTENS Kiacca KUCIOT M
cnenuduueckre). XUMHUYECKHE pEakIuu, Jexalue B
OCHOBE IIPOMBILUIEHHOIO CHoco0a IOJy4eHUs CEpHOM
kucnotel.  [Ipumenenune. Conu  cepHOW  KHUCIOTHI,
KauecTBEHHasl peakiys Ha cyab(aT-uoH. Haxoxaenue cepsl
U e€ CoeqMHEHH B mpupoje. XUMHUYECKOe 3arps3HEeHHe
OKpY’KaIOIIe Cpeibl COCIUHEHHSIMHU Cepbl (KHUCIOTHBIE
JOXKIM, 3arpsi3HEHHE BO3yXa U BOJAOEMOB), CIIOCOOBI €ro
MPEAOTBPAIECHUS

OOmiass  XapakTepuCTHKa  DIeMEHTOB  VA-TpyImIblL.
Oco0eHHOCTH CTPOEHUS] aTOMOB, XapaKTEpHbIE CTENEHU
OKuCHeHUus. A30T, pacnpocTpaHEHHWE B  MPHUPOJE,
(dbuznvecKkrue U XuMuIeckue ceorctra. Kpyrosopot a3ora B
npupoae. AMMHAK, ero (QU3NYECKUEe U XHUMHUYECKUE
CBONCTBA, MojyueHrue u npumeHenune. Colu aMMOHHUS, UX
¢u3nueckue W XUMHYECKHE CBOWCTBA, NPHUMEHEHHE.
KavecTBeHHass peakuusi Ha HMOHBI aMMOHHMS. A30THas
KHCIIOTa, €€ TMoyy4YeHue, (U3MYecKne W XUMUYECKUE
cBOlicTBa (00IME KaK MPEeACTaBUTENS Kiacca KUCIOT M
cnenuduueckne). lcmonap3oBaHWE HHUTPATOB U Coleit
aMMOHHUSI B  Ka4eCTBE MHUHEPAIBHBIX  YIOOpEHUH.
XumMuueckoe 3arpsi3sHEHUE OKpY’KaroIen Cpelbl
COETUHEHUSIMHU a30Ta (KUCJIOTHBIE MOXKIW, 3arpsi3HEHUe

BO3/1yXa, MIOYBbI U BOJIOEMOB)



2.4

2.5

2.6

2.7

docthop, amrorpomHbie  Moaumdukainuu  (docdopa,
busnueckre u xuMudeckue cpoiicrea. Oxcun pocdopa(V)
u (dochopHas kuciora, QUINIECKUE U XUMHUYECKUE
CBOWCTBa, moiydeHue. Mcnonp3oBanue docdaroB B

Ka4yecTBE MHUHEPAIbHBIX y100peHU

OO6miass  xapakTepucTuka  3jeMeHToB |V A-rpynmsl.
OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC CTEIECHU
OKHUCJICHUA.  YTIEpoA, aUIOTPONHbIE MOIUPUKALINU,
pacmipocTpaHeHue B MPUPOJC, PUINUSCKUE U XUMHUYCCKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepona B mpupoje.
Oxcunel  yriepoaa, WX (U3NYECKUE W XUMUYCCKUE
CBOMCTBa, JCWCTBUE HA UBBIE OPraHU3MBI, MOIYYCHHE U
MPUMEHEHUE. DKOJIOTMYECKHE MPOOJIEeMbI, CBSI3aHHBIE C
OKCHJIOM yraepoaa(1V); TUIoTe3a IJI00AJIBHOTO
MOTEIUICHUS KJIMMATa; IMMAPHUKOBBIA AP ¢deKT. YroibHas
Kucmora M e€ comm, uX (GU3NYECKHEe M XUMUYECKUE
CBOWCTBA, TMOJIydeHHEe U TIpuMeHeHue. KaudecTBeHHas
peaxius Ha KapOoHaT-HOHBL. Mcnonap30Banue KapOOHATOB B

6I)ITy, MCIUIHHE, MTPOMBIIIJICHHOCTH U CCJIbCKOM XO03sICTBE

[lepBoHayasibHbIE MOHATHS OO0 OPraHMYECKHX BEIIECTBAX
KaK O COEIUMHEHMSAX yriepoja (MeTaH, 3TaH, JTHJIEH,
alleTWJIeH, 3TaHOJI, TJHIEpUH, YKCycHas Kuciora). Hx
COCTaB M XMMHUYeckoe cTpoeHue. [lonsarue o 6Guonornuecku
BaYKHBIX BELIECTBAX: JKUPaX, OeNKax, yIJIeBoJaxX — U UX POJIH
B OKM3HM  4eJoBeKa.  MarepuanbHOE  €JUHCTBO

OPraHNu4Y€CKUX U HCOPTaHUICCKUX CO@}II/IHGHHIZ

Kpemuuii, ero ¢Qusnueckue M XMMHYECKHE CBOMCTBA,
noixyyeHue M mnpumeHenwe. COEIMHEHUsS] KpPEeMHHUS B
npupoje. Obume npeacraBiacHus 00 okcuae kpemuus(1V)
U KpeMHueBou kucinote. CUIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, MEIUWIIMHE, TMPOMBINIUICHHOCTH.  BaxHewme
CTPOUTENbHBIE MaTepUalbl: KepaMuKa, CTEKJIO, I[EMEHT,

OCTOH, KEIe300€TOH. [Tpobaembr 6e30macHOTO



2.8

HCITIOJIB30BaHUA CTPOUTCIIbHBIX MaTcpHraJioB B

HOBCCI[HGBHOﬁ KHN3HU

XUMHYECKUI JKCIIEPUMEHT: A3y4YEHUE o0pa3ioB
HEOPraHMYeCKUX BEIIECTB, CBOMCTB COJISIHOM KHCIOTHI;
MPOBE/ICHNE KAYECTBEHHBIX PEAKIUK Ha XJIOPHUI-HOHBI H
HaOJIIOZCHWe TPU3HAKOB MX  MPOTEKAHUS;  OIBITHI,
oTpaxkaromue (U3NYecKHe ¢ XUMHYECKHE CBOWCTBA
raJIOTeHOB U UX COECJUHEHUH (BO3MOXKHO MCIIOJIb30BaHHE
BHJIEOMATEPHAJIOB); O3HAKOMJICHHE C 00pa3liaMu XJIOPUJIOB
(rayloreHN10B); O3HAKOMJIEHHE C oOpasuamu cepbl U €€
COCMHEHUSIMH (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEpHAaJIOB); HaOJIOJIeHHE Mpolecca OOyTIMBaHUs
caxapa TMOJ JEWCTBUEM KOHIICHTPUPOBAHHOM CEpPHOM
KHUCJIOTBI; M3Y4YeHHE XMMHYECKHX CBOMCTB pa30aBieHHOU
CepHON KHCIIOTHI, TIPOBEJCHNE KAaUYeCTBEHHOW peakIuu Ha
cynb(daT-uOH M HaONIO/IeHHWE MpU3HaKa €€ MPOTEKaHUS;
O3HaKOMJIEHHE C (U3MYECKMMHU CBOMCTBaMH  a30Ta,
dbochopa m ux coenuHEeHUN (BO3MOXHO HCIOJIB30BaHUE
BUJIEOMATEPHAIOB), OOpa3llaMu a30THBIX M (POCHOPHBIX
yaoOpeHuit; MojaydeHue, COOMpaHHe, paclo3HaBaHUE W
M3yYeHHE CBOMCTB aMMHaKa; MPOBEICHHE KaueCTBEHHBIX
peakuuii Ha WOH aMMOHHMS U (ochaT-uOH U H3YUYECHHE
MIPU3HAKOB ux POTEKaHUs, B3aUMOo/IeiicTBHE
KOHIICHTPUPOBAaHHOM  a30THOM  KHUCJIOTBI C  MEABIO
(BO3MOXXHO HCMOJb30BAaHUE BHUJEOMATEPHATIOB); U3yUCHHE
MoJieNiell KpUCTalNIMYeCKUX peleEToK anmasza, rpadura,
¢bymnepeHa; 03HAKOMJICHHE C IPOLECCOM  aJcopOIuu
pPacTBOPEHHBIX BEIIECTB AaKTHUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM  MpPOTHBOrasza, IMOJy4YeHHE, COOUpaHue,

pacrio3HaBaHWE M HM3YYCHHE CBOWCTB YIJIEKHCIIOTO Tas3a,



3.1

3.2

MPOBE/ICHUE KAueCTBEHHBIX peakIuii Ha KapOoHAT- H
CWIMKAaT-HOHBl M H3Y4YCHHME IPU3HAKOB HMX IPOTCKaHUS;
O3HAKOMIICHHUE c POAYKIUEN CUJIMKATHOU
IIPOMBIIIJICHHOCTH; PEIICHUE HKCIEPUMEHTAIbHBIX 3a7ad

no TeMe «BaxkHeline HeMeTaJIbl U UX COEIUHEHUI»

Meramnsl 1 uxX COCINMHECHUA

OOmrast  xapakTEepPUCTHKAa XUMHYECKHUX DJIEMEHTOB —
METaJUIOB HA OCHOBaHUM WX NosioxkeHus B [lepuonnueckoi
cucteMe xuMmudeckux djemeHTtoB [[.M. Mennaeneesa u
cTpoeHust aroMoB. CtpoeHue MmeTaioB. Metaminueckas
CBSA3b M METAJUIMYeCKass KPUCTAJUIMUeCKas peméTka.

3J'IeKTpOXI/IMI/I‘-ICCKI/II71 pan HaHp}I)KCHI/Iﬁ METAJlJIOB

dusznyeckre U XUMUYECKUE CBOMcTBAa MeTayuioB. OOmue
CcrocoObl ToJy4eHHs MeTauioB. [loHATHE O KOppo3uu

METAJIOB, OCHOBHBIC CIIOCOOBI 3alUTBl UX OT KOPPO3UH.



3.3

3.4

3.5

3.6

CmnaBel (cTasib, 4yryH, OIOpPATIOMUHHNA, OpOH3a) M HX

IIPUMECHCHUC B 6BITy U ITPOMBIINIJICHHOCTH

[Ilemounsle Metainel: nosoxkenue B Ilepuonnueckon
cucteMe xuMmudeckux odiaemeHTtoB .M. Menaeneena;
CTPOCHHUE UX aTOMOB; HAX0XI€HHE B Ipupoe. Puznueckue
W XMMHYECKHE CBOMCTBA (Ha NpPHMEpPE HATPUsI U KaJHs).
Okcuapl ¥ TUAPOKCHABI HaTpus W Kanmus. [lpumeHeHue

MCJIOYHBIX MECTAJJIOB U UX COCI[I/IHGHI/Iﬁ

[IlenoyHO3eMeNbHBIE METaJIbl MAarHuid UM KaJlbIUi:
nojoxxenue B llepuoamyeckoid cuUcCTeME XHUMHUYECKUX
snemenTtoB J[.M. MeHaeneeBa; CTpoe€HHME HX AaTOMOB;
HaxXOoXJeHue B mnpuponae. PU3MYECKUE U XUMHYECKHE
CBOMCTBa MarHusi U Kajblud. BaxHeiliue coeluHEHUs
KaJblus (OKCHJ, THIPOKCUI, CcOju). JKECTKOCTh BOIBI U

Croco0bl €€ yCTpaHeHus

Amomunuii: nonoxenue B Ilepumonmyeckoir cucreMme
xumuueckux anemeHtoB .M. MengeneeBa; crpoeHue
aTOMa; HaxOXACHHE B Ipupoie. PU3n4ecKre 1 XUMUYECKUE
CBOMcTBa amoMHHMS. AMQOTEpHbIE CBONCTBAa OKCHUAA U

THApOKCHU A aJIOMUHUS

Kenezo: mnonoxenne B llepumogumueckoit  cucreme
xumuueckux anemeHtoB .M. Mengeneesa; crpoeHue
aToMa; HaXO0XJICHHUE B ITIPHUPOAC. duznueckre 1 XUMHYECKHUE
cBoiicTBa xene3a. OKcuabl, THAPOKCcUAbI U comn sxenesa(ll)

u xene3a(lll), ux cocras, cBOCTBA U TTOJTyICHUE



3.7

4.1

4.2

4.3

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMIIEHHE € 0Opa3namu
METAJUIOB U CIUIABOB, UX (PU3NYECKMMHU CBONCTBAMU;
U3Y4YEHHE pe3yJIbTaTOB KOPPO3UM METAIOB (BO3MOXHO
HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTeH
B3aUMOJICVCTBUSL OKCHZA KalbLWsl W HATpUs C BOJOH
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB);
HCCIIE0BAHUE CBOMCTB JKECTKOM BOJBI; IPOLECCa TOPEHUS
xKejmeza B KUCiIOpoxe  (BO3MOXHO — MCIOJb30BaHME
BUJIEOMATEPHAIIOB); IPU3HAKOB MPOTEKaHHS KAUECTBEHHbIX
peakiuii Ha MOHBI (MarHusi, KajabLMs, aJFOMUHUS, [IUHKA,
xenesa(ll) wu oxenesa(lll), memu(ll); wabGmonenue wu
ONMCAaHUE IPOLECCOB OKPAIIMBAHUSA IUIAMEHU HOHAMU
HaTpUsl, Kajlusg W KaJblUs (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); HCCiel0BaHUE aM(OTEpHBIX CBOMICTB
TUIPOKCH/IA AJIOMUHUS U TUAPOKCUIA I[MHKA; pEIlEeHUE
9KCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHel1me MeTalsl

1 UX COCIUHCHU I
XHMHMS M OKpYyXKarolas cpeaa

Hossie maTepuansl 1 TexHONOrHH. BellecTBa u MaTepuaisl
B IIOBCEJIHEBHOW >XU3HU 4YEJIOBEKa. XUMHS U 310POBBE.
be3omacHoe wHCHOIB30BaHME BEMIECTB W XUMHYECKUX
peaxiuii B 0bITY. [lepBas moMOIIIb MpU XUMHUYECKUX 0KOTaxX

U OTPaBIICHUAX

OCHOBBI  DKOJIOTMYECKOM T'PaMOTHOCTH. XHUMHUYECKOE
3arpsisHeHue okpyxatomeid cpeasl [1/IK. Ponp xumuum B
pelieHnn  JKojoruueckux — npobsieM.  IIpuponnbie
HUCTOYHUKU YTJIEBOJOPONOB (yrojib, IPUPOAHBIN ras,
He(Th), MPOAYKTHl MX MepepabOTKH, UX POJb B OBITY U
MIPOMBIIIIIEHHOCTH

XUMHYECKUU JKCIIEPUMEHT: U3y4YEHUE o0pa3ioB
MaTepuajgoB (CTEKJIO, CIUIaBbl METaJUIOB, MOJMMEpPHBIE

MaTepUabl)



MPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUSA

Kon
nposepsie
MOI'0

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM
pe3yJbTaTam 0a30BOro YpOBHSI OCBOEHNSI OCHOBHOM
00pa3oBaTeJILHON POrPaMMbI OCHOBHOT'0 00111€T0

0
TPEDoRat o0pa3zoBanusi Ha ocHoBe PI'OC

us

1 IIpencrasnenue:

0 TIO03HABAEMOCTH SIBICHUH MPHUPOIBI, MOHHUMAaHUE
O00BEKTUBHOI 3HAUUMOCTH OCHOB XMMHYECKOW HAyKH
Kak  00JacTH  COBPEMEHHOTO  €CTECTBO3HAHUS,
1.1 KOMIIOHEHTa OOlIel KyJIbTyphl H MPAKTHUYECKON
NEeSITETHHOCTH YeJIOBEKa B YCIOBHAX COBPEMEHHOTO
oO1miecTBa; MOHUMAaHUE MECTa XUMHUHU CPelU IPYTUX

C€CTCCTBCHHBIX HAYK

O HaAyY4YHbBIX MCETOHAaX TIIO3HAHUA, B TOM HYHUCIIC
SKCHCPUMCHTAJIIBHBIX W  TCOPETHYCCKUX METOJAX
12 HCCJIICAOBaHUA BCHICCTB U H3YUCHUSA XUMHYCCKUX
peaKuHﬁ; YMCHHUEC  HCIIOJIB30BaThb MOACIU  IJIA

00BsICHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax mpodeccHOHATHHONH  AESITENHHOCTH,
CBSI3aHHBIX C  XUMHEH W COBPEMCHHBIMH
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXECHHUSAX
XUMHYECKOW HAYKH, YTO TIO3BOJIUT OOYYaIOIIMMCS
1.3 paccMaTpuBaTh XMMHIO Kak cdepy cBoed Oymymieit
npopeCcCHOHATPHON  JEATETPHOCTH W CIeNaTh
OCO3HAHHBII BHIOOP XHUMHUM Kak TNPO(UIBHOTO
npeaMeTa TpH Tepexojie Ha YPOBEHb CPEIHETo
o0riero oOpazoBaHUs
Bnanenune cucteMoil XMMHUYECKUX 3HAHUM U YMEHHUE

2 NPUMEHSATh CHUCTEMY XUMHUYECKHX 3HAHWUU, KOTOpas

BKJIIIOYacCT:



2.1

2.2

2.3

BaXXHEHIINE XUMHYECKUE TIOHATHSA: XUMHYCCKHUH
3JIEMEHT, aTOM, MOJIEKYJa, BEIECTBO, MIPOCTOE U
CJIOKHOE BEIIECTBO, OJHOPOJHAS W HEOAHOPOIHAS
CMECh, OTHOCHUTEJIbHBIE aTOMHAas M MOJICKYJIsIpHas
Macchl, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs
Macca, MOJISIPHBINA 00BEM, OKCH/I, KHCIIOTa, OCHOBaHUE,
coiib (cpeAHsisi), XHMMHUYECKash peaKUus, peaKkinu
COCIMHEHMS, pPEaKIUU  Pa3JI0XKEHUs, PpPeaKiuu
3aMEIICHUs, peakuuu OOMEeHa, TEmIOBOH APPeKT
peaKkIuu, H5K30- U SHJIOTEPMUYECKHE PEaKIIHH,
pacTBOp, MaccoBasi JOJs XUMHYECKOTO JJIEMEHTa B
COCIMHEHWHU, MaccoBasi [0l W MPOILICHTHas
KOHIIGHTpaIlMs BEIIECTBA B PAcTBOpE, SJIPO aToma,
AIEKTPOHHBIN CII0i aTOMa, aTOMHAasi OpOUTab, paInyc
aTroMma, BaJICHTHOCTb, CTEIICHB OKHCJICHMS,
XAMUYECKas CBSI3b, 3JEKTPOOTPULATENBHOCTb,
MOJISIPHAST U HETIOJSIPHASI KOBAJICHTHAS CBSI3b, MOHHAS
CBSI3b, METAJUIMUECKas CBA3b, KPHUCTANIMUYECKAst
pemérka  (aTomMHasi, HOHHAs,  METAJUTMYECKas,
MOJIEKYJIIpHasA), UOH, KaTUOH, aHUOH, DJIEKTPOIUT U
HEIJIEKTPOJIUT, JJICKTPOJUTHYECKAS JUCCOLUAIINS,
peakuuu HOHHOTO oOMmeHa, OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIE  PEAKIMH, OKUCIUTEIb WU
BOCCTAHOBHUTENIb, OKHCICHHE M BOCCTaHOBIICHUC,
AJIEKTPOJIN3, XUMHUYECKOE PaBHOBECHE, 0OpaTUMbIC U
HEeOOpaTHMble pEaKIHWH, CKOPOCTh XHUMHYECKOMN
peakuuu, karanuzatop, [IJIK, koppo3uss merannos,

CIIJIaBBbI

OCHOBOIIOJIaTraroye 3aKOHBI XUMUH: 3aKOH
COXpAaHEHUs Macchl, Inepuoanueckuii 3axoH J[.U.
MeHneneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH

ABoraapo

TEOpUU XUMHUHU: AaTOMHO-MOJIEKYJISIpHAs  TEOpHs,

TEOPUS JIEKTPOJIUTHIECKON JUCCOLUALINI



3.1

3.2

3.3

3.4

Brnagenne ocHOBaMM XMMHMYECKOH TI'PaMOTHOCTH,

BKJIFOYAIOIIEH

YMEHHE TMPaBWIBHO  KCIOJB30BaTh  W3yYCHHbBIE
BEIIECTBA M MAaTepUAIBI (B TOM YHCIIC MHUHEPAIbHBIC
yIOOpeHHs, MeTallbl W  CIUIaBbl, IPOJYKTHI
nepepadoTKu MIPUPOTHBIX HUCTOYHUKOB
YIJIEBOJOPOAOB (YIJIsI, MPUPOJHOTO raza, HeQTH) B
OBITY, CEIIbCKOM XO3SHCTBE, Ha TPOM3BOACTBE U
MOHUMaHHE 3HAYCHHUS KUPOB, OCITKOB, YTIICBOIOB IS
OpraHW3Ma 4YeJOBEKa; YyMEHHE IPOTHO3UPOBATH
BIMSIHUE BEHICCTB M XWMHUYECKHUX MIPOIIECCOB Ha
OpPraHu3M 4YeJOBEKAa M OKPYKAIOMIYI0 TNPUPOIHYIO
cpeny

YMEHHEC WMHTECTPHPOBATh XUMHUYECKHE 3HAHHUS CO

SHAaHUAMU JPYTUX y‘l€6HBIX mpecaIMCTOB

HaJIN4YMeE OMbITa pabOThI C Pa3IUYHBIMU HUCTOUHUKAMHU
uHpopMalluM 1O XUMUU (HayyHass W HAy4yHO-
NOIMYyJIsIpHAsl JIMTEpaTypa, CIIOBapH, CIPaBOYHUKH,

HMHTEPHET-PECYPCHI)

yMeHHE OOBEKTUBHO OILIEHHBATh HMHQPOPMALHUIO O
BEILIECTBAX, MX MPEBPAIICHUSAX M MPAKTHUYECKOM
MIPUMEHEHUN ¥ YMEHUE UCTIONBH30BATh €€ JJIsI PEIICHUS

yqe6HO-H03HaBaTCJ'ILHLIX 3aJgad

Bnagenue ocHOBaMM TMOHATUHWHOIO —anmapara H
CUMBOJIMYECKOTO S3BIKA XWMHH I COCTaBJICHHS
dbopMyll HEOPraHMYECKUX BEIIECTB, YpaBHEHUI
XMMHYECKUX  pPEaKIHil; OCHOBAMHU  XHMHUYECKOU

HoMeHKJIaTypsl (IUPAC u TpuBHaiibHOM)

YMeHue oOBACHATH CBSI3b IOJIOKEHHUS DJIEMEHTa B
ITepnoanueckoit cUCTEME c YK CIOBBIMU
XapaKTEepUCTUKAMHU CTPOEHHS] aTOMOB XHMMHYECKHX
AIIEMEHTOB (COCTaB M 3apsia sjapa, oOIIee YHuCIIo

AJNIEKTPOHOB),  pACIpENeICHUEM  DJIEKTPOHOB  TI0



7.1

7.2

7.3

8.1

8.2

8.3

8.4

9.1

DHEPreTUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX

NEPUOAO0B, KAl U KaJIbIUA

IIpencraBienue O INEPUOAMYECKOW 3aBUCUMOCTH
CBOMCTB XMMHMUYECKHUX OJJIEMEHTOB (paauyc aToma,
AIIEKTPOOTPULIATEIBHOCTE), MPOCTBIX U  CIOXKHBIX
BEILECTB OT IOJI0KEHU 1eMeHTOoB B [lepuoanueckoit
cucTeMme (B MajbIX NEPUOJAX U IJIABHBIX NOArPYyIIax)

H 3JICKTPOHHOI'O CTPOCHHUA aTOMaA

YMmenue kiaccuupoBarh:
XMUMHUYECKHUE DIIEMEHTBI
HEOPraHMYECKUE BEUIECTBA
XUMHUYECKHE PEaKIIUn

YMeHue onpeaenrs:

BaJCHTHOCTh M CTENEHb OKHUCIEHHS XUMHYECKHX
HJIEMEHTOB, 3apsj HOHA

BHU[ XUMHUYECKON CBSI3M W THII KpHCTaHHquCKOﬁ
CTPYKTYPbI B COEAMHEHMSX

XapakTep Cpeapl B BOJHBIX pacTBOpax BEILECTB

(KUCJIOT, OCHOBAHMIA)

OKUCIUTENh U BOCCTAHOBUTEIIb

YMeHne xapakTepru30BaTh GU3NIECKHUE U XUMHIECKUE
CBOMCTBA:

IPOCTHIX BEUIECTB (KUCIOPOA, 030H, BOAOPO, rpadur,
anmMas, KpeMHHUH, a30T, pocdop, cepa, XJIop, HATPUH,

KaJIMi, MarHui, KaJabIlui, aTFOMUHUAM, JKeJIe30)



9.2

9.3

10

10.1

10.2

10.3

10.4

11

111

11.2

11.3

11.4

CIIOHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOopoB  (BOoAa,  aMMHaK,  XJOPOBOJOPOJ,
CEPOBOJIOPOI, OKCHJIBI U TUIPOKCUIBI MeTalioB [-I1A
rpym, anromunus, meau (I1), nuaka, sxenesa (I1 u I11),
okcunanl yriepoaa (II u IV), kpemuus (IV), azota u
docdopa (Il u V), cepsl (IV u VI), cepuucras, cepnas,
azoTtucras,  a3orHas, QocdopHas,  yroipHasd,

KpEMHHECBAA KUCJIOTAa U UX COJ'II/I)

IIPOIrHO3UPOBATH u XapaKTCPHU30BaATb CBOMCTBa
BCIICCTB B 3aBUCUMOCTH OT HUX COCTaBa W CTPOCHMUA,
MMPUMCHCHHUEC BCIICCTB B 3dBUCUMOCTH OT UX CBOI>'ICTB,
BO3MOXXHOCTb MMPOTCKAHUA XUMHNYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIISTh MOJICKYJIIPHBIC W  HOHHBIC

YpaBHEHMsI PEaKIUii, B TOM YHCIIE!

peakIiiit HFOHHOTO OOMeHa

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIbHBIX peaKI_II/Iﬁ

WUTIOCTPUPYIOIINX XUMAYECKUE CBOMCTBA N3yUYEHHBIX

KJIaCCOB (rpyr[n) HCOPTraHNYCCKUX BCIICCTB

MOATBCPIKAAOIIUX FCHECTUYCCKYIO B3aMOCBA3b

MEXIy HUMHU
YMeHue BBIYUCISTE (MIPOBOUTH PACUEThI):

OTHOCUTCIIbHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MACChI
BCIIECTB, MAaCCOBYIO OO0 XMUMHUUYCCKOr'o 3JICMCHTA B

COCOAUMHCHNN

MacCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,

KOJIMYCCTBO BCUICCTBA U €TI0 MACCy, 00BEM Ta3oB

[I0 YPaBHEHMSAM XMMHUYECKUX PEAKLUUN U HAXOIUTH
KOJINYECTBO BEIIECTBA, 00BEM U MacCy peareHTOB MU

MPOJYKTOB PEaKIUU



12

121

12.2

12.3

13

131

13.2

13.3

13.4

Bnanenue (3HaHHE OCHOB):

OCHOBHBIMM  METOJAaMU  HAy4YHOIO0  ITO3HAHUS
(Habnronenwue, U3MEpEeHue, SKCIEPUMEHT,
MOJICJIUPOBAHUE) TMpPH  M3YyYEHUH  BEIIECTB U
XUMHUYECKHX SBIICHUH; yMEHHE COpPMYIUPOBATH

po0JiieMy U MPEAJIOKUTh MYTH €€ pelIeHUs

0e3omacHOi pabOThl C XMMHYECKHMMH BEIIECTBAMH,
XUMUYECKOU oCy 101 u 1a060paTOPHBIM

000pyI0BaHUEM

npaBujaMu 0€301acCHOTrO OOpaIlleHUs C BEIECTBAMH,
UCIIOJIb3YEMBbIMHU B TIOBCEHEBHOM JKU3HU, MIPABHIIAMH
MOBEJCHUS B MEMIX COEpeKeHUs 370pPOBbsI U
OKpY’Kalollel MPUPOJIHON Cpebl; MOHUMaHUE Bpeaa
(ormacHOCTH) BO3JCHCTBUS HA JKUBBIE OpPraHU3MBI
onpeAenéHHBIX BEIIeCTB, CMOCOOOB yMEHbBIICHUS U

MpeaoTBpaAlICHUA UX BPpCIHOTO BOBI[CI\/'ICTBI/UI

Hammune MPAKTUYCCKUX HABBIKOB INIJIAHUPOBAHUA U
OCYHICCTBJICHU A (O (591374:0) 1115, ¢ XUMHNYCCKHUX

SKCIICPUMCHTOB:

HN3YYCHUC U OINMUCAHUC (1)I/I3I/I‘IGCKI/IX CBOICTB BC€IICCTB,
O3HAaKOMJICHHUE C (I)I/BI/ILIGCKI/IMI/I n XHUMHWYCCKHUMU
ABJICHUSAMM, OIIBITbI, WIUIIOCTPUPYIOIINEC TMIPU3HAKHU

MMPOTCKAHUA XUMHUYCCKUX peaKLII/Iﬁ

U3yYeHHUE CIIOCOOOB pa3eicHHs CMeCe

MMOJIYYCHHE KHCJIOpOJa W HM3YUYCHUC Cro CBOﬁCTB;
MMOJIydCHHUEC BOJAOpOAa W HU3YYCHUC CTo CBOﬁCTB;
IMOJIYYCHHUEC YTJICKHUCIIOTO Ta3a W H3YYCHUC CT0
CBOﬁCTB; IMMOJIy4€HHEC aMMHaKa W H3Yy4YCHHE CTro

CBOWCTB

MIPUTOTOBJIEHUE PACTBOPOB C ONPENCTEHHON MACCOBOM

JIOJIEN PaCTBOPEHHOIO BELIECTBA



135

13.6

13.7

13.8

14

141

14.2

MPUMEHEHHUE MHIUKATOPOB (JIAKMyCa, METUJIOPaHKa U
dbenondTanenHa) A1 ONPEIACICHHUS XapaKTepa Cpeabl

B PaCTBOpAx KUCIIOT U ILeJI0Ye

UCCJIEJOBAaHUE U ONMCAHUE CBOMCTB HEOPraHMYECKUX
BEIIIECTB pas3IUYHbIX KJIACCOB; n3y4eHue
B3aMMOJEMCTBUSL KHUCIOT C METajllaMd, OKCHIaMU
METaJUIOB, PACTBOPUMBIMU M  HEPAaCTBOPUMBIMHU
OCHOBaHUSIMHU, COJISIMM; IOJIyYEHHE HEPAaCTBOPUMBIX
OCHOBAHMM; BBITECHEHUE OJHOI0 MeTajja JpyTuM M3
pacTBOpa CoJM; UccieoBaHHEe aM(OTEPHBIX CBOMCTB

TUAPOKCHUAOB aJIlFOMHUHUA U HUHKA

pELICHUE HSKCIEPUMEHTAJIbHBIX 33/1a4 110 TEMaM:
«OCHOBHBIE KJIACChl HEOPraHUYECKUX COECIMHEHUIN;
«DNEKTPOIUTHYECKAST TuccoIManus»; «BaxHeimme
HEMETaulbl U MX COEOUHEHHUs»; «Baxneilue

METAJIbI 1 UX COCIUHCHUS)

XUMHUYECKHE  OKCIICPUMEHTHI,  WLIIOCTPUPYIOIIHE
MpU3HAKW TPOTEKAHUSI pPEeaKlMii HOHHOTO OOMeEHa;
KayeCTBEHHBIE peaKkUu Ha IPUCYTCTBYIOIIKE B
BOJIHBIX PacTBOpaxX MOHBIL: XJIOPUI-, OPOMUA-, HOIU-,
cynbdat-, docdar-, KapOOHAT-, CHIMKAT-AaHHOHBI,
TUAPOKCUA-UOHBI, KATHOHBI ~aMMOHHMsS, MarHws,
KaJIbIIHs, aTIOMUHMS, kene3a (2+) m sxemeza (3+),

Meu (2+), MMHKa
VYmenue:

NPEJICTaBISTh Pe3yJbTaThl 3KCIepuMeHTa B ¢opme
BBIBOJIOB, JOKa3aTeNbCTB, TpaQUKOB M TabmuI u

BBIABJIATH OMIIMPUYICCKUE 3AKOHOMCPHOCTHU

yCTaHaBIMBATh CBSI3U MEXITy peaibHO
HAOJIOaeMBIMH ~ XUMHYECKUMH  SIBICHHSAMU |
NpOLIECCaMH, NPOUCXONAIIMMHA B  Makpo- H
MHUKPOMHUpPE, OOBSICHATh TMPUUUHBI MHOTOOOpa3Hs

BCIICCTB



HEPEYEHDb 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 [TepBoHaYabHBIC XUMUYECKHE TOHSITHS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

12 ATOMBI U MOJICKYJIBI. Xumudeckue 3eMeHThl. CHMBOJIBI
XUMHNYCCKHUX 3JICMCHTOB. HpOCTLIe H CJIOKHBIC BCIIICCTBA.

13 XuMuueckas (I)OpMyna. BaneHTHOCT, aTOMOB XMMHYECKHUX

3reMeHTOB. CTeleHb OKHUCICHUSI

3aKOH TIOCTOSTHCTBAa cocTaBa BewlecTB. OTHOCHUTENbHAS
14 atomMHasi Macca. OTHOcuTeNbHAsT MOJIEKYJISIpHAs Macca.

MaccoBas 10J11 XUMHYECKOT0 JIEMEHTA B COSAMHEHUH

KonnuecTso Bemectsa. Monb. MonspHas macca. MosipHBbIi
15 00béM Ta30B. B3auMocCBA3bL KOJHMYECTBA, MAacChl M 4YHCIA

CTPYKTYPHBIX €IUHHIL BCIICCTBA

Puznyecknue 1 XUMUUYECKUE SBJICHUSA. XUMHUUECKasl peaKLns
1.6 u €€ Mpu3HaKU. 3aKOH COXPAHEHHsS MacChl BEIIECTB.

XUMHUECKUE YpaBHEHUS

Ilepuonuueckuii 3akoH u llepmoamyeckas cucrema
2 xumudeckux snemeHToB .M. MenaeneeBa. CtpoeHue

aTOMOB

Ilepuoanueckui 3aKOH. Ilepuoanueckas cucrema
91 xumuueckux ssemeHToB .M. Menneneesa. Ilepuonsl u
rpynnbl. DOU3MYECKUH CMBICH MOPSAIKOBOTO  HOMEPA,

HOMCPOB II€PpUOJa U I'PYIIIbI 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX siuep. M3oTomsl.
95 OnekTpoHbl. CTpoeHHE SJIEKTPOHHBIX O00O0JOYEeK aTOMOB

nepBelx 20 xumMuyeckux 3nemMeHTOB llepmonnueckoit

cuctemsl /.M. MenaeneeBa



2.3

3.1

3.2

4.1

4.2

4.3

4.4

3aKOHOMepHOCTI/I B H3MCHEHHH CBOUCTB XHMHUYECKHUX
AJIEMEHTOB TEPBBIX TPEX TIEPUOJOB, KaJMsl, KaJbIUI
(pamuyca aTOMOB, 3JIEKTPOOTPHIIATEIILHOCTH,
METAJUIMYECKUX W HEMETAIUIMYECKHUX CBOMCTB) M UX
COeI[I/IHeHI/Iﬁ B COOTBETCTBHU C IIOJIOKCHHUEM JJIEMCHTOB B

HCpHOI[H‘IGCKOﬁ CUCTEME U CTPOCHUEM HUX ATOMOB
CTpOCHI/IC BE€IICCTBA

Xumuyeckas cBsi3b. KoBaneHTHas (MOIsipHAs U HETIOJISIpHAas )
CBSI3b. DJIEKTPOOTPHUIATEIIBHOCTh XUMHUYECKUX AJIEMEHTOB.

Honnas cBsa3b. MeTamnndeckas CBs3b

Tumnsr KpUCTAJTININYCCKUX peHIéTOK (aTOMHaSI, HOHHAas,
MeTaHJII/I‘-IGCKaH), 3aBHCHMOCTh CBOMCTB BEIISCTBA OT THIIA

KpHCT&J’IJ’IH‘ICCKOﬁ pCI_HéTKI/I 1 BHUAA XAMHYECKOH CBI3H

Baxueiimne mnpencraBuTeNM HEOPTAaHUYECKUX BEIIECTB.

Hewmetannel 1 ux coeauHeHus. MeTaibl M UX COCAUHEHUS

Knaccudukanms u  HOMEHKJIATypa  HEOPraHUYECKHX
COCIMHEHUI: OKCHUIOB (coseoOpa3yloliue: OCHOBHBIC,
KUCTIOTHBIE,  aMQoOTepHbIE) U  HecoleoOpa3yrolIue;
OCHOBaHUH (1ENOYH U HEPACTBOPUMBIE OCHOBAHMS ); KUCIIOT
(kucIopocoaepKale U 6eCKUCIOPOAHbIE, OTHOOCHOBHBIE

¥ MHOTOOCHOBHBIE); COJIeH (CPETHUX U KUCIIBIX)

Du3nyecKue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
HEMETAJIOB: BOJOPOJA, XJIOpa, KHUCIOpOAa, CEphl, a30Ta,
docdopa, yriaepoa, KpeMHH

Du3nyecKue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-
METAJUIOB: JIUTHS, HATpHsl, Kalus, MarHus M KaJblus,
AITIOMHHHS, XKele3a. DIEKTPOXUMUYECKUN psAJl HAPSKEHUH
METaJJIoB

®u3nyeckue M XMMHYECKHE CBOMCTBA  BOJOPOJHBIX
COEMHEHUN HEMETAJUIOB: XJIOPOBOJOPOJAA, CEPOBOAOPOAA,

aMMHaka



4.5

4.6

4.7

4.8

4.9

4.10

411

412

5.1

5.2

®Pu3nyecKue ¥ XUMUYECKUE CBOMCTBA OKCUOB HEMETAIIOB:
ceppt (IV, VI), azora(ll, IV, V), docdopa(lll, V),
yraepoma(ll, 1V), xpemuus(IV). Ilomyuenue oxcunos
HEMETAJIJIOB

Xumuueckue cBorcTBa okcuaoB: MetaiioB [A—IIIA rpymm,
uunaka, meau(Il) u sxemesza(ll, III). Ilonmyuenue okcuaoB

MCTAIJIOB

XUMHUYECKUE CBOMCTBA OCHOBaHMH ©  aM(OTEpHBIX
THJIPOKCUIOB (Ha TMpUMepe THIPOKCUIOB aAITIOMMHUA,
xene3a, nuHka). [lomydyeHune ocHoBaHWii W amdOTEpHBIX

TUAPOKCHUIOB

OO0mure XuMUYECKHe CBOMCTBA KUCIOT: XJIOPOBOJOPOIHOM,
CEpOBOJOPOJIHOM, CEpPHUCTOMU, CEpHOMH, A30THOM,
dbocdopHoii, KpeMHUEBOI, yronbHOH. OcoOble XUMHUECKHE
CBOMCTBAa KOHILICHTPUPOBAHHOM CEpPHOM M a30THOM KHCIIOT.

HonyquHe KHUCIIOT

OO0ume xuMHUYeckre cBoicTBa cpeaHux cosiel. [lomyuenue

coiei

HonyquHe, CO6I/IpaHI/Ie, pacno3HaBaHueC BOOOpOaa,

KHCJIOpOJa, aMMHaKa, yriICKUCJIOro ra3a B na60paTopHH

Ilonyyenue ammMuaka, CEpHOM M aA30THOW KHUCJIOT B

NpOMBIIIIEHHOCTH. OO01I1e crioco0bl MOMyUYeHUsI METAJIIIOB

I'eneTmueckas CBI3b MCXKIY Kl1acCaMHh HCEOPTaHUYCCKUX

COEMHEHUI
XUMUYECKUE PEAKIINU

Knaccudukanus XuMUYECKHX peakuuid 10 pa3IuyHbIM
NpU3HAKaM: MO0 YHCIY M COCTAaBY YYacTBYIOIIMX B PEaKIHH
BEIIECTB, 10 TETUIOBOMY A (DEKTy, M0 U3MEHEHHUIO CTETICHEH
OKHCIICHHUSI XUMUYECKHX JIEMEHTOB

TemoBoit apdexT XUMHYECKON peaxuuu,

TEPMOXHUMHUYECKUE YpaBHEHMs. DK30- M IHIOTEPMUUYECKUE

peakuuy. TepMOXUMHUYECKUE YPABHEHUS



5.3

5.4

5.5

6.1

6.2

6.3

6.4

OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCITUTENN U
BoccTaHOBUTEIH. [Iporiecchl OKUCICHUS U BOCCTAHOBJICHHMS.
DNEKTPOHHBI 0alaHC OKUCIUTEILHOBOCCTAHOBUTEIBHOM
peaKIuu

Teopust DIEKTPOJMTHYECKOW —Aucconuanuu. KaTuousl,

AQHUOHBI. JJIEKTPOJUTHI U HEINEKTPOJUThl. CHIIbHBIE H

cia0ble OJICKTPOJIUTEI. CreneHb Juccouruanumn

Peaknmu nonHoro oOMeHa. YCIIOBUSI MPOTEKAHHS PEaKIUi
UOHHOrO OOMEHa, TIIOJIHBIE M COKpAIlIEHHblE HOHHbIE

YpPaBHEHUS peaKkUui

XuMus u OKpYyzKaromas cpecaa

BemectBa 1 MaTepuanbsl B HOBCEJHEBHOM KM3HU YEJIOBEKA.
be3omacHoe WCOONBL30BaHHE BEHMIECTB U XUMUYECKHUX
peakuuii B naboparopun u ObiTy. IlepBas momours npu

XUMHYECCKUX 0KOTraX U OTPABJICHUAX

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpelibl (KUCIOTHBIE
JTOK]IH, 3arpsI3HEHUE TIOYBHI, BO3/1yXa U BOJIOEMOB), CITOCOOBI
ero IpEeOTBPALICHUS [IpenenvHas JOTyCTUMAs
koHueHTpauus BemectB (IIJIK). Ponp xumuu B perienuu
HKOJIOTHUECKUX Mpo0ieM. Y crileHne NapHUKOBOro 3¢ ¢exra,
pa3pylieHue 030HOBOTO CIIOS

[Ipumenenue cepsl, a3ora, pocdopa, yriaepoaa, KpeMHUS U
X COCIUHEHUN B OBITY, MEIUIIMHE, MPOMBIILIIEHHOCTH H
CelNbCKOM XO03siicTBe. [IprMeHEHHe MeTayuloB U CIUIABOB
(ctab, 4yTyH, JIOpaTIOMMHUH, OpoH3a) B OBITY H
MIPOMBIIUIEHHOCTH MX coeauHeHuil. [loHsitne o koppo3uun
METAaJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UU
[TpupoHBIE UCTOYHUKH YTIECBOJOPOIOB (YTOIIb, TPUPOTHBIN
ra3, He)Th), MPOAYKTHI UX MepepadoTku (OEH3UH), X POJIb B

OBITY U TPOMBIIIJICHHOCTH



[TepBoHayabHBIC TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK
0 COEIMHEHMAX yriepoja (MeTaH, 3TaH, STHJIEH, alleTHIIEH,
6.5 3TAaHOJ, TJIHUIEPUH, YKCycHas kuciaora). Ilomarue o
OMOJIOTHYECKM BaXKHBIX BELIECTBAX: JKUpax, OelKax,

YIJICBOJAAaX — U UX POJIK B JKU3HHU YCJIOBCKA

7 Pacuérnr:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 10 XUMUYECKUM YpPaBHEHUAM



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 9 kinacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» Xumusi: 8-i kiacc: 6a30BbIi YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepaborantoe, 8 kiacc/ 'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOJNYECKHUE MATEPHAJIBI IJISA YUUTEJIA
Xumus. 8-9 knaccel. bazoBblil ypoBeHb. MeTOAMYECKUE PEKOMEHIAIINU K

yueOHukam ["abpuensna O.C., Ocrpoymosa N.I'., Cnankosa C.A.
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