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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 1O XMMHM Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pazoBaTeIbLHOMN MPOrpaMMbl OCHOBHOTO OOIIIEro oOpa3oBaHus, MPeICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (¢eaepalbHON pabodeil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHIICTIIIUHU MPENOJaBaHUs YU4eOHOTo npeaMera « XuMusi»
B 00pa3oBareybHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu na€T TMPEACTaBICHHE O IENIX, OOIel CcTpaTeruu
oOy4eHus, BOCHUTAHUS U PA3BUTUA OOYYAIONIUXCA CPEICTBAMU Y4eOHOTO
peaMeTa, yCTaHABIIMBACT o0si3aTeNbHOe mpeaMEeTHOE coJiep>KaHue,
npeaycMaTpuBaeT paclpeiesieHue €ro Io KiaccamM M CTPYKTYpUPOBaHHUE 10
pasienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMPEACNSICT KOJIUYECTBEHHBIC H
KaueCTBEHHBIE XapaKTePUCTUKU COJICpKaHMS, PEKOMEHIYyEMYHO
MOCJICIOBATEIbHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcsi, ONpeAesiIeT BO3MOXKHOCTH — MNpeaMera s
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTeNbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO 00pa3oBaHMs, a Takke TpeOOBaHMM K
pesynbrataMm oOy4eHHs] XUMUU Ha YPOBHE 1eJIeil U3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIBHOCTH OOYYaroMIerocss MO OCBOCHHIO
y4eOHOTr0 CO/IepIKaHMUS.

3HaHWE XHUMHUHU CIY>)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHMPOBO33PECHUS
oOydJaromierocsi, ero MnpeAcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAKHYIO
poJib UrparoT (POpMUPYEMbIe XUMHEH MPEJICTABICHUS O B3aMMOIPEBPAIICHUSIIX
SHEPTruu M 00 SBOJIONMHU BEIIECTB B MPHUPOJE, O MYyTAX pEHIeHUs TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PA3BHTHS UYEIOBEUECTBA — CBHIPHEBOM, YHEPrEeTHUCCKOH,
MUIIEBOMN M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealin3allid  BO3MOXXHOCTEW  JJIT  CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJBTYPBI IMYHOCTH, €€ 001IeH 1 (YYHKITMOHAIPHON TPAaMOTHOCTH,;

BHOCHUT BKJaJ B (DOPMHUPOBAHWE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Yy4eOHOW JESITEIbHOCTH,
AKCHEPUMEHTAJIbHBIX M HCCIEIOBATEIIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATLHON IESITETbHOCTH;

3HAKOMHUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LIETTOCTHOTO B3IJIsIIa HA €IMHCTBO MPHUPOJIbI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATarnoM B OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYarolIuXCs;



croco0CcTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K NPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUss B OOYYEHHH XUMHUU OOECHEeUMBAIOTCA CIELUPUKON
colepkaHusl ~ y4eOHOro  mpeaMmeTa, KOTOpPbIA  ABISIETCS  MEeJaroruuyecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHUU Ha OINpEAeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IEro 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMHCS CHUCTEMbI IEPBOHAYAIbHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHH W HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TOHSITHUN
OPraHUYECKON XUMHUHU.

CtpykTypa coaepaHus MporpaMMbl IO XUMHHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOro mojaxoaa K e€ uaydenuro. CojepkaHue CKIaIbIBA€TCAd M3 CHUCTEMBbI
HNOHSTHN O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHITHI O XMMUYECKOM
peakuuu. OO0e 5TH CHCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 TMPUHIIMITY
MOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHUM Ha OCHOBE TEOPETUUYECKHX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHMUS,

— Ilepuonnueckoro 3akoHa [[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHHUH aTOMa U XUMHYECKOM CBS3H;

— TpencTaBleHUH 00 AJIEKTPOIUTHUYECKON JHUCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS pPacCMaTPUBAIOTCA HAa OCHOBE HSMIIUPUYECKH
MOJTyYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJHOTO
YPOBHA K JPyromy, BBINONHIS (GYHKIUU OOBSCHEHHUS € IPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOJTYyYECHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHHS O XUMMUYECKON COCTABIISAIOIICH HAYYHON KapTHUHBI MHUpPA B JIOTUKE
€€ CHUCTEMHOW MNpUPOJbl, LEHHOCTHOTO OTHOLIEHUS K HAayYHOMY 3HAHHIO U
MEeTOJaM TO3HAaHWS B Hayke. M3yueHne XUMUU NPOUCXOIUT C MPHUBICYECHUEM
3HAHUW U3 paHee U3YUYEHHbIX YUYEOHBIX MpeaMeToB: «OKpyXarolumid Mup»,
«buonorus. 5—7 knacce» U «dPu3nka. 7 Kiacc».

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (POPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKON HAayKH Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTHUECKOU
NIEATENIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOUW KYJIBTYPBHI.
3amaya ydyeOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUN — BaXXHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYNHBIX OOOOIIEHHI MHPOBO33PEHUYECKOIO XAapakTepa, s3blka HAyKd, B



MPUOOIIIEHUM K HAy4YHBIM METOJaM TIO3HaHWS TP W3YYCHUH BEIICCTB U
XUMHUYECKUX peakiuii, B (OPMUPOBAHUH M PAa3BUTHUHU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHHWH B Yy4eOHO-TIO3HABATENbHONM W y4eOHO-HCCIIET0BATENbCKON
AESITENFHOCTH, OCBOCHHMHM TIPaBUJ OE30MacHOTO OOpalleHHs C BEIIECTBAMH B
MOBCEIHEBHOM KU3HMU.

[Ipy u3yyeHUn XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsS BajKHOE
3Ha4YeHHE MPUOOPENTH TaKUEe I, KaK:

— (¢opMuUpOBaHHWE WHTEIUICKTYadbHO pA3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO PEIICHUH,
CIOCOOHO aanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBHSM KU3HHU,

—  HampaBJICHHOCTh OOyYeHHs Ha CHCTEMaTHYeCKOe TMPHOOIICHHE
O0ydarommxcs K CaMOCTOSITEIIbHON MO3HABATENIBHON ACSITENbHOCTH, HAyYHBIM
METOJIaM TIO3HaHHS, (OPMHPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCciaoBHi, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00YyUaArOITMMUCS
OIbITa Pa3HOOOpPA3HOW NEATETHHOCTH, MO3HAHUS M CaMOITIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOYCBBIX KOMIIETCHIIMI), MMEIOIINX YHHBEPCAILHOE 3HAYCHUE IS
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmell (QYHKIMOHATBPHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHITHP U OICHWBATH SIBICHUS
OKpY’KaroIllero MHUpa, HCIOJIb3Yysl 3HAHWS W OIBIT, MOJYYCHHBIC NMPU H3yUYEeHUU
XAMHH, TPUMEHATh WX MPH PEHICHHH MpoOJieM B IOBCEJIHEBHON J>KH3HH U
TPYJAOBOU AEATEIBHOCTH;

— ¢QopmupoBaHue y OOydYarOmMXCsg TYMaHUCTHYECKHX OTHOIICHHH,
NOHUMAaHUSl [EHHOCTH XWMHUYECKUX 3HAaHWUH Ui BBIPAOOTKH 3KOJOTHYECCKH
I1eJIeCO00Pa3HOr0 TIOBEJEHUS B OBITY M TPYAOBOH JCSATEIBHOCTH B IIEIIAX
COXpPaHEHUS CBOETO 3710POBbsI U OKPYXKaroLIe NPUPOAHOI Cpebl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHS  OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQUIIs M HAMPABICHHOCTH JajlbHEHIIETO
oOyJeHUs.

OOmiee YKCIO dYacoB, OTBEAEHHBIX IS W3YYEHUS XUMHUU Ha YPOBHE
OCHOBHOT0 001ero oopazoBanusi, cocrapisieT 134 gacos: B 8 kiracce — 68 wacos (2
yaca B Hezlelno), B 9 kiacce — 66 gacoB (2 yaca B HEZIEIIO).



COAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaibHbIEe XUMHUYECKHE IOHATHS

[Ipenmer xumuu. Posib XUMUK B KU3HU YEJIOBEKA. XHUMUSI B CUCTEME HayK.
Tena wm BemectBa. PDu3nuecKkue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O METOMax MO3HAHHWS B XUMHUM. UHCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3aeneHus cMecen.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE dIeMEHTbl. CHUMBOJIBI XUMHYECKHX
31eMeHTOB. [IpocThie U CIIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢opmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX DSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA COCTaBa BemlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OtHocuTENbHAS MOJIEKYJIsIpHas Macca. MaccoBas J0Jisl XUMUYECKOTO AJIEMEHTA B
COEJIMHECHUMU.

KonunuectBo BemectBa. Mosib. Monsipaas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHHMI] BemectBa. Pacu€tel mo dopmynam
XUMHYECKUX COCTUHECHUH.

Pu3NUeCKUe U XMMHUUYECKHUE SIBIICHUS. XMMHUUECKasl peakius U €€ MpU3HaKH.
3aK0H COXpaHEHHS MacChl BEHIECTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKHUX peakiuil (COeMHEHUs, pa3IoKeH s, 3aMeIICHHUs, OOMeHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBujiaMu paboThl B TaOopaTOpuu U
npuéMaMu obpaieHus ¢ JJabopaTOPHBIM O00OPYIOBAHHEM, U3YyUYCHHE U ONHUCAHUE
bU3MYECKUX CBOHCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HaOIIOJICHUE
¢usndeckux (MIaBlIeHHWE BOCKA, TasHUE JibJa, PACTUPAaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIUS BOJBI) M XUMHUCCKUX (TOpPEHHE CBEYH, MPOKATMBAHUC
MEIHOMW MPOBOJIOKH, B3aMMOJCHCTBHIE Mea C KHCIOTOMN) SBICHUM, HAOIIOICHUE U
ONMCaHUE TPHU3HAKOB TPOTCKAHUS XHMHUYECKUX peakinuid (pas3liokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwuisi, pa3loKeHHE THUIAPOKCH]IA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Xele3a ¢ pactBopoM cosr mean (11),
M3Y4YEHUE CIOCOOOB pa3/CNICHUs CMECEH. ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BBITIAPUBAHUE, AUCTHILIAIMSA, XpoMaTorpadusi, IpoBeeHnEe OYUCTKU TTOBAPECHHON
COJIM, HAOJIOJIEHHWE W  ONHCaHWE  Pe3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYJ
(mapocTep KHEBBIX).

BaxHeiilnne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kucimopoa — 3J€eMEHT U OpOCTOE
BellecTBo. HaxoxkaeHue kuciopojna B mpupone, (PU3MUecKue M XUMHUYECKHUE
cBoiictBa (peakiuu ropeHus). Oxcuapl. [lpumenenue kuciopoma. CrocoObl



MOJIyYeHUsT KHUCIOpoJa B JlabopaTopud H  TpoMmbilieHHOCTH. Kpyrosopot
KHUcIopoa B mpupojie. O30H — aioTpornHas MoauduKanus Kuciopoaa.

TernoBoil 3(QQGEeKT XUMUYECKON peaKuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- U DHAOTEPMHUYECKHE peakUuu. TOIIMBO: yrojib M METaH. 3arps3HCHHE
BO3/1yXa, yCWICHUE MapHUKOBOTO 3 (ekTa, pa3pylieHrne 030HOBOTO CJIOS.

Bomopon — »amemeHT M mpocrtoe BemecTBo. Haxoxaenue Bomopoaa B
npupone, (Quznueckue W XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxy4deHus. Kuciorsl u comnmu.

MoutsipHblil 00BEM ra30B. Pacy€Tsl 0 XUMHUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOJbL. Boma Kkak pactBoputesib. PacTBOpEIL.
HacepilieHHble ¥ HEHACBHIIEHHBIE PacTBOpPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis BellleCTBa B pacTBOpE. XUMUYECKUE CBOMCTBA BOJIbl. OCHOBaHHS.
Ponb pacTBOpOB B mpuposie U B KU3HU yenoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHHE NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJI.

Knaccudukanus neopranumdeckux coenunenuit. Oxcuabl. Knaccuduxanms
OKCHJIOB.  coyieoOpasyroniie  (OCHOBHBIC, KHCIOTHbIC, aM{(OTEpHbIE) U
HeconeoOpasyrome. Homenknarypa okcujgoB. Dusnyeckue W XUMHYECKHUE
cBOMCTBA OKCUIOB. [losryueHnue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIETOYM UM HEPACTBOPUMBIE
ocHoBaHMusA. HomeHkiarypa ocHoBaHui. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHui. [lorydyenrne ocHOBaHUM.

Kucnorel. Knaccudukarus kuciaor. Homenknarypa kucior. dusnueckue u
XUMHUYeckre cBoucTrBa KuciaoT. Psn aktmBHocth MetaioB H. H. bekerosa.
[Tomydenue KUCIoT.

Conu. Homenknarypa cosieil. duzndyeckue 1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.

['eHeTnueckas cBsA3b MEXKY KIaCCaMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEAECIECHUE COJIECPKAHUS KUCIOPOAa B BO3/yX€E, ITOIYyUYECHUE,
coOupaHue, pacno3HaBaHWE W M3YYCHHE CBONCTB KHUCIOPOJa, HAOII0IEeHNE
B3aMMOJCUCTBUS BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS W
npeKpamieHus ropeHus (mokapa), O3HAKOMJICHHE C O0pa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB Bojopoaa (ropenme), B3aumozeicTBue Bogopoaa ¢ okcuaom meau (1)
(BO3MOXKHO HCIIOJIb30BAaHKME BHICOMATEPHAIIOB), HAOJIOJICHUE OOpAa3IOB BEIICCTB
KoJmyecTBOM 1 MoOJb, HcclieloBaHHE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBUE BOJABI C METAJJIAMHU
(matpueM w®  KambleM) (BO3MOXHO  HCIIOJIb30BAHHWE  BHJICOMATEPHAIIOB),



uccieqoBaHue 00pa3lOB  HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHJIUKATOPOB B PAacTBOpaxX KUCIOT U IIEIOYEH,
u3ydyeHne B3amMmojerictBus okcuaa meau (1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, PEaKUuid HEUTpaau3aluy, I[OJYyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajljla APYTUM W3 pacTBOpa COJIH, PEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/lad N0 Teme «BakHeline Kiaacchl HEOPraHUYECKUX
COCIMHECHUI.

Hepuognuecknit 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKUX
iemeHToB JI. U. MengeaeeBa. CtpoeHne aToMoB. XHMHYECKAsl CBA3b.
OKuncauTETbHO-BOCCTAHOBUTEIbHBIE PEaKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHUYECKUX dJjeMeHTOB. [lonsTHe o0
IpyMmax CXOJHBIX 3JeMEHTOB (IIEIOYHBIE M IIEJOYHO3EMEIbHBIC METaJLIb,
rajloreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yioT aM(pOTEPHBIC OKCHIBI
U TUIPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cuCTeMa XMMUYECKUX SJIEMEHTOB /I,
N.  Menneneea.  KoporkomepuomHas W JJIWHHONEpUOAHAsS  (OPMBI
[Tepunognueckoii cucrtembl xumuueckux snemeHToB /. . Menneneea. [lepuobl
u rpynnbl. DU3NYECKH CMBICH TOPSAIKOBOTO HOMEPA, HOMEpPOB NEepHoaa |
TPYIIIBI AJIEMEHTA.

Ctpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 00o0Jouek aToMoB TepBbIX 20 XHUMHYECKHX  DJIIEMEHTOB
[Tepuonuueckoit cucremsl JI. WM. MenneneeBa. XapaKTepuCTUKA XUMHUYECKOTO
3JIEMEHTA T10 €ro noJioxkeHuro B [lepunognueckoit cucrteme 1. 1. Menneneena.

3aKOHOMEPHOCTH HU3MEHEHHUS pajuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIIaM U EPUOJIAM.

3nauenue [lepuonnueckoro 3akoHa u [leproandeckoil CUCTEMbl XUMHYECKHUX
JJIEMEHTOB Il pa3BuUTUA Hayku W npaktuku. [[. WI. MennpeneeB — yud€Hblii U
CpaXKJIaHUH.

Xumuueckass cBsa3b. KoBanmeHnTHas (MojspHass MW HEMOJSAPHAs) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAsI CBA3b.

Crenenpr  okucneHus.  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
IIpouecchl okucneHust 1 BOcCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHHe oO0pa3IoB BEHIECTB METANIOB M HEMETAJJIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHwme, peakIuy pas3aoKeHUs, COSAMHCHIS).

Mexcnpeomemmubnie ceasu



Peanuzanus MeXNpeIMETHBIX CBsI3ed MpPU H3YUYCHHM XMMHHM B 8 Kiacce
OCYILIECTBIISIETCS. 4e€pe3 HCIOIb30BaHME KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUHM, TAK U MOHSATHUM, SBIISIIOIIMXCS CUCTEMHBIMH JJIs1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukanus, TMEepUOJAUYHOCTb, HAOJIOJCHNE,
AKCIIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuKa: marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIbI, PAJIMOAKTUBHOCThH, MOJIEKYJIA, JJIEKTPUUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (pU3NUYECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHUs], KOCMOC, TJIAaHETHhI, 3BE3/1bl, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaATbI, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOMAEMBbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHYECKAsl peaKUMs

[Tepuonnueckuii 3akoH. [leproauueckas cucTeMa XMMAUYECKUX SJIEMEHTOB /I,
N. MenneneeBa. CtpoeHue aTomMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, Kalusl, KalblUs W HX
COCIMHEHUN B COOTBETCTBUU C IMOJOXKEHHEM »3JIEMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHJAbl XUMHYECKOW CBSI3U. THUIBI KPUCTAIMYECKHUX
peIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKON PEIIETKU U
BHUJIa XUMHUYECKON CBSA3H.

Kiaccudukaiys u HOMEHKJIaTypa HEOPraHMYECKHUX BEIIECTB. XHMHUYCCKHE
CBOMCTBAa BENIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlaccaM HEOPraHUYeCKHUX
COCJIMHECHUH, T€HETUYECKAsl CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukaiys XUMAYECKUX PEAKIMMA 110 pa3InYHbIM MpHU3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIMX B PEAKIHH BEIIECTB, IO TEIIOBOMY 3(ddekTy, mo
M3MEHCHHIO CTCIICHEeH OKHMCIICHHS XMMHYECKHX DJIEMEHTOB, II0 OOPaTUMOCTH, TIO
YYaCTHIO KaTajau3aropa). DK30- U SHIOTCPMHUUECCKUEC PEAKIUU, TCPMOXUMUUCCKHE
YpaBHEHUS.

[Tonsitne 0 ckopocTH XUMHUYECKOW peakmuu. [loHsTHE 00 0O0paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHATHEe 0 TOMOTEHHBIX M T€TePOrCHHBIX
peakusax. [lonarue o karanuze. [loHsTHE 0 XUMUYECKOM paBHOBeCHU. DAKTOPHI,
BJIMSIFOIIAE HA CKOPOCTh XHWMHUYECKOW PEAKIMA M TMOJIOKECHHE XHUMHUYECKOTO
pPaBHOBECHS.

OKHUCITUTENHbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH,  JJEKTPOHHBIM  OajaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIbHOU peakuuu. CocraBnenue YpPaBHEHU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HMCIOJIb30BaHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON JUCCOLUALIMU. DIIEKTPOIUTHI U HEJIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXxaHW3M [IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BHUIAMU
XUMHU4ecKoi cBsi3u. CteneHp auccounanuu. CUIIbHbBIE U CIa0bIe 3JIEKTPOIMTHIL.

Peakiuu noHHoro oomMeHa. Y cnoBusi NpOTEKaHUs peaklUuii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHMs peakuuil. CBOMCTBAa KHUCIOT,
OCHOBaHM W coOJell B CBeTe MPEJICTaBIEHUH 00 3IEKTPOIUTUUYECKON
nuccouuanny. KauecTBeHHble peakiui Ha HOHBL. [IoHATHE O THAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJAEISIMUA KPHUCTAIMYECKUX PEIIETOK HEOPraHUYECKHX
BEIIECTB — META/UIOB M HEeMeTauioB (rpadura W anmasa), CJIOXHBIX BELICCTB
(x;opuma HaTpHisi), HCCICIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOU pPEaKIuu
OT BO3JICUCTBHUS PA3NMYHBIX (DAKTOPOB, HCCIENOBAHUE BJIEKTPOIPOBOJIHOCTH
pacTBOpPOB BENIECTB, MpOLEcCa AUCCOLMALMU KHUCIOT, WIEJOYeld M  COJIeH
(BO3MOXHO  HUCMOJNB30BAHHWE BHUJICO MATEPUATOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKA  TMPOTEKAaHUS  pPEeaKUuid  HOHHOTO  OOMeHa
(oOpazoBanme ocaaka, BbIACICHHE Ta3a, O0pa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOLUX  MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiy pa3jIoKEHUs, COCIUHCHHMs), PAclO3HABAHHE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK) KAYECTBEHHBIX pPEAKIUMd Ha HOHBI, PELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

HemeTraJibl M UX COeIMHEHUA

OO6miast xapaktepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne u (uU3MUECKHe CBOMCTBA MPOCTHIX
BECIIECTB — TAJIOTEHOB. XHWMHUYECKHME CBOWCTBA HA NpPUMEpPE  XJIopa
(B3auMmopeiicTBHEe C MeTaulaMH, HEMeTajulaMH, [IeJIoYaMu). XJIOPOBOJIOPO/I.
ConsiHasi KHCIIOTa, XMMUYECKHE CBOICTBA, MOJydeHUE, MpUMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOAOPOZA HAa OPraHU3M YeIOBeKa. BakHeulme XJIOpUAbl U HUX
HaxO0KJICHHUE B IIPUPOJIE.

O6mast xapaktepuctuka dnemMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIE cTeneHu okucieHus. CtpoeHue M (U3NUECKUe CBOWCTBA
IIPOCTBIX BEUIECTB — KUCJIOPOA U Cepbl. AJUIOTPOITHbIE MOAU(PUKALIMN KHCIOPOJa
U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOAOpOJ, CTpoeHue, (U3NYECKue U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Qu3MYECKME W XUMHUYECKHME CBoiicTBa (oOmme Kak
NpEeJCTaBUTENsl Kilacca KHUCIOT W crnenuduyeckne). XHUMHUYECKHE PEaKIIHH,
JeXallue B OCHOBE MPOMBILUIEHHOIO CHOCO0a IOIYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenune cepHoit KUCIOThl. CONMM CEPHOM KUCIOThI, KAYECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxnaeHnue cepbl U €€ COCIUHEHUN B Mpupojae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpelbl COSAWHEHHSIMU Cepbl (KHCIOTHBIE JTOKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €ro PEA0TBPALICHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHBIC CTETICHH OKHUCICHHUS. A30T, pacmpOCTpaHEHHE B MPHPOJE,
¢u3nyeckue u XuMudeckue cBorictsa. Kpyrosopor azora B mpupojie. AMMHUaK, ero
¢u3ndyecKkue U XMMHIECKHUE CBOMCTBA, TIOMyYeHHe U nmpuMeHenne. Conu aMMOHus,
uX QU3NYECKUE U XMMHUECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHsI. A30THas KHCIOTa, €€ TMOoJdydeHHe, (QU3NYECKUEe W XUMHUYECKHE
cBolicTBa (OOmIMEe Kak TPEACTAaBUTENsl Kiacca KHCIOT MW CrenupuuecKue).
Hcnonp3oBaHWe HUTPATOB H COJEM AaMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XumMmudeckoe 3arpsi3HeHNe OKPYIKAIOIIeH Cpeibl COSAMHCHUSMH a30Ta
(KUCITOTHBIC JOXH, 3arps3HCHHE BO3[ayXa, MOYBbI M BONOEMOB). Docdop,
aiorpornabie Monupukamuu docdopa, (U3HUECKHe W XHUMHUYECKHE CBOWCTBA.
Oxcun pochopa (V) u pochopHas kucinora, GU3HUECKre U XUMUYCCKUE CBOWCTBA,
nony4yenue. Micronb3oBanne pocdaToB B KauecTBE MUHEPAIbHBIX YI0OPECHUN.

O6mas xapaktepuctuka 3nemMeHToB IVA-rpynmel. OCoOOEHHOCTH CTPOCHHMS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCJIEHHUS.  YTJIEpoJ,  aJuIOTPOITHbIE
Monu(UKalKMY, paclHpoCTpaHeHHe B Mpupone, (puMyeckue M XUMHUYECKUE
cBoiicTBa. Ancopouus. Kpyrosopot yriaepoaa B npupoje. OKCUIbl yriepoaa, ux
dusznueckre W XUMUYECKHE CBOMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
MOJly4eHHEe W TPUMEHEHUE. DKOJOTHYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHIOM
yriepoga (IV), runore3a r00aqbHOTO MOTEIUICHWS KJIMMAaTa, MapHUKOBBIN
b dexT. YronpHas KUCIOTa U €€ CONU, UX (PU3NYECKUEe U XUMUYECKHE CBOWCTBA,
nojlyueHue U mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO34MCTBE.

[lepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHHIX
yraepoaa (MeTaH, 3TaH, dTHICH, alleTUJICH, dTaHOJ, TIHIIEPUH, YKCYCHAs KHACJIOTA).
[lpupomHbIE HMCTOYHUKH YTIACBOMOPOAOB (yroilb, NPUPOIHBIA Ta3, HEPTH),
NPOAYKTHI WX TepepaboTku (OSH3WH), WX POJb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTUYECKU BaXKHBIX BEIECTBAX. JKHUpaX, OCNKaX, yriaeBoAax — U UX
polM B OKM3HM UeJOBEeKa. MarepuaibHOE €IWHCTBO OPraHWUYECKUX U
HEOPraHUYECKUX COCTMHEHUH.

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBONCTBA, IMOJyYCHHE U
npumenenne. CoenuHeHHs KpeMHus B npupoje. OOmme mpenctaBieHHs 00
okcune kpemuust (IV) u kpemuueBoit kuciore. CUIMKATBI, UX KCIOJIB30BaHUE B
OBITy, B MPOMBINUICHHOCTH. BakHEWIINe CTPOWTENbHBIC MaTEpHANbl. KEPAMHKA,



CTEKJIO, LIEMEHT, 0eToH, kene300eToH. [IpobiemMbl 6€30MmacHOro UCIMOIL30BAHUS
CTPOUTEIBHBIX MAaTEPUAITIOB B TOBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3yueHue oOpasIoB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI M HAOJIOJACHUE MPU3HAKOB
WX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NIECKHE U XHUMHUUYECKHUE CBOICTBA
rajJJoreHOB M WX COCIMHCHUH (BO3MOXKHO HCIOJb30BAaHUEC BHICOMATEPHAJIOB),
O3HAaKOMJICHHE C oO0pa3lamMu XJOpUA0B (rajJlOreHUI0B), O3HAKOMIICHHE C
obpasmamu  ceppl HW €  coeaMHEHUSAMH  (BO3MOXHO  HCIOJb30BaHHUEC
BHJICOMATEPHAJIOB), HAOJIIOICHUE TTpoIlecca OOYIJIMBAaHUS caxapa IO JeHCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOThI, H3YyYEHHE XUMHUYECKHX CBOWCTB
pa30aBICHHON CEPHOU KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakinu Ha Ccybdar-
WOH W HaOJIOJICHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOiicTBaMH a3oTa, (ochopa W HMX COeIAUHCHHUH (BO3MOXKHO HCIOJIb30BAHKE
BHICOMATEPUAJIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX yAOOpEHHUH, MOIyUYeHHUE,
coObupaHue, paclio3dHaBaHUE U H3y4YCHUE CBOWCTB aMMMaKa, TPOBEJICHHUE
KaueCTBEHHBIX Peaklii Ha MOH aMMOHUS U ¢dochaT-uoOH M U3yYeHHUE NPU3HAKOB
UX NPOTEKaHUsl, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C ME/IBIO
(BO3MOXKHO UCITOJIb30BAHUE BUJICOMATEPHAJIOB), U3y4yeHUe (i (SN (S)7
KPUCTANTMYECKUX pEmETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
poLeccoM aAcopOIMM  PacTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM VIIEM U
YCTPOMCTBOM MPOTUBOTA3a, MOJydeHUEe, coOUpaHue, paclo3HaBaHUE M H3yYCHUE
CBOMCTB YIJICKMCIIOTO Ta3a, MPOBEJICHNE KauyeCTBEHHBIX pEaklMii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPONYKIUEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a71a4 no TeMe «BakHenre HeMeTaJUIbl U X COSTUHEHUSY.

MeTtajuibl M UX COCAHUHEHUS

OO6mast XxapaKTepUCTHKa XUMHYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxxkeHus B llepmommueckon cucreme xumuyeckux diemeHtoB J[. .
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaioB. MeTtamnyeckas CBsI3b U
METAJUIMYeCKasi ~ KpUCTa/NIMueckas  pemeéTka.  DIEeKTPOXUMUYECKUH  pan
HaMpsHKeHUH MeTaiuoB. du3ndeckne U XUMAYECKHE CBOWMCTBA MeTaiioB. OOmue
crocoObl ToyueHus: MeTaioB. [lOHATHE O KOPPO3MHM METAJIOB, OCHOBHBIC
CHocOOBI 3amMThl UX OT Koppo3uu. CraBel (CTasb, YYTyH, IIOPATIOMHHHUH,
OpoH3a) U UX MPUMCHECHHE B OBITY M MTPOMBITILICHHOCTH.

[[lenounsie MeTauibl: moyioxkeHue B llepuoguueckoi cucremMe XMMHYECKHX
sanemeHToB Jl. 1. MenaeneeBa, CTpO€HHME HX aTOMOB, HAXO0XXJCHUE B IPUPOIE.
dwusnveckre ¥ XUMUYCCKUE CBOMCTBa (Ha mpuMepe Hatpus W Kamus). OKCUabl U



TUAPOKCHUIIBI HATpud M Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB MU X
COCIMHEHUM.

IllenoyHO3EMENBHBIE METAMABl MAarHUd M KaJIbIUM. IIOJOXXKEHHE B
[Tepuognueckout cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, cTtpoeHue
MX aTOMOB, HaXO0XJA€HUE B npupoje. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplusd. Baxkueilimme coemuHeHHs Kaiablus (OKCHA, THAPOKCHI, COJIH).
XKécTtkocTh BoABI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIOMUHUH: T0JIO)KEeHUE B [leproanueckoid CUCTEME XMMUYECKUX SJIEMEHTOB
J. . MenpaeneeBa, CTpOEHHUE aToMa, HaxOXkAeHUE B mpupoae. Pusnyeckue u
XUMUYECKUE CBOMCTBA aIOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XuMHYECKUX 3JEMEHTOB [1.
N. MenaeneeBa, CTpOEHHE aToMa, HAXOXJIE€HUE B mpuponae. Pu3nyeckue Hu
XHUMHYECKHE CBOMCTBA Kene3a. OKCHIbI, THAPOKCHIBI U coin keiesa (1) u sxenesa
(1), ux cocras, CBOMCTBA U MOJyUYECHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMHd METaJUIOB M CIUIaBOB, WX (PU3HYECKUMH
CBOMCTBaMHM, H3Y4YCHHE  pE3yJbTaTOB  KOPPO3UH  METAIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJblsl W HATpus C BOAOH (BO3MOXHO HCIIOJb30BaHUE BHIACOMATEPUATIOB),
UCCIIeIOBaHNE CBOMCTB KECTKOM BOJIbI, TIPOIIECCa TOPEHUS Keje3a B KUCIOPOJIe
(BOBMOKHO  HCIIOJB30BAaHHE  BHACOMATEPUAIOB), IMPU3HAKOB  IPOTEKAHHUS
KA4ECTBEHHBIX PEAKIIMN HAa WOHBI: MAarHWs, KajbliMs, allOMUHUS, IIUHKA, Keje3a
(1) u xene3a (1), mequ (1), HaOIIOACHKME K ONMKCAHUE MPOLIECCOB OKPAIIMBAHHMS
IUIAMEHH HWOHAMH HaTphs, Kalusd W Kajablusg (BO3MOXKHO HCIIOJIb30BaHHUC
BUCOMATEPHUAJIOB), UCCIIEIOBAHKE aM(DPOTEPHBIX CBOWMCTB T'MIPOKCH/IA ATFOMHUHUS
Y THUIPOKCHUJIA [IMHKA, PELICHHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHenime
METaJUIBI U UX COCTUHECHUS.

XuMHS M OKpPY:KaLIas cpeaa

BemecrBa u Marepuansl B NOBCEIHEBHOM JKU3HM YeJIOBEKAa. be3omacHoe
MCIIOJIb30BAaHUE BENMIECTB M XMMHUYECKUX peakiuii B ObiTy. IlepBas momomis mpu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUYECKOe 3arpsi3HEHHE OKpYKaromed cpeapl (MpeaenbHas JOIMyCTHMAsT
KOHIICHTpaIus Bemiects, ganee — [1JIK). Posb xumun B pemeHnn 3KOJOTHISCKUX
pooJIeM.

Xumuueckuit IKCnepumenm:

u3ydeHne o0pa3IoB MaTepuanioB (CTEKJIO, CIUIABBI METAJLIOB, TMOJIMMEPHBIC
MaTEPHAJIBI).

Mexcnpeomemmubnie ceasu



Peanuzanus MeXNpeIMETHBIX CBsI3ed MpU W3YyUYCHMM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS. 4e€pe3 HCIOIb30BaHME KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTACIIbHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTEe3, KiIaccupukaius, MepUOJUIHOCTh, HAOIIOJEHUE,
AKCIEPUMEHT, MOJICTIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBICHUE, NapPHUKOBBIN
3¢ dexT, TEXHOIOTHS, MAaTEPUAIIBI.

dusnka: maTepusi, aTroM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOINBI, PAAUOAKTUBHOCTh, MOJIEKYJa, D3JIEKTPUYECKUNU 3apsj]l, IPOBOJHUKH,
MOJIYTIPOBOAHUKH,  JUAJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeJlO, O0BEM,
arperaTHoe COCTOSIHME BEIIECTBa, T'a3, pacTBOP, pACTBOPUMOCTh, KpUCTAJITUYECKas
peméTka, CruiaBbl, (PU3MUECKHUE BEIWYWHBI, CAMHUIIBI U3MEPEHUs,, KOCMUUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE311bI, COJHIIE.

buonorus: dorocunTes, apixanue, Ouocdepa, IKOCHCTEMA, MUHEpaAIbHBIC
yA00pEeHHUs, MUKPOAJIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIHHBIC BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MuHEpaANbl, TOPHBIE IOPOJIHI,
M0JIE3HbIE UCKOITaeMbI€, TOIINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA NPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yJIbTAaThl OCBOEHUSI MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B XO0Ji¢ OOy4YeHHs XMMHUU B €IMHCTBE Y4YEOHOW U
BOCHUTATEIIBHOMN JAESATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHUCKUMHU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMU, TPUHSITBIMH B
oOlllecTBE MpaBWIaMU M HOPMaMU TIOBEJEHUS W CIIOCOOCTBYIOT TIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATIU3ALINH O0yYaArOIITUXCSI.

JInyHOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTh  OOYyYaroImIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAUUd U
paciIipeHue OMbITa IEeSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

IIEHHOCTHOTO OTHOUIEHUSI K OT€UECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWI0, TOHWMAaHUs 3HAYEHUS XMMHUYECKOM HAayKH B >KU3HU
COBPEMEHHOI'0 00IIIeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOW HWH(MOpManuei o
NEPEIOBBIX JOCTHXKEHUSAX U OTKPBITUSX MHUPOBOM U OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA,;

2) rpaskIaHCKOr0 BOCTIMTAHUS

NPEJCTABICHUS] O COIMAIbHBIX HOPMax MW NPaBWIAX MEKIMYHOCTHBIX
OTHOIIICGHUHA B KOJIJICKTHUBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4COHOMCCIIEIOBATEIBCKOM,  TBOPUYECKOM W JAPYrUX  BHJAX
JEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOHW COBMECTHOM ACSATEIBLHOCTH IpHU
BBITIOJITHCHUU YYEOHBIX, IT03HABATENIBHBIX 3a7a4, BBIITOJTHEHUH XHUMHYECKUX
AKCTICPUMEHTOB, CO3JaHUN YUEOHBIX IIPOCKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHHIO
M B3aUMOIIOMOIIM B TIpPOIecCe OTOW Y4YeOHOM NesITEIBbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE IIOBEJCHUE UM TIOCTYNKM CBOMX TOBApHUINEH C TMO3UIUHU
HPABCTBECHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCJIEACTBUNA MOCTYIIKOB,;

3) HEeHHOCTH HAYYHOTO TO3HAHUA:

MHPOBO33PECHUYECKHUE MNPEJCTABICHUSI O BEIIECTBE M XMMHUYECKOW PpEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M COCTAaBJISIOLIHE
OCHOBY JIJIsSI TIOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEJACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS MPHUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
MNPUPOJTHOMN CPEAO, O POJIM XUMHUH B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeIbHBIC MOTHMBBI, HAIIPABJICHHBIE HA TMOJYYCHHE HOBBIX 3HAHHHU IO
XUMHH, HEOOXOAUMBbIC JJIsI OOBSCHEHHUS HAONIOIaeMBbIX IPOIECCOB U SBJICHUM,
MO3HABATEIbHOM, MH(OPMAIMOHHON M YUTATEIbCKON KYJbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSTEILHOM pabOThl ¢ Y4YeOHBIMHM TEKCTaMH, CIPABOYHOM



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKUMHU CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJOTUM;

WHTEpeC K OOYYCHHWIO W TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW H  HMCCICIOBATEIBCKOM
JESATENHHOCTH, K OCO3HAaHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOYUYCHHS B
JaJIbHEUIIIEM

4) opMupoBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 XWU3HMU, OCO3HAHUE IOCIICICTBHA H
HETIPUATHE BPEAHBIX MPUBBIUEK (YIOTPeOICHUS alKOroisi, HAPKOTUKOB, KYPeHHS),
HEOOXOIUMOCTH COOJIFOAICHUST TpaBwyl 0O€30MacHOCTH TpU  OOpalleHuu C
XUMHUYECKUMHU BEIECTBAMHU B OBITY U PEATbHOM KU3HH;

5) Tpy/10BOT0 BOCIIHTAHNS :

MHTEPEC K MPAKTHYESCKOMY M3YUYEHHUIO0 TpodecCcuil U Tpyaa pa3IMyHOTO PO/JIa,
yBOXCHUEC K TPyAYy M pe3yibTaTaM TPYIAOBOW JEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TMPEAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIA BBIOOD
WHAVNBUAYAJTLHON TPACKTOPHH MPOJIODKCHHS 00pa30BaHUs C YYETOM JIMUHOCTHBIX
MHTEPECOB U CMOCOOHOCTU K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHoN npodecCuOHAIbHON JAESITEIbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHATBHON CpeJIe;

6) 9KOJIOrMYeCKOro BOCTIMTAHUSI:

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K NPHUPOAEC KaK HMCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 3J0pPOBBIO, OCO3HAaHHE IIEHHOCTH COOJIIOICHUS
npaBWJI 0€30IMIaCHOTO MOBEJCHUS MTPHU paboTe C BEIIECTBAMH, a TAKKE B CUTYaIIUIX,
YTPOXKAIOIINX 3/I0POBBIO U YKU3HU JTIOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJy4YaeMbIe MPU W3YUYECHUU XUMHH, IS
pELICHUS 3a/1a4, CBA3AaHHBIX C OKPYXKAIOWIEW NPUPOJHOU CPEIOH, ISl TOBBIICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYphl, OCO3HaHHS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTeH WX PEHIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS MM B TO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe wmeTampenIMeTHBIX pE3yJbTAaTOB BBIJIEISIOT 3HAYMMbBIC TS
(GopMUpOBaHUS MUPOBO33pEHUS OOIICHAy4YHbIE TOHATHSA (3aKOH, TEOpHS,
MPHUHIUI, THITOTe3a, (aKT, CUCTeMa, MPOIECC, SKCIIEPUMEHT U JPYroe.), KOTOpbIC
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAHWI M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOMN



HAyYHOW KapTHHE MHUPA, U YHUBEPCAJIbHbIC yueOHbIC JeicTBUS (T03HABAaTEIbHbIC,
KOMMYHHUKATHBHBIC, PETYJISITHBHBIE), KOTOpbIE OOCCIEeUnBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
JIeSITETLHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAIbHbIE YUeOHbIE eiicCTBUSA

ba3oBbIe JJoru4ecKue JaeiicTBUS:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUH. PACKPHIBATh CMBICI XUMHUYCCKHX IMOHATHH (BBIACIATH UX XapaKTCPHBIC
NpPU3HAKH, YCTaHABIWBATh B3aUMOCBSI3b C JAPYTMMH TOHSATHSAMH), HCIOJIL30BaTh
MOHSTHUSA ISl O0BSICHEHUS OTJIETBHBIX (DAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEPUU JUIsl KJIAacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEeaKIui,
yCTaHABJIMBATh TMPUYMHHO-CJIEJCTBEHHBIC CBSI3M MEXAy OOBEKTaMU H3yUEHU,
CTPOMTH JIOTHYCCKUE pacCyXaeHus (MHAYKTUBHBIC, JACIYKTUBHBIC, 110 aHAJIOIHH),
JleNaTh BBIBOJIBI M 3aKIOYCHUS,

yMEHHE NPHUMEHSATh B IMPOILECCE IMO3HAHUSA TMOHATHS (IpeaIMETHBIE WU
MeTanpeAMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEeMbIC B XHUMHUH,
npeoOpa3oBBIBATh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJIEIbHBIC TIPEACTABICHUS —
XMMHYECKUH 3HAK (CHMBOJ DJJIEMEHTa), XUMHYeckas (opMmyja M ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aJ1ad, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISTHL U XapaKTEPU30BaTh CYIIECTBEHHBIC
IMPU3HAKY U3YYaeMbIX 00BEKTOB — XUMHUYECKHX BEIIECTB U XUMHUUECKUX PEaKIni,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEUHUS B U3y4aEMBbIX IpOIleccax U SBJICHUSIX.

ba3oBble ucciaenoBaTe/bCKue AeiicTBUS.

YMEHHE MCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHMS, a TakXe B KadeCTBE OCHOBBI i1 (POPMHpPOBAHHS THIIOTE3BI I10
MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUM;

npuoOpeTeHne OIbITa 10 TUTAHUPOBAHHUIO, OPraHU3alMU W IIPOBEIACHUIO
VUCHUYCCKHX OKCIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJOM IIporiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, (OpMYJIUPOBATh 0000IIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM IMPOBEIEHHOTO OIBITA, UCCIIEIOBAHUSI, COCTABIATh OTUET
0 MpojeIaHHON padoTe.

Pabora ¢ undgopmanmei:

yMEHHE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETUPOBATH HHQPOPMAITHIO
pPa3IMYHBIX BUIOB U (OPM IPEACTaBICHHUS, TOJyIaeMyI0 U3 Pa3HBIX MCTOYHHUKOB
(Hay4HO-TIOMyJIsIpHAsT JIMTEpaTypa XHUMHYECKOTO COJACP)KaHMs, CIPaBOYHBIC
mocobus, pecypcel MHTepHETa), KPUTHYECKH OIICHHUBATh IMPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;



YMEHUE NPUMEHSATh PA3JIMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpe
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jisi BBIMOJIHEHHS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 OMpPEAEIEHHOr0 THUIMA, NPUOOPETEHUE OIbITA B
0o0JacTM  MCHOJB30BaHMUS MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BHIOMPATh ONTUMAIbHYIO OpMY MpeACTaBICHUS HHPOPMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJadyd HECIOKHBIMU CXEMaMH, JuarpaMMaMy,
apyrumu popmMamu rpaduKu U KX KOMOUHALUAMY;

yMEHUE UCIOJIb30BaTh M aHAIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIE/IOBATEIbCKON AESITENbHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTA HA COCTOSIHHE OKPYKAIOIIeH NpUpOIHON
Cpelibl.

KoMMyHuKaTHBHbIE YHUBEPCATbHbIE YUeOHbIE TeHCTBHUS:

yMEHHs 3aJaBaTh BoOmNpochkl (B xojae auamora W (Miad) JUCKYCCHH) II0
CylIecTBY  oOCyXJaeMod  TeMbl, (QOpPMyIHpOBaTH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS TIPEJIJIOKEHHOM 3a/1auH;

YMEHUS  TPEJCTaBIsATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
NESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaxX; JejaTh MPE3eHTALHNIO
PE3yJIbTATOB BBIMOJHEHHUS XUMHUECKOTO JKCIepUMeHTa (1abopaToOpHOIrO OIbITa,
1ab0paTOpHOIl pabOTHI 1O MCCIICTIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIENOBATENbCKON  JESATENIbHOCTH  TIPU  PEHICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiuii (00CYKaeHUsI, OOMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD», KOOPIUHALINS
COBMECTHBIX JICCTBUHM, OIpEACIICHHEe KpUTEPUEB IO OIEHKE KadecTBa
BBITTOJHCHHOM pabOThI U IPyTHE).

PeryisiTuBHBbIE YHUBePcAJIbHbIE YUeOHbIE NelCTBUSA:

YMEHUE CaMOCTOATENBHO OIPENENATh LENN JAEATEIbHOCTH, IUIAHHPOBATh,
OCYIIECTBIATh, KOHTPOJIUPOBATh U NPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d(pPeKTUBHBIE CITOCOOBI pelIeHUsI y9eOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSTEIIbHO COCTABISITh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEWCTBUM NPU BBINOJHEHUH 33JaHUNA C Y4YETOM
MOJIYYCHHSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEMIECTBAX W PEAKIIHSIX,
OLICHMBAaTh COOTBETCTBUE IIOJIYYEHHOTO PE3yJbTAaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aTaHHA.

MHNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 00s3aTEIbHOrO
COJIep>KaHMsl, YCTAaHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyeil mporpaMMon,
BBIJICJIAIOT. OCBOCHHBIE OOYYaIOIIMMHUCS HAy4yHbIE€ 3HAHUS, YMEHHS M CIOCOOBI



nedcTBul, crneuuduueckue i OpeAMETHOM o0macTu  «XUMHUS», BUIBI
NEATENBHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro HMHTEPHpETalNH,
peoOpa3oBaHUI0 U TPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K koHiry oOyuenus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX IOHATHUH: aTOM, MOJIEKYJa,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECHh
(omHOpOAHAS W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUUECKOTO JIEMEHTA B COCAMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHCIICHUSI, XUMHUYECKasl peakius, KiacCupuKaius peakiuil: peakiuu
COCIMHEHUS, pEaKIMu pa3oKEeHUs, pEaklMu 3aMEIICHUs, peaKiuu
oOMeHa, 2K30- U DHJAOTCPMHUUECKHE PEaKIuu, TeIUIOBOU d(pdeKT peakiuy,
SIPO aToMa, DJEKTPOHHBIM CIIOW aToma, aTOMHas OpOUTalb, PAJAUYC
aToMa, XMMHUYECKas CBSI3b, MOJISIPHAS U HEMNOJISIpHAs KOBAJCHTHAsl CBS3b,
VMOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PacTBOp, MaccoBas J0Jsl BELIESCTBA
(mpolieHTHAsT KOHIIEHTpPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHYECKUX TOHSATUM U
MPUMEHSITH 3TU MTOHATHS MPU ONMMMCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCTOJB30BaTh XHMHUYECKYH) CHMBOJHMKY IS COCTaBJeHUS (HOpMyI
BEIIECTB U YPABHCHUI XUMHUYECKHUX PEAKIUM;

e OIpEIEATh BAJCHTHOCTh aTOMOB 3JICMEHTOB B OWHAPHBIX COCIUHCHHSX,
CTEIICHb  OKHUCJICHHMS  DJJIEMEHTOB B  OHHApHBIX  COCAMHEHUSX,
MPUHAICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIAcCy COCAMHEHHM I10
dopmynaMm, BHI XHMHYCCKOW CBs3M (KOBaJeHTHass M HOHHAs) B
HEOPTraHWYECKUX COCIUHEHHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. WM. Menaeneesa:
JNIEMOHCTPUPOBATh TOHMMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XAMHUYECKUX AJIEMEHTOB OT WX NOJokeHus B llepumoamueckon cHUCTEME,
3aKOHOB COXPAaHECHUS MAacChl BEIIECTB, MOCTOSTHCTBA COCTaBa, ATOMHO-
MOJICKYJIIPHOTO YU€HUs, 3aKOHA ABOTaJipo;

e OIMCHIBATH M XapakTepu3oBaTh TabauuHyo (opmy Ilepuoanueckoii
CHCTEMbl XHMHWYECKHX DJIEMECHTOB. pa3nyaTh IIOHSTHS  <TJaBHAas
noarpymma (A-rpymma)» u «nobounas moarpymma (b-rpymma)», mansie u
OoJIbIIIE TIEPUOABLI, COOTHOCHUTH OO0O3HAYEHHUs, KOTOphIE HMEIOTCS B
tabnune «llepuonnueckas cucrema XuMU4Yeckux d3mementoB J[. U.
MenpaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XHUMUYECKHX AJIEMEHTOB (COCTaB U 3apsij sapa, o0Iee YKCIO dIESKTPOHOB
U pacrpeieliCHHe UX MO AIEKTPOHHBIM CIIOSIM);

KIACCU(PUIIMPOBATh XMMHUYECKHE SJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XMMHYECKHUE peakiuu (10 YUCIy M COCTaBY YYacCTBYIOIIHUX B pPEaKIHH
BEIIIECTB, IO TEIUIOBOMY (D (deKTy);

XapaKTepu30BaTh (OMHUCHIBATB) OOIIUE XMMUYCCKHE CBOMCTBA BEIICCTB
pa3IMYHBIX KJIACCOB, MOATBEPKIAsl ONMUCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

POTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXKHOCTH IPOTCKAHUS XUMUYCCKUX NPEBpPAIICHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJCKYJISPHYIO W MOJSPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJNI0 XHMHYECKOTO JJIEeMEHTa 10 (opMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKIuy,

NPUMEHSTH OCHOBHBIC OIEpaIlii MBICIIUTEIILHON JCATEIHbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, 0000IIEHUE, CHCTeMAaTH3allnio, KIAaCCHU(PHUKAIHUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBA3€H — I M3y4YEHHUS CBOWCTB
BEHIECTB W XUMHUYECKHX PEaKIHMi, eCTEeCTBEHHO-HAYYHbIE METO/IbI
NO3HAHUS — HAONIOICHHE, W3MEpEHHEe, MOJEIUPOBAHUE, DKCIEPUMEHT
(peanbHBINM U MBICIICHHBIN);

CleloBaTh  NpaBWIaM  [OJIb30BAaHUS ~ XUMHUYECKOM  MOCyIod |
7a00paTOpHBIM O0OpYJOBAaHHMEM, a TakKe IIpaBUiaM oOOpaIlleHHus ¢
BEIIECTBAMU B COOTBETCTBUUM C HHCTPYKIUSMU 10 BBITIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BemiecTB (BOAOpOAa W  KHCIOPOZA), NPHUTOTOBICHHUIO
pacTBOPOB C OMNPEAECIEHHON MAaCCOBOHM JI0OJIEM PaCTBOPEHHOTO BEIIECTBA,
IUTAHUPOBATh U MPOBOAUTH  XMUMHYECKHE  OIKCIIEPUMEHTHI  TIO
pPacmo3HaBaHUIO PACTBOPOB MICIIOYEH M KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(makmyc, heHosragewH, METUIOPAHK U IPYTHE).

K xonmy oOydenus B 9 kjacce mpeMeTHbIC pe3yIbTaThl HA 6a30BOM ypOBHE
JOJIKHBI OTPaKaTh COPMUPOBAHHOCTD Y 00YUaIOIINXCS] YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUNA: XHUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, CTENEHb
OKHCIICHHUSI, XUMUYECKasl PEaKIus, XUMUYECKasi CBsA3b, TEIIOBOM 3(P(DeKT
peakiuu, MOJib, MOJISIpHBIM  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHUYECKAS] TUCCOLMAIMS, PEaKIUH HOHHOTO
oOMeHa, KaTaliu3arop, XHUMHUYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIINH,
OKHCJIUTEIID, BOCCTAHOBUTEIID, OKHCJICHHE M  BOCCTAHOBJICHHUE,
aJIoTpoIus, aM()OTEPHOCTh, XMMHYECKasi CBs3b (KOBaJICHTHAs, MOHHAs,
METaJUTMYeCKast), KPUCTAJUIMYECKas peIIéTka, KOppo3us METalIOB,
CIJIaBbl, CKOpPOCTb XHMHUYECKOW pEaAKUHH, MPEICIbHO JOMYyCTUMAs
konneHnTpauus [1JIK Beniectna,

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHH U
NPUMEHSTH 3TU MOHATUS MPU ONMMMCAHUM BEIIECTB U UX MPEBPALLCHUI;
UCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIUKY [UJIi COCTaBjieHUs Gopmyl
BEILIECTB U YPABHEHUN XUMHUUECKUX PEAKIIUH;

ONPEAEATh BAJICHTHOCTD U CTETIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX PAa3JIMYHOTO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJacCy COeIMHEHHMH 1o (opmyiaM, BUA XUMHUYECKOM
cBi3u (KOBaJIGHTHAs, MOHHAs, METAUIMUECKas) B HEOPraHHYECKUX
COCMHEHUAX, 3aps]l MOHA MO XUMUYECKOW (popmyre, xapakTtep cpeabl B
BOJIHBIX PACTBOpPAX HEOPraHWYECKUX COCAMHEHMM, THUI KPUCTALIMYECKOU
PELIETKA KOHKPETHOTO BEIECTBA,;

packpbiBaTh cmbici llepuomnueckoro 3akona [[. M. MenpeneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAaHUE. OMNUCHIBATH M XapAKTEPU30BATh
TabnuuHyro ¢opmy Ilepuoanueckoil cUCTeMbl XUMHUYECKUX 3JIEMEHTOB!
pa3iuyaTh IOHATHS «rjaBHas mnoarpymmna (A-rpymma)» U <«ImoOovHas
noarpynmna (b-rpymma)», Majble W OOJBIIHE IEPHOIBI, COOTHOCHUTH
0003Ha4YCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabnuIie, ¢
YUCJIIOBBIMU  XAPAKTEPUCTUKAMH  CTPOEHHSI  aTOMOB  XHMHYECKHUX
aleMeHTOB (cocTaB ®  3apsa  sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpeieieHie HUX 10 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB BJIEMEHTOB M UX COCIUHCHUN B
npeenax MaJIbIX NEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCH(UIIUPOBATh XMMHUYCCKHUE IJIEMEHTHI, HCOPraHWYECKUE BEIIECTRA,
XUMHYECKHe peakiuuu (10 YUCIy M COCTaBy YYacCTBYIOIIUX B pPEaKIUU
BCILIECTB, IO TEIIOBOMY 3(P(hEKTy, M0 U3MEHCHHIO CTCIICHEH OKHUCIICHUS
XUMHUYECKUX JICMCHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME W CHEeNU(PHUESCKHE XHMHUCCKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MNOATBEpXKAasi OIMUCAHHUE
NpUMepaMUd MOJICKYJIIPHBIX M HOHHBIX YpPaBHEHHN COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIHii;

COCTaBJIATh YPABHEHUS DJICKTPOJUTHYECKOM JHUCCOLIMAIUM  KHUCIIOT,
LIETIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIU MOHHOTO



oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEKY BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKpeIBaTh CYNIHOCTh OKHCJIHMTEIBHO-BOCCTAHOBUTEINBHBIX PEAKIIUN
TIOCPEJICTBOM COCTABIICHHUS JICKTPOHHOTO OajlaHCca dTUX PEaKIIHi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKHUX TIPEBpPAlICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIYHUCIISATH OTHOCHUTEIBHYIO MOJICKYJSIDHYIO M MOJIIPHYIO  MAacChl
BCIIECTB, MAacCCOBYIO JIOJIO XHMHYECKOTO »3JIeMEHTa 110 (dopmyJie
COCIMHCHHUSI, MaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKIuy,

coOnoaTh  MpaBuUjia  MOJIB30BAHUSA  XMMHUYECKOW  MOCYAOH  H
7a00paTOpHBIM  O0OPYJIOBaHHWEM, a TaKKe IMpaBUja OOpaIlIeHUsS C
BCIICCTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHCHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJIYYEHUI0O WU COOMPAHUIO
ra3000pa3HbIX BEHIECTB (AaMMHaKa U yIICKUCIIOro ra3a);

NPOBOJAUTL  PCAKIMH, IOATBEPKIAIONINEG  KAYCCTBCHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB. PACIO3HABATh OMBITHBIM MyTEM XJIOPUI-, OPOMUJ-,
uoaua-, kapOonar-, ¢ocdar-, cuiMkar-, cyabdar-, THIPOKCUI-HOHBHI,
KaTHOHBl aMMOHHUS U WOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpax HEOPTraHUYECKUX BEIECTB,;

PUMEHATh OCHOBHBIE OIEpaIlid MBICIIUTEIHFHON ACATEILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHEe, O0O0O0OIIEHUEe, CHCTEeMAaTU3AIUIO, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€H — JIJI1 M3yYCHHUS CBOWCTB BEIIECTB U
XUMHUYECKUX pPEaKIMi, eCTeCTBEHHO-HAy4YHbIE METOAbl IIO3HAHHS —
HAOJI0CHHE, M3MEPEHHE, MOJCIUPOBAHUE, DKCIECPUMEHT (peaabHbI H
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO 4acoB
Ne HaumenoBaHue pa3jieioB u JaexkTpoHHblie (MppoBbIE)
n/n TeM MPOrpaMmbl Bcero Konrpoanupie Tpakruyeckue o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Pazpnen 1. llepBoHayaibHble XUMHYECKHE TIOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6mmoreka [IOK
MPAKTUYECKOU IEeATETbHOCTH https://m.edsoo.ru/7f41837c
gyeJoBeKa
19 BemecTBa n xumMudeckue 15 bu6morekxa [IOK
peakuuu https://m.edso0.ru/7f41837¢
Hroro no pazgeny 20
Pa3nen 2. BaxHeiimue npeacTaBuTe M HEOPraHMYECKUX BelleCTB
51 Bo3znyx. Kucnopoa. [Tonsitue 6 bubnnorexa [JOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa. Ilonsitue o kucinorax 8 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Bopma. PactBopsl. [Tonstue 06 5 1 bu6mmoreka [IOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 11 1 bubmuoreka [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepuoauyeckuii 3axon u [lepnoauyeckas cucreMa xumuyeckux 3jiemeHToB JI. U. MenneneeBa. CTpoenune aToMoB.

Xumnueckas cBsizb. OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHbIE peakuuu



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aK0H 1
IIepuonnueckas cucrema

bubmuoreka [JOK

) 7
31 XUMHYECKUX deMeHToB /. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atroma
- )éI/IMI/IlIeCKaﬂ CBA3b. . Bu6morexa LIOK
' KHCIHTCIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBHBIC peaKuI/m
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6morekxa [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

KosimyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB M TeM uu@poBbIe
Ne n/m P Konrpoabubie | IlpakTuyeckue (ncpp )
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. BemecTBo M XUMHYeCKHE peaKIMHU
11 [ToBTOpEHue u yriyoaeHue 3HaHUM 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeioB Kypca 8 kiiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLIUAITHS. 8 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznea 2. HeMeTasyibl 4 UX COCINHEHNSA
51 OO6m1ast XapaKTepUCTUKA XUMHUIECKUX 4 1 bubnnorexa [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' S https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTeprUCTUKa XUMUYECKUX
2.3 anemeHToB VA-rpyniebl. A30T, pochop u ux 7 1 bubamorexa [JOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
2.4 anemeHToB |VA-rpynmel. Yraeposa u 8 2 bubmmorexa [JOK
' . PYHTIRL. poa https://m.edso0o.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pasznen 3. MeTa/LiIbl M UX COCIMHCHUHA

. bubnmnoreka [[OK
3.1 Obmme cBOHCTEA METATIIOR 4 https://m.edsoo.ru/7f41a636
. bubmmoreka [JOK
3.2 Baxxueime MeTautbl U UX COEIUHEHMS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpyskawiuias cpeaa
4.1 B CTBAa U MaTEPHUAJILI B )KU3HU YEJIOBEKA 3 bubmmorexa [TOK
' etie p . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p o BheMs 1 bu6mmoreka [IOK
C3CpBH p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66



https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

Bcero

DJIeKTPOHHBbIE NU(POBHIE
o0pa3oBaTe/bHbIE pecypchl

1 [Ipeamer xumun. Posib XUMHHU B )KU3HU 1 bubnuorexa [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE 0 METOIaX MO3HAHUS B XUMHH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padota Ne 1 «IIpaBuiia
3 paboTHl B TaOOpaTOPUU U IPUEMBI 1 bubnuorexa [JOK
oOpaitieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM»
Uucteie BemecTBa 1 cMecH. CriocoObl bubnuorexa [JOK
4 . 1
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 «PazneneHue
5 cMmeceit (Ha mpuMepe OYMCTKH TTOBAPCHHOM 1 bubmorexa HOK
pumMep P https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
0 ATOMEL H MOJICKYJIbl 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUECKUE DJIEMEHTHI. 3HAKU (CHUMBOJIBI) 1 bubmuoreka [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClIOKHBIC BEIIECTBA 1 bubmmorexa TOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmorexa TOK
yIp Y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTABA BEUIECTB. 1 bu6mmoreka [JOK

Xumnueckas popmyna. BaneHTHOCT

https://m.edsoo.ru/ff0d2eae
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aTOMOB XUMHNYCCKHX 3JICMCHTOB

11 OTtHocuTeNbHAsE aTOMHAsT Macca. bubnmoreka [[OK
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHAYECKOT O JIEMEHTa B bubmuoreka [JOK
COECIMHEHUH https://m.edso0.ru/ff0d350c
13 KomnuectBo BemecTBa. Mosbs. MosnsipHast bubnuorexa [JOK
Mmacca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBIICHUS. but6mmoreka [IOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yCcinoBHs NPOTEKAHMS bubnnorexa [JOK
XUMHYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHHSI MACChl BEMIECTB. bubnuorexa [JOK
XVMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus KojandecTBa, MacChl BEIIECTBA bubnuorexa [JOK
M0 YPaBHEHUSIM XUMUYECKUX PEaAKIUN https://m.edso0.ru/ff0d5708
Knaccudukanmss XuMrUaecKux peakiuit
18 (coenmuHeHMS, PA3IOKEHHS, 3aMEIICHUS bubnmorexa LIOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4EHBIIi-
19 sHnuKIoneaucT. O600ImeHnE 1 bubmmorexa [JOK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAaHUI
20 O6o06maroiee MTOBTOPEHUE 10 TEME bu6mmoreka [IOK
«BelecTBa U XUMUYECKUE PEaAKIIMU» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB Bo3ayxa.
21 Knci}(]) 0J1 — 3JIEMEHT U MPOCTOE BeﬂyeCTBO bubmmorexa [JOK
poA P t ' https://m.edsoo.ru/ff0d448e
O30H
29 du3nyecKue 1 XUMUYECKHUEe CBOMCTBA bubmuoreka [JOK

KHcJopoaa (peaKI_II/II/I OKHCJICHUA, ropeHHe).

https://m.edsoo.ru/ff0d4614
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TTonsaTue 00 oxkcumax

Crnoco0b! nosTyueHHs: KUCIOpoa B

23 J1a00paTOPUH M MPOMBIIIIJICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoaa
TerutoBoi 3 hekT XUMUIECKON PeaKInH,
24 MOHATHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmorexa [IOK
p yp ' https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEAKITHIX
Tormueo (HeTh, Yroyib U METaH).
25 3arps3HeHne BO3AyXa, CIIOCOOEI €ro bubnmorexa LOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[MpakTrdeckas padora Ne 3 o reme
26 «ITonydenne u cobupanue KUcaoposa bubmorexa HOK
y N p PO, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOHCTB»
97 Bomopoa — 35eMeHT u mpocToe BEIIECTRO. bu6mmoreka [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dOu3nvecKne U XUMUYECKUE CBOMCTBA bubnuorexa [JOK
Bosopoaa. [Ilpumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 IT
OFATHE O KHCIOTAx 1 colix https://m.edsoo.ru/ff0d50d2
30 CriocoObl TToTy4eHust BOAOPO/Ia B bubnuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabota Ne 4 o Teme
31 «ITonyueHnne u cobupanue BogOpoOIa bubmmorexa TOK
y . p AOPOAE, https://m.edsoo.ru/ff0d4f42
W3Yy4YEeHHE €r0 CBONCTB»
. " bubmuoreka [JOK
32 MomnsipHblil 00bEM ra3oB. 3akoH ABOraJipo https://m.edsoo.ru/Ffod542e
33 Brruucienus 00béMa, KOJTUYECTBA BEIISCTBA bubmuoreka [JOK

rasa 1o €ro u3BCCTHOMY KOJIHNYCCTBY

https://m.edsoo.ru/ff0d55a0
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BEIIECTBA WIN 00BEMY

Brruncnenust 00EMOB ra3oB 10 ypaBHEHUIO

bubmuoreka [JOK

34 0bé
peakuuu H% OCHOBE 3aK0OHA 00OBLEMHEBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 DOU3NYECKUE U XUMUYECKUE CBOMCTBA BO/IbI bubmmorexa HOK
s https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsatue 06 bubnuotexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. Haceiennsie u
37 HEHACBIIIIEHHBIE PaCTBOPEL. MaccoBas oI bubmmorexa LOK
p Pl https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PacCTBOpE
[IpakTnueckas padota Ne 5 mo Teme
38 «]IpuroroBnenue pacTBOpoB C bubnnorexa [JOK
onpeaecIéHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 O6o0maroree MOBTOPEHUE IO TEME bu6mmoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
Oxkcubl: cocTaB, Kiaccudukaus, bubnuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XUuMUYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEpPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cocTaB, Kinaccudukanms, bu6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnyyeHne u XMUMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

45 ITonmyuenne 1 XUMHUYECKHE CBOMCTBA KHCJIOT
y https://m.edsoo.ru/ffOdfee2
46 Couu (cpenHue): HOMEHKIIATYPa, CIIOCOObI bubmmoreka [JOK
MOJy4YECHUS, XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00ad9474
[Ipaktuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIbHBIX 33/]a4 10 TEME bubmmoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COETMHEHUI»
48 I'eneTnueckas cBsI3p MEXKY KJIacCaMu bubnuoreka [JOK
HEOPraHWYECKUX COEIUHEHHI https://m.edsoo.ru/00ad9a50
but6mmoreka [OK
49 O0001IeHNE U CUCTEMATH3AIINS 3HAHUH
i I https://m.edsoo.ru/00ad9cb?2
O6o0maroree MOBTOPEHUE TIO TEME
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MONBITKY KaccUpHUKAITIN
51 XUMHYECKHUX DIeMeHTOB. [lonstue o bubmmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOIHBIX AJIEMEHTOB
[Tepuonuueckuii 3akoH u Ilepuognyeckas
52 crucTeMa XUMMHYEeCKHX aemeHnToB J[. U bubmorexa [JOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 Ilepronsl, rpyIIIbl, 10 TIIbI bubmmorexa HOK
PHOABL TPY » HOAPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIAEP. bu6muoreka [IOK
H3zoTorsl https://m.edsoo.ru/00ada342
CTtpoeHue 3NIeKTPOHHBIX 0007I04YeK aTOMOB
. bu6mmoreka [IOK
55 aneMeHToB Ilepuoanueckoit cucremst /. M.

MenneneeBa

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHYCCKOT'O 3JICMCHTA 110

N bubmuoreka [JOK
56 ero noJioxkeHuto B [leproaudeckoit cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leproauyeckoro 3akoHa ajst
57 pa3BuTHs HayKu U npaktuku. J1. U. bubmmoreka [JOK
MenpeneeB — y4€HbIH, IIEIAror 1 https://m.edsoo.ru/00ada96e
IpaX<TaHUH
. bu6mmoreka [IOK
58 O0o00I1IeHrEe U CHCTEMAaTH3aIisl 3HAHU I https://m.edsoo.ru/00adb33c
O6o01maroree MOBTOPEHUE TIO TEME
59 «Ctpoenne atoma. XUMHUYECKas CBA3E / bubmorexa HOK
R . ' https://m.eds00.ru/00adb486
Bcepoccuiickas nmpoBepodHas padboTa
DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuorexa [JOK
60
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 Honnast xumiiecias cossb https://m.edsoo.ru/00adac34
62 KoBasieHTHas mosispHast XUMUYECKast CBS3b bubmorexa HOK
p https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHasi XuMuyeckas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64
CreneHb okHCICHHA https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bu6mmoreka [IOK
peakuuu https://m.eds00.ru/00adb076
66 OKHCIUTEIN ¥ BOCCTAHOBUTEIIN bubmorexa TOK
https://m.edsoo.ru/00adb076
67 OO06o01IeHre U cucTeMaTH3alis 3HaHUH 110 bubmuoreka [JOK

TEMC «CTpOCHI/Ie atroMa. XUMHYECKast

https://m.edsoo.ru/00ad9ch?2
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CBA3b»
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O00011IEHNE U CUCTEMATHA3ALMS 3SHAHUN

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoandecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIe

Nen/m | Tema ypoka
Bcero o0pa3zoBaTejibHbIE PeCypChl
[Tepuonnueckuit 3akoH. [lepuoanueckas
1 CI/IfTeMa XUMHUYECKHUX SHGMIC)HTOB I " 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B M3MEHEHHUH CBOMCTB
2 XUMUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa HOK
P P https://m.edso0.ru/00adb6h6
TIEPUOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bubpl XuMUYECKOM CBSI3U U TUTIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

5 Knaccudukanus XuMudecKux peakiui mo 1 bubmuorexa [JOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTU XUMHYECKOW PEAKIUU.

6 [ToHsATHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 bubmmorexa [JOK

P https://m.edsoo.ru/00adbe9a
peaKImsIx
[ToHsATHE 0 XMMUYECKOM PaBHOBECHHU.

7 ®DakTOpPHI, BIUSIONIME HA CKOPOCTh 1 bubmuoreka [JOK
XUMHYECKOW PEaKIiU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PABHOBECHS

3 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade

9 Teopus 31E€KTPOIUTUUECKON JTUCCOIUALIUY. 1 bu6mmoreka [JOK
CunbHble U cy1abble 3JEKTPOIUTHI https://m.edsoo.ru/00adcd68

10 Honnble ypaBHEHUS peakuuil 1 bubnuoreka [JOK
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https://m.edsoo.ru/00add448

XUMHUYECKHE CBOUCTBA KUCIOT U OCHOBAHUU

bubmuoreka [JOK

11 CBETE IIPEICTaBICHUI 00
B CBETC MpE/ICTaBiIeHitn https://m.eds00.ru/00add5d8
ANEKTPOIUTUICCKON JUCCOITUAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE

12 MPEACTABIEHUI 00 IIEKTPOITUTHYECKON bubmorexa HOK

pex p https://m.edsoo.ru/00add8b2
JIUCCOLHAINA
13 ITonsarue o rugpoanse conen bubmmorexa [TOK
b https://m.edsoo.ru/00add9d4
bu6mmorekxa [{OK
14 O000111IEeHNE U CUCTEMATH3a 3HAHWM
HICHHE 1 CHCTEMATHSATI SHAMHH https://m.edsoo.ru/00addd12

15 [IpakTuueckas padora Ne 1. «Pemenue bubnnorexa [JOK
AKCIIEPUMEHTAIBHBIX 3a]1au» https://m.edsoo.ru/00addbfa
O6o0maroree MOBTOPEHUE IO TEME

16 «DIIEKTPOIUTUYECKAS TUCCOLNALINS bubnmorexa LOK

p g HHATIL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIUU B PACTBOPAX»

17 OO6m1as XxapaKTepucTHKa rajJoreHOB. bubnuorexa [JOK
XUMHYECKUE CBOMCTBA HAa MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnoposogopod. CossgHas KUCIIOTA,

18 XHME%CII(II/IS cﬂBoﬁCTBa HOJYYEHUE bubmmorexa [IOK

' y ' https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTuueckas pabota Ne 2 mo Teme
19 «[TonydyeHue CONAHON KUCIOTHI, U3YUEHUE bubmorexa HOK
B y“ 13y https://m.edsoo.ru/00ade348
€€ CBOMCTBY»
Brrurcnenus mo ypaBHEHUSIM XUMHYECKHIX

20 €aKIIHi, ECIIU OOUH U3 PEareHTOB IaH B Eubmiorexa TOK
PCAKIUIH, g p a https://m.edso00.ru/00ade488
U30BITKE

21 OOm1as xapakTepucTika 31eMeHToB VIA- bubnuoreka [IOK
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IPYIIIbI https://m.edsoo.ru/00ade64a
ANI0TpONHBIE MOJIU(DUKAIIUN CEPBL
22 Haxoxclz[eHHe CEPEI H(beé coezmHeI:mﬁ B bubmorexa [IOK
p N https://m.edsoo.ru/00ade64a
npupoje. XMMUYECKUE CBOMCTBA CEPhI
CepoBoopo, ctpocHHe, (GU3NIECKHE U bubmmoreka [JOK
23 .
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCTIOTA,
24 (1)I/ISI/I‘ICCKI/II€): u xm\fnqecxne CBONCTBa Bubnrorexa LIOK
' https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEKAIIIE B OCHOBE
o5 MIPOMBIIIIJIEHHOTO CIIOCO0a MOTyYeHHs! bubnnorexa [JOK
CEpPHOU KUCIOTHL. XMMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpY>KaIoIIe Cpebl COCTUHEHUSIMU CEPBI
26 Brruncnenne maccoBoi 10U BBIXO/1a bubnuorexa [JOK
MPOAYKTa PEaKIUU https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTrKa 3J1eMeHTOB V A-
97 rpynnsl. A30T, paClipOCTpaHEHHUE B bubnnorexa [JOK
npupoe, Gu3nueckue u XUMUYECKUe https://m.edso00.ru/00adeea6
CBOMCTBA
28 AMMUaK, ero GU3NYECKUe U XUMUYECKUE bu6mmoreka [JOK
CBOICTBA, MOJYy4YCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabota Ne 3 mo Teme
29 «[Tonyyenne aMMHaKa, U3y4eHHe ero bubmmorexa LIOK
_ y 13y https://m.eds00.ru/00adf180
CBOMCTB»
30 A3oTHas KucoTa, €€ pusnueckue u bu6mmoreka [JOK
XUMHUUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
31 Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS bu6mmoreka [JOK

B Ka4eCTBE MUHEPAIbHBIX YA0OPEHHIA.

https://m.edsoo.ru/00adf518
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XUMHUYECKOE 3arpsi3HEHUE OKPY KAt
CpeJibl COEAMHEHUAMHU a30Ta

dochop. Oxcun pocdopa (V) u dochopnas

bubmuoreka [JOK

32 KHCJIOTa, (PU3NYECKUE U XUMHUUECKHE
. ¢ https://m.edsoo.ru/00adf68a
CBOICTBA, MMOJTYICHHE
Hcnonp3oBanue pochaToB B KayecTBe
33 MHUHEDPAIBHBIX YIOOpEHUN. 3arpsi3HEHNE bubnmorexa LOK
P . yAHoobp - Jarp https://m.edsoo.ru/00adfc20
MIPUPOIHOI cpenbl hochaTamu
34 Yraepon, pacnpocTpaHeHHUE B IPUPOJE, bubnuoreka [JOK
(bu3MvecKre 1 XUMHUYECKHIE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yraepoaa, ux Gu3ndecKue u
35 XUMHUYECKHE CBOMCTBA. DKOJIOTMYECKUE bubnuorexa [JOK
poOJIeMBbI, CBA3aHHBIC C OKCHJIOM yTiepoja https://m.edsoo.ru/00adfebe
(V)
36 VYronpHas KuciaoTa U €€ conu Bubmmorexa LIOK
https://m.edso00.ru/00ae006¢
[IpakTuueckast padora Ne 4 o Teme
37 "[Tonmyuenue yrieKucioro rasa bubmmorexa [JOK
Y Y ' " https://m.edsoo.ru/00ae027e
KauecTBeHHast peakiysi Ha KapOOHAT-UOH
[lepBoHauaNbHBIC TOHITHS 00
38 OpPraHUYECKHUX BEIECTBAX KaK O bubmorexa HOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriiepoia
39 Kpemnwuii u ero coenMHEHHS bubmmorexa TOK
P A https://m.edsoo.ru/00ae080a
IIpakTrnyeckas padora Ne 5. Pemenue
40 JKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME bubnuoreka [IOK

«BaxHenmme HeMeTaIbl U UX
COEIMHEHUSI»

https://m.edsoo.ru/00ae0bf2
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O6o061mmaroree MOBTOPEHHE 10 TEME

bubmuoreka [JOK

41 «BaxHene HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el18
COEIMHEHUI»
OO0mmas XxapakTepUCTHKa XUMUICCKUX

42 3JIEMEHTOB — METaJUI0B. MeTaiunueckas bubmmoreka [JOK
CBA3b U METAJUIMYECKask KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
peméTka. PU3NYECKue CBONCTBA METAJUIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

43 DIEKTPOXUMHUUYECKUIN PSIT HAIPSDKEHUH bubmmorexa LOK

p p p https://m.edsoo.ru/00ae1156
METAJIJIOB
OO6mwme cnocoObI MOTYyYEHUs METAJIIOB.

44 CruaBel. BeluuciieHHs IO ypaBHEHUSIM bubnuorexa [JOK
XUMHYECKUX PEaKIUi, €CIIH OJIUH U3 https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH

45 ITousiTre 0 KOPPO3UH METAIOB bubmmorexa [IOK

PP https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

46 €JIOUYHBbIE METAIIbI
1 https://m.edsoo.ru/00ael14b2

47 OxcHuapl U TUAPOKCUIBI HATPUSL U KaJIUI bubnmorexa [IOK

a AP 8 P https://m.edsoo.ru/00ael14b2
Illenoyno3emMenbHbIC METAIIbI — KaIbLIWN 1 bubnuoreka [JOK

48 .

MarHui https://m.edsoo.ru/00ae15e8

49 Baxneiine coe fMHEHNS KAJIBLIMS Enbmiorexa OK

a H https://m.edsoo.ru/00ae15e8

50 O00011IeHNE U CUCTEMATHA3AINS 3HAHUI

51 JKécTkoCcTh BOABI M CIIOCOOBI €€ YCTPaHEHUS bubmmorexa [IOK

a yerp https://m.edsoo.ru/00ae1886
52 IIpakTuyeckas padora Ne 6 o reme bubnuoreka [IOK
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"YKEcTKOCTh BOJIBI U METOBI €6

https://m.edsoo.ru/00aelae8

yCTpaHEHUS
bubmuoreka [JOK
53 AnroMuHAi
https://m.edsoo.ru/00aelc64
54 AmdoTepHbIe CBOIICTBA OKCHIIA U bubmmoreka [JOK
THAPOKCU]IA https://m.edsoo.ru/00aelc64
bubnunoreka IHOK
55 Keneso 1
https://m.edsoo.ru/00ae1d86
56 Oxcuipl, TuaApoKcuIb! U cou xkenesa (1) u bubmuoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
57 O000I11IeHIE U CHCTEMATH3AIUS 3HAHUI
[IpakTnueckas padborta Ne 7. Pemenue
58 SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmorexa HOK
p . a https://m.edsoo.ru/00ae3de8
«BaxHeiinme MeTauIbl U X COSTUHEHUSY
BrrurciieHus Mo ypaBHCHHSIM XUMHUYECKHX
€aKIil, eCJIM OVH U3 PEeareHTOB JaH B
59 E36I>ITKC WY CoJie )KI/ITII)'I AMECH bubnmorexa LIOK
P . P ' https://m.eds00.ru/00ae1750
BrrunciieHns MaccoBOM TOJIM BBIXOIA
MPOJYKTa peaKkiuu
60 O000I11IeHNE U CUCTEMATHA3AINS 3HAHUI
61 O6o0maroree MOBTOPEHHUE IO TEME
«Baxueiinye MeTaJuIbl U X COSIUHEHUSY
BemiectBa u MmaTepualibl B IOBCEAHEBHOM bu6mmoreka [IOK
62
’KU3HU YEJI0BEKa https://m.edsoo.ru/00ae3f50
63 XHUMHUYECKOE 3arpsI3HEHHUE OKPYKAIOIIEeH bu6mmoreka [JOK
Cpelbl https://m.eds00.ru/00ae4270
64 Ponp xumMum B penieHUH 3KOJIOTHUECKUX bubnuoreka [IOK

npobaem

https://m.edsoo.ru/00ae4270
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. bubmuoreka [JOK
65 00600 1
ODIICHHE 1 CHCTEMATHIAII SHATHIH https://m.edsoo.ru/00ae0d0a
. bubmuoreka [JOK
66 00600 1
ODIICHHE 1 CHCTEMATHIAII SHATHIH https://m.edsoo.ru/00adb33c
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHON ITPOT'PAMMBI

8 KJIACC

Kon
MpoBepAEeMOro
pe3yJbTara

HpOBepﬂeMble NMpeAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa30BaTeﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero Oﬁpa30BaHl/lﬂ

1

[To Teme: «IlepBoHaYaNbHBIE XUMUYECKUE TOHATHUS»

1.1

pacKpbeIBaThb CMBICII OCHOBHBIX XHMHUYECKUX TOHATHH. aToM,
MOJICKYJIa, XHUMHYECKHH DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BeIIeCTBO, cMmech (OAHOpOAHAS W HEOJHOPOJIHAS), BaJCHTHOCTS,
OTHOCHUTENIbHAsI aTOMHAas M MOJICKYJISIpHAas Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas A0S XHMHYECKOTO
9JIEMEHTa B COCIWHEHUM, MOJISIPHBIH OOBEM, XMMHUUYECKas pPEaKIvs,
KIaccuukanus — peakiuil:  peakiuu  COSIUHEHHUS,  peaKIuu
pa3lioKEHUs, pPEaKIMH 3aMEIICHUs, PEaKIUu OOMeHa, 2JK30- U
SHJOTEPMUYECKHE PEaKIMH, TETUIOBOH 3 (EeKT peakiuu, pacTBOp,

MaccoBas JI0Jis BelecTBa (MpOLEHTHAs KOHIIEHTPAIIKs) B PaCTBOPE

1.2

HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MMOHATHH H

IMPUMCHATDb OTH IIOHATHS IIPHU OIIMCAHNH BEIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XUMHWYCCKYHO CHUMBOJIMKY JJIsI COCTABJICHUA (I)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKI_lI/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
INOCTOAHCTBA COCTAaB4, ATOMHO-MOJICKYJSAPHOI'0 Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIPCACIIATH BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHBIX

COCOANHCHUAX

1.6

KJ'IaCCI/I(bI/ILII/IPOBaTB XUMHUYCCKHUEC PCaKIUU (HO Yucily Hu COCTaBy

y4YacTBYIOIIMX B PEaKLUH BEIIECTB, N0 TEIUIOBOMY 3 dekTy)

1.7

BBIUUCIIAIT OTHOCUTCIIbHYHO MOJICKYJSIDHYHO W MOJIAPHYHO MacCChI

BCIICCTB




1.8

BBIUMCIIATE MAacCOBYIO JOJNIO XHMHYECKOTO 3JIEMEHTa MO (opmyie

COCIMHCHUS,

1.9

BBIYUCJIAATH MAaCCOBYIO JOJIKO BCIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bl IO3HAHMSI — HAOJIIOJIEHUE,
U3MEpPEHHEe,  MOJCIMPOBaHHE,  OKCIEpUMEHT  (peajbHbli U

MBICJICHHBI)

[To Teme: «BakHeWme npeacTaBUTENIM HEOPraHUYECKUX BEIIECTBY

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TOHSTHH. OKCH [,

KHCJI0Ta, OCHOBAHHEC, COJIb

2.2

OMNpCaACIATL NMPUHAMIC)KHOCTh BCHICCTB K OHpeﬂeﬂéHHOMy KJIacCy

coeuHeHM no Gopmynam

2.3

KJIacCU(PUITMPOBATH HEOPTAHWIECKHE BEIECTBA

2.4

XapakTepu3oBath  (OMHUCHIBATH) OONIME XUMHUYECKHE CBOWCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KJAs ONUCAHUE IpPUMEpPaAMHU

MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOMINX XUMUYECKUX PEaKIIUi

2.5

IIPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HX
Ka4eCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTCKAHHUA XHMHUYCCKHUX

MIPEBPALLECHUHN B Pa3INYHBIX YCIOBUAX

2.6

ClIeoBaTh IpaBWJIaM IOJIb30BAHUS XHMUYECKOW TOCYIOH U
nabopaTtopHbIiM 000pyAOBaHHEM, a TaKXke MpaBuUiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C HUHCTPYKUHUSMH IO BBINOJTHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB IO TMOJIYYEHUIO M COOUpaHHIO
ra3o00pasHbIX BeIecTB (BOAOPOAa M KHUCIOPOIA), MPUTOTOBJICHHIO
pacTBOPOB C OMpeAeNnEéHHOM MaccoBOMl J0ieil pacTBOPEHHOTO
BEIECTBA, TNIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPHUMEHTHI T10
pacrlo3HaBaHUIO PACTBOPOB IIENOYEH U KHUCIOT C TOMOIIbIO

UHIUKATOpOB (JlakMyc, hpeHosdTanienH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOIUTD paC‘léTbI 110 YPAaBHCHHUIO XHUMHYECKOMN pCaknuun

[Io Teme: «llepuommueckuit 3axkoH u Ilepuoguueckas cucrema
xumuueckux siemeHTtoB [[. . MengeneeBa. CtpoeHue aTOMOB.

Xumunueckas cBa3b. OKHUCIHTEILHO-BOCCTAHOBHUTCILHEIC peakum»

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX MOHSATHUH. AApPO aToMma,
3HCKTpOHHBII>'I ClIo aToma, aTOMHas Op6I/ITaJ'IL, paauyc atroma,

XUMHYCCKasd CBA3b, IMNOJKIpHAd W HCHOJAPHAA KOBAJICHTHAA CBA3b,




3JIEKTPOOTPULATEIIBHOCTh, HWOHHASL CBSI3b, MOH, KaTHUOH, aHHUOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IL[I/IPOBaTL XUMHUYCCKHUEC 3JICMCHTBI

3.3

OMHCHIBATh W XapakTepu3oBarh TabmuuHyro ¢opmy I[lepuommueckoit
CUCTEMBl XMMMUYECKHUX DJJIEMEHTOB. pAa3Jin4yaTh IOHATHS <IJIaBHas
noarpymnna (Arpymnma)» u «nobounas moxarpymmna (brpymma)»,

«MalbIe» U «OOJIBIIIE» NepruoabI

3.4

packpsiBaTh cmbich Ilepmogmueckoro 3akona J[.M. MeHnneneesa:
JIEMOHCTPUPOBATH TOHUMAHUE TEPUOINIECKON 3aBUCUMOCTH CBOWMCTB
XUMUYECKHX OJJIEMEHTOB OT HX ToJiokeHuss B llepuogndeckoit

CHUCTEMCE

3.5

COOTHOCUTh  O0O3HAuUCHHs, KOTOpbIE HMEIOTCA B  Tabiuie
«Ilepmogmyeckass  cucremMa  XUMHYECKHX  DBJIEMEHTOB ..
MenpeneeBa» C YUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsja sjapa, o0lee YHCIIOo

AIIEKTPOHOB U PACTIPEICIICHHE UX 110 3JEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATh CTCIICHb OKHCIICHUA 3JICMCHTOB B 6I/IHapHI>IX

COCANHECHUAX

3.7

OTPEICTSITh BHJ XUMHUYECKOW CBs3M (KOBaJCHTHAas W HWOHHAs) B

HEOPTraHNUYCCKUX COCANHCHUAX

9 KJIACC

Kon
NpoBepPsSieMOro
pe3yabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOI'0 001ero 00pa3oBaHus

1

IIo Teme: «BeniecTBO M XUMHUeCKas peaKnuusa»

1.1

PacKpbIBATb CMBICII OCHOBHBIX XHMHUYCCKHUX TIOHSATHM. pacTBOp,
OJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, JJICKTPOJIUTHYCCKAA JAUCCOLUALNA,
pCaki HMOHHOI'O O6M€Ha, KaTajin3aTop, XUMHYCCKOC PABHOBCCHUC,
O6paTI/IMLIe 151 HeO6paTI/IMLIC pCaKuy,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIBHBIC pcaknuy, OKHCJINTCIIb,
BOCCTAHOBHUTCJIb, OKHUCJIICHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINUA,
aM(pOTCpHOCTB, XUMHWYCCKasa CBA3b (KOBaJICHTHaSI, HOHHAas,

MCTaJ'IJ'II/I‘-IeCKaﬂ), KpucTtajlsimdeckas pCIJ_IéTKa, CIlNIaBbl, CKOPOCTb




XUMHYECKOW peaKnn

1.2

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH U

NPUMCHATL 3T NOHATUSA TPHU OIMCAHWH BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTUYECKON IUCCOLMALMN KHUCIIOT,
LIeJIOYEN M COJIEM, IOJHBIE M COKPAIEHHBIE YPABHEHUs pPEaKIMM

WOHHOTO OOMEHA

1.4

PACKPBIBATE CYHIHOCTH OKHCIHUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEACTBOM COCTABJIEHHUS JIEKTPOHHOTO OajlaHca 3TUX peaklui

1.5

MIPOBOJAMTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEAKIIUN

Ilo TemaMm: «HemeTamiabpl M WX COEOMHEHUA» U «MeTaibl U HX

COEIMHEHMS»

2.1

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CIICIIM(PUUSCKIE XUMUYECKUE
CBOMCTBA IPOCTBIX M CJOKHBIX BEHIECTB, MOJITBEPXKAas OIHCAHUE
MIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX

XUMHUYECKUX PEaKInid

2.2

COCTaBJISITh YPAaBHEHHsI PEAKIIMH, MOATBEPXKIAIOIMINX CYIIECTBOBAHHE

TCHETUYECKOM CBA3H MCXKIY BCIICCTBAMU Pa3JIMYHBIX KJIIACCOB

2.3

IIPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMUA,
BO3MOXXHOCTH IPOTEKAHHUA XHUMUUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX

YCIOBHUAX

2.4

ClIeIoBaTh IpaBWJIaM IOJIb30BAHUS XMMUYECKOW TOCYIOH U
nabopaTopHbIM 000pyZOBaHHEM, a TaKXKe MpaBuWiIaM oOOpalleHUs ¢
BELIECTBAMH B COOTBETCTBUU C HUHCTPYKUHUSMH IO BBIMOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB IO TMOJIYYEHUIO M COOUpaHHIO

r8.3006p33HbIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOI'O 1"8.38.)

2.5

IPOBOJMTh PEAKIMH, IOJTBEPIKIAIONIME KAYCCTBCHHBIH COCTaB
pa3MYHBIX BEIIECTB. pPACIO3HABATh OMBITHBIM MYTEM XJIOPHUJ-,
Opomun, woauna, kapOonar, Qocdar, cunmkar, cynbdar,
TUAPOKCUAUOHBI, KATHOHBI aMMOHHS, HOHBI H3y4YE€HHBIX METAJIOB,

IMPUCYTCTBYIOIINUEC B BOOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCIICCTB

Ilo Teme: «Xumus u OKpysKaromas cpea»

3.1

PAaCKpbIBATH  CMBICII  OCHOBHBIX  XMMHWYCCKHUX MOHSATHH. HI[K

BCIICCTBA, KOPPO3UsI METAJLJIIOB

3.2

NPUMCHATL OCHOBHBIC OIICpallun MBICIIUTEIIBHOM NEATEIbHOCTH —




aHaJIU3 W CHUHTE3, CpaBHEHUE, 0000IIeHne, CHUCTEeMaTU3AIINIO,
BBISIBJICHHUC HpI/I‘II/IHHO-CJICI[CTBeHHBIX CB$I3CI>'I -  JIA I/I3y‘IeHI/I$I
CBOfICTB BCHICCTB U XUMHUYCCKHUX peaKL{Hﬁ; GCTCCTBGHHOHay‘-IHBIG
METOJIbI TIO3HAHUS — HAOINIIOJICHUE, H3MEpPEHUE, MOJCITHUPOBAHUE,

IKCTIEPUMEHT (peasibHbI U MBICJICHHBIHN)




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

8 KJIACC

Kox

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKAHUA

1

HepBOHa‘-IaJ'IBHI)IG XUMHNYCCKHUEC ITOHATHA

1.1

[Ipenmer xumun. Ponp XUMUM B KU3HU 4YeJIOBEKa. XUMHUSI B CUCTEME HayK.
Tena m BemecTBa. PuU3NUECKHUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

ITonsartue o METOJaX IIO3HAaHUA B XUMUH. Ywucteie BCIICCTBA U CMCCH. Crioco0b1

pa3zaeieHust cMecen

1.3

ATOMBI © MOJICKYJIBI. Xnmudeckue dieMeHThl. CHUMBOJBI  XHMHUYECKHX

OJICMCHTOB. HpOCTBIe " CJIIOKHBIC BEIICCTBA. ATOMHO-MOJ’IGKy_]'I?IpHO@ YUCHUC

1.4

Xumuyeckas Gopmysa. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JIE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcHTEeNbHas  aTOMHas  Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBas 1011 XUMHUYECKOTO 3JIEMEHTA

B COCIMHCHHUHU

1.5

KomnuectBo BemectBa. Monbs. MonsipHas Macca. B3auMocCBsi3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHMI] BerecTBa. Pacu€tel mo Qopmynam

XHUMHYCCKHUX COCI[I/IHeHI/Iﬁ

1.6

dusnyeckre U XMMHYECKHE SBICHHUS. XHUMHYCCKas p€akuuga u eé IIPHU3HAKU.
3aKoH COXpaHCHUA MaACChl BCIICCTB. XuMmudeckue YPaBHCHUS. KJ'IaCCI/I(l)I/IKaHI/IH

XMMHYECKMX Peakiuii (COeUHEHNUs, pa3I0KEeHUs, 3aMelleH s, 0OMEHA)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY/I0H, ¢ IPpaBHIaMH
paboTel B JabopaTopur W TOpuéMamMu oOpaiieHus ¢ J1a00paTOpHBIM
00OpyJIOBaHUEM, HW3YYCHHE U OINHUCAaHHWE (UIUUECKUX CBOMCTB 00pa3IoB
HEOPraHUYECKUX BEIIECTB, HaOromeHne (¢u3nyeckux (IUIaBJIEHHE BOCKA,
TastHUE JIbJIa, paCTUPaHKME caxapa B CTYIKe, KHIICHUE M KOHJCHCAIUS BOJBI) U
XUMHUYECKHX  (TOpeHHe  CBEeYH, MNpPOKAJMBAHHE  MEJHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBJICHW, HaOJNIOJeHHEe W ONUCAHUE
MPU3HAKOB  TMPOTCKAHWsS XUMHUYSCKMX peakiuii (pa3sioKkeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOpUAOM Oapus, pas3loKeHUe
runpokcuaa Meau(ll) mpu HarpeBaHuMM, B3aUMOJICHCTBHE *Kelie3a C PaCTBOPOM

comu menu(ll), m3ydenue crnocoOOB pasneneHus: cMece (C MOMOIIBI0 MarHuTa,




(GWIbTpOBaHUE, BBIMAPUBAHUE, TUCTWILIALUSA, Xpomarorpadus), MPOBEICHUE
OUMCTKU NTOBAPEHHOM COJIM, HA0JIIOJIEHUE U ONIMCAHUE PE3yIbTaTOB IPOBEACHUS
OIbITa, WUIFOCTPUPYIOIIErO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJIEIEH

MOJIEKYJI (IIapOCTEPIKHEBBIX)

Baxueiime npeacTaBuTeNn HEOPraHMYECKUX BEILIECTB

2.1

Bosmyx — cmech rasoB. CocraB Bo3gyxa. Kucimopon — sieMeHT M mpoctoe
BelecTBo. HaxokaeHue Kuciopoaa B MpHpoje, (Gu3nveckue M XUMHYCCKUE
cBoiictBa (peakimu ropenus). Oxcunpl. [Ipumenenue kuciopoaa. CrocoObr
MOJYYEHHUs] KUCIOpPOAa B JIAOOpAaTOpUM W MPOMBINUICHHOCTH. KpyroBopot

KHcaopoaa B mpupojae. O30H — aJuloTponHas MOAU(DUKALUSA KUCIOPOIa

2.2

TennoBoil 3PeKT XMMUUECKON peakuu, TEPMOXUMHUUECKHE YpaBHEHUS, IK30-
1 SHJIOTEPMHUUYECKHUE peakuny. TOIIMBO: yToib U METaH. 3arpsA3HEHUE BO3/1yXa,

yCHUJIEHUE TApHUKOBOTO 3 deKTa, pa3pylIeHue 030HOBOTO CIIOSI

2.3

Bonopon — anemeHT u mpocToe BerecTBO. HaxoskieHHe BOaopona B TPHUPOIE,
(i)I/ISI/I‘—IeCKI/Ie U XUMHUYCCKUC CBOI\/'ICTBa, IIPUMCHCHUE, CIIOCOOBI TTOJTYyUCHUA.

Kuciote! u conu

2.4

Momsipablii 00bEM ra3oB. PacuéTel M0 XUMHUYECKUM YPaBHEHUSAM

2.5

®dusznyeckue CcBoOMCTBA BOAbl. Boma kak pacTBopuTeiab. PacTBOpBL.
HacepimienHple U HeHaChIEHHBIE pAacTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass 1051 BelleCTBa B pacTBOpe. XHUMHUYECKHE CBOWCTBAa BOJBI.
OcHoBanusi. Ponb pacTBOpoB B MpUpOJE W B KH3HU 4esnoBeka. KpyroBopot
BOABI B TNpuUpojie. 3arps3HeHHE NPUPOAHBIX BojA. OXpaHa M OYMCTKA

IMPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdyeckux coenuHenunid. Oxcuapl. Kitaccudukanus
OKCHIOB. cosieoOpasyromiie (OCHOBHBbIC, KHCIOTHbBIC, aM(pOTEepHbIE) U
HecosneoOpasyromue. Homenknarypa okcujgoB. dusmueckne u XUMUYECKHE

CBOMCTBA OKCHJIOB. HOHy‘leHI/IC OKCHIOOB

2.7

OcHoBanust. Kiaccudukauus ocHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHMH. PU3NYECKHE U XUMHUYECKUE CBOMCTBA

ocHoBaHuu. [loryyenne ocHoBaHUM

2.8

Kucnotel. Knaccudukanus kucior. Homenknarypa kucnor. dusmdeckue u
XUMHUYECKHE cBoMcTBa KUCIOT. Pan aktuBHocTh MetauioB H.H. Bbekerosa.

HOHy‘-ICHI/IC KHCJIOT

2.9

Comn. Homenknatypa coneil. @u3nuecKue M XUMUYECKHUE CBOMCTBA COJIECH.

[Tonyuenue conen




2.10

I'enermueckas CBA3b MCXKAY KilaCCaMH HCOPTaHNYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XHMMHUYECKUN  OKCIEPUMEHT. KAYECTBEHHOE  OIPEACIICHHE  COACPKAHUS
KHCJIOpPOJIa B BO3JAyXE, MOJy4YeHHE, COOMpaHHe, pacrno3HABaHUE U HU3yUCHHE
CBOMCTB KHCIIOpOJa, HAOJIIOJICHUE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOJIOM U
yCJIOBHsSI BOBHUKHOBEHHS M MPEKpalieHus: roperus (moxapa), 03HaKOMIJICHHE C
oOpasliaMu OKCHUJOB M OIMCAHME UX CBOICTB, IMOJy4YeHHE, COOMpaHHUE,
pacro3HaBaHHe W HW3ydYeHHE CBOWCTB BOjOpoja (ropeHue), B3aMMOICHCTBHE
Bojiopoaa ¢ okcuaom meau(ll) (Bo3MOXKHO HCIOB30BaHUE BHICOMATEPUATIOB),
HaOmofeHe O00pa3loB BEHIECTB KOJIMYECTBOM 1 Mo, UCCleIOBaHKE
OCOOEHHOCTEW PacTBOPEHHS BEIIECTB C pPa3IMYHOM  PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHON MAacCCOBOM JI0JIEM PacTBOPEHHOTO
BEIIECTBA, B3aUMOJCHCTBHE BOJBI C MeTalaMd (HAaTpUEM U KaJbIUEM)
(BO3MOKHO HCITOJIb30BAaHME BHICOMATEPHAIIOB), OINpEACICHUE PacTBOPOB
KUCJIOT M IIEJI0OYe C TOMOINBI0 HWHIWKATOPOB, HCCJEIOBaHHE 0Opa3IoB
HEOPraHWYECKUX BEIICCTB pa3IMYHBIX KJIACCOB, HAOJIOJEHNE W3MCHECHHS
OKpPAacKM HWHIUKAaTOPOB B pacTBOpax KHUCIOT U IIeNoued, H3yyeHue
B3aumoeiicteus okcuaa meau(ll) ¢ pacTBopoM cepHOW KHCIOTHI, KHUCIOT C
METaJUIaMH, PEaKIMid HEUTpaIu3aluu, MOTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajjla JpYruM U3 pacTBOpa COJH, pelIeHUe
SKCIIEPUMEHTAJIBHBIX 3a7au Mo TeMme «BakHeilne Kiacchl HEOPraHMYECKUX

COCTUHEHUN»

[Tepunoanueckwnii 3akoH u [lepuoaudeckas cucTeMa XMMUYECKHUX JIEMEHTOB
.M. MenpaeneeBa. CTpoeHue aToMOB. XUMUYECKasi CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIBHBIC PCAKIINH

3.1

[lepBeie mOMBITKM KiIacCUPUKALMKM XUMHUYECKUX dieMeHToB. [loHsTHE O
rpyInmnax CXOMHBIX 3JIEMEHTOB (I[EIIOYHBIC U INEIOYHO3EMEIbHBIC METAJLIBI,
rajoreHbl, WHEPTHBIC Ta3bl). DJEMEHTBHI, KOTOpble 00pa3yroT amdoTepHbie

OKCHUIBI U THAPOKCHUBI

3.2

[Tepuonnueckuit 3akoH. [lepuoanueckas cucteMa XMMAYECKUX diemMeHToB J[. M.
Menpeneena. KopoTkonepuoanas u JUTMHHOIIEPUOIHAS (hopMbI
[lepuonnueckoit cucremsbl Xxumudeckux dneMeHroB .M. Menneneesa.
Ilepuoapr m rpynmbl. PU3WYECKUH CMBICI MOPSAIKOBOIO HOMEpa, HOMEpPOB

nepuoaa U rpyImibl 9JICMCHTA

3.3

CTpOCHI/IC atroMoB. CoCTaB aTOMHBIX AACP. M3oTomEL. 3HCKTpOHBI. CTpOCHI/IC

OJICKTPOHHBIX 000JI0YeK aTOMOB TEPBLIX 20 XMMHYECKUX DJIEMCHTOB




[Iepnonnueckoi cucremsl .M. Menneneesa. XapakrepucTuka XUMUYECKOTO

3JIEMEHTA MO €ro nojoxeHuto B [lepuonnueckon cucreme /.M. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs pajanyca aTOMOB XHMMUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TPYNIAM M IEPUOJAM.
3unauenue [lepuonmueckoro 3akoHa u Ilepuonuyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB JUIsl Pa3BUTHs Hayku W npaktuku. /.M. MenneneeB — y4yéHblil u

IpaKJaHUH

3.5

Xumuueckasi cBsi3b. KoBamenTtHas (MoisipHas W HEMOJSIpHAs)  CBS3b.

SHGKTPOOTPI/IIIaTCJ'II)HOCTB XHUMHUYECKUX 3JIEMEHTOB. MIoHHas CBI3b

3.6

Crenenb okuciieHus. OKUCIUTEIHFHOBOCCTAHOBUTEIIBHEIC peaKknuu. HpOHCCCBI

OKHCJICHUS B BOCCTaHOBJICHUs. OKUCIIUTENIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUH HKCIEPUMEHT. H3y4YeHHE O0pa3loB BEIIECTB METAIOB U
HEMETAJUIOB, B3aMMOJCHCTBHE THJIPOKCHIA LHWHKA C PAacTBOPAMHM KHCIOT H
LIEJI0YEHN, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOMIMUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAaHOBHTENIBHBIX Peakiuii (ropeHue, peakiiuy pa3aoKeHus!, COCAMHCHHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COJEPKAHUS

BCIHGCTBO U XUMHUYCCKasa pCaKlus. HOBTOpCHI/Ie

1.1

[Tepuonuueckuit 3akoH. [lepuoauyeckas cucrema XUMU4YecKux snementos .M.
MenneneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKHX DJIEMEHTOB TMEPBBIX TPEX INEPHOJIOB, KayMsl, KadbllUd M HUX
COCIMHCHHI B COOTBETCTBHHM C IIOJIOKEHHEM 3JieMeHTOB B Ilepmoamueckoii

CUCTCMC U CTPOCHUEM HX aTOMOB

1.2

CTpOGHI/IC BCIICCTBA. BUIBL XHMHYCSCKOH CBsI3U. THIIBI KPpUCTAJINYCCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peH_IéTKI/I
1 BUJIa XMMHYECKOM CBS3H. KJ'IaCCI/I(I)I/IKaI_[I/IH U HOMCHKIJIaTypa HCOPIraHUYCCKUX
BCIICCTB (MC)K,HYHaPOJIHaSI )51 TpI/IBI/IaJ'ILHaSI). XHUMUYECKHE CBOMCTBA BEIECTB,
OTHOCAIIUXCA K  pa3JInYHbIM KJ1acCcaM HCOPTraHNYCCKUX COCIHMHEHMH,

TCHCTUYCCKAsA CBA3b HCOPTAaHUYCCKUX BCIICCTB

1.3

Krnaccudukarysi XaMHYECKUX peakiMid 1Mo pa3InyHbIM MpH3HAKaM (110 YUCTy U
COCTaBy YYacTBYIOLIMX B PEAKIMU BEIIECTB, MO TEMJIOBOMY 3(QeKTy, Mo

W3MEHEHHUIO CTENeHEH OKHCICHUS XMMHYECKHUX 3JIeMEHTOB, IIO O6paTI/IMOCTI/I,




M0 YYacTHIO KaTajgu3aropa). OK30- M  DHIOTCPMUYECKUEC  PEaKIHH,

TEPMOXMMHUYECKHUE YpaBHEHUS. [[oOHATHE O CKOPOCTU XUMHUYECKON PEaKIUU

1.4

[Tonatue 06 0OpaTUMBIX M HEOOPATUMBIX XUMUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M TeTEPOTEHHBIX peakuusax. [[oHsITHe 0 XUMHYECKOM paBHOBECHH.
@akTopbl, BIMAIONIMNE HAa CKOPOCTh XHUMHYECKOW pEaKIHd W TOJOXKCHHE

XUMHUYCCKOI'0 PaBHOBCCHA

1.5

OKHCINTENBEHO-BOCCTAHOBUTEIIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHHe  ypaBHEHUN
OKHCJIUTENBHO-BOCCTAHOBUTEIIBHBIX ~PEAKLIMH € HCIOJIB30BAHMEM METOJA

3JICKTPOHHOTO OanaHca

1.6

Teopust 37€KTPOIUTUYECKON AUCCOIMALMU. DIEKTPOJIUTHI U HEIEKTPOIUTHI.
KaTtnonsl, aHnoHbl. MeXaHH3M TUCCOIMAIMU BEIIECTB C PA3NMYHBIMU BUIAMH
xumuueckoi cBszu. CreneHp nucconuanuu. CuibHbIE U C1a0ble AIEKTPOJIUTHI.
Peakiun moHHOTO OOMEHa. YCIOBHS MPOTEKaHUS pEeaklMii MOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHbIE HWOHHBIE ypaBHEHUs peakuuid. CBOMCTBAa KHCIIOT,
OCHOBaHMH ¥ COJEH B CBETE TMPEACTABICHUH 00 DSIEKTPOIUTHUECKON

nuccounanuu. KauectBeHHble peakiiuy Ha HOHBI. [loHsITHE O TUApOIU3E coneit

1.7

XUMUYECKUN DSKCIIEPUMEHT. O3HAKOMIIGHHE C MOJEISIMH KPUCTATLTHYECKUX
pemETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U HeMeTawioB (rpadura u
amMasa), CIOKHBIX BEHICCTB (XJIOpHIa HATPHS); MCCIICAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuuu OT BO3ACUCTBUS pa3IMUHBIX (DAKTOPOB;
UCCIIEJIOBAHUE  DJIEKTPOIIPOBOJHOCTH  pPacTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMALIMN  KHCJIOT, IMIejo4edd © cojei (BO3MOXKHO HCIIOJIb30BAHHE
BU/ICOMATEPHAJIOB); MPOBEJICHHUE OIBITOB, HWUIIOCTPUPYIOUIMX MPHU3HAKA
NPOTEKaHHs peakinii HOHHOrO oOMeHa (00pa3oBaHUE OCalKa, BBIICICHUE rasa,
00pa3oBaHUE BOJIbI); ONBITOB, MILTFOCTPUPYIOIINX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBHUTEJILHBIX Peakiuii (rOpeHne, peakiuk Pas3iioKCHUs, COCIMHECHHS);
pacno3HaBaHNE HEOPTraHUUYECKHUX BEIIECTB C OMOIIbBIO KAUECTBEHHBIX PEAKIINI

Ha MOHBI, pCIICHHUE 3KCIECPUMCHTAJIbHBIX 3aJ1a4

Hemetamnsl 1 uX coeAUHEHUS

2.1

O6ma51 XapPaKTCPUCTUKA TaJIOTCHOB. OcobenHocTH CTPOCHUSA  aTOMOB,
XapPaKTCPHBIC CTCTICHU OKUCIICHUS. CTpOCHI/IC n (I)I/ISI/I‘-IGCKI/IC CBOMCTBA IIPOCTBIX
BEIIECTB — TajJOreHOB. XHMMHYECKHE CBOMCTBa Ha ImpuMepe  XJiopa
(BSaHMOHCﬁCTBHC ¢ MfETalllaMH, HEMCTaJlllaMH, IJ_[CJ'IO‘-IaMI/I). XHOpOBO,Z[OpO)I.

ConsHas KHCJI0Ta, XUMHUYECKHUE CBOMCTBA, TOJIYUCHHEC, IPUMCHCHHC. I[CﬁCTBPIC




XJ0pa U XJIOPOBOAOPOJA Ha OpPraHM3M 4eJIOBEKa. BaxkHeHIne XJIOpuabl U UX

HaxO0JICHUE B MPUPOJIC

2.2

OObmas xapaktepuctuka 31eMeHTOoB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENeHN OKuciaeHus. CTpoeHue u GU3NIEeCKue CBONCTBA
IPOCTBIX BEIIECTB — KHUCIOpOJAa M CEpbl. AJUIOTPOIHBIE MOJU(PHUKAINN
KHCIOpoJa U cepbl. XUMHUYECKUe cBoicTBa cepbl. CepoBOIOpPOM, CTPOEHUE,
¢usnveckne W XUMHUYECKHE CBOWCTBA. OKCHIBI Cepbl KakK MPEICTaBUTEIN
KHCIIOTHBIX OKcuIoB. CepHast KuciaoTa, QU3NYECKHE M XUMHUYECKHE CBOMCTBA
(oOmme kak mpeacTaBUTENs Kiacca KUCIOT U crenupuyueckue). XUMHYCCKUES
peakuuu, Jiexalnue B OCHOBE MPOMBIIIJIEHHOIO croco0a IMOITy4eHHs] CepHOM
kucnothl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHas peakius Ha
cynbdar-uoH. Haxoxxnenne cepel U €€ COCIMHEHHH B MPUPOJE. XUMHYECKOE
3arpsi3HEHUE OKPYIKAKOIICH Cpellbl COCTMHEHHSIMHU Cepbl (KHUCIOTHBIC OXKIH,

3arpsi3sHEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro MpeI0TBPAIECHHUS

2.3

Obmass xapaktepuctuka 3jaeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENIEHN OKUCIICHUS. A30T, pacipocTpaHEeHHe B IPUPO/IE,
(bu3mvecKkue U XUMHUYECKHE CBOMCTBA. KpyroBopoT a3zoTa B npupoje. AMMUaK,
ero (usmyeckre M XMMHUYECKHE CBOMCTBA, MOJyuyeHHe U npumenenue. Comnu
aMMOHHMS, UuX (Qu3HUecKHue M XUMHYECKHe CBOWMCTBa, NpPHUMEHEHHE.
KauecTBenHas peakiusi Ha MOHbI aMMOHHMS. A30THas KUCJIOTa, €€ IMOJIy4YeHHUE,
¢busnueckre W XUMHYECKHe CBOMCTBa (00OIIMEe Kak MpeACTaBHTENs Kiacca
KUCIIOT M creuuduyeckue). Vcmons30BaHUe HUTPATOB U COJICH aMMOHHS B
KayecTBe MUHEPAIbHBIX yH0OpeHHil. XUMUYECKOe 3arpsi3HEHUE OKpY’Karolei
Cpenbl COSTMHEHUSIMH a30Ta (KMCIOTHBIC IO/, 3arps3HEHUE BO31yXa, MOYBBI

U BOJJOEMOB)

2.4

®dochop, amnorponHsle Mogudukanuu Gocdopa, dhuzMUECKUEe U XUMUUYECKUEC
cBoiictBa. Oxcun dochopa(V) u dochophas kuciora, Qusnveckue u
XUMHUYECKHE CBOWCTBaA, momydeHue. lMcmonp3oBanue QochaTtoB B KauecTBe

MUHEPAIbHBIX Y00peHHi

2.5

OOmast xapaktepuctuka 31eMeHToB |VA-rpynnbel. OcOOEHHOCTH CTpOCHHUS
aTOMOB, XapaKkTepHble CTENEeHW OKUCIEHUs. YTJIepoJ, auIOTpPOIHbIE
MOJIU(UKAIMK, PAaCHpOCTpaHEHUE B TNpuUpojae, (U3MYecKHe U XHUMHYECKHe
cBoiicTBa. Ancop6uusa. Kpyrosopor yrinepona B mpupoze. OKCHabl yriiepoaa,
ux (pu3nueckue M XUMHUYECKHE CBOMCTBA, JCWCTBHE Ha JKUBBIE OPraHU3MB,

MOJIYUCHUC U TIPUMCHCHUC. OKOJIOTHYECKHUE HpO6HCMBI, CBA3aHHBIC C OKCHUIOM




yrinepona(lV); rumnoresa T00aJbHOrO IMOTEIUICHUS KJIMMAara, MapHUKOBBIN
a¢dekr. YrompHas KuciaoTa W €€ CONMM, WX (UINYECKUE U XUMUYCCKUE
CBOWMCTBa, MOJyYeHHE M NpHMeHeHHe. KauecTBeHHas peakius Ha KapOoHar-
HoHBL. Vcnosp3oBanre KapOOHATOB B OBITY, MEIUIMHE, MMPOMBIIUIIEHHOCTH U

CEJILCKOM XO3AIHCTBE

2.6

[lepBoHauanbHBIE MOHATHS 00 OPraHWYECKHX BEIIECTBaX KaK O COCIMHEHUSX
yriiepona (MeTaH, 3TaH, ATWIEH, AaleTHICH, 3TaHOJ, TJHUIEPHH, YKCYyCHas
kuciora). Mx coctaB u xummdeckoe crpoeHue. [IoHSTHE O OMOJIOTHYeCKH
BAKHBIX BEILIECTBAX. MXHUpax, OelKkax, yIriaeBoJax — WU HMX pOJIM B IKU3HU
yeloBeKka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHUYeCKHUX

COCTMHEHUN

2.7

Kpemuuit, ero ¢usnueckue ¥ XMMHYECKHE CBOWCTBA, TMOIy4YeHHE U
npuMenenne. CoenuHeHHusi KpeMHUsi B mpupoje. OOmme mpeactaBieHus 00
okcuae kpemuus(lV) u kpemuneBoit kucinore. CUIHKATHI, UX UCIOIB30BaHUE B
OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH. Ba)KHEHITne CTPOUTETHHBIE MaTePUATBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OCTOH, Xene300eToH. I[Ipobraembl Ge3zomacHOTO

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MAaTEPHUAJIOB B HOBCGI[HGBHOI\/'I KHU3HHU

2.8

XUMHUYCCKUN HKCIIEPUMEHT: H3Yy4YeHHE OOpa3llioB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBHI; MPOBEACHUE KAYECTBEHHBIX PEAKIMN HAa XJIOPH]-
WOHBI W HaOIIOJCHUE TPU3HAKOB HMX TPOTEKAHUS, OIBITHI, OTPAKAIOIIHEC
(busnyeckre ¥ XMMHYECKHE CBOMCTBA raJIOr€HOB M MX COCIHMHEHHH (BO3MOYKHO
UCIIOJIb30BAHNE BHICOMATCPUAIIOB);, O3HAKOMIICHHE C O0pas3laMu XJIOPHIOB
(raymoreHuIOB); O3HAKOMJICHHE C oOOpasiamMu ceppl U €€ COeTUHEHUSIMHU
(BO3MOKHO ~ KCIIOJIb30BaHME BHICOMATEPHANIOB); HAOIIOJEHHE Ipolecca
oOyrauBaHuUsl caxapa IOJ JEeHCTBHEM KOHIEHTPUPOBAHHON CEPHOW KHCIOTHI,
U3y4YEeHHE XMMHUYECKUX CBOMCTB pa30aBICHHOW CEPHON KHUCIIOTHI, MPOBEICHHE
KauyeCTBEHHOM peakiuu Ha cyiabpaT-uoH U HaONIOJeHHWE TMpHU3HaKa eé
MPOTEKaHUsl; O3HAKOMIIEHHE ¢ (PU3UYECKHUMH CBOMCTBaMHU a30Ta, ¢ochopa u ux
coenuHEeHUH (BO3MOXKHO HCIOJB30BaHME BHUICOMATEPHUANOB), OOpa3aMu
a30THBIX U (HOCHOPHBIX YIOOpEeHUM; MoTydeHrne, cobupaHue, pacrio3HaBaHue U
U3Y4YEHUE CBOWCTB aMMHUAaKa; MPOBEJICHHE KAYeCTBEHHBIX pEaKIMil Ha HOH
aMmmMoHMsT u  (dochaT-uOH © HU3YYCHHE MPU3HAKOB WX TPOTEKAHUS,
B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHON a30THOW KHUCJIOTHI C MEbIO (BO3MOXKHO
WCIIOJIb30BAHUE BUJACOMATEPHAJIOB); HW3ydYeHHE MOJIENICH KPHCTALTHUECKUX
pemérok anMasa, rpaduta, GQyIepeHa; O3HAKOMIEHHE C TIPOIECCOM

a,ucop6u1/11/1 paCTBOpéHHBIX BCIICCTB AKTHBHUPOBAHHBIM yrnéM n YCTpOﬁCTBOM




IIPOTUBOra3a; IOJIydeHHE, COOMpAHUE, PACIIO3HABAHUE U HM3yUEHUE CBOMICTB
YIJEKUCIIOrO Trasa; IMPOBEJICHWE KAYSCTBEHHBIX pEaKIuii Ha KapOoHAT- U
CUJIMKAT-UOHBl M H3YyUYECHHUE TMPU3HAKOB HX NPOTEKAHMS, O3HAKOMIICHHE C
MPOIYKIUEH CUJIMKATHON MPOMBIIIJICHHOCTH; PEIICHUE AIKCIEPUMEHTATbHBIX

3a71a4 110 TeMe «BaxkHeiinne HeMeTaUIbl 1 UX COEAUHEHUI»

MeTauisl 1 uX COCIUHCHU A

3.1

OO6m1ast XxapakTEpPUCTHKA XUMHUECKUX JJIEMEHTOB — METAJNIOB HA OCHOBAHUH UX
nojnoxkennsa B Ilepuogmyeckoi cucrtemMe XuUMHYEeCKHX diaeMmeHTtoB JI.M.
MenneneeBa u ctpoeHust aromoB. CTpoeHHne MeTallIoB. MeTtannudeckasi CBsI3b U
METAJUTMYECKass KpUCTaJUIMYecKass pemérka. ODIEeKTPOXMUMHYECKUH  psif

HaIpsKEHUH METaJIOB

3.2

duznyeckne U XMMUYECKHE CBOMCTBA MeTayioB. OO0IIMe crocoObl MOTyUYeHHs
MeTtaiioB. [loHsATHE 0 KOPPO3UM METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3un. CrutaBel (CTasib, 4yryH, JIOPATIOMHUHAN, OPOH3a) M X IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenoynbie MeTamabpl: moJiokeHue B llepmoamdeckod cucTemMe XUMHUYECKHX
aneMmenToB J[.MI. MeHaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJIEHHE B MPHUPOJIE.
dusznyeckre ¥ XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpust U Kausi). OKCHIbI 1
TUAPOKCHIIBI HaTpus © Kanus. [IprMeHeHHe IIEeNTOYHBIX METaUIOB M HUX

COCIMHEHUN

3.4

[llemouno3emMenbHBICE  METAIBI MarHUid W KajJbLIMM. TIOJIOXKCHHE B
[Tepuonuueckoil cucreme xumMmuueckux sneMeHToB [[.M. MenneneeBa; cTpoeHue
WX aTOMOB; HaxOXJAeHHE B npupozac. PU3MYECKHEe U XHUMHUYECKHE CBONCTBA
MarHus W Kajbliusa. BaHeliline coeauHeHHMs Kaiublus (OKCHI, THIPOKCH,

conn). XKEcTKoCTh BOBI U CIOCOOBI €€ yCTpaHSHHUS

3.5

AmoMuHM: TIosIokeHUe B Ileproauyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
.. MenneneeBa; CTpOCHHE aTOMa; HaxXOXkJeHWE B mpupoje. Duznyeckue u
XMMUYECKHEe CBOWCTBA amOMUHHS. AM(OTEepHbIE CBOICTBA OKCH/IA U TUPOKCHIA

AJITFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoguueckoil cucreme xumuueckux snemeHtos /.M.
MenpneneeBa; CTpOEHUE aTOMa; HaxXOXKJIEHUE B npupone. Pusndyeckue u
XMMHYECKHE CBOMCTBA kene3a. Okcuipl, ruapokcuasl u comu kenesa(ll) u

xene3a(lll), ux cocras, CBOWCTBA U MOJTYyUYCHHE

3.7

XUMHUYECKUMN SKCIEPUMEHT. O3HAKOMIJICHUE C 06pa3I_IaMI/I MCTAJIJIOB M CIIJIaBOB,

nux (I)I/ISI/I‘-IGCKI/IMI/I CBOMCTBaMH, HU3YYCHUC PC3YJIbTATOB KOPPO3HWU MCETAJIJIIOB




(BO3MOXHO UCTIOJIb30BaHUE BUJICOMATEPUATIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHSI OKCHJA KaJblU ¥ HATPUs C BOAOM  (BO3MOXHO
HCIOJIb30BAHUE BHICOMATCPHAIIOB); HMCCJICIOBAHUE CBOKMCTB JKECTKOW BOIBI;
npolecca TOpeHUsi kene3a B Kuciaopoxe (BO3SMOKHO — HCIOJIb30BaHUE
BHJICOMATEPHAJIOB); MPHU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIMi Ha HOHBI
(Marnus, xaneius, amomunus, uHka, xenesa(ll) u sxemesa(lll), memu(ll);
HAO0JIIO/ICHUE U ONMHUCAHUE MPOIIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMM HATPUSA,
Kaauss W Kaublus  (BO3MOXKHO — HCIIOJB30BAHHWE  BHJICOMATCPHAIIOB);
uccaeaoBaHue aM(OTEPHBIX CBOWCTB THUAPOKCHAA QIIOMUHHUS M THUIPOKCHIA
[IMHKA, pelIeHNE IKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelie MeTaibl 1

HX COEIUHEHUS»

XHUMHS ¥ OKpY’Karolas cpeaa

4.1

HoBsie Matepuanbl U TeXHOJIOTMU. BemecTBa M mMarepuanbl B MOBCEIHEBHOM
JKA3HU 4YeJIOBEKa. XUMHS U 3[I0pOBbE. be3omacHoe MCMoOab30BaHKUE BEIIECTB U
XUMHAYECKUX peakiuii B ObITy. IlepBas moMomp Mpu XUMHUYECKHUX OXKOrax M

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TPAMOTHOCTH.  XHMHUYECKOE  3arpsa3HEHHUE
okpyxkaromieit cpeasl [1JIK. Porms XxuMum B pelnieHnr 3KOJIOTHYECKUX MPOOIIEM.
[TpuponHble HMCTOYHUKH YIJIEBOMOPOAOB (Yrojib, MPHUPOAHBIA ra3, HedTs),

OPOAYKTHI UX MEPepabOTKH, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMHYECKUHN IKCICPUMEHT: U3yueHHe 00pa3IioB MaTepuasioB (CTEKJIO, CIUIABBI

MCTAJIJIOB, IMOJIMMCPHLIC MaTCpI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D 110 XUMUU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TpeGoOBaHUS K NPEAMETHBIM pe3y/ibTaTamM
0a30BOr0 YPOBHSI 0CBOeHHs OCHOBHOI 00pa3oBaTe/bHOIi
NPOrpaMMbl OCHOBHOI0 0011ero oopazoBaHusi Ha ocHoBe ®I'OC

1

[IpencraBnenue:

1.1

O TI03HABA€MOCTH SBJIEHUH MPUPOJbl, TOHUMAHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAayKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIed KyJbTyphl U MPaKTUYECKOU
NESITEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOrO OOIIECTBa,

IIOHUMAHHUEC MECTAa XUMUHN CPEIAU NPYTUX €CTCCTBCHHBIX HAYK

1.2

0 HAyYHBIX METOJaX TMO3HAHHUs, B TOM YHCJIE DKCIEPUMEHTAIBHBIX H
TEOPETUYECKUX METO/IaX HCCIEOBAaHUS BEIIECTB W HM3yYCHHS
XUMUYECKUX  PEaKIHWi; yMEHHE HWCIOJb30BaTh MOJACIH IS

00BACHEHHUS CTPOCHHA aTOMOB U MOJICKYJI

1.3

o chepax nmpodeccuoHaTBHOM JEeSTENbHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJOTHSIMHM, OCHOBAaHHBIMU Ha JOCTHKEHUSIX
XUMHUYECKONH HayKH, 4YTO IO3BOJUT OOydYaloIIUMCS pPacCMaTpHUBATh
XUMUIO Kak cepy cBoeilt Oyayuieil npodeccHoHaNbHON NesTebHOCTH
U cAenaTh OCO3HAHHBIM BBIOOp XMMHMM Kak MPO(UIBHOrO Mpeamera

IpU NEPEXO/I€ Ha YPOBEHb CPEAHETO 0011Iero 00pa3oBaHus

Bnagenue cucremMod XHUMHUYECKMX 3HAHUN H YMCHUC NIPHUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKJIKOYACT.

2.1

Ba)XKHEHIINE XMMUYECKUE IOHATHS. XUMHUYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTEJBHBIE aTOMHas W MOJIEKYJIspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb (CPEHHSS), XUMHYECKas
pEeaKkuMs, peakuuu COCIUHEHHS, PEAKLUHM Ppa3JIOKEHHs, pPEeaKkuuu
3aMeIleHNs, peakiMu OOMeHa, TerIoBoW 3(PQeKT peakiuu, 3K30- U
SH/IOTEPMHUYECKHE PEAKIMH, PAcTBOpP, MaccoBas J0JII XUMHUYECKOrO
2JIEMEHTA B COEMHEHNH, MaccoBasi OISl U MPOLIEHTHAs! KOHLIEHTPaLUs

BCIIICCTBA B paCTBOPE, AP0 aToMa, BHCKTpOHHLIﬁ CJIOM aToMa, aTOMHas




opOutanp, pagdyc aToMa, BaJCHTHOCTb, CTEHNEHb OKHUCIICHUS,
XUMHYECKAs CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HETIOJISIpHAs
KOBaJE€HTHasl  CBSI3b, HMOHHAas  CBfA3b, METALUIMYECKAs  CBSI3b,
KpUCTAUIMYeCKasi pemérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJICKYJISIDHAs), MOH, KAaTHOH, aHWOH, DJICKTPOJHMT M HEIJICKTPOJIHT,
JNEKTPOINTHYECKAasT ~JAUCCOLMALMS, PEAKIUM HOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUM,  OKUCIUTEb U
BOCCTAHOBHUTENb, OKUCIEHUE M  BOCCTAHOBIICHHE,  JJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMblE pPEaKIIUH,
CKOpPOCTh XUMHYECKOW peakuuy, Karanmszarop, IIJK, xkopposus

MCETAI0B, CIIJIaBbI

2.2

OCHOBOITOJIATaloOlIMe 3aKOHbl XHMHUHU: 3aKOH COXPAaHEHHUS MAacCChl,
nepuoanueckuii 3axkoH JI[.MI. MeHngeneeBa, 3aKOH TOCTOSHCTBA

COCTaBa, 3aKOH ABOTrajipo

2.3

TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpDHAsE ~ Teopus, TEOpUS

AJICKTPOTUTUUECKOMN AUCCOIMAIIIHI

Brnanenue ocHOBaMu XMMHUYECKON TPAMOTHOCTH, BKITFOUAOLIEH

3.1

yMEHHE MPaBUIbHO UCIOJIb30BaTh U3YUYEHHBIE BEIIECTBA U MaTEpUAIIbI
(B TOM uHcIe MUHEpalbHbIC YIOOPCHHsS, METaUIbl W CIUIABHI,
OPOAYKTHl TEepepaboTKUM MPHUPOIHBIX HCTOYHUKOB YTJIEBOAOPOIOB
(yrast, mpupoaHoro rasza, HeTH) B OBITY, CEIbCKOM XO3SIMCTBE, Ha
IPOU3BOJCTBE M MOHUMAaHUE 3HAYEHHUS >KUPOB, OCJIKOB, YIJIEBOJOB
JUIS OpraHu3Ma 4ejioBeKa, yMEeHHEe MPOTHO3UPOBAThH BIUSHUE BEIIECTB
U XMMHYECKHUX IPOLIECCOB HAa OPraHHU3M YEJIOBEKa M OKPY KAIOIIYIO

IPUPOJIHYIO CPEy

3.2

YMCHUC HHTCTIPHUPOBATH XUMHWYCCKHEC 3HAHHA CO 3HAHUAMU OPYTIHUX

y‘IC6HBIX nmpeaAMETOB

3.3

HaJIM4Me OIbITa PabOThl C Pa3IMYHBIMM UCTOYHHMKAMHU HH(OpMaIuu
N0 XUMUHU (HaydyHas W HAYYHO-TIONMYJSIpHAs JIUTEPaTypa, CIOBApH,

CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTHBHO OLCHUBATb I/IH(I)OpMaI_II/IIO O BCIICCTBAX, HX
NIpEeBpallICHUAX n MMPaKTUICCKOM NPpUMCHCHUU n YMCHUC

HCIIOJIB30BaTh €€ JIJIsI peIICHUA y‘-IC6HO-HO3HaBaTeJ'IBHBIX 3aga4

Bnagenue ocHOBaMu IIOHATHHHOIO armapara U CHMBOJMYCCKOI'O

A3bIKa XMMHUHU OJIA COCTaBJICHHA (bOpMyJ'I HCOpPraHNYCCKUX BCIICCTB,




YpaBHEHUM  XMMHUYECKUX  PEAKIMH; OCHOBAMH  XHMHUYECKOU

HoMeHkaTypsl (IUPAC 1 TpuBHanbHOIA)

YMeHue oOBACHATH CBSI3b IMOJIOKEHHs sneMeHTta B [lepuoandeckoit

CUCTEMEC C YHCJIOBBIMU XapPAKTCPUCTUKAMU CTPOCHHA AaTOMOB

5 XMMHYCCKMX OJJIEMCHTOB (COCTaB W 3apsa sjpa, oOIee ducIio
9JIEKTPOHOB), PpACIPEACICHUEM 3JIEKTPOHOB [0 JHEPrETHUCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOJIOB, KAUS U KAJIBIIHS
IIpencraBnenue O  MNEPUOAMYECKONM  3aBUCUMOCTH  CBOMCTB
XMUMHYECKHX 3JIEMEHTOB (pajuyc atoma, 3JeKTPOOTPHIATEIBHOCTD),
6 MPOCTBIX M CIIOKHBIX BEIIECTB OT TIOJOKEHUS JJICMECHTOB B
[lepuomuueckoit cucreme (B MajbIX TEpPHOAaX W  TIaBHBIX
MOJrPYIINax) M 3JEKTPOHHOTO CTPOSHHUS aToMa
7 YMenne kinaccupuIimpoBaTh:
7.1 XUMHUYECKHE DIIEMEHTEI
7.2 HEOpraHNYeCKHe BelllecTBa
7.3 XUMUYECKHUE PEaKIuu
8 YMeHue onpeaensTh.
81 BAJICHTHOCTh M CTEIICHb OKHCJICHHS XMMHYECKUX JJIEMEHTOB, 3apsjl
' HOoHA
8. BUJT XMMHYECKOW CBS3M W THUI KPUCTAIMYECKOH CTPYKTYyphl B
' COEMHEHHAX
8.3 XapakTep Cpeibl B BOJHBIX PACTBOPaAX BEIIeCTB (KUCIOT, OCHOBAHU)
8.4 OKHCJIUTENb U BOCCTAHOBUTEID
9 YMeHue XxapakTepu30BaTh (pU3NUYECKHE U XMMHUCCKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOJAOPOA, rpadur, aamas,
9.1 KpeMmHHH, a3or, ¢ocdop, cepa, XJIOp, HATPHH, Kaluid, MarHHi,
KaJIbIHii, aIFOMUHUMH, JKEIE30)
CIIOKHBIX BEIIECTB, B TOM WYHCIE HX BOIHBIX pacTBOpPoB (BOja,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIbI U THUIPOKCHUIBI
92 metawioB |-11A rpynm, amromunust, meau (l1), tmuka, xenesa (Il u
' I11), oxcunsr yrnepoaa (Il u 1V), kpemuus (1V), azora u pocdopa (Il
u V), cepet (IV u VI), cepuucras, cepHas, a3oTuCTas, a30THas,
¢dochopHas, yroiapHas, KpeMHUEBAsI KMCIOTA M UX COJIH)
9.3 MPOrHO3UPOBaTh M  XapaKTEepU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTHU OT HUX COCTaBa W CTPOCHHA, NMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMMPOTCKAHUA XUMHUYCCKUX

HpeBpameHMﬁ B PA3JIMYHBIX YCIIOBHUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPAaBHEHUS PEAKLUN, B

10
TOM YHCJIC:
10.1 peakuuii HOHHOro oOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaAKITUI
103 WUTIOCTPUPYIOIIMX ~ XUMHUYSCKHE CBOWCTBA HM3YUYCHHBIX KJIacCOB
' (rpyrmim) HeOpraHMYECKUX BEIIECTB
10.4 MOITBEPIKTAIOIIHX TeHETHUECKYIO B3aMMOCBSI3b MEXTy HUMHU
11 YMeHue BoIUUCIATH (POBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJIIPHYIO W MOJISIDHYFO MAacChl BEIIECTB,
' MacCCOBYIO JIOJTFO XUMHAYECKOTO 3JIEMEHTAa B COSTMHEHUN
11.2 MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00BbeM Tra3oB
114 M0 YPaBHEHUSM XHMHYECKUX pEaKIUil W HAXOAWTh KOJIHYECTBO
' BEIIECTBa, 00bEM M MACCy PEareHTOB WM MPOIYKTOB PEAKIIHH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH ~ METOJIaMH  HAy4HOro  mo3HaHus  (HaOJrojeHue,
121 U3MEpEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHKE) NP W3YyYCHUH BEILIECTB U
' XUMHYECKHX SIBIICHHH; yMeHHe chopMmynupoBarh mpolieMy U
MPEUIOKUTH TYTH €€ peIICHUs
122 0e30macHOil pabOThl C XWMHUYECKUMHU BEIICCTBAMH, XUMHUUYCCKOU
' MOCY10i U J1abopaTopHbIM 000PYTIOBaHUEM
MpaBUIaMK 0€30MacHOTO OOPAICHHUS C BEIIECTBAMHU, UCTIOIB3YEMbIMHU
B IMOBCEIHEBHOW YXU3HH, MIPABUIIAMHU TTOBEJICHHS B LENISAX COCPEIKCHHS
123 3I0POBbSI M OKpYJKArolled NTpPUPOJHON Cpeibl, TMOHUMaHHE Bpena
' (omacHOCTH) BO3JEUCTBHS HA >KUBbIE OPraHU3MbI ONPEICIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHUS W TMPEIOTBPAICHHUS MX BPEIHOTO
BO3JICHCTBUSA
13 Hanuyue mpakTHYECKMX HABBIKOB TUIAHUPOBAHHS U OCYIIECTBIICHHS
CJICAYIOIINX XUMHUYECKUX IKCIIEPUMEHTOB:
131 W3yYEHUE U ONMUCAaHUE (PU3MUECKUX CBOWCTB BEIICCTB; O3HAKOMIICHUE

C (bHSI/I‘{eCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSIMU, OIIBITHI,




WUTIOCTPUPYIOLINE MPU3HAKYU MPOTEKAHNUS XUMUUECKUX PEAKIIUM

13.2

U3y4eHHe CII0CO00B pa3/IeNICHUs CMecel

13.3

MIOJIyYEHHUE KHUCIOpOAa M M3YYEHUE €ro CBOWCTB; IIOJy4YEHUE
BOJIOPOZIa ¥ U3YUYEHHUE €ro CBOMCTB; MOJYYEHHME YIJIEKHCIIOTO ra3a u

N3YUCHHUC CT'O CBOﬁCTB; IMNOJIY4YCHUEC aMMHUAaKa U U3YUCHHUEC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

PacTBOPEHHOTO BELIECTBA

13.5

MIPUMEHEHHE MHINKAaTOPOB (makmyca, METHIIOpaHkKa U
beHondTanenHa) Al ONPEICNICHUsT XapakTepa Cpellbl B pacTBOpax

KHUCJIOT U LIEJI0Yen

13.6

WCCIIEZIOBAHME U OMNHCAHUE CBOWCTB HEOPraHWMYECKHX BEIIECTB
pPa3IMYHBIX KJIACCOB; W3YYEHHE B3aUMOJICHCTBHS KUCIIOT C METAJUIAMHU,
OKCHJIAaMH  METAJIIOB, PacTBOPUMBIMH 51 HEPaCTBOPUMBIMH
OCHOBAaHMSIMH, COJISIMH; TIOJyYCHHE HEpPacCTBOPUMBIX OCHOBAHUH,
BBITECHCHHE OJIHOTO MeTajyla JIpyTMM H3 pacTBOpa  COJIH;
ucciaeoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHJIOB QIIOMUHUA U

LIUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 33/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCITUHEHUIY, «INEKTPOTUTHYECKAS
ouccoruanus», «BakHeliine HeMeTaaabl M HUX COSAUHEHUSY,

«Baxneinme MeTalIbl M UX COCOUHECHUA»

13.8

XUMHYECKHE 9KCIIEPUMEHTHI, WLTIOCTPUPYIOIINE IIPHU3HAKU
NPOTEKaHUs peakiuii MOHHOrO OOMEHa; KaueCTBEHHBIC pPEaKIMH Ha
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPax HMOHBI: XJIOPHI-, OpOMUJI-,
wonua-, cynbdar-, docdar-, KapOoHAT-, CHIUKAT-AHHOHHI,
THUAPOKCHI-UOHBI, KATHOHBI aMMOHHS, MarHusi, KajbIUs, aTFOMHHHS,

xkenesa (2+) u kenesa (3+), meau (2+), nuHKa

14

YmMmenne:

14.1

MMPEACTaBJIATL PE3YJIbTATbl OJSKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTclIbCTB, l"pa(bI/IKOB )51 Ta6J'II/II_I U BBIIBJIATH SMIIMPHYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHaBJIMBATh CBA3U MCKAY PCAJIbHO HaGJ’IIO,Z[aeMBIMI/I XUMHUYCCKNUMH
ABJICHUAMU U IpOoLECCaMU, MPOUCXOAAINMU B MAKpO- U MUKPOMHUPCE,

OOBICHATH IPpHUYHHbBI MHOFOO6pa3I/I}I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kox

HpOBepﬂeMLIﬁ JIEMEHT COAECPKAHUA

1

HepBOHa‘-IaJ'IBHI)IG XUMHNYCCKHUEC ITOHATHA

1.1

Uucteie BemecTBa 1 cMec. CriocoObl pa3iesieHust CMeceit

1.2

ATOMBI © MOJICKYIJIBI. Xumuueckue dieMeHTbl. CHMBOILI XHUMHYECKHX

9JICMCHTOB. HpOCTI)IC 1 CJIIOKHBIC BCIICCTBA.

1.3

Xumunueckas popmyna. BageHTHOCTb aTOMOB XMMHUYECKUX J1€MEHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIIICCTB. OTtHocHuTENIbHAs aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIAAPpHasa Macca. MaccoBas J0J1 XUMHUYCECKOT'0 3JIEMECHTA

B COEIUHEHNU

1.5

KonnuectBo BemectBa. Monb. Monsipuas Macca. MonspHbli 00BEM Tra3oB.

Bzanmocss3n KOJIMYCCTBA, MACChl U YHCJIa CTPYKTYPHBIX €IHMHHUIL BEIICCTBA

1.6

dusznyeckre M XUMUUYECKHE SBIICHHSI. XUMUUYECKas peaknusa u eé IIPpHU3HAKM.

3aKOH COXpaHEeHMsI MacChl BEIIECTB. XMMUYECKHE YPaBHEHUS

[Tepuonuueckuii 3akoH u Ilepumomnueckas cucTeEMa XUMHYECKUX SJIEMEHTOB

H.N. MenneneeBa. CTpoeHuE aTOMOB

2.1

[Tepuonuueckuit 3akoH. [lepuoanueckas cucrema XuMU4YeCcKux anementoB [[.U.
MenneneeBa. Ilepuoasl u rpynnbl. GU3NYECKUN CMBICI MOPSIKOBOTO HOMEPA,

HOMCEPOB II€EpHUOJa U I'PYIIIIbI 3JICMEHTA

2.2

Ctpoenue aromoB. CoctaB aToMHbIX siiep. M3ortombl. DnekTponbl. CTpoeHue
JNEKTPOHHBIX 00oJouek aTroMoB mepBbIX 20 XUMHUYECKHX JJIEMEHTOB

Ilepuonnueckou cucremsol [[.1. MeHnneneesa

2.3

3aKOHOMepHOCTI/I B M3MCHEHHUU CBOMCTB XHMUYECKHX D3JIEMEHTOB ICPBbLIX TpéX
INepruoaoB, Kaliusd, KaJIbIHA (pazu/lyca aTOMOB, JJICKTPOOTPULATCIIbHOCTH,
MCTAINIMYCCKUX W  HEMCETANIIMYCCKHUX CBOfICTB) U MUX COCIUMHEHHM B
COOTBCTCTBHUH C IIOJIOKCHHCM DOJOJICMCHTOB B HepHOﬂquCKOﬁ CHUCTEME U

CTPOCHUCM UX aTOMOB

Crpoenue BeliecTa

3.1

Xumudeckas cBsa3b. KoBameHTHas (HOJ'ISIpHaSI n HCHOJ'DIpHaﬂ) CBA3b.
3HeKTpOOTpI/II_IaTeJ'ILHOCTB XUMHUYCCKUX OJICMCHTOB. Honnas CBA3b.

Merannuyeckas CBI3b




3.2

Tumbl KpUCTANTUYECKUX pemiéToKk (aTOMHAs, WOHHAs, METAJUIMYECKasi),
3aBUCUMOCTb CBOMCTB BEIECTBA OT TUINA KPUCTAUIMYECKOM PEIIETKM W BUIA

XUMHUYECKON CBA3U

Baxueiime mnpeacTaBuTENM HEOPraHUYECKUX BellecTB. Hemeramwibl U ux

COCAMHCHUSI. Mertamisl 1 BX COCIUHCHU A

4.1

Krnaccudukanus W HOMEHKIATypa HEOPTaHWMYECKUX COCIMHEHUMN. OKCHJIOB
(coneobpasyromue: OCHOBHBIE, KHCIJIOTHBIE, amdoTtepHsbIe) u
HecosieoOpasyromue; ocHoBaHMW (IENOYM M HEPaCTBOPUMBIC OCHOBAHWS);
KUCIOT  (KUCIIOpOJCO/epKaIlie W  OSCKUCIOPOJAHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); coJiel (CPeTHUX U KUCIIBIX)

4.2

dm3nyeckne W XUMHUYECKHE CBOMCTBA IIPOCTBIX  BEHICCTB-HEMETAJLIOB!

BOJIOPOJIA, XJIOpa, KKCIOpo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dm3nyueckrie W XUMHUYECKHE CBOICTBa IPOCTBHIX BEUICCTB-METAJIOB. JINTHA,
HaTpuA, Kajaus, Marovud W KaJlbludA, aJIIOMHUHHS, XKEJIC3a. BHCKTPOXI/IMI/IIIeCKI/II\/’I

PAI HAIPSKEHUH METAJIOB

4.4

®uU3NYECKUe U XMMHUYECKHE CBOMCTBA BOJAOPOIHBIX COCAMHEHUM HEMETAJUIOB!

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, AMMHAKa

4.5

dusznueckue W XMMHYECKHE CBONCTBa OKCHIOB HemeTamwioB. cepel (IV, VI),
asora(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). Ilonyuenne

OKCHJO0B HEMETAJIIIOB

4.6

Xumunueckre cBoictBa okcuaoB. MetammioB IA—IIIA rpymm, nunaka, memu(ll) u

xenesa(ll, 11). Tlony4enue OKCHIOB METAIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHHMN M aM(pOTEPHBIX THAPOKCHIOB (Ha mpuMepe
THIPOKCHUIOB  alIOMHMHUS, JKeje3a, I[MHKa). [lodyuyeHWe OCHOBaHUH W

aM(bOTEepPHBIX THIPOKCHU]IOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHUCIOT. XJOPOBOAOPOIHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOM, cepHOM, a30THOU, (ochopHOM, KpeMHUEBOH, yroiapHOU. Ocobbie
XUMUYECKHE CBOICTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xumMuyeckue cBoiicTa cpeHux coneil. [lomyuenue comneit

4.10

HOHy‘-ICHI/IC, CO6I/IpaHI/IC, pacrio3HaBaHue BOAOpOa4d, KHUCIOpOAad, aMMMAKa,

YTJICKUCIIOTO Ir'a3a B naGopaTopHH

411

HonyquHe aMMHaKa, CCpHOﬁ 1 a30THOM KHUCIIOT B HNPOMBIIIJIICHHOCTH. OGII.[I/IC

CITIOCOOBI TOJIYUCHUA MCTAJIJIOB




4.12

I'enetnueckas CBA3b MCXKAY KilaCCaMH HCOPTaHNYCCKUX COCI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIUU

5.1

Knaccugukanus XuMUUECKUX Peakuuid MO Pa3IUYHBIM MPU3HAKAM: M0 YHUCITY H
COCTaBy YYAaCTBYIOIIMX B PEAKIHMU BEIIECTB, IO TEIUIOBOMY J(QeKTy, Mo

W3MCHCHHIO CTCIICHCH OKHMCIICHNUS XUMHUYECKUX YJIEMCHTOB

5.2

TemnoBoil 3¢ ekt XuMHUecKo peakiuu, TEPMOXUMUUECKHE YPaBHEHUS. DK30-

1 QHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-IGCKI/IC YpPaBHCHUA

5.3

OKHCINTENEHOBOCCTAHOBUTENIbHBIE peakiuu. OKHCIUTENIN U BOCCTAaHOBHUTEIH.
[Ipoueccel  OKHMCIEHUSI W BOCCTAHOBJIEHMS.  OJEKTPOHHBIM  OayaHc

OKHUCIIUTEIIbHOBOCCTAHOBUTCIILHOM p€akuuu

5.4

Teopust HMEKTPOTUTHYECKON quccoruanui. KaTnoHsl, aHUOHBI. DJIEKTPOIUTHI U

HEDJICKTPOJINUTEI. CuibHBIE U c1a0bIe OJICKTPOJIHUTEI. CreneHb Jucconuanmuu

5.5

Peakiiun moHHOTrO OOMeEHa. YCNOBHUS MPOTEKAHHs pPEaKIMii MOHHOTO OOMEHa,

TIOJIHBIE U COKpAIEHHBIE HOHHBIE YPABHEHHUSI PEAKIUI

XUMUS B OKpY>Karolas cpeaa

6.1

BemectBa u Marepuanibl B TOBCEIHEBHOW JKHU3HM 4YeJoBeKa. be3omacHoe
WCTIOIh30BAHUE BEIIECTB M XMMHYECKUX peakuii B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIIb IPU XUMHUYCCKHUX OXKOrax U OTPaBJICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpy)Karomed cpempl  (KUCIOTHBIC — JOXKIH,
3arpsA3HEHUE TOYBBI, BO3JyXa W BOMOEMOB), CIOCOOBI €ro MpeaO0TBPAICHUS
IIpenensHas momyctumas KouueHtparus Bemiects (ITJIK). Poms xumuum B
pELICeHUH JKOJIOTMYECKUX TpobieMm. YcuiaeHwe mnapHUKOBOro 3ddekra,

pa3pymieHue 030HOBOI'0 CJIOA

6.3

[Ipumenenue cepsl, azora, docdopa, yriepoaa, KpeMHHs] U UX COCAMHEHUN B
ObITY, MeAMIIMHEe, MPOMBIIUICHHOCTH M CEJIbCKOM Xo3siicTBe. [lpumenenue
METAJIOB M CIUIaBOB (CTalb, YyryH, TIOPATIOMHHHN, OpOH3a) B OBITY H
MPOMBILIIEHHOCTH UX coenuHeHui. [loHATHe 0 KOppo3un METANIJIOB, OCHOBHBIE

CITOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

[TpupoaHble WCTOYHHKH YTIIEBOAOPOAOB (Yroyib, HPUPOIHBIA ra3, HedTs),

IPOIYKTHI UX TIepepaboTKH (OCH3MH), MX POJIb B OBITY W MPOMBIIUICHHOCTH

6.5

HCpBOHa‘-IaHLHBIC MOHATHS 00 OpPraHn4yeCKuXx BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MCTaH, OTaH, 9TUJICH, allCTUJICH, 3TAHOJI, TTIMICPHH, YKCYCHAA KI/IC.IIOTa).
[TonsiTHe 0 OMOJIOrMYECKH BaXKHBIX BCILICCTBAX. KHPaX, 6CJ'II(3.X, yrjiaeBoaax — U ux

POJIA B JKU3HU YCIIOBCKA




PacuéTnl:

7.1 1o opMynamM XUMHYECKUX COCTUHEHUI
7.2 Macchl (MaccoBOit) 0K PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YpPaBHEHUSIM







