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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHMN K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe QenepaabHO pabodelt MporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMHU MPENnoiaBaHusl yaeOHOTo npeameTa « XuMus»
B 00pasoBaTenbHbBIX opranu3amnusax Poccuiickoit deneparuu.

[Iporpamma mo XuMuM Ha€T TMPEACTABICHHE O IENIX, OOlIeld CTpaTeruu
OoOy4eHHs, BOCHHUTAHUS M Pa3BUTUA OOYYaAIOIIUXCS CPEACTBAMU Y4eOHOTO
npeamera, YCTaHABJIMBAET 00s13aTeNbHOE pEeAMETHOE Co/iepKaHue,
npeaycMaTpuBaeT paclpeesieHue €ero Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazjienaM M TeMaM MPOTrpaMMbl IO XHUMHH, OINpPEIEsieT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEpUCTUKU COJZIEpKaHMs, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XHUMHUM C  YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€HM, JIOTHKKM  y4eOHOrO0 Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcs, ONpeAesisieT BO3MOXKHOCTU MpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTENIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHUs, a TaKXKe TPeOOBAaHUN K
pe3yibTaraMm oOy4YeHHUs XMMUU Ha YPOBHE 1eJel U3yUeHUs MPEIMETa U OCHOBHBIX
BUJIOB y4e€OHO-ITO3HABATEILHON JCATEILHOCTH OOYYalollerocss IO OCBOCHUIO
y4e0HOTr 0 co/iepKaHusl.

3HaHWE XWMHH CIY)KHT OCHOBOW [JIsi (DOPMHPOBAHUS MHUPOBO33PCHHUS
00yy4aroierocsi, ero MpeACcTaBICHUN O MaTEPUATBLHOM EIUHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMHUPYEMbIE XUMHUEW MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrurd M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00albHBIX
po0JIEeM YCTOMYMBOIO pPa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SHEPTrEeTHUYECKOM,
MUIIEBON U SKOJIOTMUECKON O€30MaCHOCTH, MPOOJIEM 3]IpaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JIJII  CaMOpas3BUTUS |
dbopMupOBaHUS KYJIBTYphI IMYHOCTH, €€ 001Iel 1 (HYHKIIMOHATBLHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
oOy4Jaromuxcs, HABBIKOB HX CAMOCTOSTENbHOW y4eOHOW JIeSITeNbHOCTH,
IKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
TTOBCEHEBHOM JXKU3HU, TaK U B TPO(PECCHOHATHLHOMN NEeITeTLHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJaJbIBAa€T OCHOBBI
LEJI0CTHOTO B3TJIs/1a HA €AMHCTBO MIPUPOJIBI U YEJIOBEKA, SIBJIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yJaroIIuxcs;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTHYECKOE
o0Opa3zoBaHHEe 00yUYarOIINXCS.

JlanHbie HampaBlieHHsT B OOYyYEHUM XUMHUU OOECTICUMBAIOTCS CIEIHU(PUKON
colepkaHusl ~ y4eOHOro MpeaMeTa, KOTOpPbIA  ABJISETCS  NEAaroruuyecku
aJanTUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKU XMMUU Ha ONpeneNEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero 0oOpa3oBaHUsl OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl NEPBOHAYAIBHBIX MOHSITHUI XUMHHU, OCHOB
HEOPraHMYEeCKOM XMMHM UM HEKOTOPbIX OTIEIbHBIX 3HAUYUMbBIX [OHSITHHI
OpraHUY€eCKON XHUMUHU.

CtpykTypa copep:kaHHs MPOTrpamMMbl MO XUMHUU CHOPMUPOBAHA HA OCHOBE
CHUCTEMHOro moaxoja k €€ uszydenuro. Comep:kaHue CKIaAbIBACTCA U3 CUCTEMBI
HOHSTHI O XUMUYECKOM JIEMEHTE U BELIECTBE U CUCTEMbI IOHITHI O XUMUYECKOM
peakiuu. OO6e H3TH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl M0 MPUHIUITY
IIOCJIEOBATEIIBHOIO PAa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEACTABICHMI
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona Jl. M. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMIMUU;

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TpPENCTaBIECHUN 00 HIIEKTPOIUTHYECKOM JUCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHMS PAcCMAaTPUBAIOTCS HAa OCHOBE OMIMPUYECKH
HOJYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJTHOTO
YPOBHA K Jpyromy, BBINOJNHAS (QYHKUUU OOBACHEHHS M MPOTHO3UPOBAHUSA
CBOWCTB, CTPOEHHS M BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U TOIYyYECHUS
U3Yy4aeMbIX BELIECTB.

OcBoeHne TmporpaMMbl IO XHUMHH  CIOCOOCTBYeT  (DOPMHPOBAHHIO
IIPEACTABIECHNS O XUMHUYECKON COCTABIAIOIIEN HAyYHOW KapTUHBI MUpPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM MO3HaHUs B Hayke. VM3yueHue XUMUU NPOMCXOAUT C IPHUBJICUYEHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX MNpeaMeToB: «OKpYKaloWUA MUY,
«buomnorus. 5-7 xinacce» u «dusuka. 7 Kaace».

[Ipy wu3ydyeHHH XUMHH MPOUCXOAUT (POpMUPOBAHHE 3HAHUN OCHOB
XUMHYECKON HayKd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JESATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya ydyeOHOro mnpeamera COCTOUT B (DOPMUPOBAHMM CUCTEMbI XUMHYECKHUX
3HAHUN — Ba)XHEUIIMX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETUYECKUX TMOTOKEHUH,
JOCTYMHBIX O00OOIIEHNIT MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B



OpUOOIIEHNM K HAydyHbIM METOJAaM TO3HAHUSA TMPU U3YYEHUM BEIIECTB U
XUMUYECKUX peaKiuil, B GOPMUPOBAHUU U PA3BUTHHU MO3HABATEIBHBIX YMEHUU U
UX TMPUMEHEHWHM B Y4YeOHO-MO3HABATENbHOM M  y4eOHO-MCCIIEeI0BATEIbCKON
JESITeIbHOCTH, OCBOCHMM MpaBUJ OE€30MacHOrO oOpalleHHs C BELIeCTBAMH B
MTOBCEHEBHOM KU3HU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs BaKHOE
3HaUEHHE MPUOOPENH TaKUE 1eJU, KaK:

— (opMupoBaHHE WHTEIUIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HamnpaBJICHHOCTh  OOy4YeHUS] HA  CHCTEeMAaTHYecKoe MpUuOOIleHne
o0y4Jarommxcss K CaMOCTOSATEIbHON ITO3HABATENBbHOM JEATEIbHOCTH, HAy4YHBIM
MeToAaM IMO3HaHus, (POPMUPYIOIMIMM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecreueHne yCiIoBUM, CITIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyUarOIITUMUCS
OTbITA Pa3HOOOPA3HON NEATENLHOCTH, TMO3HAHWS M CaMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIIUX YHHBEPCAIIBHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JI€SITEIbHOCTH;

— (opmupoBanune oO0mell (QYHKIIMOHATBLHON W  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OIICHUBATH SBJICHUS
OKpPYXAaIOLEr0 MHpA, UCHOJIb3Ysl 3HAHUS W ONBIT, MOJYYEHHBbIE NMPU W3YYEHUU
XUMUH, TPUMEHSATh HMX MPH pEUIeHWHd MNpoOJieM B IOBCEAHEBHOW >KU3HU U
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBaHue y OOy4yarOUMXCi TYMaHHUCTHUYECKUX OTHOILICHUM,
MOHUMAHMS 1EHHOCTH XUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKH HKOJOTHYECKHU
1eecO00pa3HOro TMOBEAEHUS B OBITY U TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3JJ0OPOBbs U OKPYKAIOLIEH MPUPOIHOU CPEIbI;

— pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CIOCOOHOCTEW K CaMOKOHTPOIIO M
CaMOBOCIHMTAHUID HAa OCHOBE YCBOEHHMS OOILEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOdWIIs U HAMPABICHHOCTH NaJbHEUIIEro
o0yJeHusl.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX ISl W3YYEHUS XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTanisier 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA

8 KNIACC

IlepBoHaYaIbHbIe XUMHYECCKHE TOHATHS

[Ipenmer xumuun. Ponb XMMHUU B )KU3HHU YENOBEKAa. XUMHS B CHCTEME HaYK.
Tena wm BemectBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHUE
BeecTB. [loHsATHE O MeTOAaxX MO3HAaHUA B XMMHUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0bI pa3jieneHust CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX
a1eMeHTOB. [IpocThie U CIIOXKHBIE BelIecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHTENBbHAS aTOMHas Macca.
OtHocuTenbHas MOJIEKYJIsIpHAsg Macca. MaccoBas J0Js XUMUYECKOI0 3JIEMEHTa B
COEIMHEHUH.

KomnuecTBo BemecrBa. Mok, MonsipHast Mmacca. B3auMocBsi3p KOJIIMYECTBA,
MacCchl W 4YHCIAa CTPYKTYPHBIX €IWHHWI] BemecTBa. Pacuérer mo dopmynam
XUMUYECKUX COCTMHEHUH.

Pu3NUeCKUe U XMMHUYECKHUE SBICHUSA. XUMHUUECKas peakuusi U €€ MPU3HAKHU.
3aK0H COXpaHEHHSI MAacChl BEIIECTB. XUMWYECKHE ypaBHeHHs. Kiaccubukamms
XUMUYECKUX PEAKIUN (COSTUHEHMUS, Pa3JI0KEHMUS, 3aMEILICeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCY/IOH, MpaBUiIaMu paboThl B J1a0OpaTOpUH U
npuéMamu obpareHus: ¢ J1abopaTopHbIM 00OpPYIOBAHUEM, U3YYCHUE W ONMUCAHUE
bu3NYEeCKUX CBOMCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB, HAOIOJICHUE
¢usznueckux (IUIaBJIeHUE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIMs BOJbI) M XMMHUYECKHX (FOpEHHE CBEYH, NMPOKAIUBaAHUE
MEJHON MPOBOJIOKH, B3aUMOJIEHCTBUE MENIA C KUCIOTOMN) SABIEHUMN, HAOIIOEHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasinokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, paszioKeHHE THIPOKCHIIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE kene3a ¢ pactBopoM coiu meau (1),
U3Y4YCHHE CIIOCOOOB PA3JCNICHUs CMECEH: C TOMOIIBI0 MarHuTa, (priIbTpoBaHUE,
BBITIAPUBAHUE, JUCTUIUISIIMUS, XpoMaTorpadusi, IpoBEACHNE OYUCTKH MOBAPEHHOMN
ColM, HaONIOJEHWE W  ONUCaHWE  pe3yJIbTaTOB  IPOBEACHMS  OIbITA,
WUIIOCTPUPYIOLIETO0 3aKOH COXPAHEHHS MAacCChl, CO3JaHUE MOJEIEd MOJIEKYJ
(IIapoCTEP>KHEBBIX ).

BaxHeluue npeacTaBUTe/ M HEOPraHMYEeCKUX BelleCTB

Bo3gyx — cmech razoB. CocraB Bo3znyxa. Kuciopon — s7I€MEHT U mpocToe
BemecTBO. Haxoknmenue kuciaopoma B mpupone, (U3MUECKHE U XHUMHYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue kucnopona. CrocoOsl



MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTopuu M MPOMBINUIEHHOCTH. Kpyrosopor
KHcJIopoia B mpupoje. O30H — ayloTponHas MoAu(uKaius KUCIopoaa.

TemnoBoit 3phHEeKT XUMHUYECKON peakluH, TEPMOXUMUUYECKHUE YpaBHEHMS,
9K30- M JHAOTEPMHUYECKHE pEeaKIuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/yXa, yCHWICHHE TAapHUKOBOTO A (deKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bomopon — »memeHT u mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojae, (U3MUECKUEe U XHUMHUYECKHE CBOWMCTBA, MPUMEHEHUE, CIocOObI
nonydyeHus. Kucnorsl u conu.

MonspHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPaBHEHUSIM.

Oduznueckue CBOMCTBA BOAbL. Boma kak pactBoputenb. PacTBOpBI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1015 BellecTBa B pacTBOpE. XUMHUYECKHE CBOMCTBa BOAbl. OCHOBaHUS.
Ponw pacTtBOpoB B mpupojie U B KU3HU denoBeka. KpyroBopoT Bojbl B Mpupo/IE.
3arpsi3HeHue NPUPOAHBIX BoJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuuenuit. Oxcunwl. Knaccudukanus
OKCHJIOB:  coseoOpa3yroniue (OCHOBHBIC, KHCJIOTHbIE, aM(oTepHbIE) W
HecosneoOpasyomue. Homenknatypa okcugoB. Du3uyeckMe U XUMUYECKHUE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusi. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMmeHknarypa ocHoBaHMHA. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucior. Ouzudeckue u
XMMHYECKHE CBOMCTBAa KHUCHOT. Pan axktuBHoct MertauioB H. H. bekerosa.
[TonyueHnue Kucior.

Comu. Homenknatypa cosieil. @U3N4ECKue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'eneTnyeckas CBSI3b MEXKY KJlacCaMU HEOPTAHUYECKUX COEAUHEHHUIM.

Xumuueckuii IKCnepumenm:

KAQUECTBEHHOE OMPEAECICHHUE COJICPIKAHUS KUCIOPOa B BO3AYXE, MOTYyUYEHHUE,
coOuMpaHue, pacno3HaBaHWE€ M U3YYCHHE CBOMCTB KHUCJIOpO/Aa, HaOIo/IeHne
B3aUMOJICHCTBHUSl BEILIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHHUS U
npeKpaiieHus ropeHus (moxapa), O3HAaKOMJICHHME C oOpa3laMHu OKCHUIOB U
ONMMCAaHWE HUX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pacClO3HaBaHUE W H3Yy4YCHUE
CBOMCTB BOJOpoja (TOpeHwue), B3auMojaecTBue Bojgopoaa ¢ okcugom memu (II)
(BO3MOKHO HMCIOJIb30BaHUE BHICOMATEPUAIIOB), HAOIOJCHUE OOpA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAHUE OCOOEHHOCTEW PACTBOPEHHUSI BELIECTB C
pa3IMYHON PacTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOMW J10JI€l pacCTBOPEHHOrO BEIIECTBA, B3aUMOJICUCTBUE BOJBI C METajlaMu
(HaTprieM ©  KaiblKeM) (BO3MOXXHO  HCIIOJIb30BaHUE BHUIAECOMATEPHUATIOB),



UCCIIEIOBAaHUE O00pa3llOB HEOPraHWYECKHX BEIIECTB Pa3jJUYHbIX KJIACCOB,
HA0JII0ICHHE MU3MEHEHHUsI OKPAaCKH MHJMKATOPOB B PACTBOpPAX KHUCIOT M IIENOYEH,
uzydyeHue B3aumozeiicTBus okcupa menu (II) ¢ pacTBOpoM CepHOW KHUCIOTHI,
KHCJIOT C MeETajulaMH, PEAKUHUW HEUTpaln3alud, IIOJYYEHHE HEpPAaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
AKCIEPUMEHTAJIBHBIX 3aJad MO TeMme «BaxHellne Kiacchl HEOPraHUYECKHX
COEIMHEHU Y.

IMepuoauueckuii 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
jemeHTOoB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKHCIMTENbHO-BOCCTAHOBHUTEIbHbIC PEAKIMU

[lepBbie TOMBITKM KIAacCU(PUKAIMKM XUMUYECKUX diemMeHToB. [loHsiTne 0O
rpynnax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBbIE M IIEJOYHO3EMEIbHBIE METAIIbL,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUJIBI.

[Tepuognueckunii 3akoH. [lepuoanueckasl cucTteMa XUMUYECKUX 3JIEMEHTOB /[.
N.  MengeneeBa.  KopoTkomepuomHas u  JIUHHONEpUOAHAs  (HOPMBI
[Tepronnueckoii cucrembl xumuueckux aneMeHtoB [[. M. MenneneeBa. [lepuoas
u rpynnbl. DU3NYECKUII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPHUOJA U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otornbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB MepBbIX 20 XUMUYECKHX  DIIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX Y HEMETAUTMYECKUX CBOMCTB I10 IPYIIIAM U EPUOIAM.

3nauenue [lepnoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUId pa3BUTHUs Hayku W npaktuku. [[. M. MenneneeB — yuy€HbIM U
IPaKIaHMH.

Xumuueckast cBs3b. KoBaneHTHass (MOJspHAsT M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKLIUU.
IIponeccel okucneHns U BOCCTaHOBIEHNA. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

U3yd4eHHe OO0pa3IOB BEIIECTB METAUVIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IPOBEIAEHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ NPHUMEPBl  OKUCIWUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAaKLUU
(ropeHue, peakunu pa3aoKeHus, COeTUHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anys MeXNpeaIMETHBIX CBA3EH IPU W3YYEHUM XUMUM B 8 Kiacce
OCYUIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHUE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUN, TAK W MOHATUM, SIBISIOIIMXCS CUCTEMHBIMH I OTIAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO01mue ecTeCTBEHHO-HAyYHbIE TOHATHSA: HAYYHBIH (DaKkT, THUMOTE3a, TEOpHS,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, MEepPUOJUYHOCTb, HaOIIO/IEHNUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHHE, MOAEIIb, SIBIICHHE.

dusznka: Marepusi, aTroM, OJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIHI,
W30TOIbI, PAMOAKTUBHOCTD, MOJIEKYJIA, DJIEKTPUYECKUN 3apsl, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, ra3, (PU3MUYECKUE BEIMYUHBI, €IUHUIIBI
U3MEpEHUsl, KOCMOC, IUIaHEThI, 3B€3/1b1, ColHIIE.

buonorus: dorocunres, ApIxanue, onocdepa.

I'eorpadusa: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemiecTBo 1 XUMHYeECKasi peaKuus

[lepnognueckuii 3akoH. [lepuoanueckast CucTeMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KaIMs, KalblMs M HX
COCIMHEHNH B COOTBETCTBHUM C TMOJOXKEHUEM JJIeMEHTOB B llepmonnueckon
CHUCTEME U CTPOEHHEM UX aTOMOB.

CrpoeHune BemiecTBa: BHIBI XUMHUYECKOW CBSI3U. THIIBI KPUCTATITMYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BELIECTB. XHMHUYECKUE
CBOMCTBA BEILECTB, OTHOCALIMXCS K Pa3iIW4HbIM KJIaccaM HEOPTraHWYECKHX
COCJIMHEHUM, TEHETUYECKAas CBA3b HEOPIaHUYECKUX BEILIECTB.

Knaccudukanums XuMHUECKUX PEaKIUil MO pa3IMYHbIM MPU3HAKAM (110 YHCTY
U COCTaBy YYacTBYIOLIMX B pEAKLUMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTENEHEH OKUCICHMSI XMMMUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUYECKUE PEAKLIUHU, TEPMOXUMUYECKHE
YPaBHEHHS.

[Tonsitue o ckopocTu xumudeckod peakuuu. llonstue 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaX. [IoHATHE O FOMOIr€HHBIX M I'€TePOre€HHBIX
peakuusx. llonsarue o karanmse. [loHsTue 0 xumuueckom paBHoBecuu. DakTopsl,
BIVSIONIME HA CKOPOCTh XHMMHYECKOW PEAKIUU U TOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLMH,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEAKLMH. CocraBineHue  ypaBHEHUI



OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAaKIUMA €  HMCHOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopust 2IEKTPOIIUTHUECKON TUCCOIUAIIMHI. DICKTPOIUTHI U HEIJIEKTPOIHUTHI.
KaTtnonsl, annonsl. MexaHW3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XUMHUIECKOH cBsi3u. CteneHp aucconuanuu. CHIbHBIE U CIIa0bIe SJIEKTPOIIUTHI.

Peakuiuu nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peakIuii MOHHOTO OOMEHa,
NOJIHBIE W COKpAIllEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBolicTBa KHCIOT,
OCHOBaHMM ¥ COJeil B CBeTe MPEACTaBICHUN 00 AIEKTPOIUTUICCKOM
nucconuanuu. KauecTBeHHbIe peakiiuy Ha UOHKL. [loHsITHE O THApONIN3E COoeH.

Xumuueckuit IKCnepumenm:

O3HAKOMIICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauIoB (rpaduTa W ajiMasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakinu
OT BO3JICUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJIEKTPONPOBOIHOCTHU
pacTBOpPOB BEMIECTB, MpoOLEcca AUCCOUMALMM KHCIOT, IIEI0oYed U  CoJel
(BO3MOXHO  HCIOJIb30BAHUE BHJIEO MaTEpPUAIOB), IMPOBEICHUE  OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKAHUS  peaKUU  HMOHHOro  oOMeHa
(oOpa3zoBaHue oOcajka, BBIJCJICHHE Ta3a, O0Opa3oBaHWE BOJbI), OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakluuu pa3jaoKeHUsl, COEAUHEHHUS), pacllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINbIO KAUYEeCTBEHHBIX pEakIMid Ha HOHBI, peIICHUE
AKCIIEPUMEHTAJBHBIX 3a]1a4.

HeMeTa/ibl U MX coeTMHEHUSA

OO6mras xapaktepucTuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U Puanyueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHYECKHME CBOMCTBA Ha IpUMEpPE  XJopa
(B3aUMOZICIICTBME C MeETaUlaMH, HEMETaJlJlaMH, IIeJo4aMu). XJIOPOBOJIOPO/I.
ConsHass KucinoTa, XMMHUYECKHE CBOMCTBA, IOIYyYEHHME, NMPUMEHEHHE. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA HAa OpPraHM3M YeEJIOBEKa. BakHeWlne XJIOpUIbl U UX
HAXO0XKJICHUE B MIPUPO/IE.

O6mras xapakrtepuctuka 31eMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbI€ CTENeHW okucieHus. CTpoeHue M (Pu3NUECKUE CBOWMCTBA
MPOCTHIX BEHIECTB — KUCIOPOAA U Cepbl. AJIJIOTPONHBIE MOIU(PUKAIIMU KHUCIOPOa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOOpOAd, CTpOeHHUE, (PU3MUYECKHE U
XuMuyeckue cBorctBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCJIOTHBIX OKCHJIOB.
CepHast kuciora, (QuMueckue U XHUMHUYECKHE CBOWCTBa (00mME Kak
NpeACTaBUTENA KJlacca KHCJIOT U crnenudpuueckue). XUMHUYECKHE peaKIuu,
JeXale B OCHOBE IMPOMBIIUIEHHOIO CHoco0a TMONy4eHHs CEPHOM KHUCIOTHI.
[Ipumenenue ceproi KucinoThl. Coau CEpHON KUCIOTHI, KAUECTBEHHAsI PEAKIIMs Ha



cynbdaT-uoH. Haxoxmenue ceppl u €€ COeAMHEHUH B MpHpone. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COeNWHEHUSMHU Ccephbl (KHUCIOTHBIC JOXKIIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHUSI.

OO6mras xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIE CTEMEHH OKUCICHUS. A30T, paclpOCTpaHEHHUE B MPHUPOJE,
du3nyeckue u XuMUIeckue cBoiictea. KpyroBopor azora B mpupoje. AMMHAK, €T0
busznueckre U XMMUYECKUE CBOMCTBA, MoJyuyeHrue u npuMenenue. Coliu aMMOHUS,
ux pu3NUecKre U XMMUYECKHEe CBOWCTBA, MpUMeHeHne. KadecTBeHHast peakius Ha
MOHBI aMMOHHMSI. A30THasi KHUCIOTa, €€ TMoiydeHHe, (PU3NYECKUEe U XUMUYECKUE
cBOMcTBa (0OIIME Kak MpENCTaBUTENS KJacca KHUCIOT M crhelupuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaJIbHBIX
ynoopenuil. XuMHUuecKoe 3arpsi3HeHUE OKPYKarollel cpeabl COeIMHEHUIMHU a30Ta
(KUCTIOTHBIE JOXIW, 3arps3HEHUE BO3Ayxa, NOouBbl U BOmOEMOB). Docdop,
ajuioTponHeie Mogudukanuu ¢docdopa, puznueckue M XUMHYECKUE CBOWCTBA.
Oxkcun dpocdopa (V) u dbochopnas kuciora, Gpu3ndecKkue 1 XUMHIECKUE CBOMCTBA,
nonydenne. Mcnonp3zoBanue hochaTtoB B KaUeCTBE MUHEPATBHBIX YI00pEHUH.

O6mas xapakrtepuctuka 31eMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCJICHUA.  YTJIEpPOd,  aUIOTPOIHbBIE
MonU(UKALIMKA, PACTIPOCTPAaHEHHE B TNpuponae, GU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupojge. OKCuapl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTaHU3MBEI,
NOJTy4YeHUE W TPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rino0anbHOrO TOTEIJICHUS KIMMAaTa, MapHUKOBBIN
s dext. YronbHas KUCIOoTa U €€ Coiu, UX (GU3NIECKUe U XMMUYECKUE CBOMCTBA,
nojgyyeHue W mnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanre kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHaUaNbHBIE TOHATHS 00 OPTAHUYECKUX BEIIECTBAX KAK O COCAUHEHUSIX
yriaepona (MeTaH, 9TaH, 3TUJICH, alleTUIICH, STAHOJ, TIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKTHI WX TepepaboTku (O€H3WH), MX POJb B OBITY W TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOMOTUYECKH BAXKHBIX BEIECTBAX: )KHpaX, OeiKax, yrieBojgax — U ux
poIM B OKM3HM 4YeloBeKa. MarepuaibHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero d¢usnueckue W XHUMHUYECKHE CBOWCTBA, IMOJIyYeHUE U
npumenenne. CoeauHeHuss KpeMHuss B npupoje. OOume npeacraBieHus o0
okcuzae kpemuaus (IV) m kpemHueBor kuciore. CHIMKATBI, UX UCIOJb30BaHUE B
OBITY, B MPOMBIIIUICHHOCTU. BakHeliline cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpobdneMbl 6e30macHOro MCHOIb30BaHUS
CTPOUTENBHBIX MAaTEPUAIIOB B MIOBCEIHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

H3y4deHrne oOpa3IoB HEOPTraHWMUECKHUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
IPOBE/ICHNE KAUYECTBEHHBIX PEAKIUH Ha XJOPUJ-UOHBI U HAOJIIOJCHUE MPU3HAKOB
UX TMPOTEKAaHUS, ONBITHI, OTpaXKalIIUe (QU3NYECKHUEe U XHWMHUYECKHE CBOMICTBa
TaJIOTEHOB M MX COEJUHEHUN (BO3MOXKHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHME ¢ oOpa3naMu XJIOPUAOB (TAJIOrE€HUJOB), O3HAKOMJICHHE C
oOpasnamMmu  ceppl U €€  COCAUHEHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMAaTEepUaioB), HaOJIOACHUE MpoIlecca OOYTJIMBAaHUS caxapa IMoj JeHCTBHEM
KOHIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, MU3Y4YCHHE XHMHUYECKHUX CBOWCTB
pa30aBiIeHHOI CEpHOI KUCIOTHI, MPOBECHUE KaYECTBEHHON PEaKkIM Ha Cyib(art-
WOH M HaOJIOJeHUE NpH3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (PU3HYECKHUMHU
cBoiicTBaMu a3ora, (ochopa M HX COENMHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEpUAIIOB), 00pas3iaMu a30THBIX U (HOochHOpHBIX yn0OpeHui, moaydeHue,
coOupaHue, paclo3HaBaHWE W H3YYEHHE CBOWCTB aMMHUakKa, IPOBEJCHUE
KaYeCTBEHHBIX pEaKUUi Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOThI C MEJIbIO
(BO3MOXKHO VICIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), U3y4YECHUE MoOZENnen
KPUCTAJUTMYECKUX PEmETOK anMmasa, Trpaduta, (ysiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aCOpPOLIMKM  pAaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM VIJIEM U
YCTPOMCTBOM NPOTUBOrasza, MojydyeHue, coOMpaHue, pacro3HaBaHUEe U HU3y4YeHUe
CBOMCTB YIJIEKUCIIOTO ras3a, MPOBEJACHHE KauyeCTBEHHBIX peakIiuil Ha KapOoHAT u
CWIMKAT-UOHBl M M3YYEHHE IMPU3HAKOB MX MPOTEKAaHUS, O3HAKOMJIEHUE C
OPOAYKUMENH CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTaIbHBIX
3aa4 1o TeMe «BakHenme HeMeTaIbl U UX COSIUHEHUS.

MeTtanjibl 1 MX COeIMHEHUSA

OO0mas xapakTepucTUKa XUMHUECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUH
ux TnosokeHuss B Ilepmonnueckor cucreme xuMmuueckux dnemeHroB /[l WM.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meraimnueckasi CBsi3b U
METAUINYECKAasT ~ KPUCTAUIMYECKass  pEETKAa.  DJIEKTPOXUMHUYECKHNA  pAl
HanpspKeHU MetayioB. OU3NYEcCKHe U XMMUYECKHE CBOMCTBAa MeTaioB. OOmue
CHocoObl MoylydeHus: MeTayyioB. [loHATHE O KOPpPO3MM METaIOB, OCHOBHBIE
crocoObl 3amuThl MX OT Kopposuu. CIuiaBel (CTallb, YyTyH, AIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MMPOMBIIIIIEHHOCTH.

[lenounbie MeTaibl: nojiokeHUe B llepuoanueckoil cucTeMe XHUMHYECKUX
anemeHToB . M. MenaeneeBa, CTpoOeHUE UX aTOMOB, HAXOXJIEHUE B IIPUPOJE.
duznyeckre U XMMHUUECKUE CBOMCTBA (HAa mpumMepe Hatpusi U kanus). OKcuapl u



TUAPOKCHUABI HaTpus © Kanus. [IpuMeHeHue MEenouHbIX METAIOB M HX
COCIMHEHUMH.

[[lenoyHO3EMENIbHBIE METAJUIBI MAarHMM W KaJIbIMWA: TOJIO)KEHUE B
[lepuognueckoit cucreMe xumuueckux 3neMeHToB /. M. MenneneeBa, ctpoeHue
VX aTOMOB, HaXOXJI€HUE B Ipupoae. PU3NYeCcKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiplus. Baxhelmume coeguHeHHUs] Kalblus (OKCHUI, THIPOKCHUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmomMuHUNA: nonoxeHue B [lepuoanueckoil cucteMe XMMUYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aTOMa, HAaXOXIECHHE B npupone. Puszndeckue u
XUMHUYECKHE CBOMCTBA alFOMUHUS. AM(OTEpHbIE CBOMCTBA OKCUAA M THAPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxkenue B [leproandeckor CUCTEME XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aroMa, HaxXOXAEHUE B mnpupoae. duszndeckue u
XUMUYECKHe CBOMCTBA kee3a. OKCubl, THIPOKCU bl U comu xkene3a (I1) u xenesa
(III), ux cocTaB, CBOMCTBA U MOJTyYCHHE.

Xumuyeckuii Ikcnepumenm:

O3HAKOMJICHHE C o0pa3llaMu METAUIOB M CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
MCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS XKejle3a B KUCIOPOJIE
(BO3MOXHO  HCIOJB30BAaHUWE  BHUJEOMATEpPUATIOB), IPU3HAKOB  IPOTECKAHMUSI
KAUEeCTBEHHBIX PEaKIMil HAa MOHBI: MAarHWs, KajbllWs, aJlOMUHUSA, LIMHKA, >Kele3a
(IT) u xenesa (III), meau (II), HaGmroAEHNE W OMUCAHUE TIPOIIECCOB OKPAIIUBAHUS
IJIaMEHU MOHAMU HATpusl, KaJius W Kajdblugd (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCe0BaHNE aM(POTEPHBIX CBONCTB TMAPOKCHU/IA ATFOMUHMS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 0 TeMe «BaxHelmue
METAJUIBI U UX COCTUHEHUS».

XuMHS M OKPYKAKOLIAA cpeaa

BemectBa m marepuanbsl B IMOBCEIHEBHOW KW3HM 4elOBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMUMHYECKUX peakiuii B ObiTy. [lepBas momormps mpu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarolleh cpeabl (MpeenbHas JI0mycTUMast
KOHIeHTpalus BemiecTs, aanee — [1JIK). Ponb xuMuu B pemieHnn 3K0I0rn4ecKux
pooJIeM.

Xumuueckuii IKCnepumenm:

u3y4eHrue o0pasloB MaTepuaoB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEpPHBIC
MaTepHuaJbl).

Mescnpeomemmnuie ceasu



Peanmusanumsa MeXnpenIMETHBIX CBs3€M NpU W3yYEeHMM XUMHHA B 9 Kiacce
OCYUIIECTBIISIETCS. 4Yepe3 HCIOJIb30BaHUE KakK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MNOHSITUH, TaK U MOHSTHIH, SBISIOUUXCS CUCTEMHBIMH JJIsi OTAEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OOmue ecTeCTBEHHO-HAyYHbIE TMOHATHSA: HAy4HBIH (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIaccuPuKauus, MEepUOJIUYHOCTb, HAOIIO/IEHNUE,
JKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHUE, MOJENb, SBICHUE, IAPHUKOBBIN
3¢ deKT, TEXHOIOTHs, MaTCPHUAIIbI.

®u3nka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOMbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUH 3apsiji, MNPOBOJHHKH,
HOJIYNPOBOJHUKHY, AMDJIEKTPUKH, (POTOBJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAS
pemérka, CIyiaBbl, (PU3NYECKHE BEIMYUHBI, €AUHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, ColHIIE.

buonorus: ¢orocunTes, npixanue, Ouocdepa, 3KOCHUCTEMA, MUHEpAJIbHbIE
yI100peHUs, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HbIE UCKOIAEMbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3yNbTAaThl OCBOCHMSI MPOrPaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJle OOYyYEeHHMs] XUMUU B €IAMHCTBE Y4YEOHOU U
BOCIIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C TPAJULMOHHBIMUA POCCUINCKUMU
COI[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOlllecTBE TMpaBWIaMU MU HOPMAaMU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIM3AIIMU 00 YHArOIIUXCS.

JIM4HOCTHBIE  pe3yJabTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarouiuxcs
PYKOBOJICTBOBATbCA ~ CHCTEMON TO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUM U
paclIMpeHue OMbITA IEITENILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOr0 BOCIIMTAHUS:

LEHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HaydyHOMY HACJEAUI0, TOHMMAHUS 3HAYCHHUS XUMHUYECKON HAyKU B JKHU3HU
COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEpHOM HHMOpManueit o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpa:kaaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUS O COIMAIbHBIX HOpPMax U TNpaBUIaX MEXKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOW,  Y4EOHOMCCIIENOBATEILCKOM, TBOPUECKOM W APYrMX  BHJAAX
JESATebHOCTU, TOTOBHOCTHM K pPa3HOOOpa3HON COBMECTHOM AESATEIBLHOCTH MpHU
BBITIOJIHEHUW Y4YeOHBIX, TO3HABATENbHBIX 3aJlay, BBIMOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
W B3aUMOIIOMOIA B TIpollecCe OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEACHHE W IIOCTYIIKM CBOUX TOBAPHUILEH C TMO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIMIECTBE M XUMUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIIAIOLINEC
OCHOBY JIJI1 MMOHUMAaHUSl CYIIHOCTH HAy4YHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsI MPUPOJIbI, B3aMMOCBS34X 4YEJIOBEKa C
IIPUPOJTHOM CPEION, O POJIM XMMHH B TTO3HAHUHU 3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAlPABJIICHHBIC HA TMOJyYEHHE HOBBIX 3HAHUU O
XUMHUHU, HEOOXOIUMBbIE i OOBSCHEHHS HAOJII0JaeMbIX MPOIECCOB U SIBJICHUH,
MO03HABATEIbHOM, WH(MOPMAIMOHHOW M YHUTATENbCKOM KYJIbTYpPhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHONM pabOThl C y4yeOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATypoOr, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEACTBAMH HH(OPMAIMOHHBIX
TEXHOJIOTUi;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOEKTHOW U  HCCIEI0BATEIHCKON
NEATENbHOCTU, K OCO3HAHHOMY BBIOOPY HANpPABIECHHOCTH W YPOBHSI OOy4EeHHS B
JIaJbHEHIIIEM;

4) popmupoBaHusi KYJbTYPbl 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
37I0pPOBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KM3HU, OCO3HAHHUE MOCJEICTBUU U
HETMPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIs, HAPKOTUKOB, KYpeHHs),
HEOOXOIUMOCTH COOJIFOZIEHHs TpaBWI O€30MacHOCTH MpH  OOpalleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

S) TPyA0OBOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUI0 Tpodeccuii U Tpya pa3IudHOro poja,
yBaXEHUE K TPYAY U peE3ylbTaramM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEIAMETHBIX 3HAHWW 10 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHJUBUIYaJTbHONU TPACKTOPUHU MPOJOJIKEHUST 00pa30BaHUs C YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUHM, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHENTHON MPpodheCCHOHAIBHON JEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHAIBHON CPEJIC;

6) ’K0JI0TMYEeCKOr0 BOCIIUTAHHS

AKOJIOTMYECKHU 11eJIECO00pa3HOe OTHOIIEHHWE K TMPUPOJIC KaK HCTOUYHHKY
KU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0paza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE LIEHHOCTH COOJIIOJCHUS
npaBuII 0€30I1aCHOTO MOBEAEHUS TPU paboTe C BEIIECTBAMMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIHNX 3J0POBBIO U KU3HU JIFOACH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TOJyYaeMble TPU H3YYCHUH XUMUU, IS
peuieHns 3a1a4, CBSI3aHHbBIX C OKPYKAloLed TPUPOJHON CPEIOM, JJIsl OBBIIECHUS
YPOBHS  DKOJOTMYECKOM  KYJIbTYpPhl, OCO3HaHUS TJI00aJbHOTO  XapakTepa
IKOJIOTHYECKUX TPOOJIEM M IMyTeH WX PEIICHHUS MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEILHOM,
KOMMYHUKATUBHOMN Y COLIMAJIbHOM MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATbDI

B cocraBe wmeranpeAMETHBIX pe3yNbTAaTOB BBIACIHSAIOT 3HAUYUMbBIE IS
dbopMuUpOBaHUs MHUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHUS (3aKOH, Teopwus,
MPUHIIUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUUN W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE NeHCTBUSA (IIO3HABATEIbHbIE,
KOMMYHUKATUBHbIC, PETYJIATHUBHBIE), KOTOpbIE OOECIEYUBAIOT (POopMUpOBaHUE
TFOTOBHOCTH K CAMOCTOSITEIbHOMY IJITAHUPOBAHMIO M OCYILIECTBICHUIO Yy4eOHOM
NEeSATENbHOCTH.

Ilo3naBaTe/IbHBbIC YHHBEPCAIbHbIC YUYeOHbIE NeHCTBUSA

basoBble JlornyecKue 1eicTBUA:

YMEHHUS HCIIOJIb30BaTh IMPUEMBI JIOTUYECKOIO MBILUIEHHS IIPU OCBOCHUU
3HAHMI: PaCKpbIBaTh CMBICI XMMHUYECKUX MOHATHHA (BBIIEIATh WX XapaKTEpHbIE
NPU3HAKK, YCTAHABIIMBATh B3aHUMOCBSI3b C JIPYIrMMHU MOHATHUAMM), UCIOJIB30BATh
HOHSTHS 151 OOBSICHEHUS! OTACIIbHBIX (PAKTOB U SIBJICHUH, BIOUpATh OCHOBAHUS U
KPUTEPUU JUIsl KJIaCCU(UKALMU XMMUYECKUX BEIIECTB M XUMHUUYECKHX PEaKLUH,
yCTaHABIUBATh IMPUUYUHHO-CIEIICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3Yy4YeHHUS,
CTPOUTh JIOTUYECKHE PACCYXKACHUS (MHAYKTHUBHBIE, NEIYKTUBHbBIE, [10 aHAJIOTUN),
JIeJIaTh BBIBOJBI U 3aKITIOYEHUS;

YMEHHE TNPUMEHATh B IMPOLECCe IIO3HAHUS MOHATHS (MpPEAMETHbIE U
METanpeIMETHbBIE), CHMBOJIMYECKHUE (3HAKOBBIE) MOJEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoO0pa3oBbIBaTh MIMPOKO NPUMEHSIEMbIE B XUMUUA MOJEIIbHBIE TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHMUYecKass (GopMysia U YypaBHEHHUE
XUMHYECKON peakluy — IpU PelIeHud y4yeOHO-TI03HABATENbHBIX 3a]a4, ¢ yU4ETOM
3TUX MOJEIBHBIX NPEICTABICHUN BBISBIATh M XapAaKTEPU30BATH CYLIECTBEHHbIE
NPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBbIE CBS3M U
IPOTUBOPEYHS B U3y4aeMbIX MPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBareabcKne 1eiiCTBUSA:

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B Kaye€CTBE HMHCTPYMEHTA
NO3HAHMS, a TaKXE B KAueCTBE OCHOBBI Il (OPMHUPOBAHUS THUIIOTE3BI I10
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUM;

OpPUOOPETEHHE ONbITA MO IUIAHWPOBAHUIO, OpPraHU3allMd W TPOBEICHUIO
YUYEHUYECKHX OJKCIIEPUMEHTOB, yMEHUE HaOJIoJaTh 3a XOAOM IIpoLecca,
CaMOCTOSITENILHO IPOrHO3UPOBATh €0 pe3yibTaT, (JOpMyJIHpoBaTh 00OOLICHUS U
BBIBOJIBI 110 pE3yJIbTaTaM NPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MPOJIETaHHOM padore.

Pabora ¢ undopmanmueii:

yMEHHE BBIOMpATh, AHAJIM3UPOBATH M HUHTEPIPETUPOBATH HH(OPMALIUIO
pa3IMyYHBIX BUJOB U (DOPM MpeACTaBIICHUS, TOTYyYaeMYI0 U3 Pa3HbIX UCTOUHHUKOB
(Hay4yHO-TIONYJIApHAsl JIUTEpaTypa XUMHUYECKOrO COJepKaHUs, CIpPaBOYHBIE
nocobusi, pecypcsl NHTepHETa), KPUTHYECKHM OIIEHUBATh MNPOTUBOPEUMBYIO H
HEI0CTOBEPHYIO MH(POpMAIIHIO;



YMEHHE NMPUMEHATH Pa3IMYHbIE METOAbl U 3alpOChl MpPU MOUCKE M 0TOOpE
UHPOPMAIIUM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAWMBIX JJIS1 BBITIOTHEHHS
y4eOHBIX U MO3HABATENbHBIX 3a]1a4 ONPEAEIEHHOr0 TUIA, TPUOOPETEHHE ONbITA B
o0lacTh UCHOJb30BaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIJICHUE KYJIbTYpPOI aKTUBHOT'O UCIIOJIb30BAaHUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY TMpeacTaBieHus] HHPpopMaluu U
WUTIOCTPUPOBATh pEelIaeMble 3a7aud  HECJIOXKHBIMU CXEMaMu, JuarpaMmMmaMmu,
apyrumu hopMamu rpaduKd U UX KOMOMHAITUSIMU;

YMEHUE UCHOJb30BaTh M AaHAJIM3UPOBATh B Ipouecce Y4YeOHOH U
UCCJIeI0BATEIbCKON ACSATEIBbHOCTH MH(DOPMAIUIO O BIMSHUU IPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAIOIIEH NPUPOIHOM
Cpelbl.

KoMMmyHukaTuBHBIE YHHBepCcaIbHbIe YueOHbIe 1eHCTBUS:

yMEHHUS 3aJlaBaTh BONPOCHl (B XoJ€ JAuanora W (WJau) AUCKYCCHHM) IO
CylIeCTBY  0OOCyXJaemMol  TeMbl, (OPMYJIHpPOBAaTH CBOM  MPEIJIOKECHHUS
OTHOCHTEJIHLHO BBITIOJHEHUS MPEAJIOKEHHOH 3a1a4u;

YMEHUS  MPEACTaBIATh  NOJYYEHHbIE  pe3yibTaThl  IMO3HABATEJIbHON
JCSITENFHOCTY B YCTHBIX UM THCHBMEHHBIX TEKCTaxX; JeNaTh MPE3CHTAINI0
pE3yJIbTaTOB BBIMOIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTOpHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUS y4e€OHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMN
MO3HABATEJIBHOM M  HMCCIENOBATENbCKOM  JESATEIbHOCTH  TIpPU  PEUICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3ulivii (o0CyxkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAILIMS
COBMECTHBIX JEHCTBHUM, OIPEACICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryjsiTuBHBIE YHUBEpPCAJIbHbIE YUeOHbIEe AeiiCTBHUS:

YMEHUE CaMOCTOATEJIBHO ONPENENSATh UEIH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeATEebHOCTh, BBIOUpaTh Hanbosee F3PeKTUBHBIE CIIOCOOBI pelIeHUsT YICOHBIX U
NO3HABATEJbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
NPEMIOKEHHBIA aJrOPUTM JIEWCTBUMA TP BBINOJHEHWHM 33JaHAM C Y4ETOM
NOJy4YE€HHsI HOBBIX 3HAHUM 00 M3ydaeMmbIX OOBEKTaX — BEUIECTBAX U PEaKLUsX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yJibTaTa 3asBICHHON IEIH, yMEHHE
UCTOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/yIaraéMble B YCIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmnpeaMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOM QeaepanbHOl pabdoueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYarOIIMMUCA HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI



nehcTBui, cnenuuyeckue i NOpeaMeTHOM oOnactu  «XuMHUS», BUIBI
NEATENIBHOCTY MO  TOJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEpHpETalnH,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YU€OHBIX M HOBBIX CUTYaIIUSIX.

K xonIy oOydenus B 8 kiacce mpeMeTHbIE PE3yIbTaThl HA 0a30BOM yPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUH:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOHASE M HEOJAHOPO/AHAS ), BaJIECHTHOCTh, OTHOCUTENIbHASA aTOMHASI U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT O 3JIEMEHTa B COSAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCIIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIIEHb
OKHUCJICHHS, XUMHUYECKasl pPeaKIusi, KiIacCUpUKAIMSI PEaKIuil: peakiuu
COCAMHEHUS, PEAKUHH PA3JIOKECHUS, PEaKUUH 3aMEIICHUS, PEaKLIUU
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKLIMH, TEIUIOBOU A(P(EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWTallb, PaIUYC
aToOMa, XMMHMYECKAsl CBs3b, MOJIIPHAS M HEIOJSPHAs KOBAJIEHTHAS CBS3b,
VMOHHAS CBSI3b, MOH, KATMOH, aHHOH, PacTBOp, MAcCOBAas JOJis BEMIECTBA
(mpolleHTHAs! KOHIIGHTPAIIHs) B PaCTBOPE;

e WUIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHATHM U
MIPUMEHSATH 3TU MMOHATUS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

e HCNOJIb30BaTh XUMHUYECKYI) CHUMBOJMKY JJi COCTaBlieHUs (popmyin
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIUN;

e ONpENENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIECHHUS  DBJEMEHTOB B  OMHApHBIX  COCJAUHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJAcCy COCIUHEHUU I10
dbopmynam, BHUJ XUMUYECKOM CBSI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMmbici Ilepuomnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJjiokeHus: B Ilepuogumueckoil cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHAa ABOTraapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy [lepuoanueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3iudaTh [OHATHUS «TJaBHas
nonarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)y», maneie u
OOJbIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOpbIE HMEIOTCA B
tabnuie «llepuoguyeckas cucrema XuUMHYeCKUx »diaemeHtoB JI. U.
MeHnaeneeBa» C UHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsij sijapa, oOIIee YUCIIO JIEKTPOHOB
U pacripeiesiCHUe UX MO JIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHYECKHE PeaKkuu (10 YUCITY W COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, MO TEIIOBOMY 3 dexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIHME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXK/Iasi OMUCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHN;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTEKAHHUS XUMHUYECKUX TpEBpalleHuid B
pa3IUYHbBIX YCIOBUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MaccChl
BEUIECTB, MAaCCOBYIO JOJI0 XHWMHUYECKOro »3JeMEHTa 1o QopMyie
COCIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

MPUMEHSTh OCHOBHBIE OINEpPAllUH MBICIUTEIBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHue, CHCTeMaTU3aluio, KiIacCU(UKaiuio,
BBISIBJICHUE TMPUYUHHO-CJICICTBEHHBIX CBS3€M — JJISI M3Y4YEHUS CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METObI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAHUE, HKCIEPUMEHT
(peanbHbBIN U MBICTICHHBIN);

cienoBaTh ~ IpaBWUJaM  TOJb30BAaHUS ~ XUMHUUYECKOW  TOCylIOoOM U
7abopaTopHbIM  000pPYJIOBAaHMEM, a TakXKe TMpaBUiaM OOpaIieHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XHMMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOHpPAHUIO
ra3oo0pa3HbIX BelecTB (BOAOpPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C ONPEAEIEHHON MAaCcCOBOM JOJIEM pPACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB HIEIOUYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, dheHondTaTenH, METHIIOPAHXK U JPYyTrue).

K koniy oOydeHus B 9 kjacce npeIMeTHbIE Pe3yabTaThl Ha 6a30BOM YpOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHWYECKHX TOHSATHH: XUMHUYCCKUHN
DJIEMEHT, aTOM, MOJICKYJla, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CJIIO)KHO€ BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPHUIATEIBHOCTD, CTEIECHb
OKHCJICHHS, XUMHYECKasl peaKIus, XUMHUIECKasi CBSI3b, TETIUIOBON A(dekT
peaklnuu, MOJb, MOJIAPHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEDJICKTPOJUTHI, JJCKTPOJIUTUYCCKAsT TUCCOLUAIUS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3arop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIE W



HEeOOpaTUMbIE PEAKLUHU, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENb,  OKHCJIEHHE U  BOCCTAaHOBIICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHYECKasi CBS3b (KOBAJICHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAIUIMYECKAsT pEHIETKa, KOpPpO3Usi METaJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuu, MpeAeTbHO OMYyCTUMAS
koHnentpanus [TJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
MPUMEHSTH 3TU MOHATHUSA MPU ONMKUCAHUY BEUIECTB U X MPEBPAILICHUII;
UCIIOb30BaTh XUMHYECKYI0O CHUMBOJIMKY [UJIsi COCTaBjieHUs Gopmyl
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIUM;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIEHUSI XUMHUECKUX AJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeAeNIEHHOMY KJIacCy COEAUMHEHUN Mo (opmMynam, BHI XHUMHYECKOU
CBs3W (KOBaJICHTHAs, WOHHAs, META/UNIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsijl MOHA M0 XUMHUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHUH, THUIl KPUCTAIINYECKON
PELIETKN KOHKPETHOT'O BELECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUCHIBATh U XapaKTEepU30BaTh
tabnmuunyio Gopmy Ilepuonnueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» U «noOodHas
noarpynna (b-rpynma)», manble U OONbIIME TEPUOABI, COOTHOCHUTH
000O3HAYCHUS, KOTOPhIE HMMEIOTCS B TEPUOJAMYECKOM TaliuIe, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacnpeneieHue UX 10 DJIEKTPOHHBIM CIIOSIM), OOBACHATH OOUIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUUN B
npezeiax MalibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YU4ETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakluu (M0 YMCIy U COCTaBY Y4YAaCTBYIOLIMX B pEaKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 U3MEHEHHUIO CTEMEHEW OKHUCIEHUs
XUMHUYECKHX 3JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 00IMEe U crenudUuYecKkrue XUMUYECKHE
CBOMCTBa MPOCTBIX M CJOXKHBIX BEUIECTB, MOJATBEPKIAsA OINHUCAHUE
npuMepaMu MOJICKYJISIPHBIX W HOHHBIX YpaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUA;

COCTaBJISATh YPaBHEHHUS DJIEKTPOJIUTHUYECKONW JUCCOLMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIUA MOHHOT'O



OOMEHa, YypaBHEHHUS peakIUui, MOATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKAY BEIIECTBAMH PA3IUYHBIX KJIACCOB,;
pPacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIHUMA
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajiaHca ITUX PEaKIIUi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOECHUS,
BO3MOXXHOCTH TIPOTCKAHHS XUMHUYCCKHX TMPEBpAICHUN B Pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO W MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJMI0 XWMHYECKOTO0 »JJeMeHTa 1o QopMyIie
COCIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
M0 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOmoaTh  MpaBWja  TOJIB30BAHUS ~ XMMHYECKOW  TMOCYAOH M|
nabopaTopHbIM  O0OpYJOBAaHMEM, a TakXKe IMpaBuia oOOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH II0 BBIMOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3o00pa3HbIX BEIIECTB (AMMUAKA U YTIIEKUCIIOTO rasa);

MPOBOAUTh  PEAKIMU,  MOATBEPXKIAIONIME  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHI-, OPOMHUI-,
uonua-, kapOonat-, ¢ocdar-, CWIHKAT-, CyiIb(har-, THAPOKCUI-HUOHBHI,
KaTHOHbI aMMOHHUSI M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPTaHMYECKUX BEILIECTB;

MIPUMEHSITh OCHOBHBIE OIEpallii MBICIUTEIBHON JAESTEIbHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEeHHE, CHCTEeMaTU3AIUI0, BBISIBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS W3y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIui, eCTeCTBCHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJII0ICHHe, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHbIA U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoanuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTPOHHBbIE (HH(PPOBbHIE)
KouTposabHbie IpakTnyeckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pasnea 1. I[lepponavajibHbIe XHMHUYECKHE NOHATHS
XuMus — BaxkHas 001acTh

11 €CTECTBO3HAHUS U 5 | ) bubmuorexa [IOK

' MPAKTUYECKOU I€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemiecTBa 1 XuMuueckue 15 | bu6mmoreka [IOK

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

Hroro no paszneny 20

Pa3pnen 2. Baxxneiimme npeacTaBuTe M HEOPraHMIEeCKUX BeleCTB
)1 Boznyx. Kucnopoa. Ionsitue 6 bubnmoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
29 Bonopona. Ilonatue o xucimorax g | bu6nmorexa LIOK

' U COJIAX https://m.edsoo.ru/7f41837c
’3 Bona. PactBopsl. [Torstue 06 5 | | bubnmoreka [JOK

' OCHOBaHHSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJTaCCHI 1 | | bubmuorexa [IOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Paspnea 3. Ilepnoanueckuii 3axkon u Ilepuoanueckas cucrema xumudeckux jiemeHToB JI. U. MengeneeBa. CTpoenne aToMOB.
XuMmnueckas cBsi3b. OKNCJINTENbHO-BOCCTAHOBUTEJIbHbIC PeaKIIUN




[lepronuueckuii 3aKOH U

31 [lepnonuueckas cucrtema 7 bubmuorexa [IOK
XUMHUYECKHX 3eMeHToB . U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
XuUMHYECKasi CBSI3b.

3.2 OKHCIUTEIBHO- 8 bubmorera [IOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIBLHBIC PEAKITUU
bubnuorexa [IOK
Hroro o paszeny 15 https:/m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KosnyecTBo 4acoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Paznea 1. BemecTBo 1 XUMHYecKHe peaKIIuH
11 [ToBTOpeHME U yriyOieHne 3HaHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3/IeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmnoreka [IOK
' peakuuin https://m.edsoo.ru/7f41a636
13 DIEKTPOUTHYECKAs JUCCOLHALIHSL. g | 1 bu6nuoreka [IOK
' XHMMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paspnen 2. HemeTa/uibl M UX COeIUHEHUS
)1 OOm1ast XxapaKTepUCTHKA XUMHYECKUX 4 | bub6mmorexa [IOK
' sneMeHToB VIIA-rpynmebl. ["anorensl https://m.edsoo.ru/7f41a636
OO6mras XxapaKTepUCTUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [IOK
' PYHHEL -€P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO61mas xapaKTepuCTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmmorexa [IOK
' PYIHBL A30T, P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepucTUKa XUMUIECKUX
2.4 snemeHToB [VA-rpynmnsl. Yraepon u 8 1 2 bubmmorexa [IOK
' . PYHTIRL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no pazueny 25




Pa3zgen 3. MeraJLiIbl 1 MX cOeIMHEHHUS

but6mmoreka [IOK
. 7 4
31 Obupe cBolCTEa METAILIOR https://m.cdsoo.ru/7f412636
. bubnmoreka [IOK
3.2 Baxkneiimume MeTamibl U UX COSTUHEHUS 16 hitps://m.cdsoo.ru/7f412636
Wroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 B A 1 M AL B K <a 3 bubmuorexa [IOK
' CHICCTBA 1 MATCPHATIBI B AUHI HCIIOBE https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
P 3 bu6nmuorexa [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68







IHOYPOYHOE IIVTIAHUPOBAHUE

8 KJIACC
N KoauuecTBo yacoB DJIeKTPOHHBbIEe HU(POBbIE
[\
w/n Tema ypoka Beero Konrpoabubie | IlpakrTuueckue | 00pazoBare/ibHbIe
r
padoThI padoThI pecypchbl
1 [Ipenmer xumuu. Ponbs XumMuu B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BerecTa https://m.edsoo.ru/ff0d210c
ITpaktrueckas padorta Ne 1 «IIpaBuna paboTb
2 B 1a0OpaTOpHUH U MPUEMBI OOpAIICHUS C 1 1 bubmorexa HOK
patop P pat https://m.edsoo.ru/ff0d23dc
1abopaTOPHBIM 000PYTOBAHUEM)
3 [Tonsatue o MeTo1aX MO3HAHUS B XUMUH 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
4 Yuctelie BemecTBa 1 cMecu. CiocoObl | bubmuorexa [IOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2 «Pa3nenenue
5 cMecell (Ha mpuMepe OYMCTKH TTOBAPEHHOM 1 1 buommorera LOK
puMeEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBI H MOJICKYIBI https://m.edsoo.ru/ff0d2a6¢
5 XUMUYECKUE IIIEMEHTBI. 3HAKHU (CUMBOJIBI) | bu6mmoreka [IOK
XUMUYECKUX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIC BEIIECTBA 1 bubmmorexa [OK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJISIPHOE YUYECHHE 1 buommorexa HOK
YIAp y https://m.edsoo.ru/ff0d2d50
10 3aKOH OCTOSIHCTBA COCTABA BEIIECTB. | bubnmoreka [JOK

Xumuueckas hopmysa. BaaeHTHOCTh aTOMOB

https://m.edsoo.ru/ff0d2eae




XUMHNUYCCKHUX 3JICMCHTOB

OtHOcHUTENbHAsS aTOMHAA Macca.

bu6nuoreka [IOK

11
OTtHOCUTENbHAS MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMUYECKOTO 3JIEMEHTa B bubmuorexa [JOK
COECIVHEHUH https://m.edsoo.ru/ff0d350c
13 KonungecTo BemecTBa. Mosb. MomnspHas bubmuorexa [IOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SBICHUS. bubmuotexa [JOK
XuMHYeCcKast peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBusl NpOTEKaHUSA bubnmnoreka [IOK
XUMUYECKHUX PEAKLIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEILECTB. bu6nuoreka [IOK
XHUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koiamdecTBa, Macchl BELIECTBA 110 bubnmoreka [JOK
YPABHEHUSIM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMruaeckux peakiui
18 (coe I/IH(IC)HI/I}I a3JIOKEHUS 3a1\IZe CHUS bubmmorexa [IOK
A P > SAMEHIEmTL https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4Y€HBIN-
19 sHIMKIoneauct. O6001IeHNE 1 bubmmorexa [IOK
1 AHCT Hf https://m.eds00.ru/ff0d40c4
cucTeMaTu3alus 3HaHUI
20 KontponbHas pabota Nel o teme «BermecTBa bubnmoreka [IOK
A XUMHUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmechk razoB. CoctaB Bo3ayxa.
21 Kncn}(l)xo — DJIEMEHT U MPOCTOE BE y;(CTBO buommorexa HOK
POt P m ) https://m.edsoo.ru/ff0d448e
O30H
” Ou3nYecKre 1 XMMUYECKUE CBOMCTBA bubmuorexa [IOK

KHCJIOpo/ia (PeaKIuy OKUCIICHUS, TOPEHUE).

https://m.edsoo.ru/ff0d4614




IMousarue 06 okcumax

Crioco0blI MosTydeHus: KUCI0po/ia B

bubmuorexa [IOK

23 71a00paTOpPUH U IPOMBIIIUIEHHOCTH. hitps:/m.cdsoo.ru/ff0d497a
IIpumeneHue kuciopoaa
TennoBoi 3 PeKT XMMHUUECKOUN PEaKInH,

24 eo (i)q) 0 €CKO paBH:HI/II/I bubmorexa OK
TOLITHE O TCPMOXHMUICCKOM yp : https://m.edsoo.ru/ff0d4790
9K30- M SHIAOTEPMHUYCCKHIX PEAKITUIX
TormBo (HedTh, yroiab U METaH).

75 3 (edptb, yr a o6b1 lro bubmuorexa [IOK

ArpASHEHHC BO3yXa, ClOC https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHUS
[Tpaktrueckas padorta Ne 3 o Teme

26 I?I P 6 bu6mmoreka [IOK
«IoTTyaeHuIe 1 COUHpaHHe KHCIIopoAa, https://m.edsoo.ru/ff0d4aec2
U3YYCHUE €r0 CBOMCTBY

7 Bomopoa — s31meMeHT U MpocToe BEIIeCTBO. bubmuorexa [IOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0

)3 dOU3NYECKUE U XUMUYECKHUE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [lpumenenne Bogopona https://m.edsoo.ru/ff0d4dd0

29 I bubmuorexa [IOK

OITHE © KHCIOTAR 1 coptx https://m.edsoo.ru/ff0d50d2

30 Crioco0sI ToTy4eHHs BOJOPO/Ia B bu6nunoreka [IOK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padorta Ne 4 o Teme

31 113{ P SuDANIE B N bu6nmmorexa [IOK
(LIOMYHCHHE 1 CODHPARHE BOAOPOAA, hitps://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOKWCTBY

. . bubnmoreka [JOK
32 Mounsipublit 00bEM ra3oB. 3akoH ABOTaIpo hitps:/m.edsoo.ru/fi0d542¢
13 Beruucnenus 00b€Ma, KOTUYeCTBa BEIIECTBA bubmuorexa [IOK

rasa 1o €ro U3B€CTHOMY KOJIUYCCTBY

https://m.edsoo.ru/ff0d55a0




BEIIECTBA WU 00BEMY

Breruucnenust 00b€MOB ra3oB 10 ypaBHEHHIO

bubmuorexa [IOK

34 ea a OCHOBE 3aKOHa 00BE
PCAKIIH fa OCHOBE 3aKOHa OBBEMHBIX https:/m.edso0o.ru/ff0d5708
OTHOIIIEHHUH Tra30B
35 du3nyeckue U XUMHYECKHE CBOMCTBA BOJIbI bubmorera [IOK
s https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK
36 CocraB ocuoBanuii. [lousitue 00 nHIUKATOPaAX
FIHKATOP https:/m.eds0o.ru/ff0d59e2
Bona xak pactBoputens. HacwlleHHBIE U
37 HEHACHI epHHLIe paCTBO bI. MaccoBast 107151 bubmorexa HOK
m PacTBOpEL. A https://m.edso0o.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[IpakTrueckas pabora Ne 5 mo Teme
38 «IIpuroroBneHne pacTBOPOB C ONMPEICIEHHOMN bubmorexa HOK
P . . P p e https://m.edsoo.ru/ff0dSeba
MacCOBO JI0JIeil paCTBOPEHHOTO BEIIECTBA
39 KonTponbhas pabora Ne2 o teme bubnmoreka [IOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiacCUPUKALINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[lonnyyenue u XUMHUYECKHE CBOICTBA
41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa HOK
: P https://m.edsoo.ru/f0d664e
OKCHIIOB
4 OcHOBaHHS: COCTaB, KJIacCU(UKAIIHS, bubmuotexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnyyeHnue u XUMHUYECKUE CBOMCTBA bubnmnoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, but6mmoreka [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosryyeHue u XUMHYECKUE CBOMCTBA KUCIIOT bubmuorexa [IOK




https://m.edsoo.ru/ff0dfee2

Conu (cpenHue): HOMEHKIIaTypa, CIIOCOOBI

bu6nuorexa [IOK

46
MOJTyYCHUS, XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 33724 10 TEME bubmuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIUHEHUIN
43 ['eneTnueckas cBA3b MEKy KilaccaMu bu6nuoreka [IOK
HEOPraHUYECKUX COECAUHEHUI https://m.edsoo.ru/00ad9a50
bu6nmuorexa [IOK
49 O0600611eHre U crucTeMaTu3alus 3HaHu|
H . https://m.edsoo.ru/00ad9cb2
50 KonTponbhas padora Ne3 no teme "OCHOBHBIE bu6nuorexa LIOK
KJIaCChl HEOPTAaHUYECKUX COCTMHECHUI" https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIaCCU(PUKAITUU
51 XUMUYECKUX 1eMeHTOB. [loHsATHE 0 rpynnax buommorera LOK
) Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
Ilepnonnueckuit 3akoH u [lepuonnueckas
52 cucTeMa XuMudeckux 3nemeHToB /. U bubmmorexa [IOK
T https://m.edsoo.ru/00ada52c¢c
Menneneesa
53 [Teproasl, rpymIIbl, HOATPYIIIIEL bubmorexa OK
PHOZbI, TPYIIEL, TIOArPYI https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. COCTaB aTOMHBIX SJIEP. bu6nuoreka [IOK
N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010YeK aTOMOB
55 aneMeHToB Ilepunoamueckoii cuctemsr 1. 1 bubmmorexa LOK
P o https://m.edsoo.ru/00adabbc
Menpeneena
56 XapaKkTepUCTUKa XUMUYECKOT0 JJIEMEHTA 10 bubnuoreka [IOK

€Iro MMOJIOKCHHUIO B HepHOHquCKOﬁ CHUCTEMC

https://m.edsoo.ru/00ada824




. 1. Menneneena

3navenue [lepuogmdeckoro 3akoHa st

bubmuorexa [IOK

37 DasBHTHA Hayki H“Hpaf(THKH A https://m.edsoo.ru/00ada96e
MeHeneeB — yu€HbIH, Mearor v rpakJIaHuH
PesepBusblil ypok. O0001IEHIE U
58 CHCTEMaTmZp us 3HaHUH / Beepoccuiickas bubmmorexa [OK
H p https://m.edsoo.ru/00adb33c¢
IpoBepoyHas pabora
Konrponsnas padora Ne4 o reme «Ctpoenue
59 aroMa. XUMHYeCcKas CBi3b» / Becepoccuiickas Bubmorexa IIOK
’ p https://m.edsoo.ru/00adb486
MpoBepoYHas padbora
DIEeKTPOOTPUIIATEITLHOCTh ATOMOB bu6nmnoreka [IOK
60
XUMHUYECKUX DJIICMCHTOB https://m.edsoo.ru/00adaab8
61 Honnag xummdeckas cBsI3b Bubmorexa ITOK
https://m.edsoo.ru/00adac34
62 KoBanenTHas nmojisipHas XuMHU4eCcKasd CBA3b Bubmrorexa ITOK
p https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HEMOIApHAS XUMHUUYECKAS CBI3b Bubmorexa IIOK
p https://m.edsoo.ru/00adaab8
bu6nuorexa [IOK
64 C
TCHCHD OKICIICHIA https://m.edsoo.ru/00adae28
65 OKHUCIIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINHT bubmorexa LOK
peakn https://m.edsoo.ru/00adb076
66 OKHUCIIUTEIN U BOCCTAHOBUTEIN Bubmorexa IIOK
https://m.edsoo.ru/00adb076
67 PesepBHrlii ypok. O60011eHNE U bubnmoreka [JOK
cUcTeMaTU3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
68 Pezepusblii ypok. O6001eHNE U bub6mmorexa [IOK

cHCTeMaTH3alus 3HaHU!

https://m.edsoo.ru/ff0d61c6
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9 KIIACC

KoanuectBo yacoB DJIeKTPOHHBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
Ilepnonueckuii 3aK0H.
| Ilepnonnueckas cucrema | bubnuorexa [IOK
XUMHUYECKHUX deMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOWMCTB XMMHUYECKHX IJIEMEHTOB 1 brbmorexa OK
. https://m.edsoo.ru/00adb6bb
MEPBbIX TPEX MEPUOIOB
3 Knaccudukanus u HomMeHKIaTypa | bubnnorexa [IOK
HEOpPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XuMuU4ecKoi CBSI3U U TUITBI | bubmuorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o reme
5 «IToBTOpeHue u yriay0OaeHne 3SHAaHUH 1 1
OCHOBHBIX Pa3/IesIoB Kypca 8 Kiacca»
6 Krnaccudukanus XuMHIecKux | bu6muoteka [IOK
peaKkLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsiTHE O CKOPOCTH XUMHUYECKOM
7 eakuuu. [IoHsiTHE O TOMOTEHHBIX U 1 bubmmorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[loHsiTHE O XUMHUYECKOM PAaBHOBECHH.
bu6nunorexa LIOK
8 DaKTOpBI, BIUAIONIUE HA CKOPOCTh 1

XHUMHYECKOHN pE€aKuu U IMOJIOKEHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'O paBHOBECHUS

OKuCINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bubnunorexa LIOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust IIEKTPONIUTHYECKOU
10 nccounanmu. CUIbHbIE U cl1a0ble Bubmaorexa ITOK
A HHATLIH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMouuble ypaBHEHUS PEAKIIUN bubmaorexa LIOK
yp pea hitps:/m.edso0o.ru/00add448
XUMHYECKUE CBOUCTBA KUCJIOT U
12 OCHOBAaHUH B CBETE IIPEACTABIIEHUN Bubmaorexa IIOK
peA hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOIMTUUECKON TUCCOITHAITIN
XUMHYECKHE CBOMCTBA COJICH B CBETE
13 npeacTaBiIeHUAN 00 Bubmaorexa ITOK
pea } hitps://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON AUCCOLIMAIIII
14 IToaaTue o ruapoOIN3E COJIEN bubnmorexa [OK
P hitps://m.edso0.ru/00add9d4
15 O06001IeHHE U CHCTEMAaTH3aIUs bubmuorexa [IOK
3HAHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemienue skcriepuMeHTAILHEBIX bubnnorexa HOK
p https://m.edsoo.ru/00addbfa
3ajgauy
Konrtponsnas padora Ne2 o reme
17 «INEKTPOIIUTHUECKAST JUCCOLIMAIINS bubnnorexa [OK
p a HHATH https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUHA B pACTBOPaX»
O01as xapakTepruCcTUKa rajOreHOB.
18 XI/IMI/IIIGCKIz/Ie CBI;ﬁCTBa Ha IIpUMeEpe buGnuorexa [IOK
P p https://m.edsoo.ru/00addfe?
xJjiopa
19 XnopoBogopoa. ComnsiHasi KUCJIOTA, bu6nmoreka LIOK




XUMHNUYCCKHEC CBOﬁCTBa, MMOJIYy4YCHHUC,

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

IIPUMEHEHUE
[TpakTueckas padora Ne 2 o Teme
20 «TomyueHnne COJITHON KHUCIOTHI bubamorera OK
i . . ’ https://m.edsoo.ru/00ade348
U3Yy4EHHUE €€ CBOMCTB)»
Bbruncnenus no ypaBHEHUsAM
21 XUMHUYECKHUX peaKIui, €CII OUH 13 bubmmorexa [OK
p ’ https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
2 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnuorexa [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnoTponHbie MOIU(UKALIMY CEPBI.
73 Haxoxnenue cepbl 1 €€ cOeMHEHUI bubnnorexa [JOK
B IIpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoa0opo1, CTPOCHHE, bubnmnorexa [JOK
¢du3nvecKkre 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupel cepsl. CepHast KUCIIOTAa,
25 CI)I/IBI/I‘leCKI/II; u XI/II\EI/I‘IGCKI/IC CBOMCTBa buoamorera OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHUMHUYECKUE PEAKIINH, JIEKAIINE B
OCHOBE IIPOMBIIIIEHHOTO crlocoda
26 IIOJIY4ECHUS] CEPHOU KUCIIOTHI. bubnnorexa [IOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIlel cpelibl COEANHEHUAMU
cepbl
7 Breruucienue MmaccoBoi OIM BIXO/1a bubmuorexa [JOK
MPOAYKTa peaKInu https://m.edsoo.ru/00adec8a
28 OO0m1as XapaKTEepPUCTUKA JICMEHTOB bubmuorexa [IOK




VA-rpynmnsl. A30T, pacipoCTpaHEHHE
B Iipupoae, Gpuzndeckue u
XUMHYECKHE CBOMCTBA

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

AMMHaK, ero pu3nIecKue u

bubnuorexa LIOK

29 XUMHYECKHUE CBOICTBA, MOJIyYCHUE U
Y https://m.edsoo.ru/00adf004
MPUMEHEHHE
[IpakTrueckas padora Ne 3 o Teme
30 «[lonydyenue ammuaka, U3ydeHue ero bubamorexa [HOK
Iy Sk https://m.eds00.ruw/00adf180
CBOICTB»

31 A3OTHas KucioTa, e€ hpusnueckue u bubnmoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHUE HUTPATOB U COJICH
AMMOHHSI B KQU€CTBE MUHEPATBHBIX

32 TOOPEeHN. XUMHUYECKOE bubmmorexa [IOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpYXKaloUIei cpeabl
COCIMHEHUSIMU a30Ta
®ocpop. Oxeun pochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJI((l))Ta q)(I)IfI)BH(‘{elKI/Ie u bubamorera OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOTyYeHHE
Hcnonps3zoBanue gpocdaros B

14 KaueCTBE MUHEPATHHBIX YIOOpEHUH. bubnnorexa [JOK
3arps3HeHue TPUPOTHOMN CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu 1; e (E)I/ISI/II‘)IGCKII)/IG U XUMUYECKUe bubnrorexa LIOK

P P ae, https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcunsl yriaepoaa, ux GU3ndecKkue u bubmuorexa [IOK

XHUMHUYECKHE CBOMCTBA.

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




DKoJoru4eckue npoodaemsl,
CBsI3aHHBIE C oKcuaoM yriaeposa (IV)

37 VYronbpHas KucioTa 1 €€ cou bubamorexa LOK
https://m.edsoo.ru/00ae006¢
[Tpaktuueckas padora Ne 4 o Teme

13 "[lonyuyeHue yriaekuciioro rasa. bubnnorexa [IOK
KadectBennas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027¢
noH"

[lepBoHavanbHbIE MOHATHS 00
39 OpraHUYEeCKHUX BEIIECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COEAMHEHUSX YIiIepoaa
40 Kpemuuii u ero coequueHus bubmmorexa [OK
https://m.edsoo.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnnorexa [IOK
«Baxueimme HemeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS
Konrponsnas padora Ne3 o treme

42 «BaxkHenme HeMeTauibl U UX bubmmorexa [IOK

https://m.edsoo.ru/00ae0el8
COEAMHEHUS»
OO6m1as XapaKTepPUCTUKA XUMHUIECKUX
AJIEMEHTOB — METAJJIOB.

43 MeTtannuueckas CBSI3b U bu6mmoreka [IOK
MeTaJlJInYeCcKast KpUCTANINIECKAsT https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBa
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIIOB.

44 DIEKTPOXUMHUYECKHM P bubamorera OK

HaHpH)KeHI/Iﬁ MCTAlJI0B

https://m.edsoo.ru/00ael 156




O61mue crnocoObl TOTYyYSHHUS
meTa1oB. CruiaBel. Beryucienus no

45 aBHEHUIM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp PCEaKIuH, https://m.edsoo.ru/00ael 156
€CJIM OJITMH U3 PEareHTOB COJEPIKUT
npuMecHu
46 ITonsaTHE O KOPPO3UHU METAIIIOB bubmorexa LOK
pP https://m.edsoo.ru/00ael1278
bu6mmoreka LIOK
47
[Henounpie meraue! https://m.edsoo.ru/00ae14b2
43 OKcubl U THAPOKCUIBI HATPUS U bubmuorexa [IOK
Kanus https://m.edsoo.ru/00ae14b2
49 [llenouno3eMeTbHBIC METAILTBI — bubmuorexa [IOK
KaJabIIUA U Mardui https://m.edsoo.ru/00ael5¢e8
50 Baxuetimnme coefuHEHNS KaJIbIIUI bubmmorexa [OK
8 A https://m.edsoo.ru/00ael5e8
51 O00011eHHE U cUCTEMATU3ALHL
3HaHWUHU
52 JKECTKOCTH BOJIBI M CTIOCOOBI €€ but6moreka [IOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[Tpaktrueckas padota Ne 6 o Teme
53 "YKECTKOCThL BOIBI U METOEI €€ bubmorexa LIOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHUS
bu6nuorexa LIOK
54 An 7|
FOMUHIH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHIA U bubnmnoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00ac1c64
b K
56 Keneso nonmmoreka 110

https://m.edsoo.ru/00ac1d86




OKCI/I,Z[BI, THAPOKCHUABI U COJIM KEJIC3a

bu6mmoreka [IOK

37 (IT) u xene3a (III) https://m.edsoo.ru/00ae35e6
53 O060011eHre U cUCTeMaTH3alus
3HAHUI
[Tpaktuueckas padora Ne 7. Pemienue
59 SKCIEPUMEHTAIBHBIX 33724 110 TEME bubnmoreka [JOK
«BaxHemme MeTaibl U X https://m.edsoo.ru/00ae3de8
COCMHEHUS
Bobiuucnenus no ypaBHEHUAM
XUMHUYECKHUX PEaKIHil, €CIN OAUH U3
pEareHToB /1aH B U30bITKE WU bubnmnoreka [JOK
60
COZEPKUT IpUMeECH. Beruncienns https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOAYKTa
peakiuu
61 O606H§6HI/I€ U CUCTEMAaTHU3aLHs
3HAHUI
KonTponbnas paborta Ne4 mo Teme
62 «BaxHenmme MeTajlIbl U X
COETMHEHUS»
63 BemectBa u Matepuaisl B bubmmorexa LIOK
MOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMHUUECKOE 3arpsA3HEHUE bubnnorexa [IOK
OKpYXKarolleu cpeasbl https://m.edsoo.ru/00ae4270
65 Pone xuMuu B pemieHuun bubnmnoreka [JOK
HKOJIOTMUYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHNE 1 bu6nuorexa [IOK
CHCTEMAaTHU3aLMsl 3HAHUHI https://m.edsoo.ru/00ae0dOa
67 PeseprubIil ypok. O60011IeHIE 1 bubmuorexa [IOK




cucTeMaTu3alus 3HaHui

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

68 PesepBHblit ypok. O6006111eHNIE U

cucTeMaTH3aIHsI 3HaHUI

bubnunorexa LIOK
https://m.edsoo.ru/00ad9cb2
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INPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA30OBATEJIbHOI TPOT'PAMMBI

8 KUIIACC

Kon
NPoBePsAEMOro
pe3yjabTara

HpOBepﬂeMLIe NMPEAMETHBIC PE3YJIbTAThI OCBOCHUS OCHOBHOI1
06pa30BaTe.TIBHOI7I nmporpammMmbl OCHOBHOT O 001ero Oﬁpa3OBaHI/Iﬂ

1

ITo Teme: «HepBOHa‘laHBHHC XUMHNUYCCKHUEC ITOHATHA

1.1

pacKpbIBaTb  CMBICII OCHOBHBIX XHMHYECKHUX IIOHATHUH: aTOM,
MOJIEKYJIa, XUMHYECKMM DJIEMEHT, IPOCTOE BEUIECTBO, CJIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs), BAJICHTHOCTH,
OTHOCHUTENIbHAs AaTOMHAas M MOJIEKYJISIpHas Macca, KOJIHMYECTBO
BEUICCTBA, MOJb, MOJISIPHAs Macca, MaccoBas [IO0JII XUMHUYECKOTO
JJIEMEHTAa B COCJMHEHUHU, MOJISIPHBIA O0BEM, XMMHUYECKas peaklus,
KIaccuukanuss — peakiMid:  peaklMH — COSAMHEHUs,  peaKkUuu
pa3NoKEHUs,, peaKkIM{ 3aMeIleHHs, peakuud oOMeHa, HK30- U
HHJIOTEPMHUYECKUE PEAKIIMU, TEIUIOBOW 3(PQeKT peakuuu, pacTBop,

MaccoBas JOJIA BEIICCTBA (HpOLIeHTHaSI KOHL[CHTpaI_[I/ISI) B pacTBOpPC

1.2

HIUIIOCTPUPOBATbL B3aMMOCBA3b OCHOBHBLIX XHUMHUYCCKHX TMOHATHHA H

IMPUMCHATH OTU IMOHATHS ITPU OIMUMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY Ul COCTaBiieHUs (opmyi

BEIIIECTB U YPABHCHUN XUMUYECKUX pEeaKIui

1.4

pacKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIICCTB,
MMOCTOAHCTBA COCTaBda, ATOMHO-MOJICKYJIAPHOIO Y4YCHHA, 3aKOHa

ABoraapo

1.5

OmnpeacCITh BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX

COCOMHCHUAX

1.6

KJ'IaCCI/I(bI/IL[I/II)OBaTB XUMHUYCCKHE PCAKIHNU (HO quciay Hu COCTaBy

YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEIIIOBOMY D (DEKTY)

1.7

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJSIDHYIO U MOJISIPHYKO MAaCChI

BC€IICCTB




1.8

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHYECKOTO 3JIeMeHTa 1o (opmyiie

COCJTMHEHMH,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METObl MMO3HAHUS — HAOJIO/ICHHE,
U3MEpEHUE,  MOJCIHMPOBAHHME,  OKCIEPUMEHT  (pEalibHbIi |

MBICIICHHBIN )

ITo Teme: «BakHelimmue npeaACTaBUTCIIM HCOPraHUMICCKUX BCIICCTB»

2.1

pacCKpbIiBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX TMOHSATHH: OKCHun,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OomnpeaAc/iTb NPHUHAMJIC)KHOCTL BCHICCTB K OHpGI{GHéHHOMy KJ1aCcCy

coelMHeHuH 1o popmynam

2.3

K.HaCCI/I(bI/IL[I/IpOBaTB HCOPTraHNYCCKUC BCUICCTBA

24

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEpPXkAasi OMHCAHHE MpPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHHfI COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKHI/Iﬁ

2.5

IMPOIrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT HX
Ka4€CTBCHHOI'o0 CoOCTaBa, BO3MOXHOCTH IPOTCKAHHUA XHMHYCCKHX

npeBpameHHﬁ B pa3JIMYHEBIX YCIIOBUAX

2.6

CIEI0BAaTh NpaBWJaM MOJIb30BAHUS XUMHUYECKOM TMOCYyIOH H
1abopaTopHBEIM 00OpYIOBAaHUEM, a TaKXKe IMpaBWIaM OOpaICHHS C
BEUIECTBAMM B COOTBETCTBUM C HHCTPYKIMSIMH I10 BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYCHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BeLIECTB (BOAOpOJA M KHUCIOPOAA), MPUTOTOBJICHHUIO
pacTBOpPOB C OIPEACIEHHOM MAacCOBOM JOJEH pacTBOPEHHOIO
BEILIECTBA, MNIAHUPOBATh U MPOBOJAUTH XUMUYECKHUE SKCIIEPUMEHTHI 110
pPACIlO3HABAHUIO PpACTBOPOB ILEJIOYEH M KUCIOT C IIOMOIIBIO

WHIUKATOPOB (J1akmyc, (heHoadTaIeuH, METUIIOPAHXK U IPYTHe)

2.7

MPOBOMUTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peakuu

IIo Teme: «llepuoguuecknii 3akoH u Ilepmonmueckas cucrema
xumuyeckux siemeHtoB JI. M. MengeneeBa. CTpoeHue aToMoB.

Xumudeckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBUTEILHEIC peaKkunumn»

3.1

PacCKpbIBaATH CMBICJI OCHOBHBIX XHUMHUUYCCKHX MMOHSTHH: AApO aroma,
3J'IeKTp0HHBII71 cloit aToMa, aToOMHasd Op6I/ITaJ'IB, paauyc atoma,

XUMHUUYCCKasl CBiA3b, IMOJIpHAd W HCIIOJAPHAA KOBAJICHTHAsA CBA3b,




SJICKTPOOTPULATCIIBHOCTG, HWOHHAasA CBA3b, HWOH, KAaTHWOH, aHWOH,

CTCIICHDb OKHUCJICHUA

3.2

KJIaCCI/I(l)I/IL[I/IpOBaTb XUMHWYCCKUEC 3JICMCHTHI

3.3

ONHKCHIBATh M XapaKTepHu3oBaTh TabnuuHyro ¢Gopmy Ilepuoauueckoii
CHUCTEMbl XMMMYECKHX OJJIEMEHTOB: pa3W4yaTh MOHATHS «TJIaBHAs
noarpynna (Arpynma)» u «moOounas noxrpynmna (brpymma)y,

«MaJible» U «OOJIbIIIHE) MIEPUOabl
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packpeiBaTh cMbich llepmoandeckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATH MOHUMAHHUE TEPUOINYECKON 3aBUCUMOCTH CBOICTB
XUMHUYCCKHUX DJJIEMCHTOB OT UX IIOJIOXCHHSA B HepHO}IH‘IGCKOﬁ

CUCTEMC

3.5

COOTHOCHTH  000O3HAUeHHUs, KOTOphIE HWMEIOTCS B  Talnmie
«Ileppuoguyeckas  cucreMa  XUMUYECKHX  dieMeHtoB  JI.M.
MenpeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3aps] sjapa, oOIlee Yucio

9JICKTPOHOB U paCHpCACIICHUEC UX IO 3JICKTPOHHBIM CHOHM)

3.6

3.7

ONpeaACITh CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHHX
COCOHMHCHUAX

OTpENeNsATh BUJ XHUMHYECKOW CBs3M (KOBaJIeHTHAass W HWOHHAs) B

HEOPTaHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00Pa30BaHUsSA

1

ITo Teme: «BemecTBo U XUMHUYECKAsT PEAKIIUS)

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHUECKHX TOHSITHH: pPacTBOP,
AIIEKTPOJIUTBI, HEAJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAsT IHCCOIMALINS,
peaky MOHHOTO OOMEHa, KaTalu3aTrop, XMMHYECKOE PaBHOBECHE,
o0Opatumbie u HeoOpaTUMbIe peakuuu,
OKHCITUTEIbHOBOCCTAHOBUTEIILHBIC peaxIuu, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMQOTEepHOCTh,  XMMHYECKass  CBA3b  (KOBAJICHTHAs, HWOHHAsd,

MeTajinueckas), KpUCTAIJIMYecKas peméTka, CIUIaBbl, CKOPOCTb




XUMHYECKOU peaKuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MIOHATHHA H

MMPUMCHSATDH 3TU IMOHATHA ITPU OMMUMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHUS DIIEKTPOJIUTUYECKON AUCCOLMALUU KHUCIIOT,
LICJIOYEH W COJIEH, IOJIHBIE M COKPAILEHHBIC YPABHEHUS DPEaKLUU

HOHHOI'0 0OMeHa

1.4

pacKpbiBaTb CYHIHOCTb OKHUCIIUTCIbHO-BOCCTAHOBHUTCIIBHBIX peaKI_II/Iﬁ

MOCPENICTBOM COCTABIICHUS SJICKTPOHHOTO OallaHCca ATUX PeaKIHid

1.5

IIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKON pEaKIUU

Ilo temam: «Hemeraiuibl U uUX coeauHeHUS» U «MeTalibl U HUX

COEIUHEHUS

2.1

XapaKTepU30BaTh (ONMUCHIBATE) OOIINE U CIICHUPHUUECKUE XUMHUUECKUE
CBOMCTBA IIPOCTBIX U CJIOKHBIX BELIECTB, IOATBEpXkKAAasi OINHUCAHHE
[IpUMEpaMu MOJIEKYJIAPHBIX U MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIMUX

XUMHUUYCCKUX peaKI_[I/Iﬁ

2.2

COCTaBJISITb YPAaBHCHUSA peaKHHP’I, MNOATBCPIKAAOIHNX CYHICCTBOBAHNC

IeHETUYECKOM CBA3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

IMPOTrHO3NPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTHU OT UX CTPOCHMHA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHX HpCBpaHIGHI/II\/JI B Pa3JIMYHBIX

YCIIOBHSIX

24

ClIeAoBaTh INpPaBWIAM IIOJIB30BAHHUA XUMHUYECKOM IIOCYIOM H
7a00paTOPHBIM 00OPYIOBaHMEM, a TaKXKe IMpaBWiIaM OOpaIICHUs C
BEIIECTBAMH B COOTBETCTBMM C HHCTPYKLUHUSMHU IO BBIOJIHEHHIO
71a00paTOPHBIX XUMHUUYECKUX OIBITOB IO MOJYYEHUIO M COOUpPAHUIO

ra3o00pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO ra3a)

2.5

NPOBOJUTHh PEAaKIMH, TOJATBEPKIAIONINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACMO3HABATH ONBITHBIM MYTEM XJIOPHU-,
Opomun, womua, kKapOoHat, Qocdar, cunmkar, cynbdar,
TUAPOKCUIUOHBI, KaTUOHBI aMMOHHA, HOHbLI HM3YUYCHHBIX MCTAJIJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BELIECTB

ITo Teme: «XHUMHS U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX xumuyeckux noHstui: [IJIK

BCILICCTBA; KOPPO3Ud MCTAJIJIOB

3.2

INPUMCHATbL OCHOBHBIC OIICpaluH MBICIIUTEIIBHON JIEATECIbHOCTH —




aHaIu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIHIo,
BBIABIICHHUC HpI/I‘II/IHHO-CHGI[CTBGHHI)IX CB)ISGI\/JI — JIA I/ISY'-ICHI/ISI
CBOI\/'ICTB BCIICCTB U XUMHUUYCCKHUX peaKHI/II\/JI; CCT€CTBGHHOHay‘-IHBI€
METOJIbI TIO3HAHUS — HAOJIOCHUE, W3MEpPEHUE, MOJICITUPOBAHUE,

HKCIIEPUMEHT (peabHbIN U MBICIICHHBII)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1

HepBOHaLIaJ'II)HI)IG XUMHNYECCKUC ITOHATHUA

1.1

HpenMeT XUMHUHU. POJIb XUMHUHM B KH3HH 4YE€I0BEKA. XHMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKUE CBOICTBAa BEIIECTB. ArperaTHoe COCTOSAHHUEC

BCIICCTB

1.2

Ilonsarue o MCTOJax IMIO3HAaHHA B XUMHH. YucTele BCIICCTBA U CMCCH. Crioco05b1

Pa3acICHUA cMmeceilt

1.3

ATOoMBI W MOJICKYIJIBI. Xumudeckrue 3aeMeHThl. CHUMBOJIBI  XMMHYSCKHX

251eMeHTOB. [IpocThie U c10XkKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YYEHHE

1.4

Xumnueckast popmyina. BaleHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocraBa  BemlecTB.  OTHOcHUTenbHas  aTOMHas — Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBast JoJsl XUMUYECKOr0 2JI€MEHTa

B COCAMHCHUN

1.5

KonunuectBo BemectBa. Monb. MomsipHas Macca. B3aumocBsi3p KonudecTsa,
Macchl W 4YHCla CTPYKTYPHBIX €IuHUI] BemiecTtBa. Pacu€tel mo dopmynam

XUMHNYCCKHUX COG,I[I/IHCHI/Iﬁ

1.6

Ou3nyecKue U XUMHUYECKUE SBICHHU. XMUMHUYECKas peakuus U €€ NPHU3HAKU.
3aKOH COXpaHEHHUs Macchl BELIECTB. XuMuueckue ypaBHeHus. Kinaccudukanus

XUMHUYECKHUX PeaKUi (COeTMHEHM, pa3I0KEHHs, 3aMEIlIeHUs, OOMeHa)

1.7

XHUMHUYECKUH DKCIIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOU IOCYI0H, ¢ IIpaBUIIaMU
pabotel B nabopatopuu © mpuéMamMu oOpamieHuss ¢ Ja0opaTOPHBIM
o0opynoBaHueM, H3y4yeHHE M ONHUCaHWe (QHU3UIECKUX CBOKMCTB 00pa3ioB
HEOpPTraHMYECKUX BellecTB, HaOmoneHue Qu3nueckux (IUIaBICHUE BOCKA,
TasiHUE JIbJIa, paCTUpPaHUE caxapa B CTYNKE, KUIIEHHUE U KOHJEHCAIHs BOJbI) U
XMMHUYECKHX  (TOpeHHe  CBEYM, MPOKAJIMBAaHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJNa C KHUCIOTOW) SBIECHUHM, HAONIONEHUWE M ONHCAHUE
IPU3HAKOB TNPOTEKAHUS XMMHUYECKMX peakuumi (pa3jioxkeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapusi, pa3ioKEeHUE
ruapokcuaa menu(ll) nmpu HarpeBaHuM, B3aUMOJIEHUCTBUE Kelle3a C PacCTBOPOM

comu meu(Il), m3yuenue crmocoOoOB paszaencHus cMecei (C MOMOIIbI0 MarHuTa,




(bunpTpoBaHUE, BBIIAPUBAHKE, AUCTHIUIALMS, XpoMarorpadus), MpoBeIeHUE
OYHNCTKHN HOBapeHHOﬁ coJiy, Ha6JHO)ICHI/Ie " OIIMCAaHHUC PE3YJILTATOB MPOBCACHUA
OTbITA, WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHs] MAacChl, CO3JaHHE MOJeNei

MOJIEKYI (IIIapOCTEPIKHEBBIX )

Baxwneiie npeACTABUTCIIN HCOPTAaHNYCCKUX BCIICCTB

2.1

Boznyx — cmech razos. CocraB Bozayxa. Kucinopox — anemeHT u mpocrtoe
BemiecTBo. Haxoxaenue kuciopoja B mpupoje, pusmdeckue M XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunsl. Ilpumenenue kuciopona. CrnocoObi
MOJy4eHUs] KHUCJIOpoAa B JabopaTopud M NPOMBIIUIEHHOCTH. KpyroBopoT

Kucaopoja B mpupojie. O30H — aIoTpoIiHas MoaudUKaIys KUCIOpoaa

2.2

TennoBoii 23¢HEeKT XMMUIECKON peakiny, TEPMOXUMUYECKUE YPAaBHEHUS, IK30-
U DHIOTEPMUUYECKHE PEAKIIMU. TOIINBO: Yroib U METaH. 3arpsi3HeHUE BO3/yXa,

yCUJICHHE TTapHUKOBOTO 3(dekTa, pa3pyiieHne 030HOBOTO CIOs

2.3

Bonopon — snmemeHT M mpocToe BelecTBo. HaxoxxaeHue Bomopona B IPHUPOAE,
¢usnyeckue W XUMUYECKHE CBOMCTBA, IMPUMEHEHHE, CIOCOOBI TOIyYEHHS.

Kucnors! 1 conu
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2.5

MonsipHbiii 00BEM Ta30B. Pac4€Thl MO0 XUMUYECKUM ypaBHEHUSM

®dusznyeckue CBOWMCTBA BOAbl. Boma kak pactBopuTeiab. PacTBOpBL.
Hacerimennsie 1 HEHACHIIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 70Jis1 BeleCTBAa B pacTBOpe. XHUMHUYECKHE CBOWMCTBAa BOJBI.
OcHoBanus. Ponb pacTBOpOB B Mpuposie M B KU3HU 4YeToBeka. KpyroBopot
BOABl B TPUPOJAE. 3arps3HEHHWE TMPUPOAHBIX BoA. OXpaHa © OYHCTKA

MIPUPOIHBIX BOJ

2.6

Knaccudukamuss Heopranmueckux coeauHeHuid. Oxcunabl. Kiaccudukarms
OKCHJIOB: cojeoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIE, aM{QOTepHblE) U
HeconeoOpasyromue. Homenkmarypa okcugoB. Du3nyeckne W XUMUYECKUE

CBOIMCTBA OKCHJIOB. HOHY‘ICHI/IG OKCHUI0B

2.7

OcHoBanus. Knaccudukanuss ocHoBaHUil: MIENOYM U HEPaCTBOPUMBIC
ocHoBaHus. HoMenknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHui. [ToryueHue ocHOBaHUM

2.8

Kucnorsl. Knaccudukauus xucnor. Homenknatypa kucior. ®duznueckue u
XUMUYECKHE CBOMCTBAa KHCHOT. Pan axtuBHoctn MetamoB H.H. bekerosa.

[lonyyenue kucinor

2.9

Comu. Homenknarypa coneil. @uU3ndecKue M XUMHUYECKUE CBOMCTBA COJIEH.

[lonyyenue coien




2.10

I'enernueckas cBSI3b MCKIAY KilaCCaMH HECOPTaHNUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  AKCIIEPUMEHT: KAYECTBEHHOE  OIPEICICHUE  COACPKAHUS
KHUCJIOpOJia B BO3AYyX€, IOJyuyeHHUE, COOMpaHue, paclio3HaBaHUE U H3Y4YECHHE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHHS U MPEKpAILICHUs] TOpeHUs (Toxkapa), 03HaKOMIIEHHE C
o0Opa3liaMM OKCHJOB M ONHCAaHHE HUX CBOMCTB, NOJy4YeHHE, coOUpaHue,
pacmo3HaBaHUE M HM3y4YCHHE CBOWCTB BOJopona (TOpeHHe), B3aUMOJCUCTBUE
Bozopoza ¢ okcuaom meau(Il) (Bo3MokHO HCTIONBb30BaHKUE BUICOMATEPHAIIOB),
HaOmoeHue 00pa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIEOBaHHE
0COOEHHOCTEHl pacTBOpPEHMS BEIIECTB C Pa3IMYHOM PpPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MAacCOBOM J0Jield paCTBOPEHHOIO
BEIIECTBa, B3aUMOJEHCTBUE BOJbI C MeTa/laMd (HATPUEM M KaJbI[HEM)
(BO3MOXKHO HCHOJb30BAaHUE BUJEOMATEPHANIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT U IHEJOYeH C IOMOIIBI0 HMHJIMKATOPOB, MCCIIEOBaHHE O00pa3loB
HEOPTaHWYECKUX BEIIECTB PAa3IIUYHBIX KIIACCOB, HAOIIOACHHE W3MCHCHHS
OKpacKM HHAMKATOPOB B pAacTBOpax KHUCIOT H IIEJIOYEH, H3YyUYCHHUE
B3aumojeiictBust okcuga meau(ll) ¢ pacTBopom cepHOU KHUCIOTBI, KUCIOT C
METAJUIaMH, PEAKLIMi HEUTpAIM3ALNUH, TIOJIy4Y€HUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHUME OJHOTO MeETajula JpPyrMM M3 pacTBOpa COJM, PELICHUE
SKCHEPUMEHTAIBHBIX 337a4 Mo TeMme «BakHellnue KiIacchl HEOPraHMYECKUX

COeIMHEHUI

[Tepuonnueckwuii 3akon u [leproardeckas CuCTeEMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINHN

3.1

[lepBble TMOMBITKM KiIAacCH(PHUKAIMKM XUMHUYECKUX dieMeHTOB. [loHatne o
rpynmnax CXOJIHBIX JIEMEHTOB (ILEJIOYHbIE U LIEJIOYHO3EMEIbHbIE METalIbl,
raJloTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yoT amdoTepHbIe

OKCHUABI U TUAPOKCHUABI

3.2

[lepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMu4deckux anemeHTos J[. 1.
MeHnpeneena. Kopotkonepuoanas Hu JUTMHHOTIEpUOAHAS (hopMbI
Ilepuonuueckoit cucrembl xumMuueckux osieMeHtoB J[.M. Mengaeneena.
[lepuonbl u rpynnbl. PU3NUECKUI CMBICT HOPAIKOBOTO HOMEpPA, HOMEPOB

nepuoja U rpymbl dJIeMeHTa
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Ctpoenune atomoB. CoctaB aTOMHBIX sifep. M3otonbl. Dnexktponsl. CtpoeHue

JEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XHMMHUYECKHMX DJIEMEHTOB




ITepuonnueckoit cuctemol .M. MenneneeBa. XapakTepuUCTUKa XUMHUYECKOTO

3JIEMEHTA 10 €ro nojoxkeHuto B [lepuoanueckoii cucreme .. MenneneeBa
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3aKOHOMEPHOCTH HW3MEHEHUs pajauyca aToOMOB XHMMHMYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IIO TIpyHIlaM M IMEPHOLAM.
3nauenue Ilepumoauueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB JUIsl pa3sBUTHUA Hayku W npaktuku. .M. MenneneeB — y4€HbI U

TpaXxJaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monsipHass ¥ HEMOJSpHAas) CBA3b.

BHCKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 3JIeMEHTOB. MloHHas CBSI3b

3.6

Crenenb okuciacHUA. OKHCINTEIHEHOBOCCTAHOBUTCILHBIC pC€aKkuunu. Hpoueccr)l

OKHCJICHHS M BOCCTaHOBICHMA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUYECKUH OSKCIIEPUMEHT: H3Y4YeHHE O0paslloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJCUCTBUE THMIAPOKCHIA LMHKA C pacTBOpaMu KHUCIOT H
11eJI0YEH, MPOBEICHUE OIBITOB, WUIIOCTPUPYIOLUX IPUMEPHI OKUCIUTEIIBHO-

BOCCTaHOBUTEJBHBIX peakLuil (TOpEHUE, pEaKLIUU Pa3JI0KEHHSI, COEIUHEHN)

9 KUIIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

BemectBo 1 xumundeckas peakuus. Ilosropenune

1.1

[lepunonnueckui 3axoH. Ileproauyeckas cuctema XuMu4ecKux siaemeHTos J1.1.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHMH CBOMCTB
XMMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kallus, KaJlbLUsi MU HX
COCIMHEHUI B COOTBETCTBUU C IIOJIOXKEHHEM 3JeMEHTOB B llepmonnyeckoii

CUCTCMC U CTPOCHUECM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBsI3U. THUMBI KPUCTANIMYECKHUX
pEemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON peIéTKu
U BUJa XxuMuueckoi cBsa3u. Kiaccuduxanust 1 HOMEHKIaTypa HEOPraHUYECKUX
BEUIECTB (MEXAYyHApOAHAs U TpUBHAJbHAs). XUMHUYECKHUE CBOWMCTBA BELIECTB,
OTHOCAIIUXCA K PA3IUYHBIM  KJaccaM HEOPTraHWYECKHX COCIUHECHHM,

TCHETUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XUMHYECKUX PEAKIHiA 110 PAa3IMYHBIM MpU3HAKaM (TI0 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEaKUUH BEIIECTB, MO TeIUIoBoMYy 3(ddekrty, Mo

W3MEHEHMIO CTEIEHEH OKHUCICHUS XUMHYECKHUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 y4YyaCTHIO Karajau3aTopa). OK30- M OHIOTEPMHUYECKHE peakluH,

TCPMOXUMHNYCCKUEC YPABHCHUA. Ilonsrue o CKOpPOCTH XHUMHYCCKOMN p€akuuu

1.4

[onsiTne 00 OOpaTHUMBIX M HEOOPATHUMBIX XUMHUECKUX peakuusx. [loHsrtue o
TOMOT'E€HHBIX U F€TEPOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM PAaBHOBECHH.
@DakTopsl, BIMAKOIME HAa CKOPOCTb XMMHUYECKOM pPEaKUMM M IIOJIOKEHHUE

XUMHUYCCKOI'0 paBHOBCCHUA

1.5

OKUCIINTEIIFHO-BOCCTAHOBUTEIBLHEIC pPCaKIunu, BHGKTpOHHLIﬁ OanmaHc
OKHCJIMTEILHO-BOCCTAHOBUTEIIHLHOM pC€aKIuu. CocraBiieHue ypaBHCHI/Iﬁ
OKHCIIHUTECIBHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ C HCIOJIB30BAaHUEM METOJa

3JICKTPOHHOTO OanaHca

1.6

Teopusi 2JIEKTPOJIUTUYECKON JAUCCOLUUAIIMHU. DIJIEKTPOJHUTHI U HEIJICKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M JIUCCOLMAIIMU BEILIECTB C Pa3IMYHBIMU BUJIAMU
xuMu4deckor cBs3u. Crenenp nuccouuanyu. CUIbHBIE U cla0ble AJIEKTPOJIUTHL
Peaknuu moHHOrO OOMEHA. YCJIOBHSI MPOTEKAHHS PEAKIU MOHHOTO OOMEHa,
IIOJIHBIE U COKpAIlEHHBbIE HOHHBIE YpaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH H COJEH B CBETC TPEJACTABICHHNA OO0 DICKTPOIUTUYCCKON

JAucCCconualu. KauecTBeHHEIC pCaKnuu Ha HOHBI. Ilonsatue o TUAPOJTIN3C coleit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIGHHE C MOJEISIMH KPUCTATMYECKHX
pPEmIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTaioB (rpadura u
anMasa), CJIOXKHBIX BEIIeCTB (XJIOpuAa HATpus); HCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOH peakuud OT BO3ACUCTBUSA pa3IUYHbIX (DaKTOPOB;
UCCJIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAcTBOPOB  BELIECTB,  Ipoliecca
JUCCOLIMALMM  KHUCJIOT, IIeno4ed M cojedl  (BO3MOMKHO HCHOJIb30BaHUE
BUJICOMAaTEPUAIIOB); TMPOBEACHHE OIBITOB, WJUIIOCTPUPYIOLUIUNX IPU3HAKU
NPOTEKAaHUs peakIii MOHHOTOo oOMeHa (00pa3oBaHUe OCajKa, BBIJCIICHUE Ta3a,
o0pa3oBaHUE BOJIbI); ONBITOB, WJUTFOCTPUPYIOUINX MPUMEPHI OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX peakuuil (TOpeHHe, PEeaKkIUU pa3yIoKEHUs, COCTUHEHMS);
pacno3HaBaHUE HEOPIaHUYECKUX BEUIECTB C TOMOLIbIO KaU€CTBEHHBIX pEaKLUi

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramne! n ux COCIMHCHUA

2.1

OO6mias  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTeTIeHN okucieHus. CTpoeHne u GU3NIEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHYCCKHE CBOHCTBA Ha TpUMEpe XJopa
(B3amMozeiicTBUE C MeTaIaMH, HeMETaIaMH, MIeJo4aMu). XIIOPOBOJOPOI.

ConsiHast KMCIIOTa, XMMUYECKUE CBOWCTBA, MOJIy4eHUE, TpuMeHeHue. JleiicTBue




XJIOpa ¥ XJIOPOBOJOPOJa Ha OPraHMU3M 4YesioBeKa. BakHeliine XIopuabl U UX

Hax0XJEHUE B MPUPOJE
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OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE CTeNeHN oKucieHus. CtpoeHue u pusnyeckue cBOWCTBA
IOPOCTBIX BEIIECTB — KHUCIOPOAa M Cepbl. AJJIOTPONHBIE MOIU(PHUKALMU
KHCIOpoJia U cepbl. XUMHUECKHE CBOMCTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usnyeckue M XuUMHUUecKue cBoWcTBa. OKCHIBI Cepbl KakK MpPeICTaBUTENN
KHUCTIOTHBIX OkcuaoB. CepHasi KUCIOTa, (pU3MUECKHEe U XMMHUYECKHE CBOICTBa
(o0mme kak MpeacTaBUTENs Kiacca KUCIOT U creruduieckue). XuMUIecKue
peakuuu, Jexamyue B OCHOBE IMPOMBIIUIEHHOTO croco0a MOMy4eHUs CEpHOMN
kuciotel. [Ipumenenue. Conu cepHOM KHCIOTHI, KaUeCTBEHHAs peakius Ha
cynbdat-noH. Haxoxxnenue cepsl U €€ COCIMHEHH B MPUPOJIC. XUMUUYECKOE
3arps3HEHUE OKPYKAIOIMIEH Cpellbl COSAMHEHUSIMU Cephbl (KUCIOTHBIE JTOXKIH,

3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €T0 IPEIOTBPAIICHHS

2.3

OOmas xapakTepucTuka 3y1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUA. A30T, pacClIpOCTpaHEHHUE B IIPUPO/IE,
¢u3nyeckre U XUMU4ecKne cBoicTBa. KpyroBopor a3ora B npupoae. AMMHaKk,
ero ¢u3nyeckue M XMMUYECKHE CBOICTBa, MoiydyeHHe M mnpumeHenue. Comu
aMMOHHMSI, UX (U3NYECKHUEe ¥ XUMHYECKHE CBOWMCTBAa, TPUMEHEHHUE.
KauecTBeHHasi peakiiusi Ha HOHBI aMMOHUS. A30THasl KHCIOTa, €€ MOIy4YeHHeE,
¢u3nueckue M XMMUYECKHE CBOMCTBa (00IIME Kak IMpeACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcrnonap3oBaHHe HUTPATOB U COJIEH aMMOHHMS B
KaueCTBe MHHEPAIBHBIX yIOOpEeHH. XUMHUECKOE 3arps3HEHUE OKPYKaIOIIeH
CpeAabl COCANMHCHUAMU a30Ta (KI/ICJ'IOTHI)IG AO0XK/IH, 3arpA3HCHUEC BO3aYyXa, IOYBBI

1 BOJI0EMOB)

24

®ocdop, amtorpornHsie Monudpukanuu docdopa, huznyeckrne U XUMUYIECKHE
ceoiictBa. Oxcun ¢ocdopa(V) u dochopHas kucnora, Q(U3HUECKUE U
XUMHUYECKHE CBOWCTBA, ToiydeHue. lcmonp3oBanume ¢ocdaroB B KauecTBe

MUHEPAIbHBIX YA00peHHi

2.5

OO6mas xapakrepucTuka »yeMeHTOB I[VA-rpymmbel. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHUS. YIJIepol, alJIOTPOIHBIE
MonuduKayuy, pacnpocTpaHeHHe B NpupoAe, (U3HUECKHe M XUMHUYECKHE
cBoiicTBa. Ancop6musa. Kpyrosopot yriepona B mpuponae. OKcuabl yriiepoia,
nux @Hanecm/le U XUMHUYCCKUC CBOIZCTB&, )IGfICTBI/IC Ha XHWBBIC OpPraHU3MBbI,

IIOJIYYCHHUE U IIPUMCHCHUC. DKOJIOTHUECKHE HpO6HeMLI, CBsA3aHHBIE C OKCHJOM




yraepona(IV); rumore3a r100adbHOrO MOTEIUICHHS KIWMaTa;, MapHUKOBBIN
a¢pdexr. YrompHas KucCioTa W €€ COMU, HX (PUINICCKUE M XUMHUYCCKHUEC
CBOICTBa, TONyuyeHUEe W TpuMeHeHue. KadecTBeHHas peakuus Ha KapOoOHAT-
nonbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIUICHHOCTH H

CEIIbCKOM XO3SIUCTBE

2.6

HepBOHaqaanHe MOHATHS 00 OpTraHUYCCKUX BCUICCTBAX KAK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TWJICH, AUCTUJICH, 3TAHOJI, TJMICPUH, YKCYCHad
KI/ICJ'IOTa). HNUx coctaB U XHUMHUYECKOE CTpOCHHC. IlonsiTne o OHONOrHMYECKHU
BaXXHbBIX BCHICCTBAX: XKHPAX, 6eJ'IKaX, yriieBoax — M HX pPOJIU B KHU3HU
YCJIOBCKa. MaTepI/Iaanoe CAUHCTBO OPraHU4YC€CKUX H©W HCOPraHUYCCKHUX

COEeIUHEHNN

2.7

Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, IOJIyY€HUE W
npumenenue. CoenuHeHus KpemHHs B mpupoze. OOmue mpeacTaBieHus: o0
okcuze kpeMHus(1V) u kpemuueBoii kucnore. CUIMKATBI, UX UCIOJIb30BAaHUE B
OBITY, METUIIMHE, TIPOMBIIIJICHHOCTU. BakHeWIe CTpOUTEIbHbIE MaTepHUaIbL:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, >kene300eToH. [IpoGiiembr Oe3omacHOro

HCITOJIB30BaHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCI[HCBHOP'I KHU3HHU

2.8

XUMHUECKUI HKCHEPUMEHT: H3Yy4YeHHE OOpa3llOB HEOPraHMYECKUX BEILECTB,
CBOMCTB COJISIHOM KHCJIOTBI; NPOBEIECHNUE KAYECTBEHHBIX PEAKLUI Ha XJIOPHI-
WOHbl M HAOJIOJEHME IIPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMHUYECKHE CBOWCTBA raJIOr€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPUAIOB); O3HAKOMIJICHME C 00paslamMHu XJIOPUAOB
(ramoreHnIoB); O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXKHO UCIIOJIb30BAaHWE BHUACOMATEPHUANIOB); HAOIIOJIEHHE Tpolecca
oOyrauBaHUs caxapa IO JEHCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3Yy4YEHUE XMMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KHCIIOTBI, IPOBEICHHUE
Ka4eCTBEHHOW peakuuu Ha cynb(aT-uoH © HAOMIOACHHWE Tpu3HaKa e¢
NPOTEKAHUs; O3HAKOMIICHHE C (PU3NYECKUMH CBOWCTBAMH a30Ta, (hocdopa u ux
COCIMHEHUH (BO3MOXKHO HCIOJb30BAaHUE BHJICOMATEPUANIOB), 00pa3laMu
a30THBIX U POoCchHOPHBIX yIOOPEHMI; OTydYeHUe, COOMpaHe, pacliO3HaBaHUE U
W3Y4EHUE CBOMICTB aMMMaKa; IPOBEIACHHE KAaueCTBEHHBIX pEaKIUi Ha HOH
aMMOHUS U (QochaT-HOH UM H3yYEHUE MPU3HAKOB MX IPOTEKaHMs,
B3aMMO/JICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BMJIEOMATEPUANIOB); M3Y4YE€HHE MOAENeH KpUCTAIUIMYECKUX
pem€rok anmMasza, TrpaduTta, (QyIepeHa; O3HAKOMIIEHHE C TIPOIECCOM

azcopOLMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOHCTBOM




NPOTHBOTA3a; TOJy4YeHUE, COOMpaHWe, paclio3HABaHWE M HM3YYCHUE CBOWCTB
YIJIEKHCIIOTO Ta3a; IMPOBEJCHHE Ka4deCTBEHHBIX pEaKIuid Ha KapOOHAT- W
CHIIMKAT-WOHBl M W3yYeHHE MPU3HAKOB HX IPOTEKAaHUS; O3HAKOMIIEHHE C
NPOAYKIMEH CHUIMKATHOW MPOMBIIUIEHHOCTH; DPELICHHE SKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «Ba)kHenIe HeMeTauIbl U UX COEIUHEHHUS))

MeTamisl 1 ux COCIUHCHUA

3.1

OO01mas xapakTepUCTUKa XUMHUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxkeHuss B [lepumoguyeckoil cucremMe XuMHYecKux dnemeHtoB J[.I.
MenaeneeBa u ctpoeHust arToMoB. CTpoeHHne MeTaioB. MeTandyeckas CBsI3b U
MeTaJlJI4eckasl KpuUcTajuinyeckass pemeérka. OIEeKTPOXUMHYECKHH  psif

HaInpsHKEHUM METaJIOB

3.2

dusnyeckue U XUMHUYECKHE CBOMCTBA MeTayuioB. O01ue crnocoObl MOMydeHus
MeTauioB. [ToHsATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI MX OT
koppo3un. CruiaBsl (CTallb, YyryH, JIOPATIOMUHUMN, OpOH3a) U UX TPUMEHEHHUE B

OBITY U IPOMBILICHHOCTH
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H_[CJ'IO‘{HLIC MCTAJlJIbl: ITOJIOXKCHHUE B HepHOHHQCCKOﬁ CHUCTEMEC XHMHYCCKHX
QJICMCHTOB I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC UX ATOMOB,; HAXOXKIACHUC B MPUPOIC.
duznyeckue 1 XMMHUUYECKHE CBOMCTBA (Ha IIPUMCEPE HATPpHUA U KaJ'II/ISI). OKCI/I,I[LI n
TUAPOKCHUABI HATpUAd MW KaJluA. HpI/IMeHeHI/Ie IICJI0OYHBIX MCETAJVLIOB H HX

COeIUHEHNN

3.4

Illemouyno3eMenpbHbIE  METaIbl MarHuii W KajJblIMii:  IIOJIOKCHHE B
[Tepuoanueckoit cucreme xumuueckux dneMeHToB .M. MenneneeBa; ctpoeHue
X aTOMOB, HaXOXJICHUC B HpI/IpOIle. d)mﬂqecxne U XUMHUYCCKUC CBOﬁCTBa
MarHusi ¥ Kajublius. Baxkueime coequHeHUs Kajablusi (OKCHI, THUIPOKCHI,

comnn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomuHui: nonokenue B llepuoanueckoil cucTeME XUMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHUE aroma, HaxoxkAeHHe B npupone. dusnyeckue u
XMMHYECKHE CBOMCTBA alFOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHJIA U THIPOKCHAA

AJIFOMHHHA

3.6

Kenezo: nonoxenue B [lepuonnueckoi cucreme xumudeckux smemeHToB .M.
MeHneneeBa; CTPOCHHME aToOMa; HaXOXIeHHEe B mpupoae. DuznuecKue wu
XUMHUYECKHE CBOMCTBa jxene3za. Okcuipl, ruapokcuabl U conu sxenesa(ll) u

xene3a(Ill), mx cocTas, CBOMCTBA M MOJTyYCHUE

3.7

XUMUYECKUMN SKCIICPUMCHT: O3HAKOMIJICHUC C 06pa3uaM1/1 MCTAJIJIOB M CIIJIaBOB,

X (U3NYECKUMHU CBOWCTBAMH;, H3yUCHHE PE3yJbTaTOB KOPPO3HHM METAJIOB




(BO3MOXHO WCIIOIh30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMIMOJICHCTBUSL OKCHIA KalblUs W HATpus C BOAOH  (BO3MOXKHO
UCTIOJIb30BAaHUE BHJICOMATEPUAIIOB); WCCICIOBAHUE CBOWCTB JKECTKOH BOJIBI;
npouecca TOpEHHs JKejle3a B KHUCIOpoAe (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHUS KAYSCTBECHHBIX PEAKIMH HA MOHBI
(MarHus, Kanplus, adtoMuHus, nuHka, skeneza(ll) u xenmesza(Ill), menu(Il);
HaOII0/IEHUE U OMHCaHWE MPOLECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpus,
Kamusi W Kaublusg ~ (BO3MOXKHO  HCIIOJIb30BaHHME  BUJICOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHA ATIOMUHHUS W TUIPOKCHIIA
[IUHKA; PEIICeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxHeiine MeTauisl 1

HnX COCAUHCHUA»

XuMUA U OKpyKaronias cpeja

4.1

HoBsle maTepuanbsl U TexHonoruu. BemectBa m Matepuansl B OBCEIHEBHOM
JKA3HU 4YelIOBEeKa. XUMHUA U 310pOBbe. be3omacHoe Mcnoib30BaHUE BEIIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momolp npu XMMHYECKUX OXKOTrax M

OTPABJICHUSIX

4.2

4.3

OCHOBBI ~ JKOJIOTMYECKOW  TPaMOTHOCTH.  XUMHUYECKOE  3arps3HEHUE
okpyxaromiei cpensl [IJIK. Pons xuMuu B penieHUH SKOJIOTHUECKUX MPoOIeMm.
[IpupoaHble HCTOYHHMKM YTJIEBOAOPOAOB (Yrojlb, MPUPOIHBIA ra3, HedTh),
HPOAYKTHI UX IepepabOTKU, UX POJIb B OBITY U IPOMBILUIEHHOCTH

XUMHUECKUI SKCIIEPUMEHT: N3y4YeHHe 00pa3lioB MaTEepHAIOB (CTEKIIO, CIUIABBI

METaJJIOB, MOJIMMEPHBIE MaTepUaJIbl)




ITPOBEPAEMBIE HA OI'D ITIO XUMHUU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NPoBePsAEMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTeIbLHOI
NPOrpamMMbl OCHOBHOT 0 0011ero od0pazoBanusi Ha ocHoBe ®I'OC

1

HpCI[CTaBJ'IeHI/IeZ

1.1

0 TMI03HABA€MOCTH SIBJICHUI TPHUPOABI, MOHUMaHHE OOBEKTHUBHOU
3HQYMMOCTH OCHOB XMMHYECKOW HAyKHW KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIled KylIbTyphl M MPaKTHUYECKON
NESATENbHOCTH 4YeJIOBEKa B YCIOBUSX COBPEMEHHOI'O OOIIECTBa;

IMOHMMAaHHUEC MECTAa XUMUH CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAaX IO3HAHUA, B TOM YHCJIC 3KCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MCTOAAX HUCCICAOBAHUA BCHICCTB U HU3YUYCHUA
XUMHUYCCKUX peaKuHﬁ; YMCHUC HCIIOJBb30BAaTh MOACIIN JJIsA

00BsICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npoPecCHOHATBHON eI TEITbHOCTH, CBSI3aHHBIX C XUMUCH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSIX
XUMUYECKOW HAyKH, YTO TIMO3BOJUT OOYYAIOIUMCS pacCcMaTpUBaTh
XUMUIO Kak cdepy cBoel Oynyiiei mpohecCHOHaIbHOM A TEIPHOCTH
U cJellaTh OCO3HaHHBIM BBHIOOP XMMHUHU KaK HPOQUIBHOIO IpeaMera

IIPH TIEPEX0/I€ HA YPOBEHB CPETHET0 00IIET0 00pa30BaAHHS

Brnanenne cucreMol XMMMYECKUX 3HAHMM M yMEHUE IIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3H8.HHI>1, KOTOpas BKIIIOYACT:

2.1

BaKHEHUIIINE XHUMHUCCKHC TIOHATHS: XHMMHYSCKHM DJIEMEHT, aToM,
MOJIEKYJa, BELIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAs U
HEOJJTHOPOJIHAs CMECh, OTHOCHUTENIbHBIE AaTOMHasi U MOJIEKYJIsApHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHss), XUMHUUYECKas
peakius, peakIWH COCIWHEHUS, PEaKIUWd PA3JIOKCHUS, PEaAKIIH
3aMelIeHus, peakuuy oOMeHa, TeIuIoBOW A(PQEKT peakuuu, 7K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MaccoBas OISl XUMHYECKOTO
3JIEMEHTa B COCIMHEHUH, MacCOBas I0JIsI U TIPOLIEHTHAsT KOHIIEHTPAIIUs

BEILIECTBA B PaCTBOPE, AAPO aTOMa, JICKTPOHHBIN CIOW aTOMa, aTOMHAast




opOuTanb, paadyc aToMa, BaJEHTHOCTb, CTENEHb OKUCIICHUS,
XUMUYECKasl CBSI3b, AIEKTPOOTPULIATEIBHOCTD, MOJISIPHAS U HETIONIIpHAs
KOBaJICHTHasl  CBA3b, HOHHas  CBA3b, METAJJIMYECKash  CBS3b,
KpUCTaJLIMUECKass pelmeérka (aTOMHasl, MWOHHAas, METauIn4ecKas,
MOJIEKYJISIpHAs), MOH, KATHOH, aHUOH, JJIEKTPOJIUT U HEIIEKTPOJIMT,
ANIEKTPOJIMTUYECKAs  JMCCOLMALNS, PEAaKIUd HOHHOIO OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMHM,  OKHUCIUTENb U
BOCCTAHOBUTENIb, OKHMCIEHME UM  BOCCTAHOBJIECHME, DJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIUH,
CKOpOCTh XHMHYeCKOW peakimu, katamuzatop, IIJIK, xoppo3us

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIONINE 3aKOHBI XHMMHH: 3aKOH COXPaHEHHSI MacChl,
nepuoanueckuii 3akoH JI.M. MenaeneeBa, 3aKOH IOCTOSHCTBA

cocTaBa, 3aKOH ABOTaapo

2.3

TEOPUM  XHUMMHH: aTOMHO-MOJIEKYJISIpHAs TEopHsl, TeOpust

3JICKTpOJIPITPI‘-I€CKOI>1 Jucconuanmnu

Brnanenue ocHoBaMH XUMHUYECKOM T'paMOTHOCTH, BKJIFOYAIOIISH:

3.1

YMEHHE MPaBUIILHO UCTIONIB30BaTh H3yYCHHBIC BEIICCTBA U MATEPUAITBI
(B TOM 4YHCIIE MHHEPAIbHBIC YAOOpPEHHS, METAUIbl U CIUIABBI,
NPOAYKTHl TEepPepadOTKU TPUPOJHBIX HCTOYHUKOB YIIICBOIAOPOIOB
(yrns, mpupogHoro raza, HeTH) B OBITY, CEIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE W TIOHMMAHWE 3HAUYCHUS JKHPOB, OCIKOB, YIIIEBOIOB
JUTSI OpPraHu3Ma YejIOBeKa; yMEHUE MTPOTHO3HPOBATh BIIMSIHHE BEIICCTB

N XUMHYCCKUX IMPOLCCCOB HAa OPraHMW3M YCJIIOBECKA M OKPYKAIOIIYIO

IPUPOJIHYIO CPELy

3.2

YMCHHUEC UHTCTPUPOBATL XUMHUUYCCKHEC 3HAHUA CO 3HAHUAMHU OPYTUX

y4eOHBIX MPEAMETOB
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HAJIMYUE OMbITa pabOTHI C Pa3IMYHBIMM MCTOYHHKAMH WH(GOpMaLUU
no XUMUU (HayyHass U HAYYHO-TIOMYJISpHAs JUTepaTypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

34

yMEeHHE OOBEKTHBHO OLIEHHBAaTh WH(POPMALUIO O BEIIECTBaX, HX
NpEeBpalICHUSIX W MPAKTUYECKOM  TNPUMEHEHWH UM YMEHHE

HCII0Jb30BaTh €€ AJI1 pCIICHUA y‘-Ie6HO-H03HaBaTeJ'II)HBIX 3aaa4

BH&I[GHI/IC OCHOBAMH IIOHSTHIHOI'O arrmaparta u CHUMBOJIMYCCKOIO

S3bIKa XMMHHU JJISI COCTaBIICHHUS (POpMyS HEOpPraHMUECKUX BEIIECTB,




YPAaBHEHHN  XMMUYECKUX  pEaKIHMi; OCHOBAMH  XHMHYECKOU

HoMmeHksatypsl (IUPAC u TpuBnanbHOMN)

YMeHue oOBSACHATH CBSI3b IOJIOKEHUS 3jeMeHTa B Ilepmoauueckoit

CUCTCMC C YHCIOBBIMHU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee Yucio
AJIEKTPOHOB), PACIPEEICHUEM DIJIEKTPOHOB IO SHEPreTHUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX MEPUOJOB, KATUS U KaJIbLUA
[IpencraBnenne 0  MEPUOAMYECKOW  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paauyc aTtoma, 3JIEeKTPOOTPULIATEIbHOCTH),

6 IOPOCTBIX U CJOXHBIX BEIIECTB OT TMOJOXEHHUS] JJIEMEHTOB B
[lepumonuueckoid cucreme (B MajblX NEpPHOJAX H  TJIABHBIX
MOJATPYIINAxX) U JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccuupoBars:

7.1 XUMHYECKHE DIIEMEHTHI

7.2 HEOPraHUYEeCKHUE BEIIECTBA

7.3 XUMHUYECKHE PEaKIIuu

8 YMeHue onpeaensaTh:

g1 BAJICHTHOCTh W CTETICHb OKUCIEHUS XUMHYECKUX DJIEMEHTOB, 3apsiI

' MOHA

g2 BUJl XMMHUYECKOW CBSI3M W THUIl KPUCTAJUIMUECKOM CTPYKTYphl B

' COCMHEHUSIX

8.3 XapakTep Cpe/ibl B BOJHBIX pACTBOpaX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4 OKHCJIUTENIb U BOCCTAHOBUTENh

9 YMeHnue xapakTepu3oBath (pU3MUECKHe U XUMUYECKUE CBOMCTRA:
MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOIOPOJI, rpaduT, anmas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KajHuil, MarHui,
KaJIbLIWHA, aTFOMUHHM, KEJI€30)
CJIOKHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PACTBOPOB (BOJA,
aMMHAK, XJIOPOBOAOPOH, CEPOBOJAOPOJ, OKCHABI U THUIPOKCUIBI

92 metaioB [-IIA rpynm, amromunus, menu (1), nuunka, xeneza (II u

' III), oxcuas! yraepoaa (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepel (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasi,
dbocdopHas, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)

9.3 IPOTHO3UPOBaTh M  XapaKTEpU30BaTb CBOMCTBA  BEUIECTB B




3aBUCHUMOCTHU OT HX COCTaBa W CTPOCHHUA, NPHUMCHCHUC BCILICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXHOCTBH ITPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U HOHHBIC YPABHEHUsI PEaKLUM, B

10
TOM YHCJIIE:
10.1 peaxiuit HOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOICTBAa M3yYEHHBIX KJIaCCOB
' (Tpyri) HEOPraHUYECKUX BELECTB
10.4 MOATBEPKIAIOIINUX TEHETHUECKYIO0 B3aUMOCBSI3b MKy HUMHU
11 YMeHue BIYUCIAT (IPOBOIUTH PACUETHI):
11 OTHOCUTENIbHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MacChl BELIECTB,
. MacCOBYIO JOJIF0 XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUN
11.2 MAacCCOBYIO JOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEILECTBA U €r0 Maccy, 00bEM ra3oB
114 M0 YpPaBHCHHUSM XHWMHUYECKHUX PEAKIUNA M HAXOJIUTh KOJIMYECTBO
' BEIIECTBA, 00BEM M MACCy PEareHTOB WU IPOTYKTOB PEAKITUN
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMH  HAay4dHOTO TO3HaHUS  (HaOIroAeHHE,
121 U3MEpPEHHE, SKCIEPUMEHT, MOJEIUPOBAHKE) MTPU U3YUCHUH BEIIECTB U
' XUMHUYECKHX SIBICHUH; yMeHHe CchopMynupoBath mpodlieMy U
NPEAJIOKUTh MYTU €€ PEIICHUS
122 Oe3omacHOi pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMHYECKOU
. MOCY/I0H ¥ TaGOpaTOPHBIM 00OPYI0BAaHHEM
npaBuIaMu 0€30MaCHOTO 0OpaIIeHus ¢ BEECTBAMH, HCTIOIb3YEMbIMU
B TIOBCETHEBHOM JKU3HH, TIPaBUIIAMU MOBEJICHUS B IEJISIX COepeKEHUS
193 30pOBbSl M OKPYXKAIOIIEH NPUPOAHON Cpelbl; NMOHUMAHHUE Bpena
' (omacHOCTH) BO3ACUCTBUSL HA JKHUBBIE OPraHU3MBbI OINPEIEIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS W TPEIOTBPALICHUS UX BPETHOTO
BO3JICHCTBUS
3 Hanuune npakTuyecKux HaBBIKOB IUIAHUPOBAHUS U OCYILECTBICHUS
CIIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHUE U OomnHcaHue (HU3NMUECKUX CBOWCTB BEIECTB; 03HAKOMIICHHE

C (1)I/ISI/I‘IeCKI/IMI/I u XUMHNYECKUMHU SABJICHUSMMH, OIIBITHI,




WUTIOCTPUPYIOIIKE MPU3HAKU MTPOTEKAHNUS XUMHUUECKUX PEaKIIHii

13.2

M3y4eHHE CIIOCOOOB pa3JieNIeHUs cMece

13.3

NOJIY4YEHUE KHCIOPOAA M M3Y4EHHUE €ro CBOWCTB; IIOJIy4CHHE
BOJIOPOJIa U U3YYEHHME €0 CBOMCTB; MOJIyYEHHE YIJIEKHCIIOrO ras3a U

HU3YUYCHHUC €TO CBOI>'ICTB; MOJIYYCHHUEC aMMHaKa U U3y4YCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE pAcTBOPOB C ONPEAEIEHHOM MaccOoBOM Jaojel

paCTBopéHHOFO BCIICCTBA

13.5

NpUMEHEHUE WH/IUKaTOPOB (maxmyca, METHIIOpaHKa "
dbeHondTanenHa) s OMpeeIeHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeno4ei

13.6

13.7

UCCIICZIOBAHUE W  ONMCAHUE CBOWCTB HEOPraHWYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aUMOJECHCTBHS KUCIIOT C METAJUIAMU,
OKCHJaMU  METAUIOB,  pPacTBOPUMBIMM U HEPaCTBOPUMBIMHU
OCHOBaHMSMM, COJIIMHU; IIOJIy4YEHHE HEPaCTBOPUMBIX OCHOBAHUU;
BBITCCHEHUE OJHOINO MeTajula JAPYTMM U3 pacTBopa  COJH;
ucciieioBaHre aM(OTEpPHBIX CBOMCTB THIPOKCHIOB QIIOMUHUS U

LIUHKA

pEeIIeHUE AKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM: «OCHOBHBIE KJIaCcChl
HEOPTaHUYECKUX COCIMHCHMI; «DNEKTPOTUTHIECKAS
Iucconuanmsay, «BakHelImme HEMETalUIbl W HX COCOUHCHHSY,

«Baxxgeuie MeTaJuIbl 1 UX COEINHEHU)

13.8

XAMHUYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIIWE  MPHU3HAKH
NPOTEKAHUsI PeaKIMii MOHHOTO OOMEHa; KaueCTBEHHbIC PEaKIMH Ha
NPUCYTCTBYIOUIME B BOAHBIX PACTBOPAX HOHBI: XJIOPUI-, OpPOMHI-,
uomua-, cynedar-, ¢docdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHusi, KaJbLus, aJFOMUHUS,

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

14

VYmMenue:

14.1

IPEJCTaBIATh PE3YylbTaThl JKCIEpUMEHTa B (opMe BbBIBOJOB,
JIOKa3aTeNIbCTB, TpadUKOB M TAaOMUIl W BBIABIATH SMIIUPHUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATL CBA3U MCKIY PCaJIbHO HaGJIIOZ[aeMI)IMI/I XUMHNYECCKUMU
ABJICHUAMUA U IpOoHECCaMU, IMTPOUCXOAAINIUMA B MAaKpO- U MUKPOMUPE,

O0OBSCHATH MMPUYIHNHBL MHOFOO6paSI/IH BCIICCTB




IHHEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 3K3AMEHE 110 XUMHUHA

Kon

HpOBepHeMLIﬁ IJIEMEHT COACPKRAHUSA

1

HepBOHa‘-IaJ'IBHBIC XUMHNYCCKUEC ITOHATHA

1.1

Yucrtsle BemecTBa U cMecu. CriocoObl pa3ieneHus cmecen

1.2

ATOMEI U MOJICKYIJIBI. Xumudeckue diIeMeHThl. CHMBOIBI XHMHYECKHX

QJICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

1.3

Xumuueckas popmyia. BaneHTHOCTh aTOMOB XUMHYECKUX dJIeMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCIIICCTB. OTtHOocuTeNnbHAsI aTOMHas Macca.
OtHocuTeNnbHAS MOJICKYJIApHasd macca. Maccopas J0JIs1 XUMHUYCCKOI'0 3JICMCHTA

B COCAMHCHHUH

L.5

KomnnyectBo BemiectBa. Monb. MomsipHass macca. MossipHbelii 00bEM ra3os.

Bzaumocss3b KOJIMYCCTBA, MACChl U YUCJIa CTPYKTYPHBIX CAUHUIL BEIICCTBA

1.6

du3nyeckue M XUMHYECKHE SBICHMUSI. XHUMHYECKas peaknuus u eé IMPU3HAKH.

3aKoH COXPAHCHUS MACChI BEIICCTB. XuMHYECKHe YpaBHCHUA

HepI/IO,Z[I/I‘ICCKI/Iﬁ 3aKOH H HepI/IO,I[I/ILICCKaH CHUCTEMAa XHMHYCCKHX OJJICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepnonnueckuit 3akoH. llepuoguyeckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.1.
Menpneneesa. Ileproasl u rpymnmsl. @U3HYECKHA CMBICI TOPSJIKOBOIO HOMEPA,

HOMCPOB II€proaa U I'pyIribl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHBIX szep. M3otonsl. Dnexktponsl. CtpoeHue
JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XWMHUYECKHX DJIEMEHTOB

[Tepuoanueckoit cucremsl [J.1. Menneneesa

2.3

3aKOHOMepHOCTI/I B M3MEHEHHU CBOMCTB XMMHYECKHX JJIEMEHTOB IEPBLIX TpéX
nepruoaoB, Kajusd, KaJlbIOUA (pam/lyca dTOMOB, JJICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HCMCTAIIIMYCCKHX CBOﬁCTB) n HX COGI[I/IHCHI/Iﬁ B
COOTBECTCTBHH C IIOJIOKCHUEM DJJICEMCHTOB B HepnonnquKoﬁ CHUCTEME U

CTPOCHHEM HX aTOMOB

Crtpoenue BemiecTBa

3.1

Xumuueckass cBsi3b. KoBaneHTHas (moJjisipHas U HEMOJSIpHAsi)  CBA3b.
DIEKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

Merannuueckas CBSI3b




3.2

Tunsl kpucraminyeckux pemeéTok (aTOMHas, MOHHAs, MeTajulndyecKas),
3aBUCHMOCTH CBOMCTB BEIIECTBA OT THUIMA KPUCTAUTMUYECKOW PEIIETKH U BUIA

XUMHUYECKOU CBA3U

Baxwnelime npeACcTaBUTENM HEOPraHWYECKUX BemiecTB. Hemeraibl m ux

coequHEeHHs. MeTauibl U MX COeIUHEHUS

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIMHEHUH: OKCHIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIC, aMmdoTepHbIe) u
HecoJieo0pa3yrole; OCHOBaHMW (IIETIOYM W HEPACTBOPUMBIE OCHOBAHWS);
KHCJIOT  (KUCIIOpOJCONepKame ¥ OECKHUCIOPOJHBIC, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPETHUX M KUCJIBIX )

4.2

du3nueckue MW XAMHYECKHE CBOMCTBA IMPOCThIX BCIICCTB-HEMECTAJIIIOB!

BOJIOPO/Ia, XJI0pa, KHCIOPOo/a, Cephl, a30Ta, pocdopa, yriiepoaa, KpeMHHUS

4.3

duznyeckue W XUMHUYSCKHUE CBOMCTBa MPOCThIX BCUICCTB-MCTAJJIOB: JIMTHA,
HaTpusda, KaJlud, Marovsgd W KaJiblUA, aJJIOMUHUS, KCJIC3a. BHGKTpOXI/IMI/I‘-IeCKI/II‘/’I

AL HAIPSKEHU METAJIOB

4.4

4.5

du3znueckue U XMMUYECKHE CBOMCTBA BOJOPOIHBIX COEAMHEHUN HEMETaJIOB:
XJIOPOBOJIOPOA, CEPOBOAOPOIA, AMMHAKA

dusznueckue M XUMHUYECKHE CBOMCTBa OKCHIOB HemeTamwioB: cepwl (IV, VI),
azota(Il, 1V, V), dochopa(lll, V), yraepoma(Il, 1V), kpemuus(I1V). Ilonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckue cBoictBa okcuaoB: MeTtamwioB IA-IIIA rpynm, mmuka, meau(Il) u

xenesa(ll, III). [TomyyeHne OKCUAOB METAIIIIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBAHUN M aM(POTEPHBIX THAPOKCUIOB (HAa MpHMEpe
TUAPOKCUIOB aIIOMUHUSA, Kene3a, [uHKa). [lomyyeHue ocHOBaHUN U

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOue XMMHUYECKHe CBOWMCTBA KHCIOT: XJOPOBOJOPOJHON, CEpOBOAOPOIHOM,
CEpPHHUCTOM, CEpHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, yrojbHOH. OcoObie
XMMHUYECKHE CBOICTBAa KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.

[Tonydyenue kuciaor

4.9

OO6mme xuMUIeCcKue CBOMCTBA cpenHux coleid. [lomyuenue coneit

4.10

[Monydyenue, coOupaHue, pacro3HABaHHE BOIOPOJA, KHCIOPOIa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIabopaTopuu

4.11

HonyquI/Ie aMMMHakKa, CCpHOfI U a30THOH KHCJIOT B MMPOMBIINIJICHHOCTH. O6I_I_II/IC

CII0COOBI IMOJIYy4YCHUSA MCTAJIJIOB




4.12

I'enernueckas cBSI3b MCXKAY KilaCCaMM HECOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

XHUMUYECKUE PEAKIUU

5.1

Knaccudukanus XuMUYECKUX peaKkIUid MO pa3IMyHbIM MPU3HAKAM: [0 YHCITY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIMU BELIECTB, IO TemIoBoMy 3¢pdekry, 1Mo

W3MEHEHHIO CTEIICHEH OKHCIICHHUS XUMHUYECKUX SJIIEMEHTOB

5.2

TennoBoil 3¢ hexT XMMUYECKON peakiul, TEPMOXUMUYECKHE YpaBHEHUs. JK30-

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘ICCKI/IC YpaBHCHUA

53

OKHUCINTEIbHOBOCCTAHOBUTENNbHBIE peakiui. OKHUCIUTENN U BOCCTAaHOBUTEIH.
[lponieccbl  OKUCIIEHMsI M BOCCTAHOBIEGHMs.  OJEKTPOHHBIM  OaslaHC

OKHCIIUTECIILHOBOCCTAHOBHTEIILHOM pcakuuu

54

Teopust HMEKTPOTUTHUECKON nuccoruanuu. KaTnoHbl, aHMOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIUTHI. CunbHBIE U Cl1a0bIE SJICKTPOJIMTEI. CrerncHb JUucconuanmuu

5.5

Peakuuy moHHOro oOMeHa. YCIIOBHS NPOTEKAaHUS peaklUii MOHHOro oOMeHa,

IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPABHCHUA peaKHI/Iﬁ

XuMUs U OKpy’Karolas cpenia

6.1

BemectBa u Marcpualibl B HOBCC,I[HCBHOI;'I JKM3HN denoBeka. be3omacHoe
HUCIIOJIB30BaHHUEC BEHICCTB W XHMHYCCKHUX peaKHI/Iﬁ B J'Ia60paTOpI/II/I u 6BITy.

HepBaﬂ IIOMOIIB IMPU XUMHUYCCKUX OKOrax U OTPABJIICHHUAX

6.2

XUMHUECKOE 3arpsi3HEHHE OKpYyXaromed cpenbl  (KHUCIOTHBIE — TOXKIH,
3arpsi3HEHUE II0YBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 IPEIOTBPALICHUS
[IpenenvHas nomyctumas koHueHtpanus Bemects (IIJK). Poap xumuu B
peIICHNH HKOJIOTHYECKUX TMpobieM. VYcuieHHe NapHUKOBOTO 3¢¢ekra,

PaspymeHuc 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, a3ota, ¢pocdopa, yriepoaa, KpeMHUSI U UX COCAMHCHUH B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH W CEeIbCKOM Xo3siicTBe. [IpumeHeHne
METAJUVIOB M CIUIAaBOB (CTallb, YYT'yH, AIOPAIIOMHUHUN, OpoH3a) B OBITYy H
MPOMBIIIICHHOCTH UX coeArHeHui. [IoHsATHE 0 KOPPO3MH METAIUIOB, OCHOBHBIE

CIocoObI 3aLUTHI UX OT KOPPO3UU

6.4

[IpuposiHble HUCTOYHHMKHM YIJIEBOJOPOAOB (yroyib, MPUPOAHBIN Tra3, He(Th),

MIPOYKTHI X MepepadoTKu (OCH3UH), X POIb B OBITY U POMBIIUICHHOCTH

6.5

[lepBoHavanbHble TOHSATHA 00 OPraHMYECKUX BEIIECTBAX KAK O COCTUHCHUSX
yriepoja (MeTaH, dTaH, STUIEH, alleTUICH, STaHOJ, IIIULEPHUH, YKCYCHasl KUCIIOTa).
[NonsiTrie 0 OMOTOrUYECKH BaYKHBIX BEIIECTBAX: JKUpaX, OENKax, yrieBolax — U ux

POJIK B ) KU3HH YCIIOBCKA




Pacuérrr:

7.1 o popmyIamM XUMHUIECKUX COCTMHCHUN
7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI 1JI1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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