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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrpPaMMBbl OCHOBHOTO 00IIIETr0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu JaéT TpEACTaBICHHUE O IEJIIX, OOIIeHd CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pazzenaM M TeMaM IMpOorpaMMbl MO XUMHH, OIPEACTACT KOJIMYECTBEHHbIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaroluxcsi, ONpeaeNseT BO3MOXXHOCTH MpeaMera i
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-IO3HABATEIILHOM JCATECILHOCTH OOYYaloIIerocs I10 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUd M 00 HBOJIOIUU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUYarOIINXCS;



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

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTra, KOTOpPBIM  SABISETCS  MeJarorudyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUI XUMHUU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (paKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJICTABICHNUS] O XUMHUUYECKOW COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpYXKalomuid MUpP»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBI.
3amaya y4yeOHOroO MpenMeTra COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHid, B (OpMUPOBAHUH U PA3BUTHHU MO3HABATENIbHBIX YMEHHUH U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCI0BUM, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATH W OIEHUBATH SIBJICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA JUIsi BBIPAOOTKH HKOJIOTHUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U

CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.
OO1ee yuciio 4acoB, OTBEACHHBIX JJISI U3YYEHHUS] XMMHHM Ha YpPOBHE OCHOBHOI'O
oOmero obpaszoBanusi, coctaBisieT 144 gacoB: B 7 kiacce — 72 4dacoB (2 vaca B
HeJeno), B 8 kiacce — 36 yacos (1 yac B Heento), B 9 kiacce — 36 vacos (1 yac B
HEJIETTIO).



COAEPXKXAHUE OBYUEHUA

7 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKUE CBOWCTBA BEIIECTB. ArperaTHO€ COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

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

KommuecTBo BemectBa. Mosib. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUYECKUX peaKUil (COeTUHEHNs, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuXx CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/esieHHs CMEeceil: C MOMOIIbI0 MarHuTa, (pUIbTpOBaHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiye npeacTaBUTEIM HEOPraHUYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYeHHUST KuUclopoda B Jjabopatopuu W TpoMbInuieHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MMapHUKOBOI0 3 deKTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckne CcBoWMcTBa BOAbl. Boma kak pactBopurenb. PacTBOpBIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHbIX Boa. OXpaHa U OUUCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

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

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnueckas CBsSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPECICHUE COAEPKaHUsI KUCIOpoAa B BO3AYyX€, MOJyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHME W M3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJIEIOBAaHUE OO0pa3I0OB HEOPTraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METAJIa JIPYTHMM K3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCcIANTETIbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

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

[Tepunonnueckuit 3akoH. [lepuonnueckas cuicteMa XUMAYECKUX 3JIEMEHTOB [1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonbl. Dnektponsl. CtpoeHune
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

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

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEAUHEHUS).

Mescnpeomemmnuie ceasu



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

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEMIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpalbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

8 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEpPBBIX TPEX NEPUOAOB, Kauus, KalblUsi M HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Krnaccudukanys XuMAYeCKUX peakivii Mo pa3IunIHbIM MpU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

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

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



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

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

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUUAIMUA KHCJIOT, IIEJI0YEe U COoJei
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

9 KIIACC

Hemerauibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaMy, HEMeTaUlaMy, IIeJI04aMH). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IMOJy4Y€HUE, NPUMEHEHHE. [lelicTBre
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeuIme XJIOpUIbl U UX
HAaxO0JICHUE B IIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUEe CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QuU3nUecKne ¢ XUMUYECKHE CBoWcTBa (00Ommue Kak
MPEACTaBUTENSl Kjacca KHCIOT W chneurduyeckue). XHUMHUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue ceppl u €€ COCOUHEHHM B mpupojge. XUMHYECKOEe
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKHUCIEHHUSA. A30T, paclpocTpaHEHHE B MPUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue U npuMeHeHue. Com aMMOHUS,
uX pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoiydeHue, (U3MUecCKue W XUMHUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTAaBUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BOA0EMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPAIBbHBIX yI0OpEHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHUS.  YTIEpOJ,  aJJIOTPOITHBIC
Monu(duKaKMKu, pacrnpoCcTpaHeHWe B TpUPOAE, (U3MUecKHe W XUMHUYECKHUE
cBoiictBa. AncopOius. KpyrosopotT yriepoaa B mpupoje. OKCUbl yriiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOMCTBA, JACWCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
addekt. YronpHas KucaoTa U €€ coiu, uX PU3NYECKUe U XUMUYECKUE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SIMCTBE.

[lepBoHavyabHBIE IOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIUIEPHH, YKCYCHAs KUCIIOTA).
[IpuponHble HCTOUYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTh),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAKHBIX BEIIECTBAX: )KHpaX, OeNKax, yrieBojgax — U uX
polu B OKM3HM 4YellOBeKa. MarepuanbHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeactaBieHusi 00
okcune kpemuus (1V) u kpemuueBoi kuciaore. CHIMKATBI, UX HCIOJIb30BAaHUE B



OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIb30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBCHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXKHO  HCIOJB30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOACHUE Mpoliecca OOyIJIMBaHUS caxapa IoJ| JeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHYECKHUX CBOMCTB
pa30aBlIeHHON CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdar-
WOH W HaOJIOJeHHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIUHEHHHA (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpEeHUM, MOoIydeHue,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Npu3HaAKOB
UX MPOTEKaHMUsI, B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BHJICOMATEPHUAJIOB), M3y4CHUE MoOJIeIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4EHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUTbl U UX COCTUHEHUSD.

XHMHUA M OKpY:KaoUias cpeaa

BemectBa u Marepuanbl B IIOBCEIHEBHOM KHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BaHNE BEILECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpaius BeiecTs, naiee — [1/IK). Ponb xuMuu B pelieHnH 3K0JIOTMYECKUX
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnuie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCu(puKalusi, NEPUOJAUYHOCTh, HaOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJHMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUH 3apsij, MNPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

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

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



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXKAlOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpaA U OOIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOPA3HON COBMECTHOM JEATENbHOCTH NpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAECHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UWHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTMBHOT'O MCIIOJIb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIMW3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

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

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe ACHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

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



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

K konIty oOydenus B 8 kiacce npeiMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBast 0J1s1 XUMUYECKOTO JIEMEHTA B COEAMHEHNUN, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH 3PPEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHMOH, PACTBOp, MaccoBas J0Ji1 BEIIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBiCHUS (HopmMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGCHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbeie u
Oonbllie TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATeILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOJICIUPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHXK U IPYyTHe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIM4YecKas pemiéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHUS (HOpMYyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAaCCY CO€IMHEHUN 1o ¢dopmyiaM, BHA XUMHYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3axkona JI. U. Mennaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpymnma)», manbie u OoNbIIME TEPUOMABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO0 TEIJIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKUCIICHHS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIIUK;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYI0O MOJIEKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBuia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON NEATebHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 okcHugax https://m.eds00.ru/7f41837¢c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' U COMAX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBaHMAX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmunoreka IIOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 7 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 79

I[TPOT'PAMME



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

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 3 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 9 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. MeTaJliIbl M X CO€MHEHUS
. bubmuoreka [IOK
31 Obuge ceofictea MeTanios 4 https://m.edsoo.ru/7f41a636
bubmmoteka IIOK
3.2 B i 11 1 2
QKHEHINe METaJUTbl U UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 15
PesepBHOE Bpems 4 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 36 3 3

9 KJIACC



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

KoauuecTBO 4acoB

DJIEKTPOHHBIE

HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrtpoabnbie IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoThI
pecypcbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
11 [ToBTOpeHwue U yriaydieHne 3HaHu| 6 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
Htoro no paznemny 6
Pa3nen 2. HemeTasJibl M UX COeTUHEHUSI
51 OO01mas xapakTepUCTHKA XUMUYECKUX 4 bubmmoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mras XxapakTepucTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 5 1 2 bubmorexa LOK
' PYITIBL 2-ep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8
KPEMHHUHN ¥ UX COCTUHECHUS
Wroro no pazneny 24
Pa3nes 3.XuMus 1 OKpyxamias cpeaa
3.1 BemecrBa 1 MmaTepuan 3 eJI0BeKa 3 bubmmorexa LIOK
: TBa U MaTCPHAITBI B )KH3HHU YEITOBEK
B P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3



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

bubnunoreka LIOK

PesepBHOE BpeMst 3 https://m.eds00.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36 3 3


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

HOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poias XuMuu B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «[IpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoOBI 1 bu6mmoreka [IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK
s . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOU COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBI M MOTICICITH https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmorexa LHOK
YA v https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 Xumuuaeckas opmyia. BaaeHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0 bubmuorexa [JOK
3JIEMEHTA B COEIUHECHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bubmuoreka [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycii0BUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUUECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX bubmorexa HOK
" N P https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakiuit
18 (coemuHeHNs, pa3IOKECHUS bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTIETUCT 0606yq eHUE U bubmmorexa [OK
I T, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 Kontponbnas pabora Nel mo teme bu6mmorexa [IOK
«BemiecTBa 1 XUMUYECKUE PEAKLIUID) https://m.edso0.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK

BO3Ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa LIOK
poAia (peattt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MOoTy4YeHUsT KUCJIOPO/ia B
23 nabopaTopuu Zlqn OMBIMHCHpHcf[CTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3pPeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMUMHYECKOM YPaBHEHUH, FK30- U https://m.edso00.ru/ff0d4790
SHJOTEPMHUYCCKHUX PEAKIIHIX
TormuBo (He(Th, Yroiab U METaH).
25 3ar }ISHCI-EI/qu];OS . a, CIIOCOOBI z:ro bubamorexa LOK
p AyX4, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[IpakTrueckas padora Ne 3 o Treme
26 «[Tonydyenuie u coOMpaHue KHCIOpo/Ia bubmmorexa LOK
yi . P poia, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxknenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCITOTaX U COMSX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast pabota Ne 4 o teme
bu6mmoreka [JOK
31 «[lonmydenne u coOupanue BoI0po/a,

W3Yy4YEHUE €TI0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
B Y https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
35 ®u3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HaceieHHbIe
37 u HI;HacmpeHHmz acCTBOPBI NI[J:.CCOBBJI bubmmorexa [JOK
5 P PEL https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacCTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpencnEéHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiIaccudUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHnne u XuMHuYeECKUE CBOKWCTBA bubmumoreka [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 CHOCOéBII) IOJI )CHI/I}I XI/IMI/IquKI/Ie bubmorexa LHOK
. i ’ https://m.eds00.ru/00ad9474
CBOIiCcTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'enernueckas cBsA3bp MEXKY KiIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHNEe U cucTEMAaTH3alNs 3HAHAN
B 1 https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
COE€IUHEHU I
IlepBble MOMBITKY KJIaCCU(PUKAIIMT
51 XI/II\I/)II/I‘ICCKI/IX 2JIEMEHTOB 1(?IOH51TI/I6 o bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepuonnueckuii 3aKOH U
52 ITepuoanueckast cucTeMa XUMHYECKUX bubmiorexa HOK
proa https://m.edsoo.ru/00ada52¢c
anemenToB 1. 1. Menneneepa
bubmnnoreka [JOK
53 [Tepromapl, TPYIIITEI, TOATPYIIIBI nbnnotexa 11

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000JI0YECK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA T10 €TI0 MOJI0KCHUIO B bubmuorexa [JOK
ITepronnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3akoHa Jist
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnnoreka [JOK
MenneneeB — y4€Hbld, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adb33c
bu6mmorexa [IOK
59 Hormas xiirieckas coasp https://m.edso00.ru/00adb486
60 KoBasieHTHAs nossipHas XMMU4eCKast bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHast HenossipHasi XUMUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
62 CTeneH, okuCIeHHS https://m.edsoo.ru/00adaab8
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubmuoreka [IOK
peakiuu https://m.edsoo.ru/00adaab8
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [JOK
https://m.edsoo.ru/00adae28
65 KonTtponbHast padora Ne4 o treme bub6nuorexa [IOK
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«CTtpoenue atoMa. XUMUUYECKast CBS3b»

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

66 PesepBHbIil ypok. O0001ICHHE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb076
67 PesepBHblit ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTeMaTru3anus 3HaHUI https://m.edso0.ru/00ad9ch2
68 PesepBublit ypok. O6o0mIeH e 1 1 bubmumoreka [IOK
CUCTEMATH3aLMs 3HAHUU https://m.edsoo.ru/ff0d61c6
69 PesepBHblil ypoOK. O606{HeHHe u
CHCTEMaTH3alus 3HAHUHA
70 PesepBHbli ypoOK. O606£ueHI/Ie u
CUCTEeMAaTH3alMsl 3HAaHHHA
71 PesepBHEIH ypOK. O606?I€HHC u
CHCTEMaTH3alus 3HAaHUHA
79 PesepBHbli ypoOK. O606{HeHHe u
CHCTEMaTH3alus 3HAHUHA
OBLIEE KOJIMYECTBO YACOB I10 7

I[TPOTPAMME
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8 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
[1]
Jr:[;-n Tewa ypoxa Bcero Konrpoabusie  Ipaxrueckue fll:;:eﬂl/lﬂ :)Ig[?a[:():a:feﬂbﬂme
padoThI padoTshI pecypen

[lepuoauueckuii 3aK0OH.
[lepuoaunueckas cucrema

1 XUMHUYECKUX 3jieMeHToB J[. 1. 1 bubmuoreka [JOK
MenneneeBa. 3aKOHOMEPHOCTH B https://m.edsoo.ru/00adb59
W3MEHEHUU CBONCTB XUMUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB

5 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb6b6

3 Bunel XuMHu4ecKkoil CBSI3U U THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK

4 Awmdoreprocts 1 https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bubnunorexa [JOK
PEAKLIHI MO pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHATHE O TOMOT€HHBIX U

7 reTeporeHHbIX peaknusx. [lonsTue o 1 bubnmnoreka [JOK

XUMHYECKOM paBHOBECUU. DAKTOPBHI,
BIIMSIOIIME HA CKOPOCTh XUMHYECKOMN
PEaKIMH U MOJ0KEHHE XUMUYECKOTO

https://m.edsoo.ru/00adbe9a
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paBHOBeCHs

XUMHYECKUE PEAKIIUU B paCTBOPAX)

OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIC bubmuorexa [JOK
8
peakuuu https://m.edsoo.ru/00adc28c
9 Teopust 3NEKTPOIUTHUECKON bubnmoreka [JOK
M CCOIaIIHN https://m.edsoo.ru/00adcade
OCHOBHBIE IOJIOKEHUS TEOPUSL
10 2JIEKTPOJIMTHYECKON JUCCOIIHAIINHT bubmorexa OK
P ’ https://m.edsoo.ru/00adcd68
CwibHBIC U CITa0bIe YJICKTPOIUTHI
11 HMonnsie ypaBHEHUS peaKnii bubmorexa HOK
yp p https://m.edsoo.ru/00add448
XUMHYeCKHEe CBOMCTBA KUCIOT B
12 CBETE MIPEACTABIEHNN 00 bubmorexa [JOK
P N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
XHUMHYECKHE CBOMCTBA OCHOBAHUII B
13 CBETE MIPEACTABIEHNN 00 bubmorexa HOK
peAl . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLIMAIIIHI
XHUMHUECKHE CBOMCTBA COJICH B CBETE
14 MpeJICTaBICHH 00 bu6mmoreka [JOK
3JIEKTPOJIUTUYECKON JUCCOLMALINH. https://m.edsoo.ru/00add9d4
ITonsiTue 0 TuApoOIU3E CoJien
15 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pelirenne 3KCriepuMeHTaIbHBIX bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas pabota Ne2 o teme
bu6mmoreka [JOK
17 «INEKTPOIUTUYECKAS] TUCCOITAATIHSI.

https://m.edsoo.ru/00addecO
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OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJIIOB.
Meramndeckas cBs3b U

bubmuoreka [JOK

18
MEeTaJJINYeCKask KpUCTaIMYecKast https://m.edsoo.ru/00addfe2
pemérka. @u3nyeckre CBOMCTBa
METAJJIOB
XUMHWYECKHUE CBOMCTBA METAJIOB.
19 DIIEKTPOXUMHUUECKUAI P buGnnorexa LIOK
p N P https://m.edsoo.ru/00ade104
HaIpsHKEHUH METaJIOB
OO6mme crocoObl MoTydeHHs
MeraoB. CriaBel. Beruncienns mo
20 ABHEHUSIM XMMHUYECKUX PEAKIMI bubnmorexa LHOK
yp PCEAKIIH, https://m.edsoo.ru/00ade348
€CJIM OJTMH U3 PEarcHTOB COJEPIKHUT
pUMecH
21 [TousATHE O KOPPO3UH METAIUIOB bubnmorexa LHOK
PP https://m.edsoo.ru/00ade488
bu6mmorexa [IOK
22 €JI0YHBIE METAJUIbI
i https://m.edsoo.ru/00ade64a
93 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnuoteka [JOK
KaJnusg https://m.edsoo.ru/00ade64a
24 [IlenoyHO3eMENBHBIE METAILIBI — bubnuotexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ade802
25 Bakueiinme coefMHEHNS KAJILINA Eubmorexa ITOK
a I https://m.edsoo.ru/00adea28
O06o0menne U cucTeMaTru3aIus bubnmoreka [JOK
26 .
3HAHUU https://m.edsoo.ru/00adec8a
JKécTkocTh BOALI M cIOCOOBI €6
bu6mmoreka [JOK
27 ycrpanenus. [Ipaktuueckas pabora

Ne 6 1o Teme "X KECTKOCTH BOABI U

https://m.edsoo.ru/00adec8a
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METO/Ibl €€ ycTpaHeHus"

28 AmomuHui. AMpoTepHbIe CBOHCTBA bubnnoreka [HOK
OKCHJa U THAPOKCHUAA https://m.edsoo.ru/00adeea6
29 Kenezo. Okcuapl, THAPOKCUBI U bubnmoreka [JOK
comu xene3a (1) u sxenesa (1) https://m.edsoo.ru/00adf004
O06o01IeHre U CUCTEMaTH3aIUs
3nanuil. [Ipaktuyeckas pabora Ne 7.
Pemenue sxcriepuMeHTAIBHBIX 33124
1o TeMe «BakHele MeTalIbl U UX
30 coeuHEeHU . Brruncienus mo bu6mmorexa [IOK
YPaBHEHUSIM XUMUYECKUX PEAKLUM, https://m.edsoo.ru/00adf180
€CJIM OJIMH U3 PEarcHTOB JIaH B
M30BITKE UK COJICPKUT MPUMECH.
Brrunciienus MaccoBoOi J1071M BbIX0/a
MPOJIYKTa PEaKIUU
31 O06o0meHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00adf306
KonTponbnas paborta Ne3 mo teme
32 «BaxkHeue MeTallIbl U UX bubmmorexa [OK
https://m.edsoo.ru/00adf518
COCTUHEHUS»
PesepBHblit ypok. O60011eHNE U bubnnorexka [JOK
33 .
CUCTEMaTH3alMs 3HaHUH https://m.edsoo.ru/00adf68a
34 PesepBHblit ypok. O0o01IeHNE U bubnuoreka [IOK
cUCTEeMaTH3alus 3HaHuH https://m.edsoo.ru/00adfc20
PesepBHrlit ypok. O6001ICHHE U bubmmoreka [JOK
35 .
cHCTeMaTHU3alus 3HaHU! https://m.edsoo.ru/00adfd9c
36 PesepBublit ypok. O60011eHNEe U bubnnorexa [JOK

cUcTeMaTHu3anus 3HaHUU

https://m.edsoo.ru/00adfebe
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KoauuecTBO 4acoB

DJIEeKTPOHHbBIE

Hara uudposbie
Nen/m Tema ypoka Kontpoabusbie IIpakTuueckue
Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[lepuoauueckuii 3aK0H.
[lepuoauueckas cucrema 1 bubnmnoreka HOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MeneneeBa
Knaccudukanus 1 HOMeHKIaTypa 1 bubnunoreka LIOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bupl XUMHUYECKON CBS3U U THUIIBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Peakiiuu nonHoro ooMeHa u
bubnuoreka [IOK
OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIE 1
https://m.edsoo.ru/00adbac6
peakiuu
Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
OO0m1as xapakTepucTHKa rajJoreHoB.
XuUMHYECKUE CBOMCTBA HA TPUMEPE 1 bubmorexa LOK
pHMEp https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. CoJisiHast KHCIIOTA,
XHMHYECKHE CBOMCTBA, MMOJyICHUE 1 bubmorexa I[JOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHNE
Briuucnenust no ypaBHEHUSIM
. bubmuoreka [{OK
XUMUYECKHUX PEaKIIUi, €CITM OJIUH U3 1

peareHTOB J1aH B U30BITKE.

https://m.edso0.ru/00ade348
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[IpakTuueckas padora Ne 2 o reme
«TonmyuyeHue COMIHON KUCIIOTHI,
nu3ydeHue e€ CBOMUCTB»

OO01m1ast XxapaKTepUCTHKA 3JIEMEHTOB

bu6nmoreka [IOK

o VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.

10 Haxoxnenue cepbl U €€ COeTMHEHUIN bu6nmoreka [IOK
B IIpUpoOJIe. XMMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl

1 CepoBoaopoj, CTpoeHue, hru3nuecKue bubmmoreka [JOK
Y XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,

12 (bU3HYECKHEe U XUMHUYECKUE CBOMCTBA bubmmorexa [IOK

’ https://m.edsoo.ru/00adea28

pUMEHEHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a

13 MIOJIy4EHUS CEPHON KUCIIOTHI. bubmmnoreka HOK
XHMMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIlel cpelibl COEANHEHUAMHU
cepbl

14 Brruncnenue MaccoBoii oM BBIXO/1a bubmmoteka IIOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB

15 VA-rpynmsl. A30T, paclipocTpaHeHHe bubmuorexa [JOK
B IIpUpojie, PU3NYecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHUE CBOMCTBA

16 AMMHuak, ero pusnuecKue u bu6nunorexa LIOK

XUMHUYCCKUC CBOﬁCTBa, MOJIY4YCHHUC U

https://m.edsoo.ru/00adf004
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IIPUMEHEHHUE

[TpakTrueckas padora Ne 3 o Teme

17 «lTonyyeHnue aMmmuaka, U3y4eHue ero bubmmorexa [IOK
. v 13X https://m.edso0.ru/00adf180
CBOMCTBY»

18 A3oTHas Kuciora, e€ Gu3sndecKkue u bubnunoreka LIOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATbHBIX

19 00peHuii. XMMHUYECKOE bubsmorexa [IOK
YAOOP ) . https://m.eds00.ru/00adf518
3arpsi3HCHUE OKPYKAKOIIEH Cpelibl
COCIMHEHHUSIMHU a30Ta
®dochop. Oxcupa dhochopa (V) u

20 (1)0(:(%)0 pHa;I KI/ICJ'I(E[))Ta q)(i)I/II)SI/I(‘IeZKI/Ie u bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MTOJyYCHHE
Hcnons3oBanue pochatos B

21 KaueCcTBE MHUHEPATBLHBIX YA0OPEHUH. bubmuoreka [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
Yraepon, pacipocTpaHeHHUE B

22 pu I()) J; g)mnrt)lecé)/le 1 XUMHYECKHE bubmorexa [JOK

PHPOAE, https://m.edso0.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraepoaa, ux Gpusndeckue u

23 XHMUYECKHE CBOMCTBA. bu6nmorexa LIOK
DKOJIOTHYECKUE TTPOOITIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)

bubnunorexa LIOK

24 v &

FOTILHAS KHCIIOTA 1 € COIH https://m.edso0.ru/00ae006¢

25 [IpakTuueckas padora Ne 4 o reme bubmuotexa [IOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

"ITosrydyeHune yrieKucioro rasa.
KayecTBeHHast peakiys Ha KapOoHaT-

HOH

https://m.edsoo.ru/00ae027¢

[TepBoHauaNbHBIE MOHATHS 00

26 OpPraHNYECKHUX BEIIECTBAX KakK O bubmotexa [JOK
P m https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
27 KpeMmuunii u ero coefuHeHns bubmmorexa [JOK
P 4 https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue
28 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnnorexa [JOK
«Bakuenme HeMeTaJUIBI U UX https://m.edso0.ru/00ae0bf2
COEIMHEHNSY
KonTponsHas padora Ne3 o Teme
29 «Baxknelnre HeMeTaIbl X UX bubmorexa [JOK
https://m.edsoo.ru/00ae0el8
COEIMHEHNS
30 BemectBa u marepuansl B bu6nunorexa LIOK
MOBCEIHEBHOM KU3HH UeI0BeKa https://m.edsoo.ru/00ae3f50
31 XUMHYECKOE 3arps3HEHNE bubmuoreka [IOK
OKpYXKarolleu cpebl https://m.edsoo.ru/00ae4270
39 Ponb xumuu B perieHnu bubmuorteka [IOK
HKOJIOTUYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
33 PesepBHblit ypok. O0o01IeHNE U bubmuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
34 PesepBublit ypok. O60011eHNE U bu6muoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
35 PesepBublit ypok. O60011eHMEe 1 bubmuorexa [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
36 PesepBublit ypok. O0o01IeHNE U bubmuotexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00adfebe
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI 53JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJIEHTHOCTD,
OTHOCUTEJIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEUIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0JII XUMHUYECKOTO
AIIEMEHTA B COEIMHEHUU, MOJIAPHBIM O00BEM, XMMHUECKas pEaKIus,
KJaccu(uKalus — peakuMid:  peakUuH  COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs, peaklUuu 3aMelIeHUs, peakluu OoOMeHa, 23K30- U
HHJIOTEPMHUUYECKHE DPEaKLUHu, TEIIoBoM 3((deKT peakiuu, pacTBOp,

MaccoBas JI0JIs BeIIecTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MOHATHUA U

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

13

UCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUS (GOpMYyI

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX pCaKLII/II‘;I

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUMA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIAPHOI'0O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpCACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COECTUHEHUIX

KJIaCCU(UIUPOBATh XMMHUYECKHE peakuu (M0 4YHCIy U COCTaBy

YYaCTBYIOUIMX B PEAKIIUH BEUIECTB, 10 TEIJIOBOMY PQEKTY)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIAPHYIO U MOJIAPHYIO MAaCChL

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJIO XMMHMUYECKOTO 3JIEeMEHTa Mo (dopMmyie

COCIUHCHMUS,

BBIYMCIISATh MACCOBYIO JIOJIIO BELIECTBA B PaCTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MOJICTTUPOBAHUE, OKCIIEPUMEHT  (peabHBbIi u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUUECKUX BEILIECTBY»
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IOHATHM: OKCHU],

KHCJIOTa, OCHOBAHHUEC, COJIb

2.2

ONpeAC/IAATh MNPUHAMJICKHOCTh BCHICCTB K OHpCILCHéHHOMy KJ1accy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMHUYCCKUX peaxunﬁ

2.5

MMPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH TIIPOTCKAHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

CleoBaTh MpaBWJIaM TIONB30BAaHUS XWUMHUYECKOW TIOCYAOH W
mabopaTOpPHBIM 00OPY/IOBAaHHEM, a TaK)Ke IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYUYCHUIO U C06I/IpaHI/II-O
ra3o00pa3HbIX BelIECTB (BOAOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, MJIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacro3HaBaHUIO PAaCcTBOPOB IIEJoYed M KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW PEaKIu

I[To Teme: «llepmogmueckuit 3akoH u Ilepuogmueckass cucrema
xumuyeckux osnemeHtoB . M. MenaeneeBa. CTtpoeHuEe aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN)

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX HOHSATHHI: SApO aToma,
DIIGKTPOHHBIA CJIOW aToma, aTOMHas opOuTamh, paguyc aroma,

XUMHYECCKas CBA3b, IOJIsIpHad W HCEIOJISIpHasd KOBAJCHTHasdA CBA3b,




3.2

3.3

ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KaTHOH, AaHWOH,

CTENEHb OKUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI

OMHKCHIBATh U XapaKTepu3oBaTh TaOimuHyto (opmy [leproaumdeckoit
CHUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyuyaTh IOHATHUS «IJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMmbica Ilepumoandeckoro 3akona JI.M. Menpaeneena:
JIEMOHCTPHUPOBATH TOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT HuX mnoinoxenus B Ilepuonnyeckoii

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCA B  TabiuIe
«[lepuonuyeckass  cucrtemMa  XUMHYecKux  anemeHtoB  [I.U.
MenpeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsAn sjapa, oOIiee ducio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

8-9 KJIACC

OTpEAeNsiTh CTENeHb OKHUCJICHHS JJIEMEHTOB B  OWHApHBIX
COETUHEHUIX
ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs M HOHHAas) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
IPoBepPsAEMOro
pe3yJjbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

PacKpeIBaTb CMBICII OCHOBHBIX XHMHWYCCKHUX HOHATHH: pacTBop,
AIIEKTPOJIUTHI, HEIJIEKTPOIHTHI, DIIEKTPOIUTHYECKAS JTUCCOIHAIINS,
peaKIuu MOHHOTO OOMEHa, KaTajlu3aTop, XHMMHYECKOE pPaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakuuu,
OKHCITUTEIIbHOBOCCTAHOBHUTEIIBHEIC peakiuy, OKHCITUTEIT,
BOCCTaHOBUTCIIb, OKHCJICHUC )41 BOCCTaHOBJICHUC, aAJU10TpOoIusd,
am(doTepHOCTh, XUMHYECKass CBS3b  (KOBaJCHTHas, HOHHAas,

MeTaHJII/I‘-IGCKaH), KpucTajlliIndeCKasa peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

13

14

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUH U

MMPUMCHATDH 3TU IMMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ

COCTaBJISITh YPaBHEHUS AJIEKTPOJUTUUYECKOM ITUCCOLMAIIMU KUCIOT,
mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbeiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

1.5

MpOBOAUTH paC‘léTH 10 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

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

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHE U crienu(pUIecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHHI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

TeHETUYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

MMPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU IO BBIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO H CO6I/IpaHI/I}O

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

2.5

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONINE KAYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

3.1

pacKkpbIBaTh  CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BEILIECTBA; KOPPO3HS METAIIIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CJIe,IICTBCHHBIX CBSI3CI\/JI —  JJId I/I3y‘-IeHI/I$I
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMi;, eCTCCTBCHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHUE, MOJICITHPOBAHHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lOBeKa. XHMHUS B CHCTEME HayK.
Tena u BeniectBa. PU3MYECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BC€IICCTB

ITonsrue o METOJaX IIO3HAaHHUA B XMMHHU. Yucteie B€IICCTBA U CMECCH. CnocoObl

pasaciICHUus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIbI. Xumudgeckue d3yeMeHThl. CHUMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas Gopmyna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

1.6

1.7

KomnuectBo BemectBa. Moisib. MossipHas Macca. B3anmocCBs3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuy€rel mo ¢dopmynam

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

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpPAaHCHUS MaCChbl BEIICCTB. XHUMHYECKHUE YpaBHCHUA. KHaCCH(bHKaHHH

XUMUYECKHUX Peakiuii (COeTMHEHMS, Pa3JIOKEHUs, 3aMEIIIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUjIaMu
paboTel B Jsaboparopuu W TnpuéMamMu oOpamieHuss ¢ JabopaTOPHBIM
o0opy/sOBaHUEM, HM3yUY€HHE M ONucaHue (QU3NYECKUX CBONCTB 00pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJla, PAaCTUPAHUE caxapa B CTYIKE, KMUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICCTBUE MeJla C KHCIOTOW) SBJICHUW, HAOMIOIEHWE W OINUCAaHUE
MPU3HAKOB TMPOTEKAHHUS XUMHUYECKUX peakuuil (pa3jokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a C PacCTBOPOM

comma meau(ll), n3yuenue cnocoOoOB pasaeneHuss cMecei (C MoMOIIbI0 MarHuTa,




2.1

2.2

2.3

bunsTpOBaHWE, BBITAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBeACHUE
OYNCTKU HOBapeHHOI\/JI coJu, Ha6JIIOI[eHI/Ie " OIIMCAHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MAacChl, CO3JaHUE MOJIEIei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucinopon — anemMeHT W mpocToe
BenlecTBo. Haxoxaenue kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb
MOJIy4YeHUsl KHUCIOpoJa B Ja00OpaTopud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0Poaa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKHAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojb U METaH. 3arpsA3HEHUE BO3AYXa,
ycuiIeHHe IapHUKOBOro 3¢ dexra, pa3pyieHre 030HOBOTO CII0s

Bonopon — snemeHT m npocroe BemectBo. HaxoxzneHne Booopona B IPUPOZE,
¢u3nueckue W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBbl MOIYYEHHUS.

Kucmaote! u comu

2.4

MossipHblil 00bEM Ta30B. Pacy€Tbl Mo XUMHUECKUM YpaBHEHUSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pacrBoputens. PacTBOpEL
HaceliieHHble 1 HEHACHIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBass nons BemecrBa B pacTBOpe. XUMHUUYECKHME CBOMCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpupoje U B KU3HMU 4desnoBeka. Kpyrosopor
BOJAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BOoA. OXpaHa M OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanmust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecosieoOpazyrone. Homenknarypa oxcuaoB. dusnyueckne M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMs. HomeHkiarypa ocHoBaHWi. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kucinor. ®dusznueckue u
XUMUYECKHE CBOMCTBAa KuUCIOT. Pan axtuBHoctu MerawwioB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @u3nuecKkue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei




2.10

I'ereTmueckas CBI3b MECXKAY KilaCCaMHU HEOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

211

3.1

3.2

XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHUEe  COACpMKaHHs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpalleHus: ropeHus (moxapa), 03HaKOMIICHHE C
oOpa3lilaMu OKCHJOB U OMNHCAHME HX CBOMCTB, IOJIydeHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugom Meau(ll) (BO3MOXHO HCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBAHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PAa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICWCTBHE BOJbI C METAJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJACHHWE W3MEHEHUS
OKpPacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yel, Hu3ydyeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTHI, KUCIOT C
MeTallJIaMH, peakliuii HeUTpaau3aluu, MoTydeHue HEPaCTBOPUMBIX OCHOBAHHH,
BBITECHEHHE OJHOrO0 MeTajula JpyrdM M3 pacTBopa COJIM, pEIIeHHe
OKCIIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BakHeilme Kiacchl HEOPraHUYECKHX

COCTUHEHUI

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTtne o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMHYECKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanast u JUIMHHONIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHuE

AIIEKTPOHHBIX 000JI04eK aroMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA O ero noyuoxenuto B Ilepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHHUS B BOCCTaHOBIICHU. OKUCIUTEIN U BOCCTAHOBUTEIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
1IeJI0Yel, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX PEaKluil (TOpEeHUE, PEaKIIuu Pa3I0KEHUS, COCTMHEHM)

8-9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyemMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEpPBbIX TPEX MEPHUOJOB, Kalus, Kaldblusi H UX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBS3M. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIIMYECKOU PEIIETKU
1 BUJA XuMU4eckon cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKIX
BeleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHYECKUE CBOICTBA BEILIECTB,
OTHOCSIIMXCA K  PA3JUYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHCTUYCCKAaA CBA3b HCOPraHUICCKUX BCIICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B PpEaKLUH BEIIECTB, MO TEIUIOBOMY 3(pdeKkTy, Io

W3MEHEHHIO CTEIICHE! OKMUCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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0 y4acTHUIO KaTaiu3atopa). OK30- W  DSHIOTEPMHUYECKHE pPEaKIuH,

TEPMOXUMHUYECKHUE ypaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTeHHbIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHYECKOH pPEaKIUU U TOJOKECHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun vMoHHOro oOMeHa. YcCIOBHS NPOTEKaHUs PEaKLUi MOHHOro oOMeHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIE peakiny Ha HOHBI. [[oHsATHE O THAPOIU3E COoJIeit

XUMHUECKUI HKCHEPUMEHT: O3HAKOMJICHHE C MOJEISIMHM KPUCTAITMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MPOTEKAaHUs peaKlnii HOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BbIIEIEHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HUIIOCTPUPYIOUINX IPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlUUi (TOpeHHEe, PEeaKIH pPasiIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCINHECHUA

OO6mrast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue U GU3nYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJIelicTBHE C MeETallaMH, HEMETaJUlaMH, IIejIo4aMu). XJIOPOBOAOPO.

CongHast KUCIIOTA, XUMUYECKUE CBOMCTBA, MOJIydYEeHHE, MpUuMeHeHue. [leficTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeilIine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CTpoeHue u (pu3nyeckue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHUE U XMMHYECKHE CBOMCTBA
(o0mme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckue). XUMHUSCKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKUusa Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHNU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
¢bu3znueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3MuecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHUSA, UX (QU3NYECKHEe M XHMHYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasi KHCJIOTA, €€ MOJy4eHHUe,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYEeCKoe 3arps3HEHHE OKpYKaromei
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOUBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOJTU(UKAIMK, PACHIpPOCTPaHEHHE B MpHpPoOJE, (U3NYECKHEe M XHMHUYECKHe
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B mpupone. OKkcumbl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBA, JIEHCTBHE HAa JKUBBIE OPTaHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yrinepona(lV); rumore3a rino0adbHOTO TOTEIUICHUS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W mpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETWJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BOKHBIX BEILECTBAX: XKHUpax, O€NIKax, YIrJIeBoJax — M HUX POJH B KU3ZHH
yeloBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIb30BAHHE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xeye300eToH. [Ipobiembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPUA-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KarolIue
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE Mpolecca
oOyriuBaHMUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH U HaONMIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEepHalioB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; OIyYeHHE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJICICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJb30BAHUE BHUAEOMATEPUANIOB); M3y4YEHHE MOJENeH KPHUCTAIIMYECKUX
peméTok anmaza, rpadura, ¢yuIepeHa; O03HAKOMJEHHE C IPOLECCOM

azicopOLMU pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaYeCTBEHHBIX pEaKIMi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yY€HHE NPHU3HAKOB KX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIHEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTamIbl 1 HX COCAHNHCHU

Meramisl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUM UX
nonoxenuss B Ilepuonuueckond cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHns aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYECKasi ~ KpUCTaInyeckass pemeérka. ODJIEeKTPOXUMUYECKUH  psf

HaHpH)I(eHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOICTBA MeTauioB. O0Imue croco0bl MONTy4eHUS
MeTtayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTamibl: moyoxkenue B llepuonmyeckold cucTeMe XHMHUYECKUX
anemeHntoB .M. MenaeneeBa; cTpoeHHE UX aTOMOB; HaXOXJIECHHE B MPHUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHCHI/Ie MISCJIOYHBIX MCETAJJIOB U HUX

COeTMHEHUN

3.4

Illenoyno3eMenbpHBIE  METaIbl MarHui W KajJbLMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
Marivsd " KaJbIIUsl. Ba)KHeﬁMHG COCONHCHUA KaJIbIIUs (OKCI/II[, FI/IZ[pOKCI/I)I,

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuii: nonoxkenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpo€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XMUMUYECKHE CBOMCTBA AFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMuiyeckux siaeMenTon J[. M.
MenzeneeBa; CTpoeHHE aroma; HaxoxaAeHue B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THApPOKcUAbl u conu xene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOTyYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

ux (u3nueckuMH CBOMCTBAMHU; H3YYEHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUSA OKCHAA KalblUs M HATpUs C BOJOM  (BO3MOXHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BO/IBI;
mpolecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amomuaus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWMCTB THJIPOKCHIA ANTIOMHHHUS M TUIAPOKCUIA
[IMHKA; PEIICHUE YKCTIEPUMEHTANIbHBIX 3314 110 TeMe «Bakueiime MeTaibl 1

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpenst [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(PTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " MIPOMBIIIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuaoB (CTEKIO, CIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYCCKOI HAayKH Kak obractu COBpPCMECHHOTI'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YHUCIIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTh MOJICIN JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOTUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenne cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEHIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHss), XUMHUYECKas
peaKIus, peaKkIud COCIAMHEHHS, PEaKIUH pa3IoKEHHs, PEaKIuu
3aMeIleHUs, PeaKMu OOMEHa, TEIUIOBOH 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COETMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHCIIEHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLJII0B, CILJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MAaTEPUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YIOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBATh XMUMHUYECKHE 3HAHMSI CO 3HAHUSIMU JPYrUX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIIEHWBAaTh WH(GOPMAIMI0O O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJgad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUM  XUMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO HHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CJOXHBIX BEHIECTB OT TIOJOXEHHUS JJICMECHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX M  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, 3apsij
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIT
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMHYECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIC€ WX BOJHBIX PAcTBOPOB (BOjA,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHIBI U THUIPOKCHIIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I), uunka, xeneza (Il u
' I11), oxkcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasi,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKuHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YypaBHEHUSM XHUMHUYCCKHX PEAKIUH W HaXOIUTh KOJWYIECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPH H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOThl ¢ XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOMH
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU OE30MACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TMOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeIKESHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUYECKUX peaklnii

13.2

HN3YUCHHUEC croco0oB pasaciICHuA cMmeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

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

13.4

135

13.6

MPUTOTOBJICHHE PACTBOPOB C OMNpPENEIEHHON MaccoBOil nosei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOEUCTBUS KHUCIOT C METAJUIAMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajla JpyrMM U3  pacTBopa  COJH;
uccliieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

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

«BaxHeHIe MeTajiIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTeKaHMUs peakIii MOHHOro OOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMUI-,
uomua-, cyinedar-,  Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

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

14

YMmeHnue:

141

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBAThH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMH U IMPOLCCCaAMU, MMPOUCXOAAINIMMU B MAKPO- U MUKPOMHUPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




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

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX IeMeHTOB. CTEneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTeNIbHAsI aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Mosab. MomsipHass mMacca. MoOJspHBIE 00BbEM Tra3oB.
B3anMOCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHULL BELIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnoanueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB [[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. M3oTomsl. 3J'IeKTpOHLI. CTpOGHI/Ie
OJICKTPOHHBIX 000JI0YEK  aTOMOB MEPBBIX 20 XUMHYECKHUX DIIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX M HEMETANIMYECKMX CBOWCTB) W HMX COCAUHCHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomgmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HENOJIsIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

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

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KUACIOT  (KUCIOPOJCOACpKAIIMEe ©  OECKUCIOPOJHBbIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

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

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCcHaOB Hemetamwios: cepbl (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, [uHKa). [loayuyeHue OcCHOBaHMM U
aM(}OTepHBIX THAPOKCH]IOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJIEKHUCIIOTO Ta3a B J1abopaTopuun
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Kraccudukarust XuMHUUeCKUX peakuuii Mo pa3aIuyHbIM MIPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii A3 PEeKT XUMHUECKONW pPeakluy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIUU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCHEHHSI M BOCCTAHOBJICHUSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU 4elnoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYXKalolledl  cpeapl  (KUCIOTHBIE — JIOXKIIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, a3ota, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOPpO3UK METAIIOB, OCHOBHBIE
CIOCOOBI 3aLIUTHI X OT KOPPO3UHU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COEJMHEHMSX
yrieposa (MeTaH, 3TaH, STHJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPHH, YKCYCHas KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






